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LOINOI PAU

Trong nhing ndm gan déy, Cong nghé sinh hoc phdt trién manh mé vdi nhiéu
thank tyu rite ré, xing ddng vdi thé' ky mdi — Thé' ky cia Sinh hoc. Nhiéu cong nghé
mdi ra doi nhu Céng nghé t& bao, Cong nghé protein — enzym, Cong nghé vi sinh,
Genomics, Proteomic, Cong nghé di truyén v.v... Nhiéu ky thudt, cong nghé da va dang
duge ap dung réng rdi vao cde linh vuc doi séhg khde nhau ctia con ngudi. Céng nghé
gen, cong nghé di truyén (Genetic technology) lién quan dén cdc ky thudt hién dai nhét,
cao cdp nhdt, ngay cang cé nhiéu wng dung trong néng nghiép, y hoc va bdo vé size khoé
céng dong.

Dé phuc vu nhu cdu hoc tap, gidng day va tham khdo ¢ cdc bac dao tao ctia cdc
nganh Cong nghé sinh hoc, Cong nghé thic phdm, Sinh hoc v.v... vé cdc ban doc quan
tém dén khoa hoc su’ séng, ching t6i bién sogn cuén “Coéng nghé di truyén” nham cung
cdp nhitng kién thite co bdn vé link vic cong nghé di truyén dp dung trong khoa hoc va
thuc tién. Sdch dé cdp dén cdc ky thudt, phitong phdp phan tich axit nucleic vé cong
nghé di truyén trong nong nghiép va nhitng ing dung ciia cong ngh¢ gen trong chita
bénh bing gen la hudng mdi cia sinh — -y hoc hién dai.

Mdc dau dé c6 gdng tham khdo, cdp nhat nhitng thanh tuu maoi, nhung vdi kién
thitc con han hep nén trong qud trinh bién soan chdc chdn khéng tranh khéi rhing sai
s6t. Tdc gid xin chdn thanh cdm on va sén sang tiép thu nhitng gop y cia dong nghiép,
ctia ban doc gén xa dé nhitng ldn xudt bdn sau, cuén sdch dude hoan chinh hon.

TAC GIA
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Chuong 1
MG PAU

1.1. KHAI NIEM VE CONG NGHE SINH HOC VA CONG NGHE DI TRUYEN
1.1.1. Khai niém vé Cong nghé sinh hoc

‘Thuat ngit Coéng nghé sinh hge (Biotechnology) duge hiéu theo nhisu dinh nghia,
khai niém khac nhau va sy hiéu né cling chua duge théng nhat. Khai niém nay duge
hiéu tly theo giai doan phat trién lich st cQia né.

Céng nghé sinh hoc ¢6 thé hifu theo hai nghia rong va hep

— Hiéu theo nghia rong thi Céng nghé sinh hoc bao gém ca nhiing thanh tyu,
nhitng dng dung sinh hoc trong thyc tién ddi séng con ngudi xuit hidn t hing tram
thé ky nay nhu viéc 1én men rugu, bia, lam banh mi, ché& nude ngot... cung vdi cac k¥
thuat cao cap, hién dai ngay nay. Nhiéu nha khoa hoc tach cic ing dung lau dai mang
tinh chét c8 truyén ra thanh linh vyc dng dung sinh hoc.

— Céng nghé sinh hoc hleu theo nghia hep lién quan dé&n céc k¥ thuat hién dai
mang tinh c¢ong nghé nhu Céng nghé di truyén va cac k¥ thuat hién dai, cao cip khic
nhu tdng hdp cac enzym, téng hop cac peptid, tao cac dong vi khudn tdng hdgp protein
ctia ngudi ¢6 hoat tinh sinh hoc cdn thiét, tao cic khang thé, tao cac vacxin v.v... Theo
nghia hep thi Cong nghé sinh hoc, bt d4u tit naim 1970 khi ky thyat di truyén ra ddi,
trong d6 nén tang 1a céng nghé ADN tai té hgp. Thuat ngit Cong nghé sinh hoc do ky
su nguoi Hungari (Karl Ereky) néu ra vao nam 1917 dé md ta qué trinh ché bién cu cii
bang phuong phap 1én men 1am ngudn thitc 4n nudi lgn vdi quy md lén. Theo Karl
Ereky, "Cong nghé sinh hoc 14 tit ding d& chi t&t ca nhiing vide, trong d6 c4c sin phim
dugc san xudt ti cdc nguyén liéu thé véi su gitp 48 cla cac vat chit sdng”. TU nam
1961 tré di, Cong nghé sinh hgc ludn gin lién véi nhilng nghién cdu vé viée sdn xuit
céng nghiép cac hang héa véi dich vu théng qua cac qua trinh ¢6 si dung céc co thé, ha
théng sinh hoc va ché bién.

- Vao nhiing nam 1960-1970, Céng nghé sinh hoc ciing duge hidu 13 céng nghé 1én
men (Industrial fermentation) vi sinh vat dé tao ra san ph&m 1én men mang tinh chat

- san xuét céng nghiép. DAau nhiing nam 1970, Céng nghé sinh hoc da chuyén sang giai

doan méi cao hon hin nhd k§ thudt di truyén ra ddi. Cac k¥ thuidt mdi cho phép tao
giéng méi truc tiép nhanh hon, tan dung duge ngudn gen ctia nhidu sinh v4t khac nhau
dé tao ra nhiing chiing, nhiing gidng vi sinh vat, vat nudi, ciy tréng cé6 san lugng cao
nhung it tén ¢dng sttc dé gay dot bin, phéan 14p, chon loe nhu giai doan trude day. Nha

b cée k¥ thuat mdi ma cac t€ bao vi sinh vat, cac t& bao ddng vat va ca té& bao thuc vat

duge stt dung nhu mét "nha may sinh hoc" dé€ san xuét hang loat sdn phdm nhu cac



protem ¢6 hoat tinh sinh hoc, céc enzym va cac sdn phdm khac. Cac co thé dong vat,
thuc vat ¢6 thé mang gen mdi tao ra cac sdn phim méi tit gen la dua vio cd thé ma
khong cén phai ti€n hanh lai tao, chon loc cée bién di bing céc phuong phéap lai hiiu
tinh thong thudng.

Nam 1987, theo W.H. Stone "Cdng nghé sinh hoc 14 nhitng céng nghé sit dung cac
cd thé s6ng, ho#ic cac phin cla cd thé nhu t& bao dé tao ra, hodc thay d6i cAc san phdm

nhim cai tién cac cay trdng, vat nubi, ho#ic phat trién céc vi sinh vt vao cic ung dung
dac hidu". '

Theo khai niém ctia Lidn doan Cong nghé sinh hoe Chau Au (EFB) thi “Cong nghé
sinh hoc 13 {ing dung téng hgp clia sinh hoéa hoc, vi sinh vét va cac khoa hoc vé cong

nghé dé dat sy ting dung cong nghé céc nang lyc caa vi sinh vit, cla cac t& bao, cac td
chiic nudi cdy va cac thanh phén cia ching”.

Theo Nghi quyét 18/CP cha Chinh phii nudc Céng hoa xa héi chni nghla Viét Nam
ngay 11/3/1994 vé phat trién Céng nghé sinh hoc & Viét Nam dén nam 2010 thi "Céng
nghé sinh hoc 14 mét tap hdp cie nganh khoa hoc (sinh hoc phén td, di truyén hoc, vi
sinh vt hoc, héa sinh hoc va ¢éng nghé hoc) nhim tao ra céc cbng nghé khai thic &
quy md céng nghigp cac hoat ddng sdng cla vi sinh vat, t& bao thuc vat va dong vat".

Nhu vay c6 thé téng quat chung khai niém vé Céng nghé sinh hoc nhu sau: "Céng
nghé sinh hoc la cde qud trinh sén xudt d quy mé céng nghiép cé su tham gia ctia cde
tde nhan sinh hoc (¢ mie do co thé, t& bao, hodc thanh phén didi t6 bao) dua trén cdc
thanh twu téng hop ctia nhiéu ngank, nhiéu bé moén khoa hoc, nhdm phuc vy cho viée
tang sdn phdm vdt chdt cho xa hoi va béo vé loi ich clia con nguot”,

Ciing c6 thé hidu don gian "Céng nghé sinh hoc la céng nghé st dung cdc qud trinh
“sinh hoc cia cde t€ bao vi sinh vdt, déng vdt, thuc vat tao ra thuong phém phue vy lgi

ich con ngudai”,
- ~ -~ -~ - . -~ r
1.1.2. Khai niém ve Cong nghé di truyén . _

Theo quan diém Céng nghé sinh hoc hién dai, cac tdc nhén sinh hoe tham gia vao
cdc qud trinh san xudt ra cac san phim vat chit (thudng phdm) 1a nhiing giéng sinh
vAt méi, hodic cac san phim chia ching duge tao ra biing k¥ thuat di truyén hién dai
(hay con duge goi 14 Cong nghé di truyén).

Céng nghé di truyén (genetic technology) ¢don cé thé hidu la ky thuat di truyén

(genetic engineering), cdng nghe gen (gene technology), hoéic thao téc gen (gene mampulatlon)
dang 14 cdng nghé cdt 161 cha Céng nghé sinh hoc hién dai.

)

Ta c6 thé néu khai niém vé Cong nghé di truyén 14 "Céng nghé di truyén (cong

nghé gene - gene technology) bao gém cde ky thug@t hién dgi duge thue hién trén axit
nucleic (ADN va ARN) nham nghién citu cdu tric cia gen, didu chinh va biéh déi gen,

nhém tdch, tong hop va chuyén cde gen mong mudn vdo cde té bao vét chit mdi dé tgo
ra cd thé sinh vdt mdi mang nhitng déc tinh méi, ciing nhu tao ro san phém mai”.
Ciing ¢6 thé hiéu don gidn "Céng nghé di truyén la mt khoa hoc vé thao tdc gen
(gene manipulation) dé chit ddong tao ra mét thute thé sinkh hoe mdi".
Cac ky thuit chu yéu cta Cong nghé di truyén 1a: tich chiét gen, nhan dong gen,
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xéc dinh trinh tu gen, thiét k& cic vector chuyén gen, bi&n nap gen, biéu hién gen la &
co thé, hoic t&€ bao chli nhan. D& thuc hién duge Cong nghé di truyén, cic thuc nghiém
déu cén phai st dung ADN tai to hgp. Do d6, cong nghé ADN tai td hop 1a cong nghé
nén tang, cd ban nhat cla Céng nghé di truyén. .

1.2. LICH SU PHAT TRIEN CUA CONG NGHE SINH HOC VA CONG NGHE DI TRUYEN
1.2.1. Lich sir phat trién ctia Cong nghé sinh hoe |

Céng nghé sinh hoc ma thuc chit 13 Céng nghé sinh hoc truyén théng cé lich si
hinh thanh lau @i, tit lde con ngudi chua hiéu bist v& cac vi sinh vat nhung da duge
ing dung nhiéu trong thuc tién sdn xuit bia, rugy, gifm &n. Ngiy nay véi nhiing
thanh tyu, nhing k§ thuat sinh hoc hién dai thi Cong nghé sinh hoc chuyén sang giai
doan méi thay d8i v& ch&t. Véi k§ thuat sinh hoc hién dai, con ngudi ¢6 thé chi ddng
tao ra nhiing sinh vat ¢6 dc tinh méi va tao ra san phaAm méi ma trudc kia loai sinh
vat d6 khéng ¢é dudc.

Sy phat trién chia Cong nghé sinh hoc c6 thé chia lam 3 giai doan:

a) Giai doan trude nam 1900

Tit xa xua trong qua trinh phét trién lich sd, loai ngudi da bist si dung cac loai vi
sinh vat dé ché€ bién va bdo quan thyc phdm. Ngudi ta da si dung cac vi sinh vat 1én
men dé tao ra rugu bia, d6 udng 1én men, sdn xuat gidm #n... Nhiéu di tich khao c§ 3
cac vung Trung Déng, Ai Cap cho thay, con ngudi da biét san xuét rugu bia tit nhidu
nam trude Coéng nguyén. Cing thdi gian nay, loai ngudi cdn biét si dung céc vi sinh
vat dé san xuédt phomat, 1am sita chua, ché bién dau phu, chao, lam gifm in... thye
chit qué trinh ché bién d6 udng, hodc san pham lén men ciing 13 eic qua trinh cia
Céng nghé sinh hoc 8 mite thd sd mang tinh chat kinh nghiém, sdn xuit véi trinh do
thi cong va vii quy mé san xuit nho.

b) Giai doan tiz 1900 dén 1970 .

Trong giai doan nay, con ngudi 44 hiéu bist vé cac qua trinh sinh 1y, sinh héa, di
truyén cia sinh vat, dic biét 1 ca cac vi sinh vat va ép dung vao san xuit. Ngudi ta
da sit dung nhiéu loai sinh vt dé san xu#t sinh khai va san phdm ctia chiing.

Vao ddu nhiing nim 1900, céng nghé 1én men (industrial fermentation) phat trién.

Quy trinh 1én men d& tré thanh céng nghé héa hoc san xu#t cbn ethanol, axeton,
butanol... 3 quy md 14n.

Vao nhitng ndm 1940 dén 1960, v6i sy phat trién clia cdng nghé tng dung vi sinh,
ngudi ta da san xudt nhiu loai khang sinh nhu penicillin, streptomyein va cac khang
sinh khac. .

Nhiing nam vé& sau, véi sy phat trién manh mé ctia cdng nghé vi sinh vat da san
xufit cAc san phdm méi nhu chuyén héa cic steroid, sin xuslt cée vitamin, cac enzym...

Hai gial doan trén ddy c6 thé x8p vio Cong nghé sinh hoc truyén théng va phudng
phap k¥ thuat sdn xuit 1a phuong phap kinh dién.

¢) Giai doan tiz 1970 tré lai day

T nam 1970 d&n nay 1 giai dogn Céng nghé sinh hoc hién dai gén lién véi céc k

9



thuat va khoa hoc tién tién hién dai vé sinh vat nhu sinh hoc phén td, k§ thuat gen,
cbng nghé mo t& bao, cdng nghé protein-enzym, cong nghé 1&n men, c¢éng nghé chuyén
gen, cdng nghé san xuflt vacxin v.v... Giai doan nay duge coi 12 giai doan phat trién cha
Coéng nghé di truyén.

1.2.2. Ljch s{r phat trién ctia Céng nghé di truyén

Céng nghé di truyén (cong nghé gen) 1a Céng nghé sinh hoc hién dai. Céng nghé
sinh hoc hién dai dude ra doi tit nhitng nghién citu vao nhitng nam déu caa thap ky 70
th& ky XX cia nha khoa hoc Paul Berg & trudng Dai hoc Téng hgp Stanford (M#). Paul
Berg d4 phat trién ky thuat ADN tai t8 hop (Recombination DNA) bang cach st dung
dic tinh cit cha enzym gidi han (restriction enzyme) va kha néng néi cdc mach ADN
v8l nhau ci1a enzym ndi ligase. Nh3 k¥ thuat nay, céc vat chat di truyén thudng 1& mét
hay vai gen c6 thé 1dp ghép vao phén tit ADN ¢6 ngudn géc khac (vi du lap ghép gen
" cua ddng vat, thyc vat vao plasmld cha vi khuén, hodc vao phagd 2) dé hinh thanh
ADN tai t8 hgp. Khi cac ADN tai t8 hgp duge tao thanh ¢6 thé duge chuyén tit cg thé
nay {(co thé cho) sang co thé, hojc t& bao khac (co thé nhan, t& bao nhﬁn) Diéu cd ban
va quan trong la cic gen tai t6 hop nay van duy tri chitc ning ci ca né trong co thé,
hoic t& bao nhan. ADN tai t6 hgp 1a ky thuat ddu tién clia hang loat k¥ thuat Céng
nghé sinh hoc hién dai khac, tdp hop lai goi la Céng nghe di truyén (Genetic
technology). Vi vay Cong nghé di truyén c6 thé dinh nghla la mét khoa hoc thao tac

gen (gene manipulation) dé cht dong tao nén mdt thye thé sinh hoc méi nhu phan khai
niém da néu o trén.

Thanh tyu ddu tién cha ky thuat ADN téi t8 hop 12 viée san xuit ra hoocmon sinh
trudng ngudi (hGH-human growth hoocmon) nhd vi sinh vat nhén 14 Escherichia coli
(E.coli). Cac nha khoa hoc da dua dide gen ma héa hGH vao E.coli. E.coli ¢6 ADN tai

td hop dd san sinh ra mét lugng rat lén hoocmon sinh trudng ngudi va duge sk dung

vao thye tién y hoc. ’

Vao nhiing nim du cia thap ky 80 thé ky XX, nhi ky thuat ADN t4i t6 hop, ngudi
ta dd san xudt interferol, sdn xust céc protein chéng déng mau v.v... Khac véi Cong
nghé sinh hoc kinh dién, Céng nghé di truyén tién hanh nhd cac k¥ thuat hién dai cha

nhiéu linh vyc khoa hoe nhu héa sinh, di truyén phén ti, vi sinh hoc phan tii va cac ky
thuat, thiét bj hién dai, tién tién, chinh xac khac.

1.3. CAC LINH VUC CHU YEU cUA CONG NGHE SINH HOC VA CONG NGHE
D! TRUYEN

Céc linh vyc chd yéu chia Céng nghé di truyén néi riéng va Céng nghé sinh hoc no6i
chung thudng duge xem xét, phéan loai trén co sd nhiing thanh tuu ing dung tit nhiing
ndm 1970 trd lai ddy. Tay theo cAch nhin kh4c nhau ma Céng nghé sinh hoc va Céng
nghé di truyén duge phan loai theo cac kifu khac nhau. Tuy nhién cé thé chia 1am
2 loai theo d6i tugng, hoic theo nganh ing dung phuc vy,

1.3.1. Céng ngh sinh hoc, Céng nghé di truyén phan loai theo d&i tugng

a) Cong nghé sinh hoe phén tit (Molecular Biotechnology) gbm c6 cong nghé gen va
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céc Ung dung cua k§ thuat di truyén. San pham cta Céng nghé sinh hoc phén tit 14 cac
protein tai t6 hgp, vacxin tai t6 hgp, cic vi sinh vat chuyén gen, cac dong, thyc vat
chuyén gen. -

b) Cong nghé sinh hoc protein va enzym (Biotechnology of protein and enzymes):
San phidm cia eéng nghé nay 14 cae thanh phAn cila mau (mau nhéan tao), cac protein
khéng thé, cac hoocmon va cac chét kich thich tang trudng, interleukin, céc loai enzym
(protease, amylase, pectinase...).

¢) Céng nghé sinh hoc vi sinh vat (Microbial Biotechnology): San phim cta Céng
nghé sinh hoc vi sinh vat bao gdm tit cic sdn phdm Céng nghé sinh hoc ¢6 truyén nhu
rugu bia, phomat, tudng, gidm... cho dén sdn pham cia Céng nghé di truyén nhu cic
enzym, cac axit amin, cac chét khang sinh, cdc polyme hiiu ¢d v cac hgp chét ¢é hoat
tinh sinh hoc khac. '

d) Cong nghé sinh hoc déng vét (Animal Biotechnology): San phim cha Coéng nghé
sinh hoc ddng vat 1a céc interferon, cic hoocmon tit t& bio dong vat da duge nudi cdy,
cAc vacxin tai t8 hop, cic khang thé don dong, céc t& bio gbc, cac dong vat chuyén gen
sinh hoc.

e) Céng nghé sinh hoc thic vét (Plant Biotechnology), san phim clia Coéng nghé
sinh hoc thye vat 12 cac cy tréng duge tao tit md clia cly, cic cdy trdng chuyén gen cb
nhiéu tinh trang méi nhu khang siu, khang nfm, chiu han, hoic céc ciy c6 kha ning
san xuft vacxin,.

1.3.2.-Céng nghé sinh hqc va Cong nghé di truyén phan Ioal theo nganh
Ung dung, hodc linh vuc kinh t& xa hoi

a) Theo nganh san xu#t dng dung, ho#c linh vyc kinh t& x4 hoi, Céng nghé sinh
hgc va Cong nghé di truyén bao gém:

— Céng nghé sinh hoe y hoc (Medical Biotechnology).
~ Cdng nghé sinh hoc ndéng nghiép (Agricultural Biotechnology).
— Cong ngh# sinh hoc thye phdm (Food Biotechnology).

— Céng nghé hoc sinh hgc trong héa hoe va vat heu (Biotechnology in Chemistry and
Meterials).

— Céng nghé sinh hoe néng lugng (Energetic Biotechnology).
— Cong nghé sinh hoc méi truong (Evironmental Biotechnology).

b) Ngoai sy phéan loai trén, cdc nha khoa hoc c¢on phéan loai Céng nghé di truyén
thanh mét s& linh vye sau:

— Khoa hogc vé& hé gen (Genomics): Khoa hoc xac dinh trinh tu cic nucleotit clia hé
gen va chlic ndng cha ching d céc loai sinh vat.

— Tin sinh hgc (Bioinformatics): Tap hgp cac dan héu vé phén tich hé gen.
— Bién nap (Transformation): Chuyén gen méi (la) vdo vi sinh vat, vt nuéi, cay tréng.

— Chon gidng phéan ti (Molecular Breeding): Xéc dinh, ‘danh gid cac tinh trang
mong mudn trong chon tao gidng nhd phén tich cdc chi thi di truyén phin ti
(molecular genetics markers).
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— Chén doan hoc (Diagnostics): Xac dinh nhanh chéng, chinh xic cic bénh di
truyén va cac tac nhin gay bénh nhd céc k§ thuét phéan ti.

— Céng nghé san xuit vacxin (Vacxme Technology); Tao cac vacxin tai t6 hgp de
phong va chéng bénh

Cé thé néi riing, viéc phan loai nhiing linh vitc cia Cdng nghé sinh hoc va Céng

nghé di truyén la rit da dang, phong phd va ngay cang di siu vio nhiing linh vyc cu
thé& ¢6 lién quan dén doi song clia con ngudi.

1.4. CONG NGHE SINH HOC VA CONG NGHE DI TRUYEN TREN THE GIOI

Nhu phén luge stt cia Céng nghé sinh hoc va Céng nghé di truyén di néu, Cong
nghé sinh hgc hién dai trén thé gidi duge bit ddu ti nhitng nim 1960 trd lai diy vdi
nhiing mdc quan trong trong lich st phat trién nhu:

Nédm 1953 véi sy phat minh ra ciu tric cha phan ti ADN cta James Watson va
Francis Crick da thic d4y nhanh chong sy phat trién cta di truyén hoc 6 mic d6 phan

. Céng trinh khoa hoc nay da dat nén méng cho sinh hoe phén ti va Céng nghé sinh
hgc hién dai ngay nay.

Vao thap ky 60 thé ky XX, nhitng phat minh quan trong ra doi trong d6 d& tim ra
bang ma di truyén véi 64 codon ma dl truyén (1966).

Nam 1967, enzym néi ligase d& duge chiét xuit, enzym nay c6 thé néi cac doan
mach don ADN véi nhau, 1am tién 8 cho viée tao ra cic ADN tai t8 hgp vé sau.

Nam 1970, ngudi ta phat hién va chiét xuit duge enzym gidi han (Restriction
enzyms = RE) lan diu tién. Pay 12 méc lich st hét siic quan trong trong ky thuat di
truyén. Enzym gidi han duge sit dung & cit cac phan tit ADN tai nhitng diém déc hidu

- chinh xac, tao ra cic doan ADN mong mudn, ti d6 ndi nhiing doan ADN c6 ngudn gée
khac nhau @8 tao ra cac ADN tai t8 hap.

Nam 1972, cac phan ti ADN tii té hgp diu tién duge tad ra tai trudng Dai hoc
Stanford (M¥) do nha khoa hoc Paul Berg va cac céng sy thuc hign. Céc tac gia da sit
dung cac enzym gidi han d€ cit cac phan td ADN cé nguon gbc khae nhau rdi néi chiing
lai v6i nhau béng viée sit dung enzym néi ligase. K&t qua 1a tao ra ADN tai t& hdp c6
ngudn géc khac nhau. Nam 1973, cic nha khoa hoc da néi nhiéu doan ADN vao
plasmid duge tach ra tit vi khudn E.coli. Plasmid tai t6 hgp nay cé thé hoat déng, tuy
sao chép khi dua vao t&€ bao vi khuidn E.coli khéc, tir dé tao ra cong nghé quan trong
trong Céng nghé di truyén la viée tach dong gen.

Nam 1976, xac dinh dugc gen ung thu diu tién.

Nam 1977, K.Itakara va Boyer téng hdp nhan tao gen ma héa hoocmon somatostatin
dua vao E.coli. Cac noi E.coli nay da san sinh hooemon sinh trii&ng ngudi 12 somatotropin.

Niam 1978, 1an d4u tién insulin ngudi duge tong hap nhd vi khuén E, coli bang ky
thuit di truyen Insulin nay c¢é thé chita bénh tidu dudng cho ngudi. Dau tién, ngudi ta
tién hanh téng hgp 2 doan gen ma héa cho 2 chudi polypeptlt va gan vao plasmid tao
ra 2 loai plasmid tai t8 hgp. Dua 2 loai plasmid tai t8 hgp niy vao cac déng vi khuén.
Mot dong vi khuin tao chudi polypeptit A va modt dong vi khuan tao chudi polypeptit B.

12
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K&t hgp 2 chudi polypeptit ndy trong diéu kién thich hgp sé tao ra phan ti msulm co
hoat tinh diing dé chita bénh tiéu dudng.

Nam 1984, k¥ thuat chudi trang hop PCR dude Kary Mulhs dé xuat. Day 1a ky
thuat nén tang cho Céng nghé di truyén.

Nim 1990, du 4n hé gen ngudi vl muc tiéu giai trinh tu hon 3 ty cip bazo (bp) cia
ADN nguai va luu gil théng tin trong cd sd dit liéu {database).
Nam 1997, Jan Wilmut va ¢Ong su cong b8 nhén ban vb tinh tit nhin t& bao soma

duta vao t€ bao tring da mat nhén, sau d6 dua triing nay vao td cung caa cliu cai khac
T d6 da sinh ra citu Dolly.

Nam 2000, glal ma hg gen thye vat dau tién loai Arabidopsis thal:ana

Nam 20083, cong bl toan bd trinh tuy hé gen ngudi (30.000-35.000 gen). Xac dinh
trinh ty nucleotit ctia 3,3 ty cép bazd tao nén ADN clia ngudi. Cé 99,9% trinh tu gidng
nhau & tit cd moi ngudi, trong dé ¢6 khodng 50% cée gen chua biét chic nang.

Niam 2003, cdng bd hé gen cla lda, cu thé nhu loai Iha Oryze sative, loai phu
Indica ¢6 45.000-56.000 gen, cdn loai phu Japonica ¢6 32.000-50.000 gen.

Nam 2003, téng dién tich cay tréng ch_uyén gen trén todn cAu khodng 67,7 triéu ha.
Trong d6 5 qudc gia chinh chiém té61 99% gdm cé M§ (63%), Argentina (21%), Canada
(6,5%), Braxin (4,4%) va Trung Qudc (4,1%).

1.5. CONG NGHE SINH HOC VA CONG NGHE Dl TRUYEN & VIET NAM

Nhiing thanh tuu lién quan dén Céng nghe sinh hoe & Vidt Nam cé thé néi 1a duge
bét ddu tif cudi the ky XIX.

Vién Pasteur Sai Gon 13 c4i néi cha Cong nghé sinh hQé Viét Nam, duge thanh lap
nam 1891 do bac si Albert Calmette lam giam ddéc ddu tién va sau d6 12 bac si
Alecxandre Yersin. Trong thoi gian nay, cic nha khoa hoc caa Vlen Pasteur Sai Gon
da san xuat dugde vacxin ddu mua, vacxin phong dai. :

Nam 1925, Vién Pasteur Ha N6i dugc thanh lap.

Nim 1936, cac Vién Pasteur d toaAn Déng dudng dat dudi sy chi dao clia Paris dé
bao.ddm uy tin va chit lugng cha cac cong trinh khoa hoe.

Gial doan 1945-1954, dua trong chién tranh ¢6 mudn van khé khin, cAc nha khoa
hoe Viét Nam da san xuit hang triéu liéu vacxin phong bénh, chiia bénh.

Niam 1949, bac si Nguyén Van Hudng cung ddng nghiép d4 san xuit vacxin chéng
ddu mua, thuong han, dich ta.

N#am 1980, GS. Bac si Pham Ngoc Thach vi GS. Béac si Ding Van Ngit da nubi ciy
ndm Penicillium d6é san xuét dich thé penicillin. Dic biét, GS. Béc si Ding Vian Ngit da
xay dung Vién Sét rét Ky sinh tring va Cén trung dé chi dao cong tac phong chéng
dich s8t rét trén toan mién Béc.

Giai doan tit 1955 dén nay: Sau ngay glal phéng va thong nhét dat nude, Cong
nghé sinh hoc Viét Nam phat trién manh ca vé& lye lugng, vé cac linh vuc nghién citu va
dao tao. Cong nghé san xuit vacxin do cic cdng ty va cic Vién vacxin da sidn xuit da
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cdc loai vacxin viém gan B, vacxin viém nfio Nhat Ban, vacxin ta udhg, vacxin phdng
dai va nhiéu loai vacxin khéac nhu thuong han, ho 24, uén van v.v..

Céng nghe rugu bia tit thai Phap cho d&n ngay nay duge lién tuc phat trién. Nhiéu
nha may san xuit bdt ngot da duge xay dung.

Tu ndim 1995, cac k§ thuat sinh hoc hién dai nhu nghién cttu 1ap ban d8 gen, chin
doAn phén td, tao vi sinh vat tai t6 hgp, chuyén gen & dong, thue vat, tao vacxin tai td

hgp... duge trién khai nghién citu & cac Vién nghién cu va cac Trudng dai hoc trén
khap dat nude.

Nim 1997, cdc nha khoa hoc d4 hoan thién quy trinh céng nghé chuyén gen
hoocmon sinh trudng ngudi vaoe ca vang (Carassius auratus).

Nam 2001, cac nha khoa hoc da thanh céng viéc chuyén gen hoocmon sinh tridng
ngudi vao cd Chach (Misgurnus enguillicaudatus) bing vi tidm.

Nam 2003, Vién Sinh hoc Nhiét d6i da chuyén gen Bt khang siu vao ciy thude la
(Nicotiana tabacum) va ciy ngd (Zea mays).

Nam 2005, Vign Cong nghé sinh hoc d4 chuyén gen hoocmon sinh trudng ngudi
vao ca chép (Cyprinus carpio), d€ ca c6 tée d 16n nhanh, hidu suit st dung thitc an cao.

Céng nghé sinh hoe 14 linh vige cong nghé cao duge Pang va Nha nude ta uu tién
phat trién. Nghi quyét 18/CP cfia Thi tuéng Chinh phi khing dinh: "Cang véi cac
nganh céng nghé miii nhon khéac (cdng nghé théng tin, céng nghé tu déng héa va cong
nghé vat liéu mdi), Cong nghé sinh hoc sé& gép phdn khai thac t6i uu céac nguon nhén
ldc clia dat nude phue vu cho phéat trién san xuft, ndng cao chit-lugng cude séng cla

nhéin dan va chufin bi nhiing tién dé cin thiét vé mét cdng nghé cho dat nudc tién vao
thé ky XXI"..

14



-

(,!

Chuong 2
CAC KY THUAT CHU YEU _
TRONG CONG NGHE DI TRUYEN

Vao nidm 1972, cac nha khoa hoc tai trudng Dai hoe Téng hgp Stanford da tao ra’
cac phéan td ADN tai t8 hop ddu tién bing cach sl dung enzym gidi han cit cac phan tit
ADN c6 ngudn gdc khac nhau va néi cic doan ADN d6 bdng enzym néi ligase. Phuong _
phap nay ngay cang duge md rong, dé€n niam 1973-1974, nhém nha khoa hoe Cohen,
Helinski, Boyer da tao ra ADN tai t8 hop ¢6 hoat tinh sinh hoc. Ky thuat méi nay duge
thye hién trong di€u kién thi nghiém invitro (trong 8ng nghiém) dé€ tao thanh (ghép
ndi) cic ADN c6 hoat tinh, sau d6 duta va gén vao phéan tit ADN khéc trong t& bio séng.

Ky thuat gen duge bt ddu ti nim 1977, bao gdm cac ky thuat thao tac trén gen
nhim di€u chinh va bign d8i gen, ho#c tao ra gen méi, tit d6 tao ra sin phdm méi, hodc
céc co thé méi. K thuit gen bao gom mot s6 k¥ thuat co ban, d6 la: ky thuit ADN tai

t6 hop (recombination of gene), chuyén ghép gen (transfer of gene), dung hdp gen (gene
fusion) va vi thao tac gen (gene micromanipulation).

2.1. KHAI NIEM VE ADN TAI T HOP

- ADN tai t6 hop (recombinant DNA) 134 ADN dugc tao ra tit hai hay nhifu nguén
vat lidu di truyén khac nhau. Phan tit ADN tai t8 hgp duge tag ra nhd ky thuat ghép
ndi cac doan ADN ciia cac ca thé khac nhau trong ciing mét lodi, hodc ctia cac loai

" khéae nhau.

Ky thuat tai t8 hgp ADN duge thyc hién qua nhidu cong doan phdc tap, tinh vi,
thue chét 13 mot edng nghé gébm cac bude chi yéu sau:

Bude 1: Nudi t& bao cho plasmid dé tao vector chuyén gen va nuéi t& bao cho (vi du
t& bao ctia ngudi) 4€ cung cdp ADN.

Bude 2: Tach chiét ADN plasmid vad ADN t& bao cho. Budc nay cdn duge goi la
phén lap gen.

Bude 3: Cét ca hai loai ADN (ADN plasmid va ADN té& bao cho) biing cling mét loai
enzym gidt han (restriction enzym - RE). Vi duy, st dung enzym gidi han endonuclease
EcoRI tao ra cac dau so le.

Buge 4: Tron chung ADN plasmid da bi cAt vdi ADN t€& bao cho cling da bi cét bdi
mdt loal enzym gidi han nhu d3 néu trén.

Buge 5: B6 sung enzym néi ligase dé tao ra ADN t4i t6 hgp hoan chinh.
Buie 6: Bién nap ADN tai t8 hop vao t& bao chit (v du vi khuin E. coli) va nhan dong.
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Budce 7: Chon loc va tao dong té bao chu (vi khuan) mang ADN t4i t6 hgp va theo
déi hoat dong, biéu hién cta gen thong qua sdn phdm cta gen 14y ti t& bao cho.

Sd d6 khai quat ctia qua trinh tao dong ADN tai t& hgp duge néu ¢ Hinh 2.1.

Piém khdi dau

_ ADNa Vi tri cét
sao chép b s bt
Vi tri cat BF ! v

; ¢ Endonuclease

Khang khang sinh | £pq6nuclease - cét gidi han
cét gidi han ;
: AATT

= i 3 ootz U 3 OS¢ ) phmcion et B 1 £
TAA TTAA TTAA

ADNligase | T
néi ché hd

Plasmid
tai t8 hop

. Nhiém s&c thé
Bién nap, chqu [
bé&ng khang sinh : '

Té& bao vi khuin

Plasmid tai t6 hop dugc bién nap

Hinh 2.1. So d6 qua trinh tao dong ADN tai t hop
(Nguén: Pham Thanh H8, 2005)

2.2. CAC ENZYM CHU YEU DUNG TRONG KY THUAT ADN TAI TO HOP |
2.2.1. Cac enzym gidi han

Trong Céng nghé di truyén, muén tao ra ADN tai t3 hgp dé dua vao t& bao chii cn
phai ¢6 cong cu cit plasmid hinh vong va doan ADN cua té& bao réi cho ching néi lai véi
nhau. Céng cu cit ADN la cac enzym giéi han.

a) Khdi niém vé enzym gidi han

Thoéng thudng t& bao vi khuédn bi nhiém phagd (thé thuc khuén) thi vi khuin d6 bi
phagd pha huy. M6t s& ching vi khudn sau khi nhiém phagd lai khéng bi pha huy, do
trong t&€ bao vi khudn nay cé loai enzym c6 kha ning cit ADN phagd thanh nhiing
doan nhé. Ndm 1970, Hamilton Smith 14 ngudi diu tién tach dugce loai enzym nay ti vi
khudn Haemophilus influenzae duge goi tén 1a Hinll. Ngay sau dé, cac nha khoa hoc
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d4 nhan th&y ring, phin 1én cac loai vi khuiin mang loai enzym ¢6 chic ning cit ADN
la xdm nhap @€ bao vé t& bao khdi bi xAm nhap cla cic ADN la. Nhitng enzym dé duge
g0l 1a enzym gidi han.

Enzym gidi han 1a enzym c6 kha nang nhan biét nhiing doan trinh tu ADN nhit
dinh va cdt ADN & ngay diém nay hay ¢ diém k& can. Tuy theo phuong thite cdt va
ngudn goc cua enzym gidi han ma ngerl ta phén loal va dat tén cho céc enzym gidi
han d6.

b} Phén logi enzym gidi han

Céac enzym gidéi han duge phan thanh 3 kié_u I, IT va III. Cac enzym gidi han
thudng ding phd bién trong céng nghé ADN tai t8 hop, Cong nghé di truyén thude kiéu
I1. Cac enzym nay cdt bén trong mach ADN (khdng phén huy tit 2 ddu cta ADN) nén
cdn duge goi 13 cdc enzym endonuclease. Enzym gidi han kiéu II thyc chit la.
endonuclease gidi han kiéu II.

— Céc endonuclease gidi han kiéu I1:

Céach goi tén cAc enzym gidi han kiéu II ciing nhu cic enzym gidi han khac dua
trén quy ude chung. Tén enzym gidi han duge ghép bdi chit cAi ddu tién 13 tén chi va
hai chit tiép theo 1A hai chil cai tén loai clia vi sinh vat ma enzym duge tach chiét.
Nhiing chit va s6 La md tiép theo la ten ¢lia chiing va dong cta loai sinh vat ey thé da
tach chiét enzym.

Vidu:
Té&n enzym Chi Loai Chfm‘g Thir tu dong
' Escherichia coli Ry13, .
E.coRi E. co R |
E.coRV E. co R \Y
' Bacillus amylofiquefaciens H
BamH| : B am H i
Haemophilus aegyplius
Haelll H ae i
Serratia ' martesens
Smal s ma . |

Gi4 tri cha enzym gidi han 12 & tinh cht cit dic hidu clia ching. M8i enzym cu thé
c6 thé nhan bi&t m§t doan trinh ty dic thi cée cip bazd trén ADN. Doan nh#n biét phd
bi€n nhat c6 chidu dai 4, 5, hodc 6 nucleotit tuong Ung véi khodng 4* = 256 cip bazd,
4° = 1024 cip bazg, hodic 4° = 4096 cip bazd cé kha nidng l4p lai mdt 14n trong ciu tric
chung cia ADN. Nhu viy enzym gidi han nhan biét doan trinh tu 4 nucleotit s& ¢t
phéan ti ADN ngén hon cic enzym giéi han nhén biét doan trinh ty 5, ho#c 6 nucleotit.
C6 hai kidu cit cha enzym gidi han 1a kiéu cdt tao ddu biing (blunt ends) va ddu sole
(ddu dinh — cohesive ends). Enzym giéi han cit ddu bang khéng tu ndi cic doan ADN
lai vé6i nhau. D& ndi cac doan ADN sau khi cét, cdn sit dung enzym néi ligase va céc
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adaptor chuyén dung cho méi loai enzym. Enzym giéi han cit diu sole tao diu dinh.
Sau khi cdt ching c6 thé tu néi lai véi nhau theo nguyén téc bd sung. Chinh vi vay
trong cong nghé ADN t4i t8 hgp ngudi ta thudng dung cac enzym gi6i han cit diu sole.

Mot s6 loai enzym gi6i han thudng duge st dung cung véi doan trinh tu nhan biét
va vi tri cdt cla ching duge néu & Bang 2.1.

Bang 2.1. Mdt s& enzym gidi han thudng ding

Enzym Vi khudn cé enzym Doan nhian biét va cat trén ADN
' GATCC
BamHil Bacillus amyloliquefaciens
CCTAG G
TTC
EcoRl E.coli RY13
; CTTAA'G
GC
Hhal Haemophilus haemolyticus :
' C'GCG
GCTT
Hindlll Haemophilus influenzae
TTCGAA
Pstl bl O
- Providencia stuartii s
GACGTC
GG,CC
Haelll Haemophilus aegyptipus l
CC' GG
CCC|GGG
Smal Serratia martesens l
GGG CCC

Cac enzym giéi han cit dau sole cit theo hai kidu hinh dang.#Cac doan c6 thé sinh

-ra d6 1a cac doan c6 ddu 3’ nhb ra va céc doan c6 ddu 5’ nho ra (H. 2.2).

Haelll Pstl _ EcoRI
5’—GG£CC—3’ 5 -CTGCAIG-3 5 -G|AATTC -3
CC+GG GYACGT C : C T TAA'G
DAau bang Dau sole 3’ . Dau sole 5’

Hinh 2.2. C4c dang d4u mit tao ra bdi cAc loai enzym gidi han

Hai loai enzym tao dau sole 3’ va ddu sole 5’ thudng dude dung trong Céng nghé di
truyén do kha nang tu néi lai véi nhau, hodc véi cac doan ADN khac c6 ddu tuong tu.
Khi sl dung titng loai enzym gidi han cén ¢6 cac diéu kién nhiét d3, d6 pH, dung méi
thich hgp. Vi dy, khi sit dung enzym EcoRI dé cit ADN ctia t& bao dong vat, cAn su
dung dung dich dém gém 100mM Triston-HCl c6 pH = 7,5; 5mM MgCl,; 100mg
BSA/ml; 0,15% TristonX-100. Nguyén téc chung cit ADN bidng mot enzym gidi han
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nao d6 la G ADN s¢i kép véi mét lugng enzym gidi han thich hgp trong mét ché& a6
dung dich dém theo huéng din ctia nha san xuit va d modt nhiét dé t8i uu cho chinh
loai enzym nay. Trong diéu kién thich hogp, phan tng cit hoin toan mdt microgam
ADN sgi kép kéo dai 1-3 gid va thudng & 37°C. Mot s8 loai enzym gidi han c6 hoat tinh
yé&u, do vay khi cit co thé kéo dai them thdi gian, hodc b8 sung thém enzym gidi han
sau 1-2 git roi lai t ti€p.

2.2.2. Cac enzym polymerase

Cac enzym polymerase xtic tac cho qua trinh sao chép céc axit nucleic (ADN, ho#c
ARN) duge st dung nhiéu trong Céng nghé di truyén. Khi néi vé mét enzym
polymerase nao d6, ngudi ta thudng diing thuat ngit "phy thuéc ADN", hosic "phu thude
ARN" d8 chi axit nucleic m3 enzym nay xic tac cho viée sao chép. ADN polymerase
phu thude ADN thi sao chép ADN sang ADN; ADN polymerase phy thudc ARN thi sao
chép ARN sang ADN, cdn enzym ARN polymerase phu thudéc ADN thi phién ma ADN
sang ARN. Céac enzym nay téng hgp axit nucleic bing cach néi cac nucleotit véi nhau
theo nguyén tdc bé sung dua theo mach khuén. Qua trinh tdng hgp mach mdi bé sung
dién ra theo chiéu tit 5-8’ va su khdi ddu cdn c6 ddu 3'-0H ty do.

a) Cde ADN polymerase

— Enzym ADN polymerase I (pol T) 12 enzym ADN polymerase I xic tic cho viée
14p d4y ché tréng trén phan tit ADN, hodic mach don cia ADN ngin. Enzym ADN
polymerase I xiic tac téng hgp mach don méi déng thii c6 vai trd trong viéc sita chila
cdc sal s6t trong qué trinh sao chép ADN. Ngoai chifc ning téng hop, enzym ADN
polymerase I con cé hoat tinh exonuclease, ¢6 nghia 14 né ¢6 kha niang thuy phan lién
két gita cac nucleotit t hai ddu cia phan td ADN, cit r3i tiing nueleotit theo ci 2
chiéu 5'-3' va 3-5". Trong nhidu trudng hgp, enzym ADN polymerase I duge stt dung
trong ky thuit xic dinh trinh tu ADN bing phudng phép dideoxy, téng hgp miu dd c6
d4dnh d&u phéng xa, hodc thiét ké& cac vector mach don. s

Trong thuc t& enzym ADN polymerase I it dugc st dung ma ngudi ta thudng sit
dung mdt san phidm thuy phén ctia né dude goi 13 doan Klenow (Klenow fragment).
Doan nay vin gilt duge hoat tinh cha polymerase va exonuclease 5'-3'. Doan Klenow
duge st dung khi can sao chép mét phan tit ADN mach don vi chiic nang exonuclease
bi thi€u kha néng cit ddu 3’ - 5 nén enzym nay khéng thé thuy phan mach don lam
khuén trong qué trinh téng hgp ADN mdi.

— Enzym T; ADN polymerase ¢6 ngudn gdc tit thé thyc khuin T, tphage T, xAm
nhiém vi khudn E.coli. Hoat tinh cta enzym 7, ADN polymerase tudng ty doan

Klenow. Do né ¢6 hoat tinh exonuclease 3'-5' manh nén thudng dugc sit dung dé téng
hgp méu dd ¢é d6 phdng xa cao.

— Enzym Taq polymerase duge chift xudt ti vi khudn chiu nhiét Thermophilus
aquaticus. Enzym Tdq polymerase thudng su dung trong vige nhan gen trong k§ thuit
chubi trung hgp (k§ thuat PCR). Enzym Tagq ¢6 kha ning ting cudng su bt ciip tao ADN
b8 trg (cADN-complementary ADN) nhung khéng hoat déng trén cic phan tit ARN.

Hién nay cén ¢6 nhiéu loai ADN polymerase khac litu hanh trén thi truong nhu T,
ADN polymerase, Vent ADN polymerase...
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b) Cdc enzym ARN polymerase

C6 ba loai enzym ARN polymerase thudng dude diing trong thie t&, d6 1a SP, ARN
polymerase, T; ARN polymerase va T, ARN polymerase. Enzym SP; ARN polymerase
duge tach chiét tit phage xAm nhidm vi khudn Samonella typhimurium. Enzym T,
ARN polymerase va T, ARN polymerase duge tich chit tit phage xAm. nhidm E.coli.

Céc enzym nay xic tac qua trinh phién mi téng hop ARN tit mach khuén ctia phén tit -

ADN theo chiéu tit 5-3' (mach khuén c6 chiéu 3-5). Trén thyc t& ARN polymerase
dudc ing dung trong téng hop miu do ARN va trong viéc nghién ctu qua trinh phién
ma téng hop mARN.

c) Enzym phién ma ngugc (Reverse transcrilntase) ;

Enzym phién ma nguge ¢6 kha nang tdng hgp ADN mét mach goi 1a ADN b trg
(cADN) tit khuon mARN, hofic tit mdt doan polynucleotit duge tSng hgp béing con
duong hod hoc. Nho ¢6 enzym phién ma ngude nay ma cb thé téng hgp duge hau hét cac
gen riéng biét nao dé n€u nhu ¢é mit mARN cda gen d6. Cac cADN mach don ¢6 thé
bién thanh mach kép nhd ADN polymerase va duge goi 1a cADN mach kép (c-DNA
duplex). Doan cADN mach kép ¢6 thé gin vao plasmid réi bién nap vao vi khudn, tir d6
tao dong ¢c-ADN. N&u cADN c¢6 ngudn géc tit 1 gen thi ta tao duge dong gen. Trong
trudng hgp mARN trudng thanh khi da & ngoai nhéan thi ta s8 thu duge dong gen chi
chita nhitng doan ma hoa (exon). Khéng ¢6 doan khéng ma héa (intron).

2.2.3. Cac enzym ndi {Ligase)

Enzym ligase 14 enzym néi quan trong trong t& bao. Cac enzym nay xic tac hinh

thanh céc lién k&t phosphodiester dé néi cac, doan axit nucleic véi nhau. ADN ligase
- xuc tac ndi hai doan ADN v nhau, ARN ligase xuc tic néi cac doan ARN véi nhau.
Trong céng nghé ADN tai t8 hgp, ADN ligase 1a enzym chl y&u duge s dung réng rii.
Cé moét s8 loai enzym néi khac nhau, nhung enzym T, ADN ligase két hgp véi hai loai
enzym T, polynucleotit kinase va alkaline phosphatase dude st dung réng rai nhit
trong cac thi nghiém vé Céng nghé di truyén. '

C6 3 loai enzym néi thudng dung trong Céng nghé di truyén. Enzym E.coli ADN
ligase duge tach chiét tit vi khudn E.coli, xic tac phan tng ndi hai doan trinh tig ADN
¢6 dau sole. Enzym T, ADN ligase duge tich chiét tit phage T, xAm nhiém viao E.coli ¢6
chiic nang giéng nhu E.coli ADN ligase nhung lai ¢6 kh3 ning néi hai doan trinh ty
ADN ¢6 dau bing va 1a enzym ndi dugde ua chugng nhat hién nay. Enzym T, ARN
ligase tach chi€t tit phage T, xAm nhiém E.coli, c6 kha nang néi hai trinh ti ARN bing
céc lién két phosphodiester.

Ngoai céc loai enzym néi k& trén, hién nay ngudi ta eon sit dung chc doan néi (diu
dinh-adaptor) cho cic enzym cét ddu bing. Adaptor xtic téac néi cic doan ADN do cic
enzym gidi han cit ddu bing tir d6 tao nén ddu sole. Mdi loai enzym cét ddu bing déu
0 cac loat adaptor dic trung riéng.

2.2.4. Cac enzym nuclease

Céac enzym nuclease phan huy céc axit nucleic bing céch lam ddt cic lién két
- phosphodiester 14 lién két néi cic nucleotit cting mdt mach véi nhau. Ngodi cic enzym
g16i han da néu 4 trén con c6 cac loai nuclease chit yé&u sau:
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- Enzym ADNase I (endonuclease) tach chi6t tit tuy cia hd, xdc tic phan tng thuy
phéan cac lién két ngay sau méot bazd nitd & ca mach don va mach kép hoin toan ngiu
nhién.

— Enzym 81 nuclease (endonuclease) 13 enzym tach chiét tit ndm méc Aspegillus
oryzae. S1 nuclease phén cit chc ADN mach don va ca ARN. .

— Enzym nuclease BAL 3 (endonuclease) phan cit ca 2 ddu 5 va 3’ cha ADN va
khong c6 kha niéing cdt noi lién két.

— Enzym exonuclease III 1a mdt 3’ exonuclease cdt ddu 3 clia mach don va tao
thanh cac doan ADN cé ddu 5 nhb ra.

- Enzym ARNase A tach chiét tif tuy bé. Enzym nay thudng duge st dung dé loai
bd ARN trong hén hgp ADN va ARN. _
— Enzym ARNase H diung dé loai bd ARN trong cac phén tii lai ADN-ARN, nhit 1&

sau phan {ing phién mi nguge dé hmh thanh mach thi hai cua cADN, t d6 tao nén
phén t cADN kép.

2.3. CAC VECTOR SU DUNG TRONG CONG NGHE ADN TAI TS HOP

Mudn chuyén duge gen mong mudn tu thé cho sang vat cha nhan (thé nhan), hoac
tach dong gen, diéu cd ban 1a cdn phai c6 vat chuyén gen (vector chuyén gen). Vector
chuyén gen la phan ti ADN nhé ¢6 kha ning mang duge gen cin thlet Vector chuyén
gen phai cae dic diém quan trong, can thiét sau:

- C6 diém khdi ddu sa0 chép (origin of replication - ori) dé fu sao chép ma tén tai
doc lap trong t& bao.

— C6 cac doan trinh ty¢ nhan biét cho enzym giéi han cat réi dé hd tao nai lip rap
céc doan gen la.
— C6 doan trinh ty khoi d1ern (promoter) ’
- — Cé d&u chudn chon lc_)c cho phép dé diang phat hién nhéin biét chiing trong t& bao
chtt nhin. Théng thudng ddu chuéin chon loe 14 cic gen khang chit khang sinh, hoic
gen téng hop ch&t mau.

Dé béo ddm dugc tinh bén vitng cla ADN tai t8 hgp, ngoai cic dac diém trén vector
chuyén gen cling cin nhiing dac tinh khac dé cho vide tao, tach dong d& thye hién nhir
— Chita cic gen vd hiéu hoa cic doan ADN khéng mong mudn bi gin nham vao.

— C6 kha nang tao nhiéu ban sac dé khi tach khoi t& bao duge s& luong 16n, dam
bao sy khuéch dai ciia gen la mong mudn duge gin vao.

Gi4 tri clia cac vector chuyén gen & chd né duge cdu tao thuin tién cho muc dich sit
dung. Hién tai chua c6 loai vector chuyén gen toan ndng, ma cin phai lya chon vector
chuyén gen cho titng d6i tugng va tuy thude vao kich thude etia doan gen cin duge chuyén.

— Céc vector chuyén gen c¢6 céc iing dung quan trong chl yéuw:

' —Tao dong, nhan ddng céac doan trinh ty, hodc gen dé tao nhiu ban sao g"iﬁ’ng nhau.

— Nghién citu sut biéu hién ctia mét doan trinh tu ADN, hodc mdt gen.

— Chuyén gen vao t& blo clia sinh vat khac (vat chd nhan).
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— San xuit cac ARN.

— San xuit protein dudge téng hop tit gen da duge tao dong. Do tinh chdt quan trong
va nhiéu dng dung nén cac vector chuyén gen ngay cang dudc kham pha, hoan thién
khéng nging. TU nhiing vector chuyén gen sin c6 trong tu nhién nhu plasmid & vi
khuén, ngay nay ngudi ta da tao ra nhiéu loai vector phiic tap Gng dung vao nhiéu
muc dich khae nhau, thdm chi tao ra ca nhiém séc thé nhan tao.

2.3.1. Cac vector plasmid

Nhiéu loai plasmid dugc tim thdy & cic vi khudn nhan so, hoic ¢ mot s6 ndm men.
Plasmid 14 nhiing phan t& ADN c6 kich thude nhd (2-5kb), dang vong, nim doc lap trong
t& bao chat. Plasmid c¢6 kha nang sao chép doc lap, khéng phu thude vao su sao chép
ADN nhi&m sic thé cla vi khuan. M3i t& bao vi khuan c6 trung binh khoang 20 plasmid.

Cé6 nhiéu loai plasmid khéc nhau. Tuy theo chic niang va cac gen c¢6 trén dé, nguoi

ta chia nhiéu loai kh4c nhau nhu plasmid giéi tinh (F), plasmid khéng chét khéng sinh-

(R), plasmid c6 gen ma hoa chét colicin giét céc vi khudn (col)... Mot cach phéan loai
khac dua theo phuong thic truyén sang vat nhan, dude chia thanh hai nhém, tiép hop
va khong tiép hgp.

Cac plasmid tiép hgp c6 thé tu truyén tit vi khuin nay sang vi khudn khéc théng
qua qua trinh ti€p hop. Qua trinh nay doi hdi plasmid chita doan déc thu tra (transfer)
va doan mob (mobilising). Plasmid ti€p hgp thudng 16n, cé co ché kidm soat chat ché
viéc sao chép ADN va ton tai trong t& bao véi s8 lugng ban sao thap.

Céac plasmid khong ti€p hgp thi khong tu truyén di dude dé vao vat nhan. Plasmid
khong ti€p hgp thudng nhd, sao chép mot cach thoai mai va ton tai trong t& bao véi s6
ban sao 16n hon so véi plasmid ti€p hgp. Cac plasmid ludn dude cai bién dé ngay cang
thuan tién hon qua nhiéu thé hg, thuan tién cho cong nghé ADN tai t6 hop.

Plasmid thé& hé thd nhit 1a nhiing plasmld dau tién duge st du,ng dé tach dong
nhu pSC1001, ColEl

Plasmid thé hé thit hai dude tao ra bang cach két hgp cac déc tinh quy ctaa nhiéu
plasmid ty nhién, gdn thém gen chi thi dé tao nén mot plasmid méi. Pién hinh cho
plasmid th& hé tht hai va ciing 1a mot trong nhiing plasmid dugc st dung rong rai
nhét trong Cong nghé di truyén, d6 1a plasmid pBR322 (H.2.3).

Sall

Hinh 2.3, Plasmid pBR322
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Ky hiéu mdt plasmid bao gém chit ddu p (viét tét ctia plasmid), chit thi 2, 3 1a BR
(chit diu tién cha cac tac gia, hodc tén lodi vi khuin phat hién ra plasmid dé), con céc
chii s§ sau cung (chi thit tu ching vi khudn). Vi dy, pBR32 thi B (Bolivon) va
R(Rodriquez) 1a hai tac gia tao nén, con 322 la thi tu chiing vi khu&n tach chiét plasmid.

Plasmid pBR322 c6 kich thudc 4,36kb mang 2 gen khang chat khang sinh ampicilline
(Amp") va khang chit khang sinh tetracycline (Tet"), mdt trinh tu khéi ddu sao chép
(ori) va nhiéu trinh tu nhén biét caa cac enzym gidi han (E.coRI, HindIIl, BamHI,
Sall, Pstl...). Plasmid pBR322 c6 kha ning sao chép doc lap véi nhiém sic thé caa
E.coli. Mbi t& bao E.coli chita khodng 20-30 ban sao. Trong nhiing diéu kién nubi cdy
thuan lgi, t& bao E.coli ¢6 thé chita téi 1.000 ban sao. Plasmid pBR322 cho phép gén
doan ADN la c6 kich thudc téi 6kb né van hoat ddng binh thuong. T plasmid pBR322
c6 thé cai tién tao ra mot s6 loai plasmid khac dé hinh thanh nhém pBR. Mot trong
nhiing dan xudt thudée nhém pBR 1a pAT153. Plasmid nay duge tao ra bang cach loai

- bd 2 doan ADN ctia pBR322 sau khi xu 1y pPBR322 bing enzym gi6i han Haell. Lugng

ADN bi loai b6 rét nhé (705bp) nhung hiéu qua lam ting s6 ban sao 1én 3 1an so véi
pBR322 ban dau va c6 mic bén viing sinh hoc cao hon so véi pBR322.

(a)

(b)

S —

\t Hindlll

Sacl Spbl
Kan! Pstl
Smal BamHI Xbal
Xbal : Sall

Hinh 2.4. C4u tao clia pUC18
a) Ban dé ciu tao chung
b) Doan da lién két MCS n&m ngay sau khdi diém lac (P
(Nguén: Lé Pinh Luong, Quyén Binh Thi, 2003)

Iac) 5
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Mic dAu vector plasmid pBR322 va pAT153 duge st dung rong rii trong viée tach
. déng gen, nhung ngudi ta vin ¢6 ging tao ra nhiing plasmid manh hon. Plasmid nhan
tao th& hé thi 3 rat manh, 6 kich thudc nhéd va c6 mét doan da lién két (polylinker),
hodc diém da tach dong (multiple cloning site). Poan da lién két 1a doan polynucleotit
téng hgp, mang mdt chudi cac vi tri nhin biét cha nhiéu loai enzym gidi han. Nhém
plasmid nay la cac plasmid pUC va dién hinh 14 pUC18. Plasmid pUC18 dugc cai tién
tit pBR322 ¢6 kich thude 12 2686bp. Plasmid pUC18 c¢6 diém khdi diu sao chép (ori),
mang gen khang khang sinh ampicilline (Amp"). Ngoai ra nd con cé 'gen tic ché gen lac
(lac T), doan da lién k&t (MCS) va gen lacZ’. Poan da lién két gdm nhiéu vi tri nhan biét
cua céc enzym gidi han (H.2.4). |
Gen lacZ’ gitp d& dang phat hién vector tai t& hgp nhd quan sat mau séc khuan lac
trén méi trudng thach. Binh thudng khuén lac c6 mau xanh do enzym B-galactosidase
duge téng hop. Khi gen cdn chuyén da gin vao vector & vi tri gin gen lacZ’ thi khuén
lac sé c6 mau trang do enzym B-galactosodase khéng duge téng hop 1a vi vector da cb
gen tc ché lacl.

2.3.2. Cac vector phage
Céac phage (virus cia vi khuén) dude dung lam vector chuyén gen do kha nang
thye hién viée mang gen tit t&€ bao vi khudn cho sang t& bao chi nhan (tai nap).

Céac phage st dung lam vector tach dong hién nay phin 16n bat nguén tit phage
lamda (phage ). Phage A ¢6 ADN mach kép, ¢6 kich thudc khoang 48.500bp. C6 nhiéu

loai phage EMBL3, EMBL4, AGEM11, AGEM13, AMGT11, phage M13... Phage M13

thudng duge st dung lam vector tach dong né ¢6 ADN sgi don chita 10 gen, cé kich
thude khoang 6400bp, chi xdm nhidm vao E.coli nén dudge goi 12 phage cho E.coli. S
dung vector nay tach dong cé 1¢i vi ching c¢6 hé théng gitp gen dé x4m nhap vao E.coli
va sao chép nhanh. Phage A dugc ding ring rii dé gidi trinh tu v 1ap ngan hang gen
vi n6 ¢6 kha ning mang doan ADN c6 kich thude téi 30.000bp. Phage M13 ¢6 mdt doan
& giita sdi don gdm 507 nucleotit cho phép gén doan ADN la ma khong giy hong chiic
ning cia phage.

T vector phage M13, ngudi ta cdi tién dé tao ra cac phage khac nhu vector
M13mpl, M13mp2, Mi3mp7 va blueseript M13...

. . . ’ _
M13mp2 cé mdt vi tri nhan biét clia enzym giél han E.coRI. M13mp7 ¢6 bdn vi trf

nhan bidt cha cac enzym gidi han la E.coRI, BamHI, Sall va pstl. Do vay M13mp7
thuén 1gi va c6 hidu qua cao trorig viéc tach dong gen. Bluescript M13 1a vector duge sit
dung rat rdng rai trong Céng nghé di truyén eé kich thudc khoang 2,96kb. Vector
bluescript M13 mang gen khang véi khang sinh ampicillin, gen lacl, gen lacZ. Xen
gitta gen lacl va lacZ 12 doan da lién k&t (polylinker) c6 hai khdi diém T3 va T7. Vector

nay chita nhiéu vi tri nh&n biét cia cac enzym gidi han nhu Sspl, Nael, Scal, Pvul,

Cf,101... (Hinh 2.5).
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Khai diém T7
Bluescript M13 Da lién két
2960 bp L
Khai diem T3

Cf,101

Hinh 2.5. Vector bluescript M13

2.3.3. Cosmid vector

Cosmid vector dudgc thiét k& dé nhan dong nh{ing doan ADN 16n (khoang 40-45kb).
Day la loai vector nhén tao két hgp cac thugc tinh cta plasmid véi phage Cosmid vector
c6 chita ddu cos (dau dinh) ctia phage gitip ADN cua phage tit dang thing néi lai thanh
vong tron nén c6 thé géi boc dé dang trong phan diu cia phage. Mat khéac cosmid vector
lai ¢6 phin goc plasmid, do vay ching ¢6 kha niang tu nhan déi nhu nhiing plasmid cua
vi khudn. Do hdu nhu toan bo phan ADN cta phage da duge cat bd, nén ching c6 kha
nang mang doan ADN ngoai lai ¢6 kich thude 16n. Khi doan ADN ngoai lai dude ghep
ndi, cac cosmid tai t6 hop sé duge géi boc trong phage. Phage mang ADN téi td hop
khéng tu nhén 1én duge vi phdn ADN phage da bi loai bd nhung ching van cé kha niang
lay nhiém vao vi khuéin. Tuy nhién sau khi vao vi khuén, chungial ¢6 kha niéng tu nhan
1én do ban théan trong vi khudn da c6 plasmid binh thudng. Cosmid mang doan gen la c6
thé dai d&n 45kb dung dé lép thu vién gen & rudi gidm, chudt, tham chi ca & nguoi.

2.3.4. Cac vector khac
a) Plasmid Ti

Plasmid Ti dugc st dung rong rai trong viée chuyén gen & thuc vat. Plasmid Ti bit
nguén tit vi khuén trong dat, loai Agrobacterium tumifaciens giy bénh tao khéi u (tumor)
d thuc vat. Nhéan t& gy khéi u nay 1a plasmid Ti (Tumor inducing) ¢c6 ADN vong tron c6
kich thude khoang 200kb. Plasmid Ti chita doan T-ADN cho phép xdm nhép vao hé gen
(genome) cua t&€ bao cht. Enzym chiu trach nhiém chuyen doan T-ADN tit plasmid vao
genome t€ bao chi duge ma hoé bdi viing vir. Vung vir gom ¢6 6 gen (virA, virB, virC,
virD, virE va virG). Doan T-ADN mang gen ma hoa téng hop auxin, cytocin va oncogen
lam cho cac t& bao phan chia khong kiém soat, do vay tao nén céc khéi u (Hinh 2.6).

Hién nay, nguoi ta da thanh cong trong viéc cai bién plasmid Ti bing cach cit bd
hiu hét cac doan gen gay phat trién khéi u, chi dé lai vung vir va phan T-ADN t61
thi€u mang cac diém ghép gen. Loai vector mdi nay st dung rat hiéu qua trong viée
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dua doan ADN (gen) la vao t&€ bao thuyc vat, khéng nhitng déi véi thuc vat hai 14 mam
ma con vao t€ bao thyc vat mét 14 mam ma dai dién 1a laa.
aux cyt oct

7
T-ADN 4
tra f? : | tra
nos . ] nos
pTiC58 i
g o ori
Ving vir

Hinh 2.6. So dé plasmid pTiC58
(Nguén: Khuat Hitu Thanh, 2003)

b) Vector nhiém sdc thé nhén tao ciia ndm men YAC

N&m men la dé1 tugng quan trong trong Cong nghé di truyén. Cac plasmid c6
ngudn géc tit vi khuén dua viao ndm men hoat déng thudng khong hiéu qua. Nguge lai
plasmid ¢6 ngudn géc ndm men dua vao t& bao vi khuéin lai khong hoat déng. Cho téi
nay & vi sinh vat nhan chuén (eukaryota) méi chi tim duge mot loai plasmid duy nhat,
d6 1a plasmid hinh vong, ¢6 kich thudc khoang 2 micromet, ¢6 nhiéu trong t& bao ndm
men Sacchromyces cerevisiae. Ngudi ta cai bién plasmid nay qua nhiéu buée tao thanh
nhi@m sic thé (NST) nhan tao nim men, gol la pYAC (yeast artificial chromosome)
(Hinh 2.7). pYAC c6 kha ning mang doan ADN la dai dén 2000kb. Su cai bién c6 thé
tao ra cac plasmid nhén tao cia NST ndm men dugc ng dung trong viée tach dong
gen, 1ap ngan hang genome va dung trong chuyén gen & t& bao d{m’g vat, thuc vat.

EcoRl

Diém da tach dong

ARS,
TRP,

Amp’

Ori

Hinh 2.7. Sd d6 vector pYAC

Ghi chti; Diém khdi ddu sao chép (ori); gen khang sinh ampicillin (Amp'); doan trinh tu sao chép clia ndm men
(ARS,) tam dong NST (CEN,); diém mat (TEL); cac gen lam d&u chuan chon loc TRP, va URA3, diém cit clia
enzym gidi han (E.coRl).
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¢) Vector la virus ctia té bao eukaryote

Céc vector virus thudng duge st dung 12 cac loai virus SV40 (Simian virus) adenovirus,
retrovirus, baculovirus va virus herpes... Cic vector nhém nay duge st dung trong tach
dong gen va chuyén gen & t& bao dong vat, thuc vat bac cao.

Nhin chung ¢6 nhiéu loai vector khac nhau duge ding trong Céng nghé di truyén.

MGoi loai vector ¢6 t& bao chti die trung va kha nang xen doan ADN c¢6 kich thudc khac
nhau (xem bang 2.2).

Béng 2.2. Kha néing mang doan xen ADN ciia mét sd vector

Hé thdng vector , T& bao chi D5 dai doan xen {kb)
Plasmid E.coli . 0,1-10
Phage : E.coli 10-20
Cosmid - E.coli 35-45
BAC (NST nhan tao vi khudn) _ E.coii 50-300
YAC (NST nhan tao ndm men) S.cerevisiae ) 100-2000
MAC (NST nhén'tao dong vat cé vi) Té& bao déng vat >2000

2.4. CAC LOAI TE BAO CHU

Nhiéu loai t& bao chli khac nhau duge st dung phu thude vao mue dich st dung
nhu:

~ Nubi sd lugng 1n d8 tach plasmid cho thi ngh1ém tao dong. Hé thong t&€ bao chi
ndy cin don gian, d& sl dung. ,

— Ding dé bidu hién gen, déc bidt d sinh vAt nhan chuin bic cao nhu dGng vat,
thyte vat. Hé théng t& bao chl nay cdn mang tinh dic thi.

— Diing d€ sdn xudt protein tai t§ hgp. |

Tuj theo myc dich s& dung ma chon mét loai t& bao chii thich hop. Cac t& bao chii

c6 thé chia lam hai hé théng chinh, d6 12 cac t€ bao chit nhan s¢ va t& bao chii nhan
chuén.

-4

2.4.1. T&€ bao chu nhan so
Mot loai t& bao chii 1y tudng 12 t& bao cdn phai d& nudi cdy, dé giit va nhan gidng,

~ lai ch&p nhan duge nhiéu loai vector. Vi khudn E.coli dap tng cac yéu cAu clia t& bio

cht 1y tudng va duge sit dung nhiu trong kj thuat tac va tach ddng gen. Do tinh chat
déc bigt cia t& bao chi 1y tudng nén E.coli duge nghién citu ty my vé co ché di truyén,
phan lap va tao nén nhiéu ching khac nhau. Céc nghién cttu do 1am co sd cho ky thuat
ADN tai t8 hgp va Céng nghé di truyen :

E.coli 1a vi khuén gram am, co hinh que (dai khoang 1 micromet), khong gay bénh
thudng gap trong rudt ngudi. E. coli ¢6 1 nhidm sic thé (phéan ti ADN) dang vong nam
trong ving nhin. Kich thudc clia cde phan ti ADN nay khodng 4x10° cip bazo. Cac
qué trinh biéu hién clia gen nhu phién ma, dich ma duge xay ra ddng thdi. Sau khi
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mARN dudge téng hgp s& duge st dung ngay dé dich md ma khoéng qua cac budc sita déi
sau phién ma vi gen cua ching khﬁng c6 cac intron (doan khéng mi hod). Do vay,
E.coli dude coi 12 t& bao cht don gidn nhat. Rt nhidu thi nghiém tach dong gen 4 cac
phong thi nghlem dang st dung E.coli 1am t& bao chil.

Ngoai E.coli, mdt s§ vi khuén khéc ciing duge dung lam t& bao chii cho céc thi
nghiém tach ddng gen nhu: Bacillus, Pseudomonas va Streptomyces.. tuy nhién nhiing
t&€ bao chd nay ¢6 nhitng han ch& nhat dinh. Nh\‘ing t&€ bao chli nay can dsi hoi nhiing
vector thich hgp, nén viée dua cac ADN tai t8 hgp vao chiing gip nhiéu khé khan.

2.4.2. Té bao chd nhan chuan

'Mﬁt trong nhiing nhuge didm cd ban khi sd dung E.coli 1am t& bao cht d€ tach
~ dong gen vi né 1 sinh vat nhan sd khong c¢6 mang nhin bao boc NST. Do vay cac gen o
sinh vat nhan chudn khéng thé bidu hién dugce trong E.coli vi méi trudng khac vét moi
truong binh thuéng cha gen sinh vat nhan chufin. Nhu viy, néu chiing ta mudn sin
xuat mét loai protein nhén chudn trong mét thi nghiém tich dong thi khé ¢6 thé tin

ring E.coli mang ADN tai t& hdp c6 thé san sinh ra protein ¢é chic nang ddy da nhu
protein nhan chufn mong muéhn. '

Céac t€ bao chl nhan chuén cé phd tdn tai rat rng t cic vi sinh vat nhan chuin

bac thap nhu n&m men, nim madc, tao cho dén cic te béao sinh vat da bao phic tap nhu
déng vat, thue vat.

- a) T¢ bao ndm men (Saccharomyces cerevisiae)

Nam men 8. cereviseae duge st dung lam t& bao chd mét cach réng rii trong Céng
nghé di truyén vi nhiéu ly do:

— 8. cereviseae 14 vi sinh vAt nhén chudn don bao (kich thudc khoang 5 micromet)
dd dugde nghién cdu ty my vé dic diém di truyén, sinh 1. NAm men S. cereviseae d&
“nudi cdly v6i quy mé 16n dé thu sinh khéi t& bao. -
— Mot s8 S. cereviseae c6 khdl diém (promotor) manh va cé plasrmd ding lam
vector YAC biéu hién gen. :

— 8. cereviseae c6 kha nang thuc hién cac bién d6i sau dich ma nhu dudng hoa,
phosphoril hoa... dé protein cé ddy da cac hoat tinh sinh hoe.

— 8. cereviseae binh thudng téng hogp it loai protein ctia ban than né, néu dua gen
la téng hgp protein méi thi san phdm d& 1am tinh sach,

— 8. cereviseae 13 lodi ndm men duoc si dung rdng rii trong len men banh mi, lén

men rugu, bia. Do d6 né duge cong nhan 13 vi sinh vt an toan, hiu nhu khéng tao ra
doc t6.

— He gen (genome) cla S. cereviseae c6 khodng 1,35x107 cap bazo da duge giai trinh
ty vao nam 1996 va c6 kich thutde nhidu hon E.coli khodng 3,5 14n.

Cac vi nfim khéc ciing duge st dung 1am t& bao chi trong cac thi nghiém tao dong
gen nhu ndm méc Asperg;ltus nidulans, Neurospora crassa, hodc Pechia pastoris.
Vector biéu hién gen & t§ bao E. cerevisease cling nhu & sinh vat nhén chudn khac
ching bao gdm khéi diém (P- promoter), diém k&t thic (T- terminator), khdi diu sao

!
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chép cua E.coli (ori E); khdi dau sao chép & t& bao Eukaryota (ori®®®); cac gen danh d&u
chon loc (ESM); eéc vi tri nhan biét cia enzym giéi han (MCS- multicloning site: diém
da tach dong) (Hinh 2.8).

p  MCS

Hinh 2.8. Sd d6 vector biéu hién & t& bao Eukaryota
b) Cdc té bao chu thuc vét

Mot s6 loai t& bao thuc vat duge sit dung 1am té€ bao chu thuc vat trong cac thi
nghiém thao tac gen. Tao don bao, vi du nhu loai Chramydomonas rainhardii cé tit ca
nhiing dic tinh vu viét ciia vi sinh vat cdng v6i cdu tric va chitc niing cua té bao thuc
vat. Do vay tao don bao dudc st dung ngay cang nhiéu trong cic thi nghiém thao tac di
truyén, trong Coéng nghé di truyén. Tuy nhién, ngudi ta ciing con dung cac t& bao thuc
vat nudi ciy trong nhiing mdi trudng thich hgp c6 thé diing 1am t& bao cha.

¢) Cdc té' bao chu déng vdt ’ 3
Caéc t& bao dong vat nudi rit phitc tap, nhung trong nhiing diéu kién cin thiét cho
su biéu hién ra cac protein c6 hoat tinh sinh hoc, ngudi ta van st dung t& bao chii déng
vat. Céc loai t& bao chli dong vat bao gom:

— Té& bao than cta khi xanh Chau Phi (African green monkey kidney).

— T& bao than chudt ddng nhd (Baby hamster kidney). '

— T€ bao than phéi ngudsi (Human embryonic kidney).

— Té bao ti cung chudt bach (Chinese hamster ovary).

— T& bao con trung dé nudi Baculovirus biéu hién protein ngudi.

— T€& bao tuyén trung Caenorhabditis elegans.

2.5. TAO, TACH VA CHON LOC DONG ADN TAI TO HOP

Trong phan truée ching ta da biét c6 2 yéu t6 quan trong trong céng nghé ADN tai
t5 hop 1a: kha nang st dung céc enzym dé cit ndi cac phan t& ADN invitro va hé théng
céc t& bao vat chi dé dua ADN tai t8 hgp vao t& bao chi nhim nhéan 1én véi mot s
lugng 16n ban sao trong t& bao chu. Mdi t&€ bao cht khi phan bao tao nén mét dong t&
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bao chita ban sao chia mét gen cén thiét, d6 1a tach dong gen (gene cloning) Mbt thi
nghiém tach dong phu thude vdo muc tiéu chl dao ctia thi nghiém va ngudn nguyen
lidu diing @8 tach chiét axit nucleic cho viée tach dong.

2.5.1. Tao plasmid tai t& hop
a) Tao nguén gen

Bude dau cla vide tao plasmld tai té hgp 1a cAn phai thu dude ngudn gen. Cé 3
phuong phap khac nhau dé thu nhan gen:

— Thu nhan ADN t hé gen (thu vién ADN):

Day la phudng phap thudng dung ngay tit giai doan diu tién phat trién cong nghé
ADN tai t8 hgp. Toan bd cAc phan td ADN clia mét loai sinh vat duge tach thanh cac
doan nhé béng cach lic co hoc, hosic dung enzym gidi han. Cong doan sau 46 1a gén cac
doan nay vao plasmid. Phusng phap nay dugc sit dung dé lap ngin hang ADN cta ca hé
gen. Vi dy, viéc 14p ngan hang hé gen cha ngudi duge tién hanh nhu sau: P4u tién tach
hé gen ngudi thanh cic doan ADN dai 300-400kb rdi gin vio cac vector YAC, hodc
BAC dé tao dong. Tit cac dong 300-400kb lai cit thanh cac doan ADN dai tir 30-40kb
rdi gin vao cic cosmid. Tit doan 30-40kb lai duge cit thanh cic doan ADN dai trung
binh khoang 4kb, sau d6 gin vao cac plasmid.

— Téng hgp gen bing phudng phap hoa hoc:

Muén t8ng hgp hoa hoc doan ADN hay mét gen cAn phai biét trinh tu cac doan
ADN hay gen d6. St dung cac may téng hgp ADN tu ddng (DNA -synthesizer). Phuong
phap tdng hgp gen bing con dudng hoa hoc, vi du diu tién 13 tdng hgp gen mi hoé cho
hoocmon somatostatin ¢6 14 axit amin duge biéu hién trong vi khudn E.coli. Cac noi
E.coli mang gen nay c6 thé sin sinh ra insulin, hoocmon tdng trudng ngudi (hGH). Mot
t& bao E.coli c6 the sin sinh ra khodng 3 triéu phén ti hoocmon sinh trudng ngudi c6
hoat tinh tuong ty nhu hooemon sinh trudng tu nhién. s

— Lap ngén hang ADN b8 trg (cADN);

Day 14 phudng phap tao gen tit mARN (ARN théng tin) nhd enzym phién mi ngudge
(reverse transcriptase). Ddu tién, tit mARN tdng hgp duge cADN mach don. Nho enzym
phién m& ngude nén bat ¢ gen nao ¢6 mARN, ho#ic mdt doan polyribonuclectit téng
hgp bang con dudng hoa hoc déu c6 thé tdng hop duge cADN. Tu cac cADN mach don cé

thé tao thanh cADN mach kép nhd c6 enzym ADN polymerase. Cac cADN mach kép
duge gén vao plasmid dé tao ra plasmid tai t8 hop.

Ngan hémg ADN b8 trg c6 nhidu uu thé vi cAc dong cADN chia doan trinh ty
nucleotit chi gdm cAc doan ma ho4 cfia mét gen. Mit khac, ¢6 thé tao ra nhiing t& bao
vi khufin chuyén ho4 chi ‘tao ra mot loai protein tudng dng véi mét mARN cy thé, tir dé
san phém tao ra dé dlIdC tinh sach va duge sdn ph&m nhu mong muén.

b) Tao plasmid tdi t& hop

Khi ¢6 cac doan ADN hay cADN mong muén. Budc tiép theo 1a gan chiing vao
vector chuyén gen dé tao ra plasmid tai t8 hgp. Cé nhiéu phudng phap gén cac doan
ADN, hodc cADN vao plasmid, hosic cic vector chuyén gen khac. .
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— Phuong phap diung diu dinh:

Theo phuong phap nay, ddu tién cin xi ly ADN chita doan gen mong mudén va
vector chuyén gen (nhu plasmid) bing cac loai enzym gidi han cit tao ddu dinh (vi du,
E.coRI). Tron 14n ADN va vector chuyén gen da bi cét bang ciing mot loai enzym gidi
han nhu da néu trén. Budc tiép theo 1a dung enzym néi ligase dé gén cac doan cin ndi
v6i nhau. Phuong phéap nay duge ing dung rong rai trong viéc tao plasmid tai td hgp.

— Phuong phap dung doan néi (linkers):

Céac doan ADN hay ARN ngén khoang 10-20 nucleotit dudc tdng hdp béng con
duong hoa hoc, goi 1a doan oligonucleotit. Poan oligonucleotit tdng hgp nay cin c6 doan
trinh tu nhan biét tuong ting vdi mot loai enzym giéi han (vi du E.coRI) dung 1am doan
néi (linker). Cac doan néi duge gin vao 2 diu cha doan ADN (gen) la tao thanh doan
ADN c6 2 doan trinh tu tudng dng véi diém cit cha enzym gidi han. Buée tiép theo 1a
xtt 1y cac doan ADN la c6 gdn doan néi va xi 1y vector chuyén gen béng ciing mot loai
enzym gidi han (E.coRI). Trén chung vector va ADN da xi ly bing enzym giéi han
(E.coRI) va gin ching v8i nhau nhd enzym néi ligase (H.2.9.)

==
frets T el
ADN la T Y [
Céc doan ndi Y
EcoRlI
EcoRI
L

Ligase

Hinh 2.9. Sg d6 dling doan néi tao ADN tai t6 hap

— Phuong phap dung enzym terminal transferase:
Dy 1a phuong phéap gén dubi oligo, mot loai nucleotit, vi du CCCCC (dudi dC) vao
ddu 3-OH cta mdt mach ADN (dudi homopolymer), do d6 tao ra dugc mach don thit 2
ctia cADN c6 dudi b6 sung 1a GGGGG. Kha ning tao dudi homopolymer la do enzym
terminal transferase xuc tac. Ta ¢6 thé hinh dung phuong phap nay nhu sau:

-~ TU mot phan td mARN tao ra mach cADN mach don réi tao ra cADN mach kép
nho enzym phién méa ngudge va ADN polymerase.
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+ Xt 1§ cADN mach kép dé tao dong cADN diu béng nhd viéc s dung enzym S1
nuclease. ' : .

+ X Iy cac dong cADN diu bang, bing enzym terminal transferase ciing véi oligo
(dC) dé tao ddu mat 3CCCCC. _

+ X ly plasmid ¢6 doan trinh tu nhan bidt caa enzym giéi han REPstI bing

enzym gid1 han PstI, sau d6 1 véi enzym terminal transferase cling véi oligo (dG) dé
tao dudi 3GGGGG.

+ Trén lan cic déng cADN va plasmid sau khi xit 1y v6i nhau. Cac ddu mit cia hai

loai dudi b3 trg s& bt cip bd sung véi nhau. Do vy, doan ADN la (tit cADN) bit cap
vd1 plasmid. Nhd ¢6. enzym ADN polymerase I va ligase chiing s& nél véi nhau tao ra
plasmid tai t5 hop.

2.5.2. Tach déng ADN tai t§ hop

Sau khi plasmid tai t8 hgp, hogic vector tai t& hgp duge tao thanh, bude tiép theo 1a
bién nap chiing vio t& bao chua mang plasmid chita gen la, vi du bién nap vao E.coli.
Bign nap duge thite hién bing nhiéu céch khae nhau,

— X 1y t& bao chii nhan bing hoa chit: Xu 1y t& bao vi khudn E.coli bing CaCl,
lanh, kém s8¢ nhiét (42°C trong 2 phit) rdi & plasmid tai t8 hgp 1am cho kha ning
dung nap ting 1én hang tram lan. Sau khi plasmid mang doan ADN la bién nap chui
dugc vao t&€ bao’E.coli, chiing vin con nguyén ven, ddng thdi t& bao chl van séng binh
thudng. Trong qua trinh sinh trudng cia E.coli, plasmid t&i t8 hgp duge sao chép tao
thanh dong ADN (gen) la. D& xéc dinh t& bao chii E.coli da ti€p nhan plasmid tai t&
hop hay chua, ngudi ta gdn gen khéng vdi chit khang sinh vao plasmid tai té hagp.
Nhd d6 c6 thé phat hién sy dung nap théng qua tinh bén viing véi khang sinh da
duge danh dau. : ' :

— Phudng phap xung dién: S& dung déng dién cao thé cuc bd theo xung bang may
dién bi€n nap d& bién nap plasmid tai t& hgp véao t&€ bao chi nhan. Lic ddu may bién
nap duge st dung dé bi&n nap vao t& bao ddng vat va sau d6 14 t& bao thuc vat. Hidu
qua bién nap biing xung dién rat cao va doan ADN bién nap ¢6 kich thudce 16n (khoang
25-135kb). Tuy vay ty 1¢ t& bao chit duge bién nap chi s0ng s6t khodng 50-70%.

— Phuong phép vi tiém: Ding mét lugng nhd ADN tai t8 hgp tiém thing vao nhan
t&€ bao chl nhan. Day la phuong phap théng dung dé chuyén gen & t& bao déng vat c6
vi, Néu t&€ bao nhén 12 t& bao phéi thi ching ta nhan duge déng vat chuyén gen. Van
dé nay s& néu & chuong sau.

— Phuong phap ding siing bén ADN: Céc hat kim logi tungsten, hodic vang cye nhd
(du6ng kinh khoang 4 micromet) mang doan ADN, hodc ARN, duge bén nhanh véi téc
dd cao, xuyén qua mang t& bao dé dua ADN, hoic ARN vao nhén t& bao nhan. Thue
hién thao tic nay bing sing bén ADN (con goi 13 sting bén gen — gene gun). Phudng
phép bién nap bing sting bin ADN dude diing nhiéu khi chuyén gen d thuc vat. .

Ngoai ra con mét s8 phuong phap khac dua ADN vio t& bao chil sé duge néu cu thé
8 céc chudng sau. '
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2.5.3. Chon loc déng ADN dic hiéu va biéu hién gen
Sau khi bién nap ADN (gen) vio t& bao chl nhan thi & trong t& bao nhan, ADN

bién nap dude nhin ban, tir d6 chiing tao ra dugc dong ADN (gen). Budc tiép theo

chtng ta cdn kiém tra, chon lgc ding dong gen mong muén va sau d6 tao diéu kién cho
gen biéu hién.
a) Chon loc dong ADN tdi t6 hop ddc hiéu

"Trong nhiéu truong hgp, do st dung cic loai enzym gi6i han khac nhau nén tao ra
6 higng dong ADN rat 16n, hosc mét loai enzym gidi han ¢6 thé cit ra nhiing doan gen
khong mong mudn. Trong khi d6 nha nghién citu lai chi muén tach mdt dong ADN cu
thé dic hidu. Cé 3 hudng chinh dé chon loc dong ADN la lai axit nucleic ding méu

ARN dé dic hiéu, phat hidn bing kifu hinh, hosc phat h1en bing phadn Ung mién
nhidém tuy theo tinh chét cha dong gen.

Vi du, chon loc dong mang doan ADN cua ADN ribosome bing phuong phap lai
axit nucleic duge tidn hanh nhu sau:

— Cac dong ADN tai t8 hop duge phan bé déu trén mat thach cha dia petri chila
mdi trudng nudi ciy. , :

— Déng déu cac dong nay 1én mang loc nitro-cellulose, hojc mang nilon filter. Céc
t& bac s& vd ra va ADN thoat ra ngoai.

— Bién tinh c4c dong ADN bing nhiét d6 cao.

— Nhing mang lgc vao miu dé ARN da danh d&u phéng xa. ‘

— Cac dong chiia rADN tudng ing v6i mAu do ARN s& lai véi nhau va tao thanh
doan mach kép.

~ Loai bd cac phan khéng lai. _

— Dat miéng phim phat quang phéng xa 1én mang lai. Nhiing phén xuat hién trén
anh phéng xa ty ghi bidu hién tuong (ing véi cac ADN bé trg 31 mAu dd ARN, Tu d6
tach duge dong ADN mong mudn.

b) Bi¢u hién clia gen mong muén

Mudn gen di tao dong biéu h'ién ra cAc protein cAn phai c6 vector bidu hién mang
diy dd y&u t& phién ma va dich ma. D81 véi cac dong gen ¢ dong vat ¢ va tao ra san
phdm 14 céc protein c6 hoat tinh sinh hgc, chiang ta can vdi s6 IUQng 1én va cé g1a tri

thudng mai. Sy bidu hién cla cic gen nay tropg t& bao E.coli eAn lwtu y mét s6 nhan
té sau:

— 80 lugng ban sao cta plasmid tai t§ hgp trong t& bao E.coli c¢dn hop 1y.
— Phai ¢6 khdi diém (promotor) phién ma manh.

— Co trinh ty thuén lgi cho ribosome bam khi khdi d4u dich ma.

— ADN t4i t6 hgp c6 su 6n dinh 14u dai trong E.coli.

— Khérng ¢6 su phan giai protein ctia cée.enzym trong t& bao cha.
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Chuong 3

CACKY THUAT CHU YEU
" TRONG PHAN TICH AXIT NUCLEIC

Trong Céng nghé di truyén cin phai phan tich axit nucleic, cu thé 14 céc doan
ADN, gen va ARN. Ngudi ta sl dung cac phudng phap, k§ thuit khac nhau d€ phan
tich axit nucleic gbm céc phufdng phép tach chiét ADN, ARN, cac phuong phip phén
tich tinh da hinh di truyén cta axit nucleic. Sau day la mot s6 ky thuat, phuong phap
cht y&u dé phan tich cac axit nucleic.

3.1. CAC PHUONG PHAP TACH CHIET ADN VA ARN

3.1.1. Phuong phap tach chiét ADN & thuc vat
3.1.1.1, Nguyén tdc

T& bao thuc vit ngoai mang t& bao edn b 16p thanh cellulose vitng chic & bén
ngoai. Do dé viée tach chiét ADN tif t& bao thuc vat gip phai nhling kho6 khién, phte
tap nhit dinh, Cho dén nay, ¢6 nhidu phuong phap tach chiét, tinh sach ADN khac

nhau tit nhiéu d8i tugng thue vat. Tuy nhién, vigc tAch chiét ADN thyc vat c6 nguyén
tic chung d6 1a:

- Nghlen cac md, t&€ bao bing bién phép ed hoc: Nghién mé trpng da khs, nits 16ng
béng c8i, chay st dé pha vd thanh cellulose, gidi phéng cac thanh phan bén trong t& bao.
~ 81t dyung dém c6 chét tdy (CTAB) dé pha vd mang bao, gidi phéng ADN,

- 8ua dung céc hoé chit (phd bién 1a EDTA) dé bao vé ADN khdi su phin huy béi
cac enzym nuclease néi bao.

— Si dung cac hoa ch&t nhu chloroform, isoamyl alcohol, phenol... @& loai protein
va cée tap chat ra khdéi ADN.

— Thu héi ADN bing cach két tia ADN trong con, hoac 1sopr0pan01 sau 46 ly tam
thu lay két tha ADN.

~ Hoa tan ADN bing nudc c4t, hodc dung dich dém.
3.1.1.2. Cédc budc tién hanh

Tuy theo d6i tugng va myc dich khéc nhau khi tach ADN ¢6 thé tién hanh cac bude

khae nhau. Sau diy 12 mét so bude ti€n hanh tach chiét ADN tdng s8 tit 14 va tach
chiét ADN ti hat.

a) Tdch chiét ADN tit ld theo phwdng phdp CTAB
—~ Thanh phan dém chiét:
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CTAB 2% (W/V).

Mercaptoethanol 0,2% (V/V).

EDTA 0,5M, pH=8,

TrisHCl 1M, pH=7,5.

NaCl 5M.

— Céc bude tién hanh: | _ |

Bude 1: U s&n 5ml dém chiét 8 60°C trong binh 6n nhiét (30 phit).

Bude 2: Nghién 0,7-1g md 14 thuc vat trong nitd 16ng bang cdi chay st cho dén khi
thanh bét min. '

Budce 3: Hoa tan méu dang nghién trong dém chiét, tiép tuc nghién thém mat chit
dé miu nghién tao thanh dang déng nhAt.
Butde 4: U miu & 65°C trong 30 phiit, 1d¢ déu 3-5 lan trong qua trinh 4.

Bude 5: Thém mot thé tich dung dich bao gbm chloroform va isoamyl alcohol 6 ty
16 24:1. Lic déu.

Bude 6: Ly tAm 13000 vong/phiit trong 5 phiit.

Budc 7: Chuyén phin dic'h phia trén sang dng sach, sau d6 cho thém thé tich dung
dich chloroform: isoamyl alcohol 24:1. Lic déu. -

Bude 8: Ly tAm 13000 vong/phiit trong 5 phat.

Bude 9: Chuyén phén dich phia trén sang dng sach. Thém vao d6 1 thé tich cén
tuyét doi (EtOH 100%) c6 b8 sung thé tich CH,COONa (NaOAc) 3M (pH=5,2), hosc
bing isopropanol tucng dng vai 2/3 thé tich miu. D& miu & -20°C trong 20 phiit.

Bude 10: Ly tdm 13000 vong/phiit trong 10 phiit d 4°C. Thu két tha.

Bude 11: Rita két tia biing EtOH 80%. Ly tam 13000 vong/phuit trong 5 phiit & 4°C.

Bude 12: DE k&t tha khé trong didu kién nhist d6 phong. ﬁoé tan két tha trong
dung dich 200ul nude, hodc dung dich TE 0,1X (dung dich Tris-HCl: EDTA= 10:1). Gid
3 nhiét @6 -20°C dé dung dén.

— C6 thé diing cac enzym ARNase dé loai bd cac ARN, s& duge ADN tinh khiét,

b) Tach chiét ADN tit hat

— Thanh phan dém chidt:

NaCl 350mM,

Tris 500mM, pH=7,5.

SDS 0,5%.

Dung dich Kalium acetate (KOAc).

- Céc budc tién hanh:

Bude 1: Nghién hat cho min, cho vao dng ly tam 1,5ml.

Bude 2: Thém 250ul dém chiét. Lie déu bing vortex. D& yén 15 phiit & nhiét do phong.

Bude 3: Ly tam 13000 véng/phit trong 5 phit. Hit chuyén dich néi § pha trén
sang dng moi. '
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Bude 4: BS sung 10X thé tich Kalium acetate. U trong da 1énh 20 phut.

Buge 5: Ly tam 9000 vong/phiit trong 10 phut. Hat chuyén dich néi ¢ phia trén
sang 6ng mdi.

Budc 6: Két tha ADN bing isopropanol véi thé tich 1:1. D& yén trong da lanh 2 phut.
Buge 7: Ly tdm 13000 vong/phit trong 10 phit. Hit bd dich néi phia trén réi lam
kho két tna.

Bude 8: Hoa tan két tha bang 75ul trong dém TE (Tris-HCl: EDTA= 10:1). Bao
quan & 4°C d€ dung dan.

- C6 thé dung céc enzym ARNase loai bd cAc ARN dé duge ADN tinh khiét.

3.1.2. Tach chlet ADN & dong vat
3.1.2.1. Nguyen tdc

Cé thé tach chiét ADN tit cac nguyén liéu khac nhau nhu mau, mude bot, md ¢,
16ng, tée (cén nguyén chin tée, chan 16ng) va cac loai md khac. Cé nhiéu phudng phap
tach chiét khac nhau. Tuy vay tach chiét ADN c6 chung mét nguyén tic dé la:

— Tach t€ bao ¢6 nhan ra khdi vat mang.

~ Pha vd t& bao, mang va phén huy protein 48 gidi phéng ADN.

'S 1y bang nhiét d&€ pha huy hoan toan protein, gidi phéng ADN ra khdi nhan.

— Tach ADN ra khéi dém tach va bdo quan ADN & 4-20°C.
3.1.2.2. Cdc budc tién hanh

Tuy theo cac nguyén liéu khac nhau ma c6é thé ap dung mét s6 budc tién hanh
khée nhau.

a) Tdch chiét ADN tiz mé dong vt -

Bude 1: Cit mé thanh titng miéng nhé. Nghlen md trong nito- long dé thanh bét
min. Cho miu vao &ng nghiém chd nits bay hét.

Buée 2: Cho khoang 100mg mau vio trong éng éppendorf loai 1,5ml.

Buge 3: Thém 500pl dém STE (0,1M Sodium chlorid; 0,05M Tris-HCI; pH 7,5;

0,001M EDTA). Hoa tron nhe nhang. BS sung 12;11 protease K (ndéng do 10mg!m1) va
37ul SDS 10%.

Bude 4: Trom déu hdn hop, b & 55°C trong 2 gid, thinh thoang lic nhe

Bude 5: Thém mét IUUng dung dich PCI (phenol:chloroform:isoamyl aleohol cé ty 1&
25:24:1) bang thé tich miu, trén nhe, dé & nhiét d% phong 5 phiit.

Bude 6: Ly tAm 9000 vonglphut trong 5 phut.

Buge 7: Chuyén phan dich néi- phia trén sang ong eppendorf sach. Lap lai cac bude

5-7 mét 14n nia.

Bude 8: Thém mét lugng dung dich CI (chloroform:isoamyl alcohol*24 1) bang thé
tich mau, trén nhe, d€ & nhiét dé phong trong 5 phit.

Bude 9: Ly tdm 9000 vdng/ phiit trong 5 phit.
Buge 10: Chuyén phén dich ndi phia trén sang ng eppendorf sach.
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Budc 11: Thém mdt lugng Sodium acetate 3M (NaOAc) bdng 1/10 lugng mau va
mét lugng cdn ethylic (EtOH) 95% bang 2,5 1an lugng méiu. -

Bude 12: Dé két tha ADN & -20°C it nhat trong 2 gi3, hodc qua dém.

Bude 13: Ly tam 9000 véng/phit trong 10 phut. Rita sach tha bing cdn EtOH 70%.
Hit sach EtOH.

Bude 14: Hoa tan két tia ADN bang 500u] dung dich TE 1X (dung dich TE 1X gbm
c6: 0,01M Tris-HC]; 0,01M EDTA, pH=7,5) de bdo quan & 4°C.

— C6 thé sti dung enzym ARNase dé loai bd ARN trudc khi bé proteinase K.
'b) Tdch chiét ADN tir mdu bdng chelex

Bude 1. Lay 100u]l mau tuci, hodc mot miéng gidy th&m, hodc vai da thdm mau,
kich thude 0,5 x 0,5cm cho vao 6ng eppendorf.

Bude 2: Thém 1ml dém chigt PBS (137mM NaCl; 2,7mM KCl; 10mM Na,HPO,;
2mM KH,PQ,), lac déu, sau d6 dé yén & nhiét d6 phong 30 phut.

Bude 3: Ly tam 14.000 vong/phiit trong 5 phiit. Thu két tha. (Lap lai buge 2-3
khoang 3 14n).

Budc 4: Thém 150u] Chelex 10%. Lac déu bang vortex.

Bude 5: Dun s61 & 100°C trong 10 phut. Ly tdm 10.000 vong/phit. Thu phan ADN
hoa tan d dich phia trén. Loai bdkét tha.

Bude 6: Tach ADN khoi Chelex, bao quan & nhiét do 4°C dén 20°C
c) Tdch chiét ADN tit mdu bang mudi

Budc 1: LAy khoang 0,1ml mau tinh mach cho vao ong eppendorf c6 chuaa 25ul
EDTA 0,4M; lic déu. :

Bude 2: Thém vao eppendorf 1,2ml dém pha hong cau (I1mM NH JHCO,;, 116mM
NH,Cl). ’

Bude 3: Ly tim 500 vong/phit. Thu két tia, loai bd phén dich ndi phia trén.

Budc 4: Thém vao 6ng 200u] dém pha bach céu (100mM Tris- HC] pH 7,6; 40mM
EDTA; 50mM NaCl; 0,2% SDS: 0,05% Sodiur azide). Lic déu.

Bude 5: Thém 20ul protein K (10mg/ml). U 3§ 50°C trong 2 gio.
Bude 6: Thém 80l NaCl bao hoa 6M. Léc manh bang vortex.

Bude 7: Ly tam 5000 vong/phit trong 10 phit, thu phin dich ndi phia trén cho vao
éng eppendorf.

Bude 8: Két tiia ADN bang cdn EtOH tuyét déi.
Bude 9: Hoa tan két tlia bing dung dich TE 1X. Bdo quan & nhiét d¢ 4°C dén -20°C.
d) Tdch chiét ADN tit mdu bang phenol [ chloroform |

Buée 1: B8 sung 50u] Saponin 10% vao 1ml mau dé pha hdng cdu. D yén & nhiét
dd 37°C trong 4 gid. "

Bude 2! Ly tAm 13.000 vong/phit trong 10 phut Loai bo phén dich phia trén, thu
13y két tua.
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Buode 3: Hoa tan két ta bang 1ml nude khi ion. Lic manh bing vortex. Ly tam
13.000 vong/phit trong 10 phit. Thu 18y két tia.

Budc 4: Hoa tan két tda trd lai bang 1ml nudc va SDS (Sodium dodecyl sulphate)
10% t&i khi ndng do SDS trong hén hgp dat 50ul/ml.

Budc 5: U hdn hgp trén & 37°C trong 1 giv.

Bude 6: Thém lugng dung dich PCI (phenol: chloroform: isoamyl alcohol= 25:24:1).
Lic manh bang vortex. Ly tdm 13.000 véng/phit trong 15 phit. Thu dich phia trén.
Loai bd két tia. Cé thé lap lai budc 6 tit 2 dén 3 14n.

Bude 7: Thém véao mét lugng dung dich CI (chloroform : isoamyl aleohol=24:1)
bang thé tich ban ddu. Lic manh bing vortex. '

Buge 8: Ly tam 13.000 vong/phit trong 10 phiit. Thu phin dich néi phia trén, loai
bo két tia.

Bude 9: Thém hdn hgp Sodium acetate 3M véi cdn EtOH 99% (ty 1& 1:1) theo ty 1&
10 hén hgp : 3 dich mau. D& yén & 20°C trong 4 gio, hofic qua dém.

Bude 10: Ly tdm 13.000 vong/phit trong 20 phit. Thu 14y két tha, loai bé phin
dich ndi phia trén.

Bude 11: Thém 200p] EtOH 70% lanh dé ria két tda.
Buge 12: Ly tam 13.000 vong/phut trong 30 phit. Thu két tia, loai bé EtOH phia trén.

Buwde 13: Hoa tan két tua trong nudc khit ion, hodc dung dlch TE véi ndng dd
50ng/ul. Bdo quan miuw.ADN § 4°C dén -20°C.

3.1.3. Tach chidt ADN tir cac vi khuin

V& nguyén tic chung, viée tach chiét_ ADN tir cac mau vi khuén ciing tudng tu nhu
tach chi€t ADN tir thyc vat va dong vat. Didu khac ¢g ban 12 phai tién hanh nudi vi
khudn dé thu sinh khai t& bao. Thong thuong trong 1 lit dich’nudi cdy ta thu duge
khoang 100ml két tda t& bao vi khuén. Si dung cac chét, hoac phudng phap pha mang
t& bdo, vi dg nhu nghién k&t tha vi khuén vdi SDS, ho#c véi EDTA. Ciing ¢6 thé G két
tta vi khudn vdi enzym lizozym & nhiét 4 thich hop.

Sau khi pha vd mang t& bao thi tién hanh loai bd protein bing chloroform, isoamyl
alcohol, phenol. Tiép theo, két tha ADN bing EtOH, hoéc isopropanol nhu cac phuong
phép tach chiét ADN g dong vat, thye vat di duge néu § trén.

3.1.4. Tach chiét ARN

Téch chiét ARN téng s tix d6ng vat, thyc vat va vi khuin cung theo cac bude thyc
hién cd ban nhu tach chiét ADN. Tuy nhién cling ein c6 mét s& bude khac nhu phéan

huy ADN, két tha ARN va loai bd enzym ARNase, tuy theo diac diém ciu tao khac
nhau cua mau vat.

Dich chiét sau khi 1am sach protein (béng phenol, chloroform, isoamyl alcohol)
duge G v6i enzym ADNase dé phan huy ADN. Budc ti€p theo 1a gay két tha ARN bing
cdn ethylic, hoac isopropancl dé tach ARN téng s6. Trudng hgp mudn tach riéng mARN
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can st dung séc ky ai lyc trén cot oligo T-cellulose. Dya vao cdu triic phan ti cia
mARN c¢6 dudi poly A, ngudi ta di tao ra bs KIT (b8 miu thi) chuyén dung bao gdm
phén chia cac vién bi nhiém ti c6 mang oligo T trén b& mit bi. Sau khi téch chidt céc
loai ARN (rARN, tARN, mARN) cho hén hgp ARN nay chay qua phéu ¢6 chia oligo T-
cellulose, cac mARN duge giit lai con cic loai ARN khéc sé& ra khoi phéu. Bude tiép theo

la dang dém Tris-EDTA cho chay qua phéu. Cac mARN dugc gidi phéng nhd Lién két
A-T bi pha huy.

3.1.5. Dinh lugng va xac dinh dd tinh sach cda axit nucleic

Dé xac dinh mic dd tinh sach va ham lugng hén hgp ADN, ARN thu dude sau khi
tach chiét, nguoi ta ding phuong phap do quang phé va phuong phap dién di.
3.1.5.1. Phuong phdp do quang phé .

Phuong phép do quang ph8 dya trén kha nang hap thu 4nh sang khac nhau cla
céc bazd nitd cha phén tid ADN mach kép vA mach don. Gia trj mit dé quang d budc

séng 260nm (Optical Density = ODagq,,) cho phép xéac dinh néng d6 ADN trong dung
dich. M6t don vi OD & bude séng 260nm ky hidu 1a A,

Aggonm = 1 = 50pg/ml ADN mach kép.
Aggonm = 1 = 33pg/ml ADN mach don.
Asgoam = 1 = 40pg/ml ARN.

- Khi tinh nong d6 ADN, cin luu y dén hé s8 pha lodng cua dich chiét. Céng thiic
tinh chung néng @6 ADN la:

Capn = Azeonm X 50 X d6 pha lodng

GOnm*

Vi du, dich chiét ADN mach kép khi pha lodng gip 2 ¢6 gia tri Asgne = 0,6 thi dung
dich ¢6 néng d6 la:

Capn = 0,6 X 50 x 2 = 60ug/ml ’

Khi tach chi€t ADN c6 thé con 14n tap véi protein. Dé danh gia do tinh sach clia
dung dich ADN ngudi ta cén do dung dich & blIUC séng 280nm 1a phd hap thu cue dai
cua protein.

N&u ty 1& Asgonm/Assonm = 1,8 — 2 thi ¢6 thé xem dich chiét ADN di 14 tinh sach.
N&u ty 18 Ageonm/Assonm 2 2 thi dung dich chidt ARN duge coi 1a tinh sach.

3.1.5.2. Phuong phdp dién di

Dé danh gia mitc d6 tinh sach, nguyén ven cta phan ti ADN sau khi tach chiét,
ngudi ta con dung phudng phap dién di ADN. ADN Ja dai phan ti mang dién tich 4m
nén trong dién truong ching s& chay vé cuc duong. Néu phd dién di cia dung dich
ADN da tach chiét sau khi hién hinh cho mét dai bang réng, hosc cho nhiéu vach thi
chiing to ADN d4 bi giy doan nhiéu, hoac 1&n ADN véi ARN. Pho dién di 1a bang gon,
rd, chiing t& ADN khéng bi dit giy va khéng lan tap.

D& dién di, ngudi ta ding gel agarose, hodc gel polyacrylamid. D€ hién hinh céc
bang ADN trén ban gel dién di c6 thé dung Ethidium bromid. Thuéc thi nay tao lién
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két nhudm véi cac bazo nito. Khi chiéu tia td ngoai (tia UV) vao ban gel lidn két
nhudm sé phét quang mau da cam & bude séng = 300nm. Ciing ¢6 thé nhan bidt bang
dién di bing phuong phap nhugm bac. Ban gel sau khi dién di dude ¢ dinh bing axit
acetic 10%, sau d6 ria sach axit acetic. Bude tidp theo 1a nhudm bing dung dich

AgNQ, va hién hinh cac bang ADN bing formaldehyt & pH kiém, hodc bang dung dlch
NaQCOS

3.2. MOT SO PHUONG PHAP PHAN TiCH ADN
ADN cua sinh vat mang tinh da hinh. Pa hinh ADN la su sai khic trong genome
cha cdc ca thé cing mdt loai, giita céc loai khac nhau, hodc xem xét J cip d6 trén loai.

C6 nhiéu phudng phap khac nhau dé phén tich su da hinh caa ADN nhu: RAPD-PCR,
AFLP, RFLP, SSR, STS lai axit nucleic, gidi trinh tu ADN...

— C6 thé phan biét su da hinh thanh hai loai chinh la: _

Logi 1: La sut khac nhau v& s& lugng, trinh ty sip x&p ciia céc nucleotit trong phan
tit ADN & céc ca thé.

Loai 2: La sy khac bidt vé s& lugng céc vé tinh (microsatellite)- dé 13 cac doan 2-5
nucleotit duge 1ap lai khac nhau & titng ca thé, ting gidng vat nudi, ciy trong...

Chinh sy da hinh cGa ADN gidp ching ta thu duge cac doan ADN c6 d8 dai khac

nhau khi tién hanh nhén ban doan ADN bing ky thuat chudi triing hgp (PCR), hodc

dling cac enzym gidi han cat phan td ADN thanh nhiéu doan réi dem nhén bén bing
ky thuat PCR. Cac bang ADN khac nhau c6 thé quan sat bémg mét sau khi nhudm,
hogce diing dé phan tich trinh tu cac nucleotit, Cac phan mém toan hoc glup chung ta
xu 1y va danh gia diing ddn su khéc nhau clia cac sinh vat. _

— Céac phuong phap phan tich ADN ¢6 thé chia thanh cde nhém khac nhau nhu:

+ K§ thuat PCR va nhém phudng phdp phu thuée PCR. ’

+ Lai phén tit (lai axit nucleic).

+ Giai trinh tu ADN.

Dudi day 14 mdt s§ phuong phap phan tich ADN thudng dang.
3.2.1. Ky thuat PCR - nén tang cta phan tich da hinh ADN
3.2.1.1, Khdi niém chung

Ky thuat PCR (phan @ng chudi trung hgp — Polymerase Chain Reaction) 1a ky
thuit t8ng hgp nhin tao cic doan ADN véi tdc d6 nhanh, chinh xac cao derc thye hién
trong may chu trinh nhiét (may PCR).

K¢ thuat PCR duge Karry Mullis phat minh ndm 1985 va duge ti€p thu hoan thién
théng qua viée phat hién va san xudt duge enzym ADN polymerase chiu nhiét tir vi
khuén Thermophilus aquaticus va mot s8 vi khudn khac. May PCR ngdy cang hoan
thién cho phép thay ddi nhanh chéng, chinh xac nhiét dé cho ting giai doan phén Ung

nhén ban ADN. Cho dén nay, ky thuat PCR dude coi 1a phuong phép nén quan trong
cua Cong nghé di truyén.
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3.2.1.2. Nguyén ly

Ky thuat téng hop ADN ngoai o thé ciing tusn thi nhiing nguyén tic cd ban clia
sao chép ADN trong co thé nhu: Doan ADN cdn nhin md xodn thanh 2 mach ddn, cin
cé céc cip mdbi (mdi xudi, mdi nguge), cdn nguyén lidu va diéu kién mdi trudng thich
hgp va enzym ADN polymerase. Tuy nhién k¥ thuit PCR ¢6 khac 13 diing nhidt dd cao
(94°C) thio xodn thay cho helicase k&t hgp véi enzym ADN polymerase chiu nhiét va
hé thong diéu nhiét thich hgp cho titng giai doan phan dng t6ng hdp cling véi céc doan
méi duge thiét ké chi dong. Nhd k¥ thuat PCR ma véi mdt lugng nhd ADN ban ddu
ching ta c6 thé thu duge du lugng ADN cén thiét dé tién hanh céc thi nghiém vé ADN.
3.2.1.3. Cdc thanh phan tham gia phdn ing

Muéh tién hanh phan ting PCR, cén cé cac thanh phin sau:

~ ADN khudn (DNA template): Cé thé 13 ADN kép, don, hoic ARN dude tach chit
tit cée d6i tugng nghién cttu. ADN khuén phai ¢6 d§ nguyén ven cao tranh 1an tap (hé
88 Aggonm Asgonm = 1,8 - 2) va cd lugng ban d4u ti 1 dén hang chuc ng.

— Mbi (primer): Lua chon cap mdi rat quan trong cho mdt phan ng PCR. Doan
moi 1a céc oligonucleotit ¢6 d§ dai 6-30 nucleotit, ¢6 trinh tu bit cap bd sung véi trinh
tu 2 ddu mach khudn. Trinh ty mdi xudi vd mdi ngugc bio ddm khéng ty bd sung cho
nhau, khéng ¢6 cdu tric kep téc, giau G va C (chiém trén 60%). Mdi phai bao ddm da

. dal dé bat cap chinh x4c. Nhiét do gén mm (T,.) khong khac nhau quéa 16n. Nhiét 46

gin mbi duge tinh theo céng thic:

+ D81 véi mbi < 20 nucleotit thi nhiét 6 gfm méi tinh nhu sau:”

T.=[R2A+T)+ 4G+ O)°C _

Vi du, doan mdéi CAGCAAATATCTGTCCTTAC thl nhiét do gan méi

=2A+T+AHG+ONC=[2x12+4x 8] =56C

+ Dcn v6i mdi > 20 nucleotit thi nhiét dd gin méi duqc tinh theo cdng thic:

T, = 22+ 1,46[ 2(G + C) + (A + TJ°C. _ |

Néng 46 mdi thudng khoang 100-500nM.

Thdi gian gin mdi khodng 30-60 giay.

— ADN polymerase: La enzym xvic tac cho qua trinh 14p rap cac nucleotit A, T, G,
C vao mach ADN méi dang tong hgp. Ngay nay ngudi ta dung nhifu loai ADN
polymerase: Tag ADN polymerase, P, ADN polymerase, T, ADN polymerase, Ty, ADN
polymerase... nhung phd bién la Tag ADN polymerase. Tag ADN polymerase dudc
tach chiét tit chliing vi khudn sudi nudc néng Thermophilus aguaticus, khong bi mat
hoat tinh d nhiét d6 bién tinh ADN (92°- 94°C). Tag ADN polymerase ¢é hoat tinh & dai
nhiét dd cao, 1am cho phan ing PCR xay ra nhanh, chinh x4c va dac hiéu.

— Céc deoxyribonucleotit triphosphat (ANTP) gém 4 loai dATP, dTTP, dGTP, dCTP
& nguyén liéu tham gia tao nén mach ADN méi. Néng d6 t6i vu cha ANTP thudng
dung la 100-200pM. Tuy nhién, ¢ néng 46 dANTP thip (10-100uM) thi Taqg ADN
polymerase hoat dong chinh xac hon,

-~ Dung dich dém (buffer) Thanh phan dung dich dém ctia phan @ng PCR thudng
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phu thuge vao loai enzym ADN polymerase si dung trong PCR. Vi du, thanh phén
dung dich dém 10X cho phan ting PCR khi sit dung Tag ADN polymerase bao gom:
Tris-HC] 100 uM véi pH = 8 8 25°C.
KCl 500uM.
Gelatin 0,01%.
MgCl, 2mM.

Ndng d6 MgCl, ¢6 thé giao déng ti 0,5 dén 5mM. Chinh ion Mg?* ¢6 tdc dung gin
lién k&t ANTP véi ADN polymerase tiang kha nang bam néi cia méi.

3.2.1.4. Cac chu ky cia phdn ing PCR

a) Phdn ing PCR gém nhiéu chu ky lap lai, mdi chu ky gém 3 bude chmh

Bude 1: Bién tinh (denaturing) .

Xd 1y nhiét d¢ dé tach ADN mach kép thanh mach don dang lam khuén dé téng
hgp mach méi. Nhiét d6 thudng la 94-95°C, trong thdi gian 2-5 phat.

Bude 2: GAn mbi (Annealing)

Ha nhigt dé xudng 30-65°C trong khodng 20 gidy dén 2 phit. Cac doan méi s& bt
cap v8i mach khudn theo nguyén tic b8 sung. Pay 1a giai doan quan trong. Nhiét d5 gén
moi phai bio dAm ding dé kha nang gén t6t nhat, tranh hién tugng gén khong dic hidu.

Buée 3: Kéo dai (t8ng hop - extending)

Cac ANTP dugce 1ip rap dé tao thanh mach don ADN mdi b8 sung véi mach ADN
khuén bt ddu tit mdi. Nhist d6 bude nay 14 68-72°C. Thdi gian kéo dai tuy thude vao
chiéu dai cha doan cAn nhén 1én, thdi gian khodng 20 giay d6i v4i doan ADN khub6n

nhé hon 500 nucleotit, 40 gidy déi vdi doan ADN khudn nhd hon 1200 nucleotit.
Thudng thi thai gian kéo dai 2-5 phiit.

M&i chu ky gém' 3 bude nhut trén, 1ap lai tir 25 14n dén 50 14n fuy thude myc dich yéu
cau nghién citu. Tuy nhién cin luu y ring, néu kéo dai thai gian qua 30 chu ky thi kha

ning sai s6t s& téing theo. 88 lugng bén sao sau n chu ky sé 1a a x 2° (trong d6 a 14 s&

doan khudn). Ciing cin luu ¥ ring, sau chu ky thi nhét, nhiét d6 ting 1&n 94-95°C thi &
chu ky thit hai chi cin 20 gidy thay vi 2-5 phit nhu trong chu ky thit nhit (H.3.1).

GAn ddy ngudi ta da cai tién k¥ thuat PCR thanh PCR dinh lugng (Realtime PCR,
RT-PCR) cho phép hién thi va theo d&i tryc tip qua trinh nhén ban ADN dién ra theo
ting chu ky nhiét bang viéc sl dung ky thuat phat huynh -quang. Dya vao cudng do
phat huynh quang ma c6 thé dinh lugng cac doan ADN hinh thanh.

b) Thong thudng sau khi thyc hién phdn tng PCR, cin tién hanh dién di trén gel
agarose dé xéc dinh chat lugng caa ADN. Cac bude tiédn hanh nhu sau:

— Chuén bi gel dé dién di: L&y 0,8 gam bdt agarose hoa tan trong 100ml dém TAE
1 14n (Tris-Bazd 48,8g/]; axit acetic 10,2ml1: EDTA 0,5M 20mU1 6 pH= 8 0) Bun sbi
dén 50°C thi d6 dung dich vao khudn gel 44 cai ring luge dé tao thanh giéng nho. Do
day clta ban gel tuy thudc vao muc dich st dung. D& gel déng va én dinh trong 30-40
phit @ nhiét dé phong. Rit luge ra khoi khuén. Dit khay gel vao bé dién di sau d6 db
TAE 1 14n téi khi ngap mit gel khodng 2mm.
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Hinh 3.1. Sd d6 qua trinh nhan ban doan ADN bing PCR

— Tra miu: Mau dudge trén theo ty 1& 2ul ADN + 1ul démr tra mau 10X + 7ul nude
cit dé duge téng thé tich 10ul. Thém vai giot Bromophenol Blue lam chi thi mau dé
quan sat su chuyén dong ctia miu trong qua trinh chay dién di.

— Chay dién di: Dat khay gel vao may dién di. Chay dién di vdi dién th& 60-80V
(10V/em). Quan sét khi vach mau dén cuéi ban gel thi ditng lai.

— Nhugm gel: Gel sau khi chay di¢n di duge nhudém bing Ethidium Bromid
(5ug/ml) trong 15 phit. Lic nhe. Rita gel bing nuéc cat, sau dé soi gel dé xem bang
ADN duéi anh sang dén ti ngoai. Néu bing gon rd thi san pham PCR t6t.
3.2.1.5. Ung dung ciia ky thudt PCR

Ky thuat PCR dude tng dung rong rai trong nhiéu linh vue khac nhau, tit nghién
ctiu khoa hoc dén san xudt va doi séng xa hoi. Nhiing tng dung chinh ctia ky thuat
PCR la: :

— Téch nhanh chéng, chinh xéac ting gen, hoic tiing doan ADN riéng biét.

— La ky thuat nén cho céc nghién cttu di truyén phén ti nhu xac dinh trinh tu gen,
da hinh ADN, xéc dinh marker phén t{ cho chon giéng, phat hién dat bién gen...

— Xac dinh gidi tinh dong vat d giai doan phéi, thai.
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— Chén doan nhanh, nhay cac bénh di truyén, bénh nhiém trung (virus, vi khuén,
nam...).

— Khéi phuc gen cia céc sinh vat ¢ cach day hang triéu nam.

— X4c dinh nguén gde hai ¢6t, quan hé ho hang, xic dinh ca thé diing trong viée xac
dinh huy#&t théng cing nhu trong khoa hoc hinh su.

3.2.2. Cac phuong phap phan tich ADN phu thuéc PCR -

3.2.2.1. Ky thudt da hinh cdc dogn ADN khuéech dai ngc‘:ﬁ nhién (RAPD-PCR:
Randomly Amplified Polymorphic DNA)

a) Nguyén ly

Ky thuat RAPD (cén goi la RAPD-PCR) tién hanh dya trén nguyén 1y cia ky
thuat PCR. Trong k§ thuat RAPD khdng cin dung cip mdi dic hiéu dé nhan doan
ADN nh&t dinh ma dung cic mébi don nghu nhién d€ nhan cac doan ADN mét cach
ngiu nhién. Méi ngéu nhién d€ nhan cac doan ADN mét cach ngiu nhién khéng cin
biét trude trinh tu nucleotit. Méi nghu nhién 12 doan Oligonucleotit dai khodng 6-12
nucleotit, Do tinh ngiu nhién nén cic doan mdi nay vita 13 méi xudi, vira 1a méi
nguge. Cac doan nay s& bit cap véi trinh tu bd sung trong hé gen ctia sinh vat tir 46
nhan ban. Méi cang ngin thi kha nang bit eap cing cao va phan tng PCR d& thue
hién. Méi cang dai thi khé bét edp nhung k&t qua nhan doan ADN cing chinh xéc.
Hién nay c¢6 nhifu hang ban nhiéu loai m&i nglu nhién véi tén goi khac nhau va cb
doan trinh tu khéac nhau.

Theo 1y thuy€t, mét mdi nghu nhién gdm 10 nucleotit thi xdc sudt bt gap mat
trinh tif b6 sung v4i né trong mach ADN (duge c&u tao bdi 4 loai nucleotit A, T, G, C) s&
la 1/4" = 1/1.048.576. Mot hé genome don bdi cha lia c¢6 kich- thuée khoang
550.000.000bp, vay kha ning bit cip mdi ngiu nhién (A0 nucleotit) e thé la
550.000.000/1.048.576 = 524 vi tri. Vi mdi ¢6 thé gén véi ADN genome & 2 vi tri khac
nhau cd 6 trén cac sgi 481 dién clia ADN khuén, do vay sé& chi ¢6 262 doan ADN khac
nhau duge nhén lén. Khi phén tich ph§ bing RAPD, néu 2 miu c¢6 phé bang giéng
nhau nhiéu thi chiing c¢6 quan hé di truyén gin gii va nguge lai.

b) Cdc bude tién hanh kY thudt RAPD-PCR

Céc buéc tién hanh ky thuat RAPD-PCR gbm céc bude ¢d ban nhu phan tng PCR
bao gdm cac butde chinh sau;

— Tach chiét, tinh sach, danh gia d¢ tinh sach ADN hé gen. Tuy theo dd1 tugng
nghién cltu ma c6 cac ¢dng doan tach chi€t khae nhau nhu da trinh bay 3 phan céc phuong
phép tach chi€t ADN d3 néu trén. Trude hét phai nghién, pha miu. Ding dém tach
lam cho ADN giai phéng ra ngoai. Loai bd protein bing hén hgp phenol : chloroform :
isoamyl alcohol (ty 1& 25:24:1). Ly tAm thu dich ndi, K&t tha ADN bing isopropanol,

hodc ethanol 100°. Rita sach két tlia vA hoa tan ADN bing dém, hodc nudc cit. Kiém -

- tra d9 tinh sach bang dién di, ho#c bing do quang phd tia tit ngoai.
— Thyc hién phan ing PCR véi méi nghu nhién. C6 thé sit dung céc loai mdi nglu
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nhién khac nhau dé nghién citu mdt loai miu, hodic ding 1 loai mdi nhung véi cac loai
méu khac nhau dé so sanh.

~ DPién di sdn phdm PCR: _

S_én phdm PCR dudc ti€n hanh dién di trén gel agarose, ho#c gel polyacrylamid,
sau dé duge nhudm bang ethidium bromid. Soi gel dudi 4nh sang td ngoai, phat hién
bing ADN. Chup anh biang ADN.

— Phan tich va danh gia két qua: :

Dua vao k&t qua bang ADN trén gel dé xac dinh tinh da dang di truyén bing che
phdn mém théng dung (nhu NTSYS-PC, UPGMA Cluster, Gelcompar...) dé 1ap sg d8
hinh cay biéu hién méi quan hé tudng ddng di truyén gida cidc miu nghién citu.

Hé s8 tuong déng di truyén duge tinh theo céng thie cha Nei M. va Li.W.H. (1979).

Theo Nei M va Li.W.H. (hé s6 Nei)

S = 2Ny
N, + N,
Trong dé: S 1a hé s8 tudng ddng di truyén.
N,gla s8 baing ADN cé cad 6 miu A va B.
N, 12 s6 bang ADN cé ¢ mau A.
N 1a s6 bang ADN ¢6 ¢ miu B.

¢) Ung dung ky thugt RAPD-PCR

Ky thuat RAPD-PCR ¢6 nhitng wu diém nhu thyc hién nhanh, d& lam, it t6nh kém
nén duqé ing dung réng rai trong viéc phat hién tinh da dang cla sinh vat. Nhiing
thay d6i trong gen, 4ot bién nhidm sic thé... déu lam thay d6i kich thudc cia doan
nhan ban. Ky thuat nay phu hgp vdi phan tich da dang di truyén, 1ap ban dé gen.

. M&t trong nhiing ing dung quan trong nhit caa ky th‘uat RAPD-PCR la xae dinh
ngudn goc di truyén, méi quan hé ho hang clia dong vat, thdc vat va vi sinh vt nén kg
thuit RAPD-PCR con duge goi 13 phuong phap phéan loai hoc phan ti. Tuy nhién, ky
thuat nay con ¢6 mot s& han ché nhu: s§ bang thu duge khi st dung cée mbi nglu
nhién con rat 16n va khong chic chén khi ¢6 bang ADN gifng nhau thé hién ciing kich
thuée trén ban gel ¢é thitc sit 12 § ciing.mét vi tri trén hé genom hay khéng.

3.2.2.2. Ky thudt da hinh chiéu dai cic dogn ADN nhdrn ban chon Ipc' (AFLP-
Amplified Fragment Length Polymorphism)

a) Nguyén ly

Ky thuat AFLP dua trén nguyén tic 13 st dung k¥ thuat PCR d€ nhan ban cac
doan ADN 44 bi cit bdi enzym gidi han. Khau then chét cia kj thuat nay la viée
thist k& cac mdi dic trung. D& thiét k& duge cac mébi dic trung, trude hét cit cac miu
ADN cén nghién ciu bing céc enzym giéi han. Ngudi ta thudng dung déng thdi 2
enzym gidi han d8 cit ADN. Vi du, ngudi ta diing déng thdi enzym gi6i han E.coRI c6

trinh ty nhan biét 46 cét 1a 6 nucleotit_ (-GAATTC-/-CTTAAG-) va enzym Msel ¢6

3
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trinh ty nhan bigt dé cit 14 4 nucleotit (-AATT-/-TTAA- ). Sau khi xut 1y v8i cac enzym
gidi han, ADN bj cdt thanh nhidu doan ¢6 kich thudc khac nhau nhung trinh ty céc
nucleotit d hai ddu doan cét giéng nhau va da duge xac dinh. Dya vao trinh tu da biét
d 2 dau cat 6 thé thist k& cac doan oligonucleotit ngéin (goi la adaptor) va gin ching
vao hai diu cdt. Dua vao trinh tu adaptor c6 thé thiét k& méi PCR gom 2 phén phan
¢6 trinh tit bd sung véi adaptor va phén ¢6 1 dén 3 nucleotit tuy y. Vi méi thiét k&
nhu vay chi ¢6 cac doan ADN c¢6 trinh tu 2 ddu bit cap b8 sung véi trinh tu mbdi mdi

dudc nhan ban,
b} Cde budec tién hanh ky thuat AFLP
Bude 1: Tach chiét, tinh sach ADN

Phuong phap tach chiét va tinh sach ADN tuy theo mAu nhu d4 néu & phan tach
chiét ADN.

Bude 2: Cat cic phan ti ADN bing cac enzym gidi han. Cé thé diung hai enzym
gidi han dé xi 1y. Vi du, dung EcoRI va Msel dé cit ADN thanh cac ddu dinh.

Bude 3: N61 cac doan ADN da cét véi cac adaptor.

Bude 4: Nhan ban ¢6 chon loc cac doan duge néi & trén bing k¥ thuat PCR.

Bude 5: Phéan tich két qua san ph&m PCR bang dién di va < 1% két qua bang cac
phan mém théng dung dé danh g14 sy khac biét di truyén va da dang sinh hoc cla cac
mau ngh1en citu. So d6 k§ thuat AFLP duge mb ta & Hinh 3.9,

b |
5..GAATTC TTAA.. .3... -
3...CT TAAG mXWXXAATTS

[b .
EcoRl Msel
' ’
k 4 ’
AATTC T
e KO00000X aar
M&i 1+ 1 :
Adaptor EcoRl + A(5") Adaptor Msel + C({5')
[ ]

e X000000X 74
TTAAGT CAAT
MBI 2 + 2
Adaptor + AC(5) Adaptor + CC{5")

AC -
- o [
AATTCAAC GGGTTA
TTAAGTTG CCCAAT

Hinh 3.2. So 48 kj thuat AFLP

(Nguén: Khuét Hitu Thanh, 2003)
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¢) Nhitng vu, nhuoe diém cia by thudt AFLP

— Uu diém: Ky thuat AFLP c¢6 tiém nang to 16n trong k§ thuat phén tich da dang
di truyén. Ky thuat AFLP ¢6 nhitng uu diém:

+ Ky thuat AFLP c6 thé phan tich véi b&t ky hé gen nio tit don gian dén phic tap.

+ Phén tich sy da dang di truyén, danh d4u cic gen va ing dung dé lap ban dé gen.

+ Co6 thé nhan chon loc nhidu doan gidi han trong mdt phan ing AFLP, Thﬁhg
thudng ta cé thé thu duge 50-100 bang ADN (doan ADN) cho méi mau nghién cdu.

— Nhuge diém: Tuy ¢ nhitng vu diém cd ban nhung ky thuat AFLP ¢dn cé nhiing
nhuge diém la: _

+ Dol vdi cac hé genome 18n, phite tap thi sé phéh doan ADN la qua 1én, khé phén
tich, do vay cin tim bién phap han ch& s§ phan doan chi 4G dé phan tich.

+ K¢ thuat tién hanh qua nhiéu budce, phite tap.
3.2.2.3. Ky thudt phdn tich cdc trinh ty ldp lai don gian (SSR: Simple Sequence
Repeats)

a) Nguyén ly .

Ky thuat SSR 14 k¥ thuit khuéch dai cic doan lip lai don gidn; con duge goi 1a
phuong phép vi v& tinh (microsattellite). Cic doan lap lai gdm 2 dé&n 6 cip nucleotit
dutge 1ap di lap lai nhiéu lan trong hé gen. Poan 8SR dién hinh 1a doan trinh ty gém 2-
3 cip nucleotit, 14p lai tit 9 d&n .30 l4n. Cac doan trinh tu bao thh thudng dung trong -
ky thuat SSR 1a ATT, AT, CTT, CT v.v... Cac doan lap lai c6 kich thude dai ngin khéc

nhau tuy theo timg loai, tiing giéng vat nudi, cay tréng.

Vi dy, & lia ¢6 khoang 1000 1in 1ap lai trat ty AC/TG, khodng 300 lan lap lai trat
tu GAAT/CTTA. s

Ngay trong mét genome ciing ¢6 mic d6 14p lai & cac nhidm sic thé khac nhau. O
ddng vat ¢6 v, mét doan trinh tiu 1ap lai mét vai 1an chi€m >50%, con doan trinh tu
lip lai téi hang tram nghin 14n chi chiém khodng 20-25%. Cac doan SSR thudng &
ving gin tAm déng, hodc ddu miit cia NST va ¢b vai trd diéu hoa hoat déng clia gen.

. b) Cdc bude tién hanh ky thudt SSR

— Téach chiét va tinh sach ADN nhu da néu d phén trén.

— Tién hanh phan ting PCR: | |

Tién hanh phan dng PCR véi cic doan cé trinh ty bd sung véi cic trinh tu & hai
ddu cla viing chita SSR (viing sudn). Do cac ving sudn & 2 ddu SSR kha bao tha nén
ky thuat SSR cé tinh ting dung cao dét véi cac loai, cac gidng khac nhau.

— Pién di san phdm PCR trén gel polyacrylamide, sau 46 nhudm gel theo phuong
phap nhuém bac.

— Chup anh phé dién di va phéan tich s6 lidu. So @6 tém tit cac bude tién hanh kj’(.
thuat SSR duge mé ta & Hinh 3.8. '
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Trinh ty 14p lai ngén (Simple Sequence Repeats: SSR)

¥ Ciutrac Ving sudn duy nhat &&= L&p lai(e.g..ga)

' D

> S61lugng cac I3p lai fa rét khic nhau gilta cac ca thé

_____________ :
Khuéch dai vng (3p lai bing PCR
—— e e il e

W

VIR VU R U WY W VU VI VU R

P Pt ol i ol o it ey

VR T VU WU WY " N VR S W T

* Phan tich san phdm PCR béng dién di gel polyacrylamid

Hinh 3.3. S0 d6 k¥ thuat SSR

¢) Nhitng wu, nhwgc diém cia ky thudt SSR
- Uu diém:
+ Ky thuat SSR 12 loai marker chmh xac va hiu hiéu trong nghién ctiu da dang di

truyén, phan loai cic gidng vat nud, cdy trong khac nhau trpng cung mit loai ddng vat
hay thigc vat.

+ St dung k¥ thuat SSR dé xay dyng ban dé lién két, phan lap (gen), x4c dmh quan
hé di truyén gilta cc gidng, dong vat nuéi, cdy tréng va chin doén cap lai cho uu thé lai.
+ Ky thuat SSR tudng ddi don gidn, khéng tén kém, d& thuye hién.
~ — Nhuge diém:
+ Ky thuat SSR cdn nhiéu bude tién hanh, cin thiét ke cac cép mdi chinh xac
tudng ing véi cic vitng sudn dé nhan cac SSR rai rac trong genome.

3.2.24. Ky thudt xdc dinh vi tritrinh ty dd duge ddnh déu (STS: Sequence Tagged Site)

Ky thuat 8TS do Olson va cdng sy dé xuat nam 1989. STS 13 mot doan ADN ngén
gbém khoang 60- 1000bp c6 thé phat hién duge bang k§ thuat PCR. Ky thuat STS cho phép
xéc dinh nhitng vi trf cdn biét béing céc trinh tu ADN biét trude ctia ADN trong genome.

a) Nguyén ly

Ky thuat STS 1a k¥ thuit nhén truc tiép nhitng locus {gen) da blet (gen cADN...)

'bang viée stt dung cap mdi PCR duge thlét k& theo trinh ty doan ddu vi cudi clia nhiing
locus dac trung nay.
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b) Cdc bude tién hanh

— Xac dinh trinh ty cac nucleotit & 2 diu ctta doan si dung 1am miu dd trong san
pham RAPD.

— Dyta vao trinh tu 3 xac dinh, thiét k& cac mdi STS ¢é chidu dai 18-20 nucleotit.

‘Cac doan méi ndy dai hdn cic méi cia RAPD nén ¢6 tinh dic hiéu cao hon khi tién

hanh k¥ thuat PCR. _

— Tién hanh PCR. Néu qua ky thuit PCR xuit hién nhiéu doan méi duge téng hop,
diéu dé chiing td ADN chua bist duge danh diu STS ma ta cin tim. Qua n chu ky
ching ta sé& duge nhiéu doan ADN méi va xac dinh kich thude cha doan nay nhd dién di
san phdm PCR. So d6 Hinh 3.4 minh hoa viéc sit dung PCR dé phat hién STS.

-+ 200bp

PCR

Dién di l

—  —— 200bp

Hinh 3.4. So 45 sir dung PCR dé phat hién 5TS
(S0 dung cap mbi 2 dau cach nhau 200bp. PCR tao ra nhiéu doan. 200bp)

¢) Uu, nhuge diém ctia ky thudt STS .

Ky thuat STS st dung dé xay dung ban dd di truyén lién két. Vi du, ngudi ta xac
dinh duge STS lién két v4i mdt s& gen khang stress, chiu lanh & lia. Tuy nhién, ky
thuat STS c¢on ¢6 han ché, d6 1a: cin két hgp phuong phap xac dinh trinh tu doan ADN
thiét k& mau do, thiét k& mdi'va nhidu bude phin tich phiic tap.
3.2.2.56. Ky thudt phan tich Taq-Man

a) Nguyén ly '

Phén tich Tag-Man 14 phuong phap st dung miu do dé khao sat céc trinh ty dic
biét trong cac sdn phim PCR bing cach lgi dung hoat tinh 5 exonuclease ciia enzym
Tag ADN polymerase. Mau do Taq-Man (20-30bp) ¢6 chiéu dai 1dn hon doan mdi PCR,
ching khéng ¢6 kha ning kéo dai & dau 3, MAu do nay dude danh d&u bing yé&u t& chi
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thi huynh quang (fluorescent receptor: R) & doan trinh tu phia ddu va mét yé&u té e
ché (fluorescent quencher: Q) & diu kia.

Trong khi tién hanh phan tng PCR, méu do Taq-Man sé& bam vao doan trinh tu bd
sung véi né trén sgi don ADN trong doan can nhan ban. Khi nhan ban (sao chép), do
hoat tinh 5’-3’ exonuclease ctia Tag ADN polymerase ma enzym nay kéo dai doan méi
trong PCR. Do vay, y&u t& tc ché Q bi tach ra khdi yéu t& chi thi huynh quang R va
yéu t6 R sé phéat quang. Do su tach yéu t& tc ché, chi thi huynh quang téng 1én cuang
v6i qua trinh sao chép nén cudng d6 phat huynh quang sé tang dan 1én. Trong qua
trinh sao chép, nhan ban, tuy theo s chu ky tang 1én dan thi su phat sing huynh
quang sé tang theo ham luy thita va mdc dé cudi cang sé duge do bing may do quang
phé khi két thic qua trinh PCR. Béi vi su tdng cudng dd huynh quang chi xay ra khi
cac mau dd Tag-Man bam bé sung ding vao phin bén trong cua doan trinh tu duge
nhén ban (gitia 2 méi xubi va mébi ngude cia PCR), do d6 phan tich Tag-Man 1a phuong
phéap rat nhay dé xac dinh su c6 mit nhiéu hay it cac doan trinh tu dic biét can xac
dinh. Phan tich Taq-Man cho hiéu qua chinh xAac cao.

b) Cac bude tién hanh

— Thiét k&€ mau do Taq-Man c6 gin chi thi huynh quang (R) vao dau 5 va yéu té te
ch& (Q) d d4u 3’ ctia mau do.
— Nhan ban doan trinh ty cin khuéch dai bing PCR.
— Do huynh quang bang may do quang phs.
— Xac dinh ham lugng doan ADN théng qua cudng dé huynh quang.
So db mé ta cac bude phan tich Taq-Man 6 Hinh 3.5. :
Sao chép PCR

Mai xudi @ M3u do @
o e 3

3 i)
5' ¥ 4 k
— - 5'
Chuy@én d8i vi tri M&i ngudc

5|
3 P — 5
Ry )
- 5
R tach ra . * R: Chi thj huynh quang
- @ PR Q: Yéu té rc ché
5 : ey "F g '
& 5:
5’ : 3
. - _ 5
Hoan thanh ;
sao chép PCR ﬁé’ A . 9 2
M - -'
o = :
3 5
5' 3
e &'

Hinh 3.5. So dé phan tich Tag-Man
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¢) U, nhuge diém ctia ky thugt Tag-Man

Phén tich Tag-Man cho hiéu qua cao vi chi cin stt dung phuong phap do quang
phé huynh quang, khéng cén dién di. Phan tich Taq-Man la phucng phap nhay dé xéc
dinh sy c6 méit cGa doan trinh ty dic biét. Ky thuat nay d& thuc hién va nhanh chéng.
Tuy nhién k¥ thuat bi han ch& bét viée thiét k&€ mau do va cdn nhiéu thiét bi chinh xac.

3.2.3. K§ thuat tao ADN bé sung (cADN)- Ngan hang gen
3.2.3.1. Khai niém vé cADN

Hé gen cta sinh vat nhan chuén c6é kich thudc rat 16n gdm nhidu gen. Cac gen ¢b
cdu tric phie tap. Qud trinh tao dong gen (cloning gene) thuc chat 1a tao mdt phin hét
stic nho bé trong téng s6 ADN cua t& bao. Khi tao dong gen, khong phai tat ca cac doan
ciia gen cin tao dong gen ma chi cin cac doan ma hoa ctia mét gen. Chiing ta biét ring,
gen cla sinh vat nhan chuén bac cao chita nhitng doan ma hoéa (exon) xen ké véi cac
doan khéng ma hoa (intron). Do vay chung ta ¢dn ban sao clia gen chi chita phin ma
hoé cho protein. Ban sao nay bét ngudn tit phan t& mARN trudng thanh sau khi da cit
bd cdc doan tusng ing véi cac intron. Nho enzym sao ma ngude (Reverse transcriptase)
ma tit mARN trudng thanh nay s& tong hgp nén ADN. Cac ADN tao nén bing céch nay
dude goi 1a ADN b8 sung (cADN: complementary DNA). Nhu vay cADN 1a céc phén ti
ADN dude téng hgp ti khudn mARN nhd qué trinh phién ma ngude. cADN thu duge ti
1 t& bao, & cac gial doan khac nhau Iuu git tao thanh ngin hang cADN,

3.2.3.2. Ky thudt tgo cADN va ngidn hang cADN

Mubn tao ra eADN va tip hdp thanh ngan hang cADN eén c6 cac bude sau:

— Téch cac mARN ra khdi cac ARN khac. Qua trinh nay dude thyc hién § cac giai
doan phét trién khac nhau cia loii. .

Musén tach chi€t mARN ra khéi cac loai ARN khac (rARN, tARN) cin cho hdn hop
ARN chdy qua phéu c6 gén cellulose-oligoT. mARN duge gih lai trong phdu. Céng
doan ti€p theo la gidi phong mARN ra khéi phéu nhé dém Tris-EDTA.

— 8t dung mARN 1im khudn cung vdl enzym sao ma nguge va cac nguyén liéu
dNTP dé tao cADN.

— Tao déng cADN, thu théap cac dong cADN & céc giai doan phat trién khac nhau
cla t& bio, luu git dé 1ap ngin hang cADN.

— Tim cac cADN cén thi€t bing lai ADN, hodc nhd cac phéan dng midn dich.

3.2.3.3. Uu, nhugce diém cua ky thudt tao cADN

Ky thuat tao cADN dé tao dong gen khéng chiia phan intron, tit d6 ¢é thé xac dinh
trinh ty cGa cac nucleotit clia gen, trén cd s§ d6 chii déng tao ra san ph&m protein dac
hiéu ¢4n thiét. Khi tao ra duge cac dong cADN, ¢6 thé dé dang bi€n nap vio cac vat cha
ta vi khuéin. Trong t& bao vi khufn, gen duge nhan ban va duge biéu hién. Bign nap
cADN khéc phuc duge hién tugng t& bao vi khuin khéng dung nap gen c6 cau tric
mang phin khong ma héa (intron). Tuy nhién, k¥ thuit tao cADN cho ta nhiéu gen
khac nhau. Mit khéc mbi giai doan phat trién khac nhau cda ¢g thé thi sy phién ma
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cua hé gen 1a khéc nhau, vi vay Qiéc thiét 1ap ngan hang cADN va chon loc gen mong
mudn ddi héi cdng phu, ty my va t6n nhidu thdi gian.
3.2.4,. Mét s6 phuong phap lai axit nucleic

Lai axit nucleic dua vao nguyén tdc bd sung gita cac bazd nitd A-T va G-C. Cac

doan polynucleotit don cé ngudn goc khac nhau nhung ¢6 c8u tric bd sung véi nhau thi
ching c6 thé bit edp véi nhau tao ra phén tu lat.

Tién hanh phan dng lai ADN cn st dung nhiét do cao, hofic dung héa chit gay
bién tinh (NaOH, formaldehyt) d8 ADN kép tich thanh hai mach don va tao diéu kién
thich hgp cho cdc mach don c6 ngudn gde khac nhau (miu do va ADN kép) c6 thé dé
dang bat cip véi nhau theo nguyén téc b8 sung.-Dé phat hién cac vi tri cha phan dng
lai thi miu dd dang dem lai thudng duge danh d4u phéng xa bing P*2.

Hién nay c6 mot s8 phuong phap lai axit nucleic nhu: lai Southern Blot, lai
Northern Blot, lai Western Blot, dot (diém) blot va slot (khe) blot v.v...

3.2.4.1. Phuong phdp Southern Blot
a) Nguyén ly

Phuong phap lai Southern Blot (tham Southern) duge Edward Southern dé xuit

nam 1975 va sau dé duge ti€p tyc hoan thién. Phuong phap nay cho phép xée dinh
duge sit ¢6 mét caa cac doan trinh ty nucleotit trén mot doan ADN nao dé trong hén
hop ¢6 nhiéu doan ADN khéc nhau, dya trén sy bit ciip b8 sung clia miu dd (DNA
probe) di duge danh d&u béng dbng vi phéng xa (P*?) véi doan ADN c6 chita trinh ty bd
sung vi1 mau do dé.

b) Cdc bude tién hanh

— Téach chiét ADN nghién etu ra khdi md, t& bao. Sit dung cic enzym gidi han cht
ADN d& tao ra hén hgp cac doan ADN c6 kich thudé khac nhau.

— Tign hanh dién di hén hgp san pham da bi x 1y bdi enzym gidi han trén gel

agarose {nong d¢ agarose 0,8%; dém TBE (Tris-Borat- EDTA), hidu dién thé 1,5Viem
chiéu dai ban gel).

— Bién tinh cac bang ADN kép trén gel dlen di biing cach xui 1y gel da chay dién di
vdi khodng thdi gian 20 phiit trong dung dich NaOH 0,4M d& tao thanh cac ADN mach
“don. _ _

— Chuyén céc doan ADN mach don tit gel sang mang lai (fning nitrocellulo, hoic
nilon filter) béng hé théng tao mao din (may Bloting). Dung dich din truyédn 1a NaOH
0,4M. Vi tri clia cac doan ADN don duge gid chit trén mang lai.

— Céc doan ADN cd dinh trén mang lai duge dem lai véi dung dich miu do (DNA
probe) di duge danh d&u bing P* hoac phan dng tao mau. Qua trinh nay dude thue
hién & budng lai ¢6 nhiét dg 65-68°C, trong thdi gian tit 6 dén 12 gid.

— Rlia mang lai bang hdn hgp NaCl, natri citrat va nudc cit & nhiét ¢9 65°C, tit hai
dén ba lan. Tham khé bing gidy tham, hoac siy khd & nhiét dé 65°C.

— Xac dinh vi tri lai nhd ky thuat phéng xa ty ghi. Noi xay ra phan fing lai sé phat
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quang va chup dugc nhd phim X quang. Noi phat quang s& thé hién 1a vé&t den sau khi
rua phim X quang, va d6 1a vi tri lai ADN.

Ky thudt Southern Blot 1a phuong phép chudn dé ap dung thanh céng trong
nghién citu syt da hinh cta ADN va danh gia su da hinh cfia cac doan gidi han duge goi
la ky thuat RFLP. S¢ db phuong phap lai Southern Blot duge thé hién & Hinh 3.6.

Vat nang 0,5 — 1kg

Lap gidy tham
I Mang iai

Ban gel

.t Bac gidy loc
=1— Dung dich dém

=T~ B& d3 ban gel

Hinh 3.6. So dd k§ thuat Southern Blot

3.2.4.2. Ky thudt da hinh chiéu dai cdc doan cdt gidi han (RFLP: Rectriction
fragment Length Polymorphism)

a) Nguyén ly

Ky thuat RFLP dya trén su sai khac ciia pho bang dién di va 40 dai caa cac phén
doan bi cét bdi enzym giéi han. S¢ lugng doan cit khic nhau duge phan biét bing dién
di d6 nén con duge g01 1a ddu van tay (finger printing) dic trung cho ting phén tu
ADN. Khi xit 1y cac mAu ADN bing cliing mét cip enzym gldl han thi cac hé genome co
cdu truc khac nhau sé tao nén cic doan cit ¢6 chidu dai khac nhau. Ngugce lai, néu cac
hé genome ¢6 céu tric gidng nhau sé& tao nen cac doan cit gidng nhau thé hlen giéng
nhau trén dién di d6 (H.3.7).

b) Cdc bude tién hanh

— Téach chiét va tinh sach ADN.

~ Cét cac mAu ADN cén phan tich bing mét cap enzym gidi han.

— Dién di sdn pham ADN sau khi d3 xit Iy biing enzym gidi han.

— Lam bién tinh ADN béng stt dung nhiét 45 cao.

— Chuyén ADN da bién tinh 1én mang lai nitrocellulo, hoic nilon filter.

— U mang lai véi méiu do da duge danh dau bang déng vi phéng xa P¥. MAiu do 1a
cac doan ADN s¢i don duge danh diu bing ddng vi phéng xa P*2. Mau do s6 lién két bd
sung vdi cac doan ADN don tudng ng.

— Ria mang lai dé loai bd phdn mAu dd khéng bt cip bé sung, hoic 1ién két khong
dée hiéu.

s

— Hién thi biing phim phéng xa tu ghi.

o) Ung dung ctia ky thudt RFLP

Ky thuat RFLP md ra hudng méi cho nhiéu linh vye clia di truyén va chon tao
gidng. St dung ky thuat RFLP nghién citu méi quan hé ho hang ctia nhidu nhom loai
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thue vat, dong vat. Ky thuat nay cho phép phat hién su c6 mét cua gen cin tim trong
hé genome sinh vat nghién citu; phat hién su da dang ADN qua cac ca thé khac nhau
ciia mot loai; phat hién céac thé dot bién gen. Ky thuat RFLP ciing phat hién dude cac thé
lai soma, lap ban do gi6i han ctia mét gen. So d6 ky thuat RFLP duge mé ta & Hinh 3.8.

Alen A |=== w— s —
B Tnmcwa — — emans — —
C —— —— m——
D e e
Cha me
AA CD BB BD
Ee
AC BB
F,
; AB BC AB

Hinh 3.7. Su khac nhau vé vi tri ¢4t & cac ca thé
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Hinh 3.8. So d6 ky thuat RFLP

3.2.4.3. Phuong phdp lai Northern Blot

a) Nguyén ly ,

Phudng phap lai Northern Blot vé cd ban tudng ty nhu phuong phap lai Southern
Blot. Sai khéc cd ban cia phuong phap nay la lai ARN (mARN) véi miu do ADN.

b) Cdc budc tién hanh

Vé cd ban, cac bude tién hanh cia phuong phap lai Northern Blot bao gdm céc bude sau:

— Téch chiét mARN ra khai té& bao.
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— Chuyén mARN 1én mang lai nitrocellulo, hodc nilon filter.

~ U mang lai v6i miu dé ADN ddc higu c6 gin ddng vi phéng xa, hodc chat phat
huynh quang.

— Phat hién s8 lugng va vi tri lai nhd phim phéng xa tiz ghi, hoic hién thi huynh quang

¢) Ung dung céia phwong phdp lai Northern Blot
— C6 thé nghién ctu mARN cla tiing gen cu thé trong cac doan ADN tach dong.
~ 8o sanh su khac nhau giita cc gen cla t&€ bao dot bi€n va t& bao binh thudng.

3.2.5. Cac phuong phap giai trinh tu ADN va ARN
3.2.5.1. Cdc phuong phdp gidi trinh tu ADN

Muén nghlen ctu trinh ty cac nucleotit ca mot gen, mot doan ADN, hodic ca phan
td ADN cin tién hanh gii trinh tu ADN. Hién nay ¢6 mdt s8 phuong phap giai trinh

td ADN khéc nhau. Sau day 13 mot s8 phudng phap giai trinh tg ADN chi véu thuong
diung.

a) Phuong phdp hod hoc (Phuong phdp Maxam va Gilbert)

Phudng phéap giai trinh ty cac nucleotit (Sequencing) cia A. Maxam va W. Gilbert
(1977) cdn dugc goi 1a phuong phap hoa hoc.

— Nguyén ly:

- Céc doan ADN (ho#c gen) ¢ s& hugng trinh tu nuclcotit gidng nhau (vi dy dai 12
nucleotit) duge danh dfu bang déng vi phéng xa P* & ddu 5. Cac doan ADN di mang
diu phéng xa duge chia lam 4 nhém. M&i nhém duge xi ly béng cac chi't hoa hoc, hose
hén hgp hoa hoc khic nhau nhim bé gy cac doan ADN 08 cac vi tri khac nhau & mét

hay hai loai bazd nito khac nhau. Sau diy 1a vi du vé tac dung cila cic hoa chat va vi
tri bazo nito bi bé gay khi x 1y, :

r

Loai bazd nitd bj dut gay Hoa chit tac dung
G - _ Dimethyl sulphat
GvaA  Axit manh (pH=2)
TvacC Hydrazine
c Hydrazine + HCI

Két qua sau khi x 1y tao thanh cac doan ADN bj cit ngiu nhién cé kich thudc
khac nhau. Bon nhém sau khi cit duge dem dién di trén gel polyacrylamid va thu -
dudc cac bang ADN khac nhau theo thit ty. Tuy theo doan nucleotit dai, ngén khac
nhau s& thu duge trat tu biang khac nhau. Cac doan nucleotit ngan chay nhanh, g
xa diém xuiat phat; cac doan nucleotit dai chay cham, & gAn diém xuit phat. Nho

phudng phap phéng xa ty ghi, ching ta thu duge cdc bang khac nhau trén ban gel
sau dién di.

— Céc bude giai trinh ty theo phudng phap Maxam-Gilbert:
+ Téch chiét ADN td cac méu nghién citu.
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+ Cat ADN tit cac mAu va tao cic doan ADN gifhg nhau bing ky thuat tao dong ADN.
+ GAn ddng vi phéng xa P* vao ddu 5’ cia cie doan ADN.
+ Xu 1y hoa chat thanh 4 nhém riéng biét sao cho méi doan nucleotit chi bi hdng &

mdt bazd nito. K&t qua sau khi xit 1y, méi nhém chita mét s6 doan nucleotit ¢ chidu
dai khac nhau.

+ Dién di sdn phdm cla 4 nhém trén gel polyacrylamid. Doan nucleotit ngin sé

chuyén déng xa hon va nguge lai doan nucleotit dai sé chuyén déng cham va & gan
diém xuit phat.

+ Chup anh két qua dién di bang phuong phap phong xa tu ghi. So sa&nh két qua
thu duge d cac mau khac nhau theo 4 nhém.

Sd db cac budc gidi trinh ty theo phuong phap Maxam Gilbert duge trinh bay &

Hinh 3.9.
AR
Cit sei tai cac nucleotit Cac sgi ADN dong nhat
dac lrlmg S TSR S .I
' | 5 ATTGAC|TTAGCC 3" |
Gan P*yao dau 5
| "ATTGAC [TTAGCC |
G C+T G
. . S — el
*ATTGACTTAGCC | : * ATTGACTTAGCC ! | * ATTGACTTAGCC P ATTGACTTAGCC
* ATTGACTTA i *ATTGACTTA i | *ATTGACTTAGC I P * ATTGACTTAGC
|t ATT ~ *ATTGACTT . *ATTIGACTTAG | f *ATTGACTTAG
. . *ATTG | | *ATTGACT {1 rATTGA
- H . * ATTGA !
AT |
A
I ;
Pién di va
chup phong xa
10 ——— T C
ey L] G
g L} L )
8 L] A
7 ———— T
6 I T
5 B —— — C
4 ——— A
2 [ | T
9 — T

Két qua trinh tu
Hinh 3.9. S0 d cac budc gidi trinh ty cla 12 nucleotit biing phuong phap Maxam Gilbert
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b) Phuong phdp dideoxy
- Nguyén ly:

* Phuong phap xéc dinh trinh ty ADN dideoxy cta F. Sanger (1977) la phuong phap
sit dung enzym ADN polymerase va céc dideoxy. Dideoxy 1i cac nucleotit mat ca hai
nhém OH & vi tri cacbon $6 2 va 3 trén phén tit dudng pentose.

Phuong phap nay dya trén nguyén tic 13 ADN polymerase xic tic cho viéc kéo da

chudi polynucleotit khi gap céc dideoxynucleotit (ddNTP) th1 ditng lai. Do vay cac doan

polynucleotit s& ¢6 chiéu dai khac nhau.

Nguyén nhédn cia hién tugng nay 13 ddu 3'OH cén cho viéc hinh thanh lién két
phosphodiester d chudi polynucleotit dang hinh thanh véi céc nucleotit k& tiep. Vise
thiéu nhém 3'OH & dideoxynucleotit dan dén chudi polynucleotit dling lai. Vi duy, néu
nhu ta thém ddCTP vao hén hop phan ing dang téng hgp ADN thi qua trinh kéo dai
chubi polynucleotit dén khi gap ddCTP sé ditng lai & vi tri C. N&u thém ddGTP vio hén
hop thi khi gap ddGTP chudi polynueleotit sé ditng lai 8 vi tri G. Ngudi ta chi bé sung
cac ddNTP véi nong d6 khodng 1% so véi cac ANTP. Do vay kha nang gén lién két véi
cdc dNTP nhi€u hon so véi kha ning gin véi ddNTP. Tt d6 s& cho cac doan
polynucleotit dai, ngdn khéc nhau. N&u chia 1am 4 nhém véi viée b6 sung 1% cac loai
ddNTP riéng biét (ddATP, ddCTP, ddGTP va ddTTP) khi chay dién di s& duge 4 ban
dién di khae nhau. Cac bang ADN xéc dinh duge nhd vige gdn déng vi phéng xa vao
méi, hoic vao cac dideoxy.

— Céc bude tién hanh phudng phap dideoxy:

+ Bién tinh ADN, b3 sung mdi c¢6 dinh d&u phong xa P*2 Taq ADN polymerase, bd
sung da cic loai ANTP cho vao dung dich dém thich hgp dé thic hién phén ing téng
hgp ADN, sau d6 chia lam 4 156 (4 6ng eppendorf).

+ B4 sung vao mdi 16 mot loai dANTP véi ty 18 1% (ng A thém 1% ddATP, éng T

thém 1% ddTTP, dng C thém 1% ddCTP va ong G thém 1% ddGTP). Véi ty 1& nay

thinh thoang mdi ¢é6 mdt ddNTP dude gdn nghu nhién. Trudng hgp khéng danh diu
bang P* & mdi thi c6 thé danh d&u P* 4 ddNTP.

| GCGAATGCGTCCACAACGCTAC

GCGAATGCGTCCACAACGE

GCGAATGCGTCCACAAC

GCGAATGCGTCCAC

GCGAATGCGTCC
GCGAATGCGTC

GCGAATGC

Hinh 3.10. K&t qua dién di phan (ng dideoxy vdi ddCTP
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+ Dién di cdec nhém phan utng béng phuong phap dién di trén gel polyacrylamid & didu
kién bién tinh dé dude cac bang cia cac doan oligonucleotit c6 kich thude khac nhau.

+ Thu két qua cac bang bang phuodng phap phong xa tu ghi. Chup anh va phan
tich két qua. C6 thé tién hanh gial trinh ty ca 2 mach cua ADN khudn dé tranh sai sét.

Mot trong nhitng két qua dién di phﬂdng phap gidi trinh tu thé h1en d Hinh 3.10 va két
qua dién d1 ctia hén hop 4 dideoxy & Hinh 8.11.

ADN

ddATP  ddTTP ddCTP  ddGTP

' _ ™\ T
T
— — [ A
G
—_— A
C
o A— C .
S c
——— G
— T
. G
——— A-
i— G
e c
El— C
G
— %
\ S/

_ Hinh 3.11. Két qué dién di phan (mg dideoxy véi ddNTP

¢) Giai trinh tu ADN ty déng
- Nguyén ly:

Giai trinh ty ADN tu déng dya theo nguyén 1y ctia phudng phép dideoxy duge cai
tién dya vao cAc thiét bi tu dé‘mg hoa nhanh va chinh x&c hon. Sy ti dong hoa da cai
tién tbc d6 giadi trinh tu cha méiuy, dic bidt ¢6 ¥ nghia cho viée giai trinh tu cac ngudn
méu lén. Trong ky thuat nay ngudi ta khdng ddnh ddu bing chat déng vi phéng xa ma
danh dfu bang chit huynh quang (fluochrome). M&i loai dideoxy nucleotit duge danh
ddu bing mét fluochrome ¢6 mau khae nhau (vi du nhu xanh da troi, da cam, xanh luc
va den...) nhu ¢ Hinh 3.12. Nhu vay céc phan doan ADN duge danh d&u phéan biét bai
cac mau khac nhau. Khi st dung 4 loai dideoxy nucleotit (ddATP, ddTTP, ddCTP va

ddGTP) ¢6 4 mau khac nhau thi ¢6 thé giai trinh ty miu nghién citu trong 1 phan ing
" (1 giéng dién di) thay vi cho 4 phan tng trong (4 giéng) riéng biét nhu phuong phap
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dideoxy da trinh bay § trén. Phan mém may tinh sé tu dong giai trinh tu dit litu tit gel
dién di va cho hinh anh ké&t qua giai trinh ty ADN.

oCTP
gonTP SIS T adTTP oTre

dATP
ddGTP  dgTp &@

ADN polymerase

Tmplate ADN
~G -

Hinh 3.12. Cac ddNTP dudc gén cac fluochrome khac nhau

- Céc budc tién hanh:
+ Giai trinh tig ADN ty d6ng bao gém cac thanh phén chi yéu sau:
* ADN mau chita khoang 10" phén ti1, hodc 10™ doan ADN dai khoang 10°10%bp.
- * Céc deoxynucleotit (ANTP). -
* B6n loai dideoxynucleotit (ddNTP) ¢6 gin mau huynh quang khﬁc nhau, mdi loai .
gAn mot mau ridéng biét.
* Cac enzym cén thiét.

Cé thé dung bd hoa chdt sinh chudn BigDye® Termmator v3.1' Cycle Sequencmg

cua hang Applied Biosystems bao gdm céc dNTP, ddNTP, cae enzym cin th1et cho
phan dng.

* Dung dich dém. ' s

* Moi xudi va mbi ngude dic hidu cho doan cAn nhén ban. Thé tich chung cho mbi
phan ung 1a 20pl.

+ Tién hanh chay PCR theo 3 budc chinh:

* Bién tinh ADN 6 96°C lam cho ADN kép thanh mach don.

* GAn méi & 50°C. C6 thé ding riéng, hogc ding chung ca mdi xudi va mdi nguge.
* Kéo dai chudi polynucleotit ¢ 60°C.

Thuc hién 3 budc trén khoang 25 chu ky. Gitt phan ttng PCR 6 40°C trong 10 phut,
hoiéic dé qua d&m. :

* S4n pham PCR dudc loai bd chat thita. K&t tlia ADN bing Ethanol/EDTA. |

* Hoa tan két tha sach bing 15ul HiDiFormamide do cdc hdng san xu4t cung cip.

* Bau khi hoa tan k&t tha thi tifn hanh dién di trén gel polyacrylamid. Két qua
thu duge nho may doc trinh ty va duge xi1 1§ bang cac phén mém chuyén dyng. Nhiing

phin mém sé cung cAp dit liéu in ra tit may tinh. K&t qua g1a1 trinh ty mdt doan ADN
duge minh hoa é Hinh 3.13.

59



W
at

A~

GTACCNNTCCGGATTGCGGCACG TGGGG T GT G AA ANAN GTCG GGNC GT GGC N
300 310 320 330 340 350

—

‘-—.m........
i —

‘.&\ (i

' ‘ Wy ’\
Aa
) .l“'..- Xy AN h‘ Uu\d‘ . "a‘x d.'d W4 I
Hinh 3.13. Mot két qua gii trinh tyt ADN tu dang

3.2.5.2. Gidi trinh tu ARN
Giai trinh ty ARN gdém 2 phuong phap chi yéu sau:
a) Phuong phdp gidi trinh t¢ ARN truc tiép

Diy 1a phuong phap hoa hoc giai trinh ty ARN tryc tiép, tusng tu nhu phuong
phap giai trinh tit ADN. Cac ARN duge danh diu bing ddng vi phéng xa P & dau 5 va
dugc chia lam 4 nhém. M6i nhém duge xt 1y bing céc chit, hodc hgp chit hoa hoc khac
nhau dé bé gay ARN 4 céc vi tri khédc nhau cla céc bazd nite. Vi du:

Loai bazd nito _ Hoa chit tac dung
G " Dimethylsulphate

A ' Dimethylpyrocarbonaté'
UvaC ~ Hydrazine

C

Hydrazine + HCI

Céc phén ti ARN cling nguén géc s& dude xtt 1f bing 4 nhém hoa chAt trén, sau dé
tién hanh dién di trén gel polyacrylamid, thu duge phé bang khac nhau. Tiép theo la
viée phat hién phé bang ARN nhd phudng phap phong xa ty ghi tusng ty nhu phuong
phéap hoa hoc gial trinh ty ADN.

b) Phuong phdp gidi trinh tit ARN gidn tiép

Phuong phap giai trinh ty ARN gian tiép thérig qua phudng phap giai trinh ty

ADN. Dya trén co s¢ cua hién tugng phién ma ngude tit ARN thanh ADN nhg enzym
phién ma nguge (transcriptase).

Giai trinh ty ARN glan ti€p cé thé thuc hién tit cic phan tl mARN, hoiac tir ARN
cua virus.

Céc bude chinh ctia phudng phap giai trinh tu ARN virus duge mé ta & Hinh 3.14
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Hinh 3.14. Cac budc chinh giai trinh ty ARN gian tiép

3.2.5.3. Kj thudt Microarray (Microscopy arrays)

Microarray la k¥ thuat méi, hién dai, cho phép eling mét Iic xac dinh duge su céd
mit va biéu hién clia cac gen & nhiing mé, t& bao dic trung.

a) Nguyén ly

Gen duge gn vao lam kinh hién vi (dia microarray) cho bién tinh dé duge ADN &

dang mach don. M&i dia microarray dugc gin tit hang ngan dén chuc ngan gen. Téach

cac mARN & cAc mé, t& bao diic thu va dude danh ddu bang cac chit ¢6 kha néng phat
huynh quang. Tién hanh lai gifia hén hgp mARN trén vdi cic gen trén dia microarray.

Sau phan tng lai, tién hanh ria sach cdc mARN khéng lai, quan st vi trf lai nha
phat hién sy phat quang dudi kinh hién vi huynh quang.

Dua vao két qua lai sé phat hién duge mARN ctia gen dang hoat déng va nhiing
gen & trang thai khéng hoat déng.

b) Cdc budc tién hanh

— Gén cac gen 186n dia microarray c6 phit 18p polylisine dé gén chat gen. Cho ADN
bién tinh da tdch ADN thanh mach don. ’

— Tach mARN (ARN théng tin) 8 cAc mAu nghién cliu khic nhau. Panh ddu mau

phéat quang cho cac mARN. C6 thé mbi loai mARN danh d&u mét mau riéng biét, hosc

cting loai mau tuy theo muc dich nghién citu.

— Trén chung cdc mARN ctia céc loai mau va cho ti€n hanh lai axit nucleic trén dia
migroarray.

— Phat hién phan tng lai nhd phdn Ung phat huynh quang va ghi lai trén phim
anh.

~ St dung céc chuong trinh phin mém chuyén dung dé xéac dinh sy biéu hién clia
gen & cAc mau phén tich. '

¢) Ung dung ctia ky thudt microarray

K7 thuat microarray 1a k¥ thuat hiiu hiéu cho viéc nghién cltu genome va xac dinh
chlic niing cila cac gen, nhing tinh trang va gen tuong ing quy dinh...

Vi du: _Dé x4c dinh nhiing gen kié_m soat tinh chffng chiu {chiu han, chiu rét, chiu
mén, khang bénh,..), ngudi ta thiét 1ap thu vién cADN ctia d61 tugng nghién citu & diéu
kién binh thudng va diéu kién stress, hodc bi nhidm bénh. Tién hanh microarray réi so
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sanh, d6i chiéu két qua & cac didu kién khac nhau dé ti
cung mét lic ¢6 thé phat hién s§ lugng 16n su khac b

microarray dude thé hién ¢ Hinh 3.15.
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Hinh 3.15. So d6 quy trinh ky thuat microarray



.
‘g

A

‘f

Chuong 4 X
CONG NGHE DI TRUYEN PONG VAT

4.1. KHAI NIEM VE CONG NGHE DI TRUYEN BONG VAT

Céng nghd di truyén ddéng vat bao gbm cic linh vige chii y&u nhu nudi cdy t& bao
dong vat, sdn xust cic ché pham sinh hoc phong trit bénh, nang cao sitc san xuit, cdy
chuyén phdi, chuyén gen vao dong vat va dic biét gin diy 12 viée nhan ban dong vé
tinh d0ng vat (Animal cloning) v céng nghé t& bao goc (Stem cell).

Céng nghé di truyén dong vat cé nhiéu dng dung lién quan tryc ti€p dén con ngudi
va dugde phat trién kha manh m&. Tuy nhién, so vdi sy phat trién chia Céng nghé sinh
hoc khéc, Cong nghé di truyén ddng vat ¢6 nhiing déc diém dic thi nhu:

— Ky thuat thuc hién phic tap va khé thyc hién. .

— Nhiéu nhiing phat minh, thanh tyu vé Céng nghé di truyén & dong vat cé thé ap
dung cho con ngudi nén dung cham dé&n van dé dao dic xa hoi.

— C6 nhifu thanh tuu dap (ing nhu ciAu phong va chiia tri.bénh cho ngudl
— Nhiéu ting dung trong chin nudi, tao gidng vat nudi.

4.2. CAC LiNH VUC VA KY THUAT CONG NGHE DI TRUYEN BONG VAT
4.2.1. Nudi ciy té bao ddng vat

’

Vin dé nudi cAy t& bao déng vat invitro 1dn ddu tién dude trién khai vao nam 1907.
Tuy nhién phai hon 40 nam sau mdi thyc sy duge trién khai mdt cach cé quy mé. Vao
nhiing nam ddu thap ky 50 thé ky XX, t& bao dong vat c6 vi duge nudi véi s6 lugng 1dn
dé nudi cic chiing cla virus giy bénh bai liét (Poliomyelite virus) ding dé& ch& vacxin
phong chong bai liét. Tiép theo d6 1a viée trién khai nudi cfy t& bao ngudi dé nhan nudi
nhidu ching virus khac nhim sin xuit cac khang thé dic hiéu va interferon. Sy phéat
trién clia cic phuong phap nudi cdy t& bao dong vat va ngudi d3 ddn dén su phat trién
cdng nghé vacxin va cac ché phdm mién dich.

Nhin chung nudi ciy té& bao ddong vit 1a finh viic quan trong c¢é xu hudng phat trién
manh cta Céng nghé di truyén va duge {tng dung vao nhiéu linh vue nhu san xuft vacxin
virus, sAn xuét cac peptit, protein, hoocmon tri liéu, san xu#t khang thé don dong v.v...

4.2.1.1. Nhitng kho khdn trong viéc nuéi cdy té bao déng vit cé vu

— Nudi c4y t& bao dong vat c6 vi va ngudi gip khé khan hon nubi cay t& bao vi sinh
vat hofic t& bao thuc vat. Phén 1dn céc t& bao ddng vat da duge chuyén héa cao. Do vay,
khi tach cac t& bao chuyén héa nay nudi cdy trong mdi trudng nhan tao thi t& bio ting
lén vé $0 lugng va khol lugng t& bao nhung khé phat trién duge thanh mét cd théd
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trudng thanh. Trong qua trinh nudi t& bio c6 thé tao ra cac mic bsi thé khac nhau va
t& bao khéng thé nudi kéo dai mai ma chung bi chét theo chuong trinh da dugde 14p sin.
Mat d§ t& bao nubi thudng rat thap (1 tridu t& bao/m) dung dich sau nudi cay).

~ Khé khan thit hai 13 t€ bao déng vat ¢6 vi c6 thdi gian dé tang gdp d6i v& sd
lugng rit dai (15-40 gid) trong khi d6 kha ning tdng gdp d6i ctia vi khuén chi 1a 1-2
gio, tham chi ¢4 loai vi khufn chi cdn vai chuc phiit.

— Khé khan thit ba 13 t& bao dong vat ¢6 vii thudng rit nhay cdm véi mbdi trudng

nuéi cdy nhu nhiét d6 trong gidi han hep (35-38°C), caAn nhiéu oxy va méi trudng dinh
dudng cling nhu pH phai thich hop.

Bén canh d6 viée nudi cdy t& bao dong vat cdn doi héi k¥ thuat cao, diéu kign méi trudng
rat nghiém ngit, do vy cén ¢6 kinh phi cao va ky thuat, thiét bi chinh xac, dit tién.
4.2.1.2. Chuén bj t& bao dé nuéi cdy

Nubi cdy t& bao dong vat ¢6 vi c6 nhidu eéng doan khae nhau. Coéng doan ddu tién
Ja chuéin bi t& bao dé dua vao nubi cay. '

Trude hét, cac manh mé duge tach ra khéi co thé dong vat trong diéu kién vé tring.
Tiép theo, cac manh mé nay duge xit Iy vdi cic enzym protease, thudng dang enzym
tripsin d€ thu huyén phu t& baa. Sau khi loai bd tripsin, dich huyén phii duge chuyén
vao loai binh nudi efy chuyén dung bing nhya plastic ho#ic thuy tinh. Binh nubi ¢6 diy
phéng, réng, cé chita moi trudng nudi cdy dang 1dng thich hgp cho titng loai md. T€ bao
phai trdi qua pha log (tit thdi diém bat ddu dén lte cé d&u hiéu phén chia t& bao diu
tién), céc t€ bao sé tu gin vao day binh nudi va bat ddu phan chia nguyén phan. Kiéu
nudi trye tiép t€ bao ¢6 ngudn gdc tir cac md da phin héa goi 1a nudi cay so cdp. Vide
nudi cdy so cAp cac t& bao binh thudng chi tao mét 16p dan do hién tugng kim ham tiép
xtic kiém soat qua trinh phén bao cta chiing. N&u ta lay mdt phén ctia 16p t& bao dé
tao ra khoang tréng thi t& bao tiép tuc phan chia tdi khi khoang tréng duge 14p kin thi
ding lai. Nudi cdc mé cd, da, than, phéi... clia phoi sé thuin Igi hon nudi cac t€ bao caa
che mé cla cd thé trudng thanh. Cac t& bao clia qué trinh nudi sd eip sé duge tach khoi
binh nudi bang cach xi1 1y véi tripsin hodic EDTA. Céc t& bao nay dung lam nguyén lidu
khdi dau cho vige tao ra déng nudi thi cllp (secondary cultures). Ching dudc "gieo” vio
mdbi truong dinh dudng véi mat do cao. Céc t& bao nay duge nhén 1én véi tée d 6n dinh
qua nhiéu lan ¢4y chuyén lién tidp nhau. Két qua thu duge titng nhém t& bao, dude goi
la mdt ching t& bao (cell strain). Céc t& bao khong ting 18n v han ma chuing chi ¢é
kha nang phan chia mét & 14n nhét dinh cho dén khi kha niing phén chia gidm st v
cudi cling bi chét. Vi du, cac ching t& bao ngudi thudng chi phan chia t§i da 1a 100 ldn
trude khi chét, :

4.2.1.3. Cdc dong t&'bao lién tuc (Continuous cell lines)

Khéng phai t4t ca cac dong t& bao nudi s cdp va tao ra cac dong t&€ bao déu bi chét
sau mot s8 1dn phén chia ma c6 mot 8 t& bao bign ddi va ching c6 thé tdn tai lau dai.
Vi du, khi nuéi t&€ bao chuét thi c6 phin 16n cac t& bao bi chét sau khi phéan chia 30-50
lan. Mgt s& it t& bao bi bign ddi va ching ¢6 hinh thai khac, ting trudng nhanh hon va
c6 kha niing tao dong t& bao riéng. Nhitng t& bao ngoai 18 nay cé thé tén tai lau dai
khic véi cac chiing t& bao khdi ddu cta chiing va duge goi 1a cac ddng t& bao (cell lines).
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Trong qua trinh c&y chuyén lién tue, cac dong t& bao chiu su bién ddi siu sdc. Sy
thay ddi nay dan d&n hinh thanh cac cum t€ bao thay cho lép don va su sdp x&p cée
cum t& bao nay khong déu. Cac dong t& bao bi bién ddi nay dude goi chung I3 mé ung
thu va ching ¢6 kha nang gay ung thu khi dem céc t&€ bao nay cdy vio cic co thé dong
vat tugng dng ban diu ctia ching. Céc t& bao ung thu nay thudng d dang léch béi gidng
nhu trudng hgp cd thé bi nhidm virus ung thu. D8 giai quyét van dé nay, ching ta cAn
phai gid t& bao nudi cdy 9 diéu kién déng lanh trong nhiu nam, chi khi ching ta can
thi s& nudi cdy t& bao nay sau khi da thuc hién giai dong. Thuc t& ngudi ta tién hanh
tron cace chit phu gia (glyxerin, d1methylsulph0x1t) dé ngan can sy tac hai cfa céc tinh
thé bang khi dea vao dong lanh.

4.2.1.4. Cde méi trudng nudi cdy té' bao

Té& bao ddng vat c6 vi doi hoi didu kién méi trudng nudi cdy phite tap, da cac chit
dinh dudng cin thiét cho sy tang trudng, phéan chia ciia t& bao khi ching da bi tach ra
khéi cd thé cha ching.

— M&i trudng nudi ciy phai cin dat nhiing tidu chuén sau:

"+ M#1 trudng phai chita day dd cac chit dinh dudng cho sy ton tai va sinh san cta
t& bao.

+ Phéai duy tri pH méi trudng (pH = 7,0 — 7,3) bang cac hé dém thich hdgp cho tiing
loai mé caa loal nghién citu.

+ MB&i trudng phai ¢6 céc ion ¢in thiét va dam bio 4p suit thadm thiu chudn xéc.

+ Mbi trudng phai 6 hgp chéat cung cip ning htdng nhu glucose

+ C6 chita phenol red dé chi-thi pH.

— C6 2 loai mbi trudng 14 méi trudng tuy nhidn va méi trudng téng hop:

+ M&i trudng ty nhién: Méi trudng tu nhidn 13 cic dung dich chiét tir cd thé dong
vat nhu: dich huyét tuong, dich nuée 81 bao thai, dich chiét phoi....

+ Mbi trudng téng hgp: Mai trudng nubi ciy t& bao duqo{téng hgp tit cac chit vo co
va hitu ¢ don gidn. C6 m6t s6 mdi trudng nubi cay t& bao thudng ding nhu sau:

Thanh phén musi ) Ham lugng mudi {mg/
Maéi truang Hanks Méi truéng Earle

NaCl 8000 6800
KCt : 400 400
CaCl,.2H,0 185 : ' 264
MgSO,.7TH,0 : 200 200
NaH,PO,.H,0 . 140
Na,HPO, 475 -
KH,PO, 80 -
NaHCO, 350 1680
Glucose ) 1000 ) 1000
Phenol red . 17 17
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Véi mdi trudng mudi cin bing nhu trén, t§ bio c6 thé tin tai mot s& gid nhung
ching khéng phén chia. Muén cho t& bao phan chia cin b sung vio méi trudng cac
amino axit (Arginin, Cystein, Glutamin, Histidin, Isoleucin, Leucin, Lysin, Methionin,
Phenyl alanin, Treonin, Triptophan, Tyrosin, Valin). B3 sung cac vitamin cin thiét
{(Cholin chlorit, axit floric, inositol, nicotinic axit, pyridoxin, riboflavin, thiamin) va
ch&t d&m nhu bicarbonat natri.

Ngoai ra dé chdng hign tugng nhidm khuén, nhibm ném, ngudi ta bé sung khang
sinh nhu penicilline dé khang khudn va nystatine dé khang nam, va mdt s8 loai khang
sinh khac nhu tetracyciline, kanamycine, gentamycine... dé khang cac loai khudn
mycoplasma. Cén b8 sung thém 5-10% huy&t thanh vi trong huyét thanh c¢on chiia
nhitng thanh phédn nhu globulin mi&n dich, hooemon sinh trudng..., d6 1a cac chat rat
can thidt cho sy phan chia t& bao. _

T4t ca cac dung cu nudi phai sach khu#n, ¢ tinh trung tinh. Nuéc cat sit dung dé
pha ché phéi tinh khiét, khéng c6 eac ion la.

4.2.1.5. Cdc cdch nuéi cdy

a) Nuéi cdy quy mé nhé .

Nudi cay véi quy md nhd 1a hinh thic nubi cay cac t& bao khdi nguyén cing nhu
cac ching té bao trong cac dia petri, hodc binh Roux cé day rong va bang phing. Cé thé
dung céc loai binh chuyén dung khac nhu binh chit T, binh hinh tru cé dién tich day tit
25 dén 175cm? Binh thudng ding 1a binh chit T 75¢m? chia 15-20ml méi trudng va
gieo duge 10° t& bao khdi nguyén va dua vao ti §m 37°C. Sau 2-3 ngay ta duge mét lép
t& bao don. Tl 16p t& bao don, tiép tue ciy chuyén d& thanh cac ching t& bio. \

- b) Nudi cdy té' bao quy mé lon ,

Nudi cdy t& bao & quy mé céng nghidp thudng ding thist bi bioreactor cho hiéu qua

cao. Tuy nhién khi nuéi cdy quy mé 1én, chiing ta cdn chi § mot s6 vén dé nhu:

— Kha nang cung cap huyét thanh (huyt thanh bd) véi gia thanh cao va rat dé
nhiém virus. ' '

— Trong qua trinh nudi dé bi nhidm khudn t dung cy, tit khéng khi va t cic chat
d€ pha méi trudng,

Nubdi cdly t& bio dong vat cé nhidu ting dung trong thue tién nhu sin xuit vacxin,
céc hoocmon, céc khang thé don dong, sdn xuét protein tai t3 hdp, sn xuat virus digt
cdn trung théng qua t& bao nudi cdy. .

4.2.2. Téng hgp peptit - hoocmon cé ban chit peptit va g dung
4.2.2.1. Dai cuong vé peptit - '

Peptit 1& cac phén tit sinh hoc duge cdu triie tit mot vai cho dén hang chuc amino

axit. Tuy nhién, ngudi ta vln goi nhiing phén td sinh hoc chita mot lugng khéng 16n
cac amino axit van 12 peptit. Peptit duge tao thanh do cic amino axit lién két véi nhau
bang lién két peptit. Lién k&t peptit 1a lién két gitta ddu ~COOH ctia amino axit nay

vdi ddu —-NH, clia amino axit k& tiép biing viéc loai di mét phan tit nuée dé tao thanh -

lien két: ~ CO -~ NH —
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Khi mdt s6 amino axit lién két véi nhau théng qua lién két peptit thi tao ra
oligopeptit. Khi ¢é nhidu amino axit ndi véi nhau thi tao ra chudi polypeptit. Mét phan
tl protein cé thé c6 mét, hai hay nhidu chudi polypeptit. Trong phan tit protein ngoai
lién két peptit nhu da néu trén, cidc amino axit cdn lién ké&t véi nhau bang lién két
disulfid. Lién két disulfid ¢é vai tré quan trong trong viée tac cdu hinh khéng gian cho
mét s0 loal protein, dic bidt 14 cac protein ¢d nhing chitc ning sinh hoc quan trong

P . P 2 . » a* - »
" nhu cac hoocmon, cac khang thé va mdt sd protein khac.

Peptit c6 tinh chét 1 héa khéng khac nhidu so véi amino axit vi déu chia nhém —
NH, va nhém ~COOH tu do. Su sai khac cht yéu 14 do mach bén R etia gée amino axit
tham gia trong chudi peptit. Chinh su khac nhau 'giﬁa ciAc mach bén R, khic vé g8
lugng va loai amino axit trong peptit 1am cho diém ding dién, khéi Jugng khac nhau.
Vé mat hda hoe, peptit tham gia cic phén ing déc trung cho 2 nhém —NH, va -COOH. -
Lién két peptit c6 thé bi bé gay hoan toan trong mdi trudng HCl 8N, & nhidt d6 110°C, -
trong 24 gid ho#c ¢ trong dung dich kiém. Trong didu kién ndy, cAc amino axit dude
tach ra ¢ dang ty do. Diy la cong doan khé')ng th& thidu dugde trong phucng phap phén
tich dinh lugng amino axit. D8 xac cﬁnh trinh ty cdc amino axit, ngudi ta cin gan héa
chat danh dau vao cac ddu N va C clia amino axit. Théng thudng, ngudi ta gin chat
dabsylchlorid vao ddu N ctia peptit. Sau dé tién hanh thdy phan bang HC1 6N ¢ 110°C
trong 24 gid va ti€n hanh tach dugc ridng ting loai amino axit 1lan lugt theo thit ty. Két
qua thu duge amino axit ty do téch ra va ¢6 chita chit danh déu da duge gin vaoe diu
N ca né (Hinh 4.1). |

Céc lién két peptit con bi cit bdi cic enzym protease. Enzym protease c6 mait J cac
t& bao vA md 1am nhiém vu phan gidi cAc phan ti protein. _

Nhiéu peptit ¢6 hoat tinh sinh hoc déc biét dang duge st dung réng rai trong thuc
tién y hoc. C6 nhiéu loai peptit ¢6 hoat tinh sinh hoc. Peptit - hoocmon tham gia vao qua
trinh trao déi chat, van chuyén théng tin héa hoe gida cac t€ bao md va cic co quan.

Insulin 14 peptit-hoocmon dién hinh, 13 phén td kha l6n, ¢6 51 amino axit tao
thanh 2 chudi polypeptit va 2 chudi polypeptit ndi véi nhau bing ciu disulfid (-S-8-).
Glucagon 12 mét peptit-hoocmon bao gbm 29 amino axit dude tong hgp tif tuyén tuy, cb
tac ddng nguge vo1 insulin.

Corticotropin 13 peptit-hooemon bao gédm 39 amino axit, dudc tao ra tif phan trude
clia tuy€n yén, ¢6 vai tré kich thich hoat déng ctia vo tuyén thugng than.

Ngoai ra, con c6 nhiéu loai peptit mach ngin, c¢6 phd hoat dong rgng. Vi dy, loai
peptit tong hdp héa hoc L. Aspatyl phenylalanin methylester 14 chét ngot hon dudng
téi hang tram l4n hi¢n dang duge dung réng rii trong céng nghiép va ché bién thuc
phdm dé thay thé dudng. Peptit mach ngén tu nhién bao gdm 9 amino axit do ving’
ndo dudi ddi tiét ra va du trit. & thity sau tuyén yén, ¢6 khad nang kich thich da con co
bép, hodc peptit ngin bradykinin gdm 9 amino axit ¢6 tac dung dc ¢hé hién tugng sung
tay cadc md. Mét peptit mach ngén khac 13 enkephalin duge tao ra d ndo bd lai 14 chat
¢6 tac dung giam dau. Bén canh d6 con nhiéu loai peptit-hooemon khac 6 nhiing tac
dung khac nhau d8i véi hoat dong sdng cla cd thé.
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Hinh 4.1. Xac dinh amino axit bing cach gdn-hda chat danh ddu vag/dau N

4.2.2.2. Téng hop peptit

Trong thuye tién hién nay, nhu cdu doi hdi véi s lugng 16n céce loai peptit, nhit 1a
che peptit mach ngin, nhd nhung lai c6 hoat tinh sinh hge. Tuy nhién trong ty nhién
nhiing loai peptit nay t6én tai véi lugng r&t nhd. Do vay, cdng nghé tong hgp-peptit-
hoocmon trd thanh cérig nghé phat trién manh, ddc biét 14 cOng nghé di truyén téng
hap peptit. Trong thic t& cé 3 phudng phép tao peptit:

a} Tdch chiét va tinh sach cdc peptit tu nhién tit cde mé, t6& bao

Phuang phap nay kho thye hién vi lugng peptit cé trong mé, t& bao rit nhd, déng
thdi rat khé tach chiét va tinh sach. '

b) Téng hop peptit bing phuong phdp héa hoc _

Téng hop peptit bing con dudng héa hoc 14 phd bién hon ca. Phudng phap nay ddi
hdi peptit téng hdp duge phai ¢6 hoat tinh sinh hoe. Do vy phai tao ra peptit ¢6 trinh

tu cic amino axit ddc thi riéng déi vdi titng loai peptit. Day 13 phuong phap khéa phitc
tap, ¢6 nhiéu céng doan khac nhau. Thong thudng trude khi ghép néi tao ra lién két
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ctia 2 amino axit, ta phai khéa duge diu —NH, ctia amino axit thit nhat va khéa dudi
—COOH clla amino axit thit hai, thyc hién lidn két peptit giita 2 ddu con lai cua 2
amino axit. Ti€p tuc tién hanh véi cic thao tac tuong tu déi véi doan c6 2 amino axit
via dude tao thanh véi amino axit thit ba v.v... Do sy phiic tap nhu vay nén higu suét
t6ng hop mach peptit rat thip, ton rat nhiéu thai gian.

Vao niam 1960, cic nha sinh héa hoc My dd dé ra phuong phap téng hdp peptit
trén pha rén. Ngudi ta stt dung hat nhya serin lam chd bam ctia mot ddu mach peptit
con dau kia dé ty do hoat déng. M3i mot ¢dt chila nhua serin thuc hién viée ghép néi
14n lugt cac aminoe axit theo thit ty cdn thiét. Phuong phap téng hop peptlt trén pha
rén d3 néng cao hidu suft tdng hop lén nhleu 1an.

¢) Téng hop peptit bang cong nghé di truyén

Téng hop peptit bing céng nghé di truyén trén co sd sit dung cac doan oligo
nucleotit ma héa cho céc peptit duge thiét k& theo mét trinh ty nhit dinh, réi gin vao
vector chuyén gen dé tao ADN tai t8 hop. Bude tiép theo 14 bi€n nap ADN tai t8 hop
vao t&€ bao chl nhan va cho gen bidu hién dé tao ra san phém.

e} Viét Nam d& c6 nhiing céng trinh nghién cliu vé viée tao ra peptit ¢é hoat tinh’
sinh hoc. Nam 2000, cic nha khoa hge Vién Céng nghé sinh hoc thude Trung tAm Cong
nghé Khoa hgc Ty nhién va Céng nghé Qudc gia di thiét k& 2 doan oligonucleotit gdm
52 nucleotit dia theo trinh ty peptit khang khuén da duge t8ng hop bing phuong phap
héa hoge va 1 loai peptit tachypleusin trong mau sam bién. St dung 2 enzym giéi han
E.coR1 va HinlIl xii 1§ vector chuyén gen pMALC, va hai doan oligonucleotit da thiét
ké& dé tao ddu dinh. Sau khi vector pMALC, da gén doan oligonucleotit da duge bién
nap vao vi khuén E.coli BL21. T¢ bao vi khu&n di bién nap dude nudi ciy trén méi
truéng LB chita khang sinh ampicilline, sau d6 thu nhan t& bao va tach chiét, tinh
sach protein vi khudn. Két qud cho thiy phan doan thi 4 cia peptit cé kha ning Gc
ch& phat trién clia vi khuén 12 rit r5.

Cong nghé di truyén chd yéu ap dung cho viée tao ra chc peptit-hoocmon va cic
hoocmon ttng dyng vao thuec tién y hoe.

4.2.2.3. Cdc peptit-hoocmon

a) Khdi niém chung vé hoocmon

Hoocmon 14 céc chit duge tong hgp véi lidu lugng rit nhd nhung 6 hoat tinh sinh
hoc cao v mang tinh dac hidu. Trong cd thé, cic hoocmon dude téng hop va d8 truce
tiép vio mau, nhung mébi loai hoocmon chi ¢é tic dung dac hidu vdi mot ¢d quan, mot
chitc ndng hay modt qua trinh sinh hoc nhat dinh cia co thé. Vi dy, hooemon kich thich
noan hoang cé tac dung kich thich qué trinh phat trién va chin noan biao; Hoocmon LH
kich thich rung tring; Hoocmon parahoocmon cua tuyén cin giap tac dung lén qua
trinh trac ddi phospho va canxi; Hoocmon hGH cé tae dung diéu hda qua trinh sinh
trudng.

Trong co thé, mot s§ hoocmon dude tao ra & dang da hoan chinh. Tuy nhién, mot s8
hoocmon lai duge hinh thanh qua nhiéu giai doan. Vi du preproinsulin — proinsulin —

" insulin.
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Cac hoocmon c¢6 tinh chét da dang v& cdu tric héa hoc, ndt phat sinh va ban chat.
Dua vao ban chat ctia hooemon, ngudi ta chia hoocmeon ra 1am hai nhém:

— Chc hoocmon c6 ban chat 14 lipit ¢dn dude goi 14 cée steroid nhu cortison duge tist
tir tuyén trén than, testosteron duge tiét ra ti tinh hodn va oestrogen dugc tiét tir
budng trimg. . '

— Céc hoocmon cé ban chat 14 protein. Trong nhém nay da dang vé cau tric va ndi
phat sinh nhu:

+ Céc hoocmon 1a cac chudi peptit ngdn nhu oxytocin duge tidt ra tir t& bao thin

kinh caa tuyén hypothalamus, sau dé duge tich tu & thily sau tuyén vén, hoocmon nay
chi 1a nhiing peptit ngin khoang 9 amino axit.

+ Céac hoocmon ¢6 cfu tric gdm nhiéu chudi polypeptit dai nhu insulin tiét ra i

tuy&n tuy gém 2 loai chudi: 1 chudi cé 21 amino axit va 1 chudi gbm 30 amino axit,

+ Hoocmon sinh trudng c6 khéi lugng phén t 1dn va thay d6i tiy loai dong vat.

‘Hau hét cac hoocmon khdng mang tinh dic trung cho loal, c¢6 nghia & hoocmon
cia loai déng vAt niy ciing c6 thé gay tac dung véi loai ddng vat khac, ké ci d6i véi
ngudi. Vi dyu, hoocmon insulin tigt ra tit tuyén tuy cé thé ding chung cho mét s6 loai
déng vat. '

b) Co ché'tdc déng ctia hoocmon

V& cd ché tac dong ctia hoocmon déi véi cac qué trinh sinh hoc trong co thé dong
vat con tiép tuc duge nghién citu. Nhin chung cic hoocmon duge tiét ra tit cic tuyén
ndi tiét theo mau va tac dung 18n cic t& bao dich. G t& bao dich'xay ra 3 giai doan ké&
tiép nhau: - . '

~ Hooemon duge nhén biét bdi mot thy thé (receptor) dic hidu trén mang t& bio dich.

— Phitc hgp hooemon — thu thé hinh thanh tin hiéu. :

— Tin hiéu (chat truyén tin higu thit 2) téc dong 1am bisn d8i ndi bao nhu thay déi
néng do cic enzym, thay d8i tinh th&m ctia mang dé ting cudng hap thu hay dao thii
clc chét, gy tiét cac hoocmon & cac tuyén dich, giy hién tugng co hodc gian cd ciing
nhut ting cudng tong hgp protein.

Hién nay ¢6 2 mé hinh v& cd ché& tac déng cia hoocmon duge nhiéu nguoi thita
nhan la:

1) Cac hoocmon tac dong thong qua chit truyén tin hiéu thit hai

Nhitng hoocmon téc déng theo cd ch& nay 1a cic hoocmon c6 ban chat protein,
peptit hay 14 nhém amino axit. Theo ¢d ché& nay, hoocmon khi dudge tiét ra cb vai trd
nhu chat truyén tin hiéu thit nhét theo mau mang théng tin dén t& bao. Khi ti€p xtc
véi mang t& bao, hoocmon duge gin véi thu thé dac hi¢d trén mang. Phitc hgp hoocmon-
thu thé vita méi hinh thanh két hgp véi phan tid G-protein trén mang t& bao sé phan
ing véi 3 hé théng dap tng khac nhau cla mang 1a:

* Hé thong adenyleylase - AMP vong (AMPv): G-protein 1a-chat trung gian va duge
goi 1a G-protein vi né c6 kha nang két hop véi guanyl nucleotit & dang GDP hay GTP.
Chi ¢6 phie hgp G-protein-GTP méi ¢6 tac dung hoat héa enzym adenyleylase c6 d trén
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‘mang sinh chit. Enzym adenyleylase sau khi duge hoat hda sé xtic tac cho qua trinh

bién ddi tixt ATP thanh AMPv véi st tham gia caa ionMg®. AMPv 1a ch4t truyén tin
higéu thi hai, né kich thich enzym protein kinase tif trang thai khong hoat déng thanh
dang hoat déng. Enzym protein kinase dang hoat déng sé hoat hda mot loat enzym
trong che con dudng chuyén héa ndi bao. K&t qua sé 1am bidn d6i su chuyén héa vat
chit, ting cudng hoat ddng trong té& bao. ‘

* Hé thong calcium-calmodulin: Khi hoocmon két hgp véi thu thé trén mang théng
qua G-protein dac higu 1am hoat héa kénh ion Ca® lam cho Ca® tit ngoai bao chuyén
vao ndi bao. Trong ndi bao, Ca® két hap véi calmodulin. Phic hgp Ca-calmodulin sé&
1am thay d8i kha nang hoat ddng cic enzym.

* Hé thdng phospholipase-phospholipit: Phitc hgp hooemon-thu thé méi hinh
thanh théng qua G-protein dic hiéu hoat héa enzym phospholipase ¢4 trén mang t&

bao. Enzym nay sé phan gidl mot dang phospholipit la phosphat1dy11n0s1tol tao thanh
diacylglycerol va inositoltriphosphat.

* Diacylglycerol 14 chét hoat héa protein kinase C. Protein kinase C da dudgc hoat

- héa dén lugt minh lai hoat héa hodc tte ché cac enzym khac trong hé théhg enzym ndi bao.

* Inositoltriphosphate ¢6 tic dung huy dong ion Ca* trong mang ludi néi chat,
Tt ca cAc qua trinh trén lam thay d6i qua trinh chuyén héa céc chit trong t& bio.
Hién nay, nguoi ta phat hién duge trén 10 hoocmon tac déng theo co ché théng qua
G- protein trén mang theo 3 hé théng dap itng chia mang.
- 2) Céc hoocmon téc ddng théng qua st hoat héa cae gen

Nguige lai véi co ché tac dong cha céc hoocmon néi trén, cice hoocmon cd bdn, nhu 1a
steroid, thyroid, vitamin D... sau khi di qua mang t& bao vio trong.ndi bao, rdi vio
trong nhén, cac hoocmon ndy s& tac dong lén vung nhan bist (thu thé). Phic hgp

hoocmon — thy thé tuong tac véi gen dich, thie day hodc kim ham qua trinh phién mi,
dich ma @€ tdng hop protein tudng ing. I

¢) Tong hap peptit-hoocmon bing cong nghé di truyén

Cac peptit-hoocmon duge tong hdp trong cd thé déng vat. Véi sy phat trién cta
cdng nghé gen, ngudi ta ¢é thé tu tdng hdp dude nhiéu loai hoocmon ¢ hoat tinh sinh
hoc tudng tu hooemon ty nhién.

— San xuét tnsulin:

+ Insulin 14 hoocmon diéu chinh qua trinh déng héa dudng trong cd thé ngudi. Sy
thi€u hyt hoocmon nay sé phat sinh bénh tiéu dudng. Insulin diing dé chita bénh cho
ngudi méc bénh tidu dudng.

Nam 1955, nguoi ta da xac dinh duge trinh tu cic amino axit cda insulin. Phéan ti
insulin gdm 2 chudi polypeptit: Chudi A gbm 21 amino axit v chudi B gdm 30 amino axit.

Phén tit pre-proinsulin gém hai chudi polypeptit néi véi nhau bing 3 ciu lidn két
disulfid. Sau khi cdt bd doan peptit tin higu gém 24 amino axit cda phan ti
preprotnsulin s& tao thanh phén tit proinsulin. Phan ti proinsulin lai cit bd 35 amino
axit d doan gifta (doan C) va hinh thanh lién két disulfur gi@a 2 chudi A va B dé tao
thanh phén td insulin hoan chinh.
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+ Nam 1978, 1an dAiu tién insulin dudc téng hop bing cong nghé di truyén nhd vi
khuéin E.coli. S4n pham insulin san xust bang céng nghé di truyén cé g1a tri trong viéce
chiia bénh tiéu dudng cho ngudi va dude ban trén thi trudng.

Qua trinh san xuat insulin nhén tao ¢6 thé tém tit nhu sau:

* Pau tién ngudi ta tong hgp nhan tao 2 doan ADN mad héa cho 2 chudi polypeptit
A va chudi polypeptit B.

* Gén mdi doan ADN trén vao plasmid pBR322 & doan cuéi caa gen lacZ.

* Méi vector tai td hgp dugde bién nap vio mét dong vi khuan E.coli. Trong mét
dong vi khuén E.coli téng hgp nén chudi polypeptit B-gal — chudi A, mét dong E.coli
khac téng hgp chudi polypeptit B-gal — chudi B, Tach riéng 2 chudi polypeptit A va
chudi polypeptit B bing ky thuat dac trung. K&t hgp hai chudi polypeptit A va B trong
phan {ng thich hgp dé tao cac lién két disulfur, tao nén phéan ti 1nsuhn ¢6 kha nang
chiia bénh tiéu dudng. (Hinh 4.2)).

promoter lac Z lac Z

Gen ma Gen ma
hoa chudi hoa chudi
C& ’
Chudi A Chudi B

CNBr \

"

N’\\,\ /—\éhuéi B

Hinh 4.2. So 46 san xust hoocmon insulin bing Céng nghé di truyén

©

—\%

lac Z

_ %

S

[2

Chudi A

San xudt hoocmon sinh trudng ngudi:

Hooemon sinh trudng ngLIdl (hGH) trong co thé dugc tong hgp & tuyén yén.
Hoocmon sinh trudng ngudi gdm ¢6 191 amino axit c6 tac dung lam cho tré em phat
trién binh thudng. Sy thi€u hut hoocmon nay 1Am tré em phat trién c¢di coc, néu didu
tri bing insulin chlet tit ndo ngudi chét thi ra't t6n kém va dé bi lay nhiém bénh.
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+ Qua trinh san xuét hooemon sinh trudng ngudi bang ¢ong nghé di truyén c6 thé
tém tat nhu saw:

* Tach chiét mARN cia gen hGH tif cac t& bio tuyén yén dang hoat déng.

* Téng hgp phan ti ADN b sung (cADN) nhd ¢b enzym phién mi ngude va cac
enzym ADN-polymerase.

* S dung hai loai enzym gidi han E coRI va Hinlll cat cADN va loal bé doan ADN
diéu khién peptit tin higu.

* Tao doan ADN méi ma héa 24 amino axit va gdn doan ADN nay vao cADN dé
tao ra gen ma héa hGH. .
* Tao ra plasmid tai t& hgp bang cach gin gen ma héa hGH véi plasmid pBR322.

* Bién nap plasmid tai t& hop trén vao vi khudn E.coli. Nubi cdy E.coli sau khi
dudc bién nap dé tao thanh sinh khéi rdi tach chiét, tinh sach hGH d€ tao san pham
hoocmon sinh trudng ngudi.

— 8an xu4t hooemon somatostatin bing céng nghé di truyén:

Somatostatin 14 peptit-hoocmon ngin gdm c6 14 amino axit, duge téng hgp tit viing
dudi dot clia niio, ¢ tac dung (tc ché sy giai phéng hGH, ite ché téng hdp insulin, de ché
ti6t axit ¢ da day, c6 tac dung ha than nhiét... Cé thé san xuit somatostatin bing céng
nghé di truyén theo cac budc chil yéu sau:

+ Téng hgp héa hoc doan mach don ADN gém ¢6 51 nucleotlt c6 trinh ty 1a TAC —
42 nucleotit (m& héa somatostatin) — ACTATC.

+ Phién ma dé tao mARN tudng iéng c6 trinh ty bd sung tuong Ung la: AUG - 42
ribonucleotit - UGAUAG. '

+ Téng hgp ADN bd sung (cADN) tudng iing bing phan tng phién ma-ngugc nhd
enzym phién méa nguge va ADN polymerase b

+ Bién d6i plasmid pBR322 dé ¢6 promotor Lac va mét phén caa gen lacZ. Trong
dé gen lacZ c6 phAn ma héa enzym (3-galactosidase.

+ Gén k&t cADN v8i vector plasmid pBR322 da bi bign d8i dé tao vector tai t3 hdp.
+ Bién nap vector tai t8 hgp vao t& bao chua E.coli.
+ Gen tdng hgp somatostatin duge biéu hién trong sinh khéi t& bao chi.

+ Tach chiét, tinh ché va xit 1y dé thu somatostatin. Somatostatin ngoai tac dung
nhu trén, né-cén 6 tic dung dén hoat déng cia hé thin kinh, gy v4 cam. Néu véi s§ -
lugng 16n qua mic cAn thiét, somatostatin con gdy ddng kinh, cham 16n. Do vay, ngudi
ta da & ging gAy mién dich ch8ng lai somatostatin nhdm lam ting mdc dd sinh trudng
cua vit nudi va ngay ca 6 con nguoi.

4.2.3. Céng nghé san xuat khang thé don déng va img dung

4.2.3.1. Dqi cuong vé khdng thé va khdng thé don dong

— Khéang thé 1a cac protein duge téng hgp trong cd thé nguci va dong vat c6 xuong
song, c6 kha niang tao ra phitc hé dic hidu véi cac khing nguyén di kich thich sinh
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ra n6. Khang thé theo khai niém trén day duge goi la khang thé mién dich

(immunoglobulin - Ig). Ngoai khang thé mién dich, trong co thé con ¢6 sin khang thé

tu nhién khéng qua con dudng mién dich. V& cd ban, khang thé mién dich 14 phan t

protein ¢4 cdu tric gdm 2 chudi polypeptit niang (H) va 2 chudi polypoptlt nhe (L) gin
vdi nhau bang cic ¢du trice disulfur cé dang hinh ¢cha Y.

— Khi phén ti khang nguyén la dua vao cd thé, sé kich thich t& bio sin xuit ra
nhiéu phan t& khang thé khéc nhau, nén khéng thé tao ra 1a khang thé da dong. Chinh
vi tinh dac hidu ctia khang thé khong cao va hidu qua st dung nhiing khang thé nay
trong chan doan, diéu tri bénh sé thap. Cong nghé tao khang thé ddn dong dic hiédu
duge G. Milstein va C. Koehler nghién cttu san xuét khang thé don dong vao nam 1975.

Khéng thé don dong 13 khang thé duge sdn xudt bdi mdt dong t& bao lympho B. Khang
thé don dong mang tinh déc hiéu va eé tinh chat ddng nhit vé cau tric va tinh chat.
Trong cdng nghé san xuft, khang thé don dong duge tao ra boi cic dong t& bao lai gita

t& bao ung thu myolema véi t& bao lympho ctia hé mién dich & ngudi hoac dong vat.

4.2.3.2. Sdn xudt khing thé don déng
G. Milstein va C. Koehler di su dung thé lai giita mét dong t& bao lympho B cla

ddng vat mang gen khang thé dic hidu chéng lai khang nguyén lai véi t& bao dong _

mylolema (t& bao bach cdu ung thu) ¢é kha nang sinh san vd han.

Ky thuéat lai (dung hgp) gifia té& bio lympho B tif tuyén tuy cha chudt va t& bao
dong myolema dugc ti€n hanh nhd tac dung cta chét polyethylene glycol (PEG). 84
dung méi trudng chon loc hypoxanthine- aminopterin-thymine (HAT) dé chon loc t& bao
lai. Nhitng t&€ bao khong lai khéng ¢6 kha ning sinh trudng trong méi trudng HAT vi
ching khdng ¢6 kha niing téng hgp enzym chuyén héa nucleic axit HPRTase.

San xuat khang thé don dong gém 2 cong doan chinh:

a) Gay mién dich

Hiéu qua san xuat khang thé don dong phu thuoc rit nhiu vao buée chuéin bi
khang nguyen tao khdng nguyén, chon dong vat dé giy mién dich va qua trinh tao

khang thé. Qua trinh tao khang thé ctia t& bao lympho B con phu thube vao hoat dong
kich thich ctia t& bao lympho T.

Nhitng phan ti khang nguyén c¢6 khéi lugng phan ti nhé hon 1000 thi khéng du
kich thich t& bao lympho B va lympho T hoat déng. D61 vdi cac khang thé c6 phan ti
nhé, ngudi ta phai ghép chiing vao cic phan t 16n nhu albumin huyé&t thanh bd (bovin
serum albumin - BSA) lam tang kha ning nhan biét cla t& bao lympho B.

Kha niang dap ng mién dich t6t khi khang nguyén c6 ngudn gdc khac loai vdi
dong vat chit gy mién dich. Su khac blet di truyén gita hai loai cang I6n thi kha néng
dap Ung mién dich cang cao. Vi dy, néu st dung khang nguyen tit ngudi thi déng vat
gay mién dich thudng diing 1a chudt nhét hosc chudt edng. Tuy nhién, kha ning dap
ing mlen dich nhiéu khi khong ddng nhét. Chéing han, khang nguyén tit chudt céng
gy mién dich thanh céng & chudt nhét trang, nhung nguge lai, khang nguyén tir chudt
nhét trdng lai khéng tao duge su dap dng mién dich t5t & chudt cdng.

PhtIdng thitc gdy mién dich phu thudc vao ban chit ca. khang nguyén. Da s8 khang
nguyén dude tiém vao phiic mac, ti&m bép, hodc tiém dudi da cho dong vat nhan
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b) Dung hdp té bao

Mau ciia dong vat sau khi da duge gy mién dich cdn tién hanh ly tdm dé thu céc
phin doan khae nhau. Trong d6 ¢6 phan doan cé néng dd t& bao lympho B cao. Cac t&
bao myolema ciing cin duy tri 4 giai doan sinh trudng manh (logarit).

(6 nhidu phuong phap dung hop t€ bao khac nhau, tuy nhidn ngudi ta thudng
dung polyethylene glycol (PEG). H8n hgp t& bao lympho B duge tach tir tuyén tuy cha
ddng vat dd dude gay miédn dich trén véi t& bao myolema cé nﬁng dé cao duge nudi
trong mbi trudng nudi ¢é ndng 48 PEG thich hop. Quy trinh san xuat khang thé ddn
déng duge trinh bay & s¢ d6 Hinh 4.3 gdm céac budc sau:

T& bao myolema
Tiém khang nguyén

)
ol O
: ....
o

T& bao lympho B\ Dung hap Huyén phi

pd,
Ug:LlJD\UJ

Al sl

Khang th& don ddng do, dg‘ o
Hinh 4.3, So 43 quy trinh san xuat khang thé dan dong

-~ Tao t& bao sinh khang thé lympho B:

Tiém khang nguyen Vao chudt dé gay phan {ng mién dich. Tuy cua chudt da gay
mién dich duge cit nhd rdi nghién thanh dich. Ly tdm loai bd huyét thanh, dich mé,
thu phén doan ¢6 néng d% t& bao lympheo cao, c¢6 kha nang khang HAT.

T& bao myolema tiy xuong tach tit binh nudi cdy ldp don bang tripsin. Ria, ly tdm

hai 14n, gilt trong méi trudng nudi, kiém tra mic séng cla te bao pha1 dat hidu qua
song s6t trén 95%.

— Trén t& bao lympho B tuyén tuy vdi t& bao myolema v6i ty 18 5:1 hodic 10:1. BS
sung PEG vao dich huyén phti chita hdn hgp hai loai t& bao trén dé dung hop t& bio.
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— Nuéi cdy va chon loe cac t& bao lai:

Nudi cfly hén hdp t&€ bao trong méi trudng chita HAT. T& bao tuy chudt binh
thudng khéng phai t& bao lai s& bi chét trong méi trudng chita HAT sau 1-2 tuin. Céc
t€ bao lai phat trién binh thudng mang ca 2 dédc tinh: ¢6 kha ning phén chia v6 han va
khang duge HAT.

— Téach cic dong té€ bao lai:

Nudi cdy riéng ré titng t&€ bao lai, chon loc t& bao ¢6 kha nang sinh khang thé dic
higu véi khang nguyén dua vao chudt ban ddu. Nhan dong t& bao dé san xuit khang
thé don dong. C6 thé git dong t& bido nay lau dai bing cAch thém DMSO 10%
(dimethylsulfooxide) réi giit trong nitd 16ng, khi cdn thidt sé giai ddng va nudi dé tao
khing thé don dong.

¢) Kiém tra khd ndng tao khdng thé clia t& bao lai

Khéng phdi tat ca cac t& bao lai déu cho hidu qua sin xuét khang thé cao. Mt
khac khang thé don dong sén xuat ra phai mang tinh ddc hiéu cao. Tinh dic hidu cda
khéng thé thé hién 3 kha niang phan itng gén két dic hiéu véi mét loai khang nguyén
cu thé. :

Hién nay, ngudi ta thuong dung phuong phap kiém tra, danh gia khang thé dua
vao mdt s8 ky thuat chinh nhu ky thuat RIA, RIMA, ELISA. ..

— K§ thuat mién dich phéng xa (Radio immuno assay - RIA) dua trén sy canh
tranh giia khang nguyén duge danh ddu déng vi phéng xa (I'®) véi khang nguyén
khdéng danh d4u phéng xa cliing gin vao mét loai khang thé dac hiéu. Ta cé thé hinh
dung ky thuat nay nhu sau:

+ L6 A (d6i chitng): Lay mét lugng nhét dinh khang nguyén tinh khiét da duge
danh dau phéng xa. Khang nguyén nay phai ciing loai v6i khang nguyén trong miu
thit nghi¢gm ban ddu. Trén chung khang nguyén danh d&u & trén vdi mét Iugng khang
thé dac hiéu réi O dé gay phan ing gén két. Rita bé khang neuyén danh diu tu do
khéng gén v6i khang thé. Do d4 phéng xa chia phic hé khang nguyén — khang thé (d6
phéng xa A). '

+ Lo B (kiém nghiém): Ngoai lugng khang nguyén danh diu va khéang thé nhu 16 A
con trdn thém loai khang nguyén cAn thit khéng dugc danh dau phéng xa dé khang
nguyén ndy cing gin vao khang thé. Do dd phéng xa cla phitc hé khang nguyén —
khang thé (d6 phéng xa B). ' .

+ Dya vao ty 1& do d6 phéng xa cha 2 16 A/B dé xae dinh ndng do khang nguyén
trong méu thi so véi dudng cong chuin.

— Ky thuat mién dich phéng xa dinh lugng (Radio immunometric assay - RIMA):

Ky thuat RIMA st dung khé néng tao ra hién tugng cac khang thé don dong gén
dude véi cac vi tri doc lap trén mét phian t khéng nguyén 16n. D& thyc hién k¥ thuat
RIMA cén phai chon 2 loai khang thé don dong c6 kha ning gin vio 2 vi trf gén két (2
diém thy cdm) trén cing mdt khang nguyén 16n. Nhu vay c¢6 thé thi trén mét ong
nghiém (giéng) dé kiém tra duge ci 2 khang thé don dong. Khi st dung 2 loai khang
thé khae nhau cho thi nghiém RIMA s& xay ra hién tugng canh tranh gita 2 loai
khang thé. Tt d6 xac dinh duge kha nang mién dich ctia khang thé tao ra.
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— Ky thuat mién dich -h&p thu lién k&t enzym (Enzyme linked immunosorbent
assay - ELISA):

Ky thuat ELISA (ky thuit Sandwich - banh kep) 1a ky thuat glan ti€p x4c dinh
khd niang gén két clia khang nguyén, khang thé théng qua 2 bude gin khéang thé dac
hiéu - khang nguyén - khang thé dsc hidu da gén enzym. Cac enzym thudng dimg 1a
phosphotase ki€m, peroxydase hoic p-glactosidase.

— Ky thuat ELISA gém ¢6 cac bude sau:

+ Nhé huyét thanh c6 chita khang thé dic hidu vao cic giéng clia tdm nhua
microtitor ¢6 96 giéng. D& cho khang thé gin vao thanh giéng.

+ Nhd tigp khang nguyén cdn xét nghiém vao cac giéng. Néu 1a khang nguyén dic
higu thi phan dng gin két khang nguyén - khing thé s& x4y ra.

+ Thém khang thé d4 lién két véi cdc enzym vio céc gidng d€ loai khang thé méi
ndy gén vio khang nguyén da bi gdn khang thé diu tién. K&t qua tao nén dang "banh
kep" khang thé - khang nguyén - khang thé gin enzym.

+ B8 sung co chit clia enzym tuong dng. Enzym sé thily phan cd chat lam thay d6i
mau dung dich. Téc 49 thity phan cta enzym ty 1& thuén véi lugng khang thé da gin
enzym tudng dng, ty 18 thuan véi lugng khang nguyén kiém tra xét nghiém. Sy thay
d6i mau sic dung dich ¢6 thé nhan xét bing mit thudng dude do bing quang phd ké.

d) San xudt khdng thé don dong vdi quy mé lon

Sau khi tach dong thanh cong. Sau dé xac dinh dude cie ddng t& bao ¢6 kha ning
san xudt t6t khang thé don dong va bio quén cac dong t€ bao nay dé san xuét khang

thé don dong vdi quy mé 18n theo 2 phuong phap: sdn xuft trén méi trudng nudi nhan
tao (invitro), hodc thyc hién trong cd thé ddng vat (inviva).

— San xuét khang thé don dong bing phuong phap 1nv1tro:’

Néu 1a dong t& bao 18y tit kho bdo quan thi cAn phai danh gia lai trude khi dua vao
san xuét. T&€ bao duge tAch ra va duge nhin nudi mét cach thich hgp. Nudi cAy qua
thua, hodc qua day déu khéng cho két qua t6t. Khang thé don dong duge tiét ra méi
trudng nudi cdy. Néng do khang thé & trong moi trudng nuéi dao déng tit 10-100pg/ml.
Do vay cén phai theo dai, khong ché& dé thu hoach khang thé vao thai diém c6 hiu qua
cao nhét. Théng thudng ngudi ta thudng thu hoach khéng thé khi t& bao & pha sinh
trudng (pha logarit) d€ tranh sy thoi héa dong. N&u chi thu hoach khang thé ma
khéng cén giit ddng t& bao thi nén thu hoach vae cudi pha logarit.

— 8an xuét khang thé don dong bing phudng phap invivo:

Sy phat trién cta céc t&€ bao da duge téach dong trong cg thé ddng vat thi nghiém
(thudng 1a chudt) cho phép tao duge lugng khang thé 16n ma khéng gip nhing khé
khén nhu trong phuong phap nudi cay invitro.

T€ bao sau khi dung hgp (t& bao lai) duge kifm tra kha ning sdn xuit khang thé sé
dude tiém vao phic mac cha dong vat dé tao thanh khéi u. Lidu tiém thich hgp khoang
10°-10° t& bao d6i véi 1 chuét thi nghiém. Khéi u sé phat trién sau 2-4 tudn va tao ra
dich nudi & khéi u. Dich nudi khéi u ¢6 thé dat t6i 10ml/echudt. Khél u sau giai doan phat
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trién duge tach ra va trich 18y dich nuéi khéi u, tit d6 tinh sach khang thé. Khang thé
don dong duge tach ra nho mang cellulo DEAE, cgt Sephadex hoac dung séc k.

e) Ung dung c&a.khdng thé don dong

Khang thé don dong ¢é nhidu vu diém va duge Gng dung vio nhiéu muc dich khac
nhau.

— Ung dung trong chén doan bénh:

Khang thé sit dung trong chén doan cdn phai ¢6 tinh dac h1eu cao, it xdy ra phan
tng chéo. Vi vay khang thé don dong dép ing t6t nhat cho cdng viée nay.

Khang thé don dong da duge st dung dé chdn doin cac bénh nhiém trung do vi
khuéin v virus; chin doan nhidm ky sinh tring, hodc chdn doan sy xAm nhap cla
khang nguyén la vio co thé.

+ 83 dung khang thé don dong chén doén bénh do nhiém virus:

S dung khang thé don dong d€ chan doan duge nhiéu bénh do virus nhu virus
cim (Gerhard va cdng sy, 1981), bénh do virus viém gan (Shih va cong su, 1980;
Wands va cing sy, 1981), bénh do virus bai liét (Ferguson va cdng su, 1981), bénh ung
thu vdm mii hong do virus Epstein Barr (Hoffman va cOng sy, 1980}, virus bénh dai
(Wiktor va eong sy, 1978)... Moving va cdng sy (Thuy Dién), 1998, da cong bé két qua
st dung khang thé don dong dé chin doan bénh viém ph& quin & gia cAm.

Ciing vao nam 1998 Chenard G. va cong sy <ng bd stt dung k¥ thuat ELISA véi
- khang thé don dong d€ chin doan bénh 16 mdm & Ign.

+ Ung dung trong chén doén bénh do nhiém vi khuén:

Khang thé don dong ¢6 vai trd 1én trong ch&n dodn b&nh nhidm khuin. Nhé ¢6 tinh
déc hiéu cao nén ching duge st dung dé xé4c dinh c3 & dang mAm bénh va bénh da bidu
hién. Nhiéu bénh do nhiém vi khuén nhu bénh bach hau, ho ga, udn van... duge chan
doan bang cach st dung cic khang thé don dong va duge dung rorfg rdl trong y hoc,

+ Ung dung trong chan doan bénh do nhidm ky sinh tring:

Khang thé don dong duge st dung nhiéu trong chin doan bénh nhidm ky sinh
trung. Nam 1980, Yoshida va cOng sy cung nhu Rener va ¢dng sy da thanh cong trong
vigéc san xuit khang thé don dong dé chan doan ky sinh tring s6t rét. Nam 1982,
Smith va cdng sy, Taylor va Butterwort d3 diing khang thé don dong chan doan bénh
san mang (Schistosoma mansoni). Niam 1981, Mc Mahon-Pratt va David da thanh

ebng trong chdn doin bénh nhidm trung do cac lodi ky sinh trung Leishmania. Bén.

canh d6, khang thé don dong edn dung d€ chdn doan nhiéu loai ky sinh tring khéc nhu
* bénh giun chi, bénh nga v.v..

+ Ung dung trong chﬁn doan khdi u:

Viée stt dung khéang thé don dong dé chén doan khéi u da dude Mc Gee va cOng sy
(1982), Ashall va cong sy (1987) ti€n hanh. Khang thé ddn dong sit dung trong cac
chin doan nay la loai khang thé c6 phan ing véi khang nguyén lién két khdi u. Cac
khang thé don dong dic higu véi cac khang nguyén déc hiéu d cac mé hay t& bao c6 thé
st dung dé phat hién khéi u da di can, Mot s6 loai khang thé don dong ¢6 tinh dic hiéu
cao con duge sd dung dé phat hién cac khéi u san sinh ra cac chét chuyén héa riéng
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_clia chiing, khi duge chuyén vao huyét thanh mau cha nguai méc bénh. Trén cd sd phdi

hgp vdi cac k¥ thuit mién dich phéng xa. K§ thuit héa mién dich, mién dich t& bao..
cé thé phat hién khéi u nguyén phat & giai doan sém ciing nhu gidm sat sy tién trlen
caa benh nhén trong qua trinh diéu tri ung thu.

+ Ung dung trong chin doan cac bénh 1y khac:

Ngoai viée ttng dung dé phat hién cac khéi u nguyén phat thit phat, khang thé
don dong cdn duge st dung ch&n do4n céc bénh khac nhu bénh vé tim (Haber va cong
su, 1982}, bénh ty mién dich (Schoenfeld va cdng su 1982, 1983) v.v..

— Ung dung trong difu tri mot s& bénh:

Khang thé don dong khong nhitng ding dé chin doan céc dang bénh ma con duge
stt dung d& didu tri mét s8 bénh. Khang thé don dong dung dé diéu tri ung thu da dutge
tién hanh. Clark va cong su (1983) diing khang thé don dong cha chudt nhit dé diéu tri

‘ung thu béng cach kich thich vat cht bi bénh dap tng véi khang nguyén la, tidu diét
~cdc t&€ bao ung thu. Mloney D.G. (1998) da st dung khang thé don dong dé didu tri

bénh ung thut mau. Khang thé don dong con duge st dung trong viéc chng thai manh
ghép (Truong hop ghép tim, than khang thé don déng ¢6 thé dung véi muc dich ngin
can phdn ttng mién dich cha cd thé ngudi nhan d6i véi cadc manh ghép tit cg thé la).

4.3. SAN XUAT VACXIN BANG KY THUAT ADN TAI T HOP
4.3.1. Khai niém

Hé théng mi&n dich ctia co thé déng mot vai trd déc bidt quan trong trong viée béo
vé ¢d thé chéng lai cAe tdc nhan gAy bénh théng qua cic ¢d ¢ch& midn dich dich thé va
mién dich t& b#o. Tit truée dé€n nay, dé phong chéng bénh cho gia cAm, gia stic va con
ngudi, nguci ta thuong s dung cac vacxin song nhuge déc (attenuated vaccine), hoac
vacxin bat hoat (inactivated vaccine). Vacxin séng nhuge doc 1a loaj, vaexin chiia cac tac
nhéin gy bénh cdn séng, nhung da 1am gidm dde t6 va dude tao ra bing cach nudi ciy,
chon loc nhan tao lién tuc qua nhiéu thé hé. Loai vacxin nay thudng kich thich cho su
mién dich lau dai. Tuy nhién, cling ¢6 kha nang céc tac nhan nhude déc chuyén thanh
trang théi gy dc trd lai. Vacxin bét hoat cdn goi 14 vaexin chét, 14 loai vacxin st dung
chinh céc tac nhan giy bénh da bi giét chét bing cac phudng phéap 1y, héa hoc. Loai
vacxin ndy ¢6 kha nang kich thich mién dich nhung khéng hoan toan, khéng duge lau
bén va ¢6 tinh chat han ché, chi phong chdng dude vdi mdt sd tac nb,an gay bénh nhit
dinh. NHitng ti€n b khoa hoc vé mién dich hge, vi sinh vat hoe, sinh hoc phén ti va
héa sinh hoc, ¢dng nghé gen... cho phép san xuit vacxin thudc thé hé mdi bao gém:

- Vacxin duéi nhém (subunit vacecines).

— Vacxin tai t6 hdp vector (recombinant vectoral vaccines).

- Vacxin axit nucleic (DNA and RNA vaccines).

Nhitng loal vacxin nay an toan, ré tién, c6 hidu qua cao va ¢6 kha ning san xuit
vdi s6 lugng 16n.

Sau day ching ta tiép can véi nhiing vén de lién quan den cac loai vacxin th& hg
madi nay.

79



4.3.2. Lya chon cac khang nguyén dich cho san xuit vacxin
Nhin chung, cac y&u t& quyét dinh cda khang nguyén bé mat (thudng 13 protein)

chiu trach nhiém cam dng véi cac khang thé trung hda. Vi du, protein bé mét cua virus

6 thé chita mét vai vung quyét dinh khing nguyén (epitop) va cdm {ng véi cac khang
thé tuong Gng trong qua trinh dap ng mién dich. Chinh vi th& ma cac vacxin dudi
nhém phai gdm tat cA cac quyét dinh khang nguyén. Do vay, cAn phai xac dinh ré cac
khang nguyén sé gy dap tng mién dich 12 viée cin thidt cho viée san xuét vacxin.

4.3.2.1. Protein cdu tricc géy ddp ting tao khdng thé trung hoa dé tao vacxin
Qua trinh trung hoa cée virus duge thuc hién béi sy lién két ca khang thé véi mot

hay nhiéu phén khéc nhau cia protein bé mat clia virus gay bénh. Nghién citu protein
cAu tric 14 dich huéng téi cho viée san xuit vacxin.

_ Nhitng nghién citu v& protein bé mit va co ché trung hoa virus bai 1iét cho ta chién
Iuge méi dé ché tao vacxin bai ligt. Két qua nghién citu cho thiy quyét dinh khang

nguyén trung hda ¢6 mit & vé capsid cda virus. D6 13 protein vo VP1 6 virus bai liét -

loai 1. VP1 nay lién két véi manh gin khang nguyén F., (Fragment of antigen binding)
cua hai khéng thé don dong trung hoa. Protein VP1 1 protein v capsid 16n nhit
(34kDa) & trén bé mat vé virus, chia ydu t& quyét dinh trung hoa. Nhu vay vacxin
thude nhém chéng lai virus bai liét phai chita protein VP1.

Nhitng nghién cttu tiép theo cha Emini (1984) cho thay ¢6 5 quyét dinh khang

nguyén bé mit cla virus bai lidt lin quan dén sy trung hoa. Ba vi tri lién két véi VP1,
mét vi trf 1ién két véi VP2 va mét vi tri lién k&t véi VP3. Nhu vay, dé chdng lai virus
bai liét c6 hidu qua thi khang thé phai chéng lai i 3 loai protein VP1, VP2 va VP3 clia
vé capsid virus bai liat, o

a2

Khi nghién c@u virus gay bénh chén, miéng (food and mouth disease virus -

FMDV) cho thay sy dap dng mién dich trung hoa citng truc $i€p chéng lai VP1. Hon

niia ngudi ta con tim ra cac gdc amino axit 141-160 va 200-213 trong chudi polypeptit
cia VP1 lién quan dén sy trung héa virus FMDV. Nhu vay, protein vé mit VP1 cua
FMDV 1a khang nguyén 1y tudng cho viée san xust vacxin chéng lai bénh chan, miéng

do virus FMDV giy ra. '

3 virus ctim, ngudi ta thay c6 4 vi tri litn k&t véi khang thé trén phan t protein
HA. Déng th&i phan ti glycoprotein NA tuy khéng tham gia tryc ti€p vao su trung hoa
virus nhung lai kich thich higu qua mién dich. Do vay, ca 2 loai protein HA va NA déu
cén thiét phai c6 trong khang nguyén dé tao ra vacxin chéng virus etim c6 higu qua.

@ virus bénh s8i c6 cac vi tri lién két khéng thé trén 2 loai protein HA va protein F.
Do vay, khang nguyén dich cho vigc tao ra vacxin sdi cAn ¢6 ca 2 loai protein HA va F.

4.3.2.2. Protein cdu tric gdy ddp iing tqo khing thé khéng trung hoa dé’tao vaexin _

Trong cg thé, néu chi riéng loai khang thé trung hoa baoc vé cd thé thi khoéng c6
hiéu qua cao. Vi dy, tinh mén cdm véi sy lay nhidm virus bénh sdi khéng duge béo vé
bdi logi khang thé sinh ra chi chéng lai mdi mét loai protein HA (Norby, 1975). Do vay,
nhitng khang nguyén bén trong (interal antigen) ¢4 18 déng vai trd quan trong trong
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viée chéng ldy nhiém. Nhu da @€ cap & trén, nhiing khéng nguyén cdm fing tao khang
thé trung hoa c6 vai trd quan trong trong viée dap ing mién dich ctia co thé khi nhiém
bénh. Bén canh dé c¢é nhitng khéng nguyén tuy khéng cadm ting dé tao ra khang thé
trung hoa nhung lai ¢6 vai trd tao khang thé bao vé chéng lai su lay nhiém bénh.

Khi nghién etu dap dng mién dich chéng lai sy lay nhidm virus viém gan B
(HBV), ngudi ta thay khang thé trung hda dude tao ra trudc tién dé chéng lai khang
nguyén bé mit cua virus viém gan B, goi 1a khang nguyén HBsAg (Peterson, 1977).
Tuy nhién, viéc dap Ung mién dich véi khang nguyén 161 bén trong cta virus nay
(Hepatitis B virus core antigen = HBcAg) mdi ¢é tac dung ngéin chiin sy gy nhiém va
phéat trién clia virus viém gan B. Nhu vay, khang nguyén 161, cling nhu cac khang
nguyén gy dap ng mién dich tao khang thé khéng trung héa gép phan tao kha ning
mién dich tt hon, 1du dai hon.

Nhu vdy, mic diau vé co ché chua duge hiéu thiu d4o, nhing cic khang nguyén
cam ung gy ra khang thé khong trung hoéa (non- neutralizing antibody) cdn duge xem
nhut mét hudng cAn thidt cho su ché tao vaexin.

4.3.2.3. Protein khéng cdu tric gdy ddp itng tgo khang thé dé tao vacxin

Mot loai khang nguyén ¢6 tiém ning giy dap ng mién dich khac la cac san phim
protein cia gen diéu hda trong t& bdo. Su sao chép, nhan d6i ciia virus cin doi héi san
phim diéu hoa clia gen diéu hoa. Do vay nhitng khang thé ngin can, chéng lai cac san
phim diéu hda nay cé thé ngan cdn sy nhan déi cda virus. Ngudi ta cho ring, nhiing
khang thé 1am mait chic nang sin phdm gen didu hoa goi 14 tatIIl. Tatlll ¢6 thé la
ditng sy sao chép, nhdn d6i cha virus, vi dy nhu virus HIV (theo Steven Josephs). Diéu
nay md ra mdt cach ti€p cAn mdi cho viée tao vacxin chéng lai virus cé hiéu qua hon.

Tém lai, 6 san xuat vacxin ¢é hiéu qua cao, chiing ta cAn phai tim hidu sau séc
hdn, hé thdng hon vé hé théng dap dng midn dich chénhg virus: v& dic diém, thanh phin
cfu tao cha cac virus va ca vé khang nguyén dich giy nén viée tao khing thé trung hoa
cling nhut cic thanh phén protein khac ma ching ¢6 kha nang giy dap ng mién dich.

4.3.3. Xac dinh va tao dong gen cho viéc tao khiang thé dich

Ky thuat ADN tai t3 hgp cho phép tach chiét, tao dong gen va biéu hién gen. Ngudi
ta nhan thiy c6 mdt s gen cin thiét cho viée sdn xudt vacxin dé tao ra céc vacxin duéi
nhém. Cic gen ma héa cho cidc khang nguyén dich da dude xéc dinh vi tri, cAu trde cua
gen dua vao cac k¥ thuit sinh hoc phén t. Kich thudc cta protein khang nguyén cé
thé tudng fng, hoidc khéng tuong ung véi mARN clia cac gen ma héa. N&u nhu khang
nguyén dich 12 san phdm cia mét phAn do protein ban ddu cit ra thi mARN tuong tng
dai hon. Nguge lai néu nhu khing nguyén dich da bi phosphoril héa thi mARN lai ¢6
kich thude ngdn hon. '

Téng s& cac mARN cla virus c6 thé duge tach chidt sau khi gy nhidm, sau dé duge
tinh ch& bang sic ky ai luc trén cdt oligo T-cellulose va duge dua vao hé théng dich ma.
San pham dich ma duge phét hidn nhd cac phan ing mién dich dac hidu khi sit dung
cac khang thé dic hidu chéng khang nguyén. Nhitng gen cla virus ma héa cho céc
mARN dijc hidu téng hgp khang nguyén dic hidu ciing c¢6 thé duge phat hién nhd
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phudng phap lai axit nucleic, hodc giai trinh ty gen. Khi tién hanh tao dong gen va
biéu hién gen cta virus, cdn phai chi ¥ cac diém sau day:

— Tao dong gen ADN b3 sung (cADN) tit mARN ¢6 1gi han so véi tac dong ADN caa
ca hé gen virus. _

— Gen tao ddng phai duge gin cing chidu véi cde promotor thich hgp d€ diéu khién
gua trinh phién m3 clia virus.

— Gen tgo dong phai dua vao dung diém Ori (diém khdl dau sao chép) theo ding
khung doc ctia promotor d6.

2 ‘a
— Luén sén sang cho gen biéu hién.

4.3.3.1. Tgo dong gen dé'tqo khing nguyén dich bdng ky thuat ADN tdi t6 hop

Ta c6 thé hinh dung viéc tao dong gen nham tao khang nguyén dich déi vdl dong 3
gen cia virus gdy bénh cum {parainfluenza virus) ¢ ngudi nhu sau:

— Tach chiét mARN tdng s6, trong d6 c6 mARN cia 3 dong gen nghién ciu.

— Thi&t 14p ba thu vién khéc nhau cta 3 gen parainfluenza virus gay bénh cim 3
ngudi (human parainfluenza virus 3 — HPIVS). :

— Tao ngén hang déng gen bing st dung mARN téch chiét tit t& bao bi nhiém
virus cim. Tao cADN mach don nhd gin dudi polyA vio mARN va dung cit oligo
T-cellulose dé tach riéng tiing mARN. Téng hop cADN kép.

— Poan cADN kép c6 chiéu dai 1,2-1,3kb duge chon loc bing sdc ky Sephadex CL4.
— Gén cADN vao plasmid pBR322 nhd xit Iy bing enzym gidi han Bam HL

— Bién nap plasmid t4i t8 hop vao E.coli.

— Thu nhan céc khudn lac E.coli chita cADN nhé chon loc biing chat khang sinh.

— Xac dinh cac dong HPIV3 nhd lai axit nucleic véi vide st dung miu dé danh d&u
phéng xa. :

— Tach cac dong gen HPIV3 va cho gen biéu hién.

r

4.3.3.2. Biéu hién ciia khéng nguyén dich trong t& bao chi
a) Biéu hién khdng nguyén dich trong té bao chi sinh vit nhan so (prokaryot)

Céac t&€ bao sinh vat nhan sd thich hop cho vige biéu hién gen la khi cac gen nay
- khéng ¢6 qua trinh bi&n d6i sau dich ma.

Escherichia coli (E.coli) 13 mdt trong nhitng vat chu thufdng diing dé biéu hién cac
gen cua sinh vat nhan chufn. Cac promotor dude sit dung dé bidu hién gém cb: trp, lac,
UVS... va dé bidu hién cac san pham nhu insulin, interferon, hoocmon sinh trudng
nguoi. C6 mot thite t& 13, sdn phidm cla gen sau khi tao ra nhiéu khi khéng déap tng
hoat tinh mong muén. Tuy nhién, sy biéu hlen clia gen virus dé tao ra khang nguyén
dich trong E.coli lai it thuan lgi. Vi dy, gen VP1 cta virus bai lidt dude bidu hién trong
vi khudn E.coli 1a mét phan tit protein ¢6 khéi lugng 73kDa do promotor trp clia
plasmid pLOP6 diéu khién. C6 15 13, trong vi khudn E.coli, méi trudng dudng nhu khéng
thich hgp cho viéc biéu hién va bién d6i ctia mét $8 khang nguyén virus cam, virus

viém gan B ciing nhu virus séi, do vay cic khang nguyén trén it dudc tao ra tir vi
khuén E.coli.
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Ngudi ta ¢§ ging tim mét s6 vi sinh vat nhan so khac dé biéu hién cic gen cla
virus do su ti€t cic protein ngoai lai ra ngoai t& bao vi sinh vat. Pidu d6 thuan 1gi cho
viéc thu sdn phdm. Céac vi khuén Gram dudng 14 muc tiéu nghidn ciu cho cic bidu
hién cha gen virus khong chi thuéin Igi cho viéc thu san phdm ma san phdm cing

- khéng bi bién d6i.

b) Biéu hién khdng nguyén dich trong t& bao cha sink vt nhén chudn (eukaryot)

T& bao sinh vat nhan so (prokaryot) khéng c6 cd ché cho sut bién déi protein & sinh
vat nhin chuén. Do vay, dé nhan cic san phim protein hoan chinh c¢An phai nghién
cltu, phat hién cac hé biéu hién 1i ciia t& bio sinh vt nhéan chuin. Da ¢6 moét s& thanh
¢dng trong viée bidu hién protein virus gay dap dng mién dich trong dng nghlem bang
cach st dung t& bao sinh vat nhan chufin nhu t& bao ndm men, t& bio nudi cla déng
vat ¢6 vi va t& bao cdn trung. Péng luc tim ki€m hé bidu hién nay la vige ting chit

lugng, ha gia thanh sAn pham vacxin va dé tao ra cac loai protein ¢6 hoat tinh sinh hoc
day daa.

— Nam men (Saccharomyces cerevisiae) 13 hé biu hién ¢6 nhidu vu diém. N6 cung
c&p méi trudng thich hop dé tao ra protem 6 cAu tric hoan chinh. Khang nguyén bé
mét cia virus viém gan B (HBsAg) duge tong hgp nhd ndm men S.cerevisiae bing cach
st dung vector cé chila vung 5 cia enzym alcchol dehydrogenase 1 (ADHI) lam
promotor cho quéa trinh tdng hgp khing nguyén nay. Protein khang nguyén sau khi
tdng hop duge tich tu lai thanh hat ¢6 kich thudc khoang 22nm giéng nhu protein tiét
ra 6 t&€ bao chia ngudi. Miyanohara (1986) ciing d4 biéu hién gen khang nguyén 151 cha
virus viém gan B (HBcAg) trong nAm men dudi sy diéu khién clia promotor cla enzym
axit phosphatase Chudi polypeptit nay chinh 12 khang nguyén cé tiém nang tao ra
khang thé 14u dai chéng lai virus viém gan B.

— Té& bao nudi cia déng vat cb vi ciing duge sU dung 1am hé biéu hién cla gen
virus. Gen ngoai lai duge bidu hién trong t& bao déng vat ¢é vii nhd st dung promotor
SV40, promotor retrovirus, promotor virus papilloma bs... 7

Uu diém cda hé biéu hién t& bao déng vat ¢6 vi 12 protein khang nguyén duge bidu
hién 13 protein c¢é cdu tric v ¢d chic ning hoan chinh. Khang nguyén HBsAg duge

" biéu hién thanh cdng khi s dung hé biéu hién 1a t& bao déng vat ¢ via. Khang nguyén

ndy sau khi tdng hgp duge tich lay 8 dang hat cé kich thude khodng 22nm. Cac hat nay
dugc ti8t ra ngoai t& bao.

Dé bidu hién gen HBsAg cin tao ra vector SV40 ¢6 gin gen ngoai lal HBsAg.
Vector tai t8 hop néy dugc nhiém vao t& bao than cla khi chdu Phi (COS) va khang
nguyén T duge biéu hién tir 46 tao ra protein HBsAg. HbsAg tim thAy 4 mdi trudng
nudi cfy ngoai t&€ bao & dang hat 22nm. Cac hat nay ¢6 dac diém sinh 1y, sinh héa va
tinh khang nguyén thich hgp va c6 kha ning gay mién dlch ¢6 hiéu qua. Chung la
vacxin duge sl dung cho viée chéng bénh viém gan B.

T& bao con tring cling 12 hé biéu hién cha céc gen téng hgp khang nguyén. Mot s6
lugng 16n protein nhan chudn duge tao ra nhd t& bao vt chii 12 t& bao cén trung nhu:
B-interferon ngudi, interleukin 2, a-interferon, khang nguyén T virus polyoma...
B-interferon ngudi c6 hoat tinh sinh hoc cao duge tao ra trong t& bao ebn trung loa1
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Spodoptera frugiperda. Cé téi 95% B-interferon duge tiét ra ngoai cdc t& bao cén trang
bi gy nhiém bdi virus baculovirus tai t6 hgp mang gen B-interferon nguoi.

Niam 1985, Maeda va c¢dng su da tao vector baculovirus cé gén gen méi hoda
a-interferon bién nap vao t& bao tim dau Bombyx mori va téng hgp duge a-interferon.

Ngoai t& bao déng vat ¢ vi, t& bao cbn tring cung nhu cic¢ sinh vt nhan chuin
khic nhu téo Chlamydomonas reinhardii, hoic mdt s& ndm sgi Achyla ciing duge s
dung lam hé biéu hién cho cic protein khang nguyén vacxin.

4.3.4. Mién dich dy phong bing virus tai td hdp nhugc doc

Ap dung k¥ thuat-ADN tai t8 hgp dé san xuit vacxin 13 cic protein khang nguyén
dudi nhém theo nhu d3 md td & trén. C6 mét phuong thiic khac la dung k¥ thuat di
truyén tao ra virus nhugc déc mang gen khang nguyén la gAy nhiém dé tac khang thé.

4.3.4.1. Mién dich du phong béng virus ddu mita nhuge déc

Virus d4u mia nhuge dfc ¢6 phan tit ADN kep duge st dung tiém ching dé phong
va chong bénh dau ma. Nhd k¢ thuat ADN tai t8 hop, ngudi ta tao ra virus ddu mua
tai t8 hop ¢6 kha nang giy dap lng mién dich cho co thé ngLIdl chéng lai bénh dau

-mua. Ngudi ta d4 gin gen ma héa cho protein khang nguyen cha virus diu ching doe

. gAy bénh vao virus dau nhuge déc dé tao ra v1rus dau t4i £6 hgp, nhu 1a mot vaexin dau
tai t8 hop.

Ciling c6 thé tao ra vacxin tai td hgp mang cac gen la khéc nhu virus viém gan B 1a
gen HBsAg, hoiic gen haemagglutmm (HA) ctia virus cim, Bong vat dugc tiém chiung
virus d4u téi t§ hdp edn s0ng chita gen HBsAg, ho#ic gen HA sé tao ra lugng khang thé
16n chéng lai HBsAg hoac HA, ¢6 nghia 1 chéng duge bénh v1em gan B hoéc bénh eim.

4.3.4.2. Mién dich du phong bing adenovirus nhuge déc

Adenovirus nhuge déc 1y tucing la virus khong gay bénh nhung hé gen ctia né cho
phép gén dudce cac gen la va biéu hién san phim ciia gen la fihd su didu khién cla cac
promotor thich hgp & trong céc t& bao chii bi 14y nhidm. Ngudi ta da tao ra adenovirus
nhuge ddc & ngudi khéng gy bénh ung thu ma lai c6 kha néng nhan doan ADN ngoai
~lai dai téi. 7kb. Adenovirus néy ding lam vacxin chdng lai cic bénh. Vi du, ngum ta
ding adenovirus ngudi loai 5 cla chiing hoang dai (Ad5) dé tao adenovirus tai t8 hap.
Bing cach loai bd vang E3 (early region 3) va vling El (early region 1) de tao ra loai
adenovirus méi ¢é tén 1a dIE 1, 3 c6 phén ti ADN ngin va ¢6 kha nang gin thém doan
ADN dai tdi 7,5kb. Ngudi ta gin gen pre-S2 dudi sy diu khién ctia promotor E1 cia
adenovirus ban d4u da tao ra adenovirus tai t& hdp. Thoé duge tiém ching adenovirus
tai t6 hop nay cbd thé tao khang thé chéng virus viém gan B,

4.3 5. Nhu’ng Ung dung va trién vong cla vacxin tai 8 hop

Vacxin tai t6 hgp duge st dung réng rai trong viée chong lai nhiéu bénh cho gia
cAm, gia siic vi con ngudi. Nhleu loai vacxin tai t6 hgp dé chéng lai nhiéu loai bénh
nhu bénh 13 mdém long mong, bénh chén, miéng do virus FMDV, bénh viém gan B,
bénh do virus cdm, bénh sdi... Nhiéu loai vacxin tai t6 hgp chéng cac bénh phé bién &

gia cAm nhu bénh Marek, bénh Gumboro, bénh Neucatstle.. . hodc cac bénh bach cdu ¢
b6, bénh 16 chén d citu.,
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Hién tai, ngudi ta cd gdng nghién citu tao ra vacxin tai t8 hgp chéng lai bénh cum
gd bang cich gin gen haemagglutinin ctia virus influenza vao virus pox dé tao ra
vacxin khang bénh cim ga dang 1a vn dé thdi sy trén thé gidi. Hé gen cta virus HIV
gdy suy giam hé théng mién dich (bénh AIDS) & ngudi eling 48 duge xac dinh. Gen tao
protein vo cita HIV da duge xac dinh va gén vao vector virus dau tao ra vector tai té
hgp. Khi bi€n nap vao t& bao vi khuén va cho gen protein v cua HIV bidu hién thu
duge san pham, sau d4 ti€n hanh gay mién dich cho nhitng ngudi tinh nguyén. Két qua
cho thdy ¢6 kha nang tao ra phan {tng min dich dau tién chéng lai HIV.

4.4. CONG NGHE TAO DONG VAT CHUYEN GEN
4.4.1. Khai niém |

Nham néng cao ning suit cha gia sic, gia cdm va vat nudi néi chung, ngudi ta
thudng ti&n hanh chon lge va lai tao gidng. Khi tién hanh giao phéi giita cac dong, cac
gidng dong vat khac nhau vé céc tinh trang nhu: kha ning tang trong, ning suit siia,
sén lugng tritng, kha néng chéng chiu bénh... ¢é thé tao ra gidhg méi ¢é cac tinh trang
nhu néu trén vugt trdi hon ca cac ddng, cic gidng cha me. Su két hdp giia giao phéi va
chon loc 12 ¢6 hidu qua mic ddu tén nhidu thoi gian, céng sitc va kinh phi. Cé thé néi
cho tdi nay, hau hét cic gidng vat nudi ¢é nang suit, chit lugng £t hién nay dang duge
chéan nudi 1a do qua trinh giao phéi va chon loc. :

Thoi gian gan day, cing v§i sy phat trién ciia khoa hoc vé sinh hoc phén td, cac
nha khoa hgc da tién hanh cai bién hé gen bang cach them vat heu di truyén ti he gen
khac vao cd thé sinh vat bing cach chuyén gen.

Nhitng ddng vat ma c6 hé gen bi bién d6i bing cach dua thém ADN ngoai lai gin
vao hé gen cia né goi 1a dong vat chuyén gen (transgenic animal). ADN ngoai lai diang
dé dua vao co thé khac goi 1a gen chuyén. Toan bd qua trinh thao tac dé tao sinh vat
chuyén gen goi 1 edng nghé chuyén gen. San phdm smh vat chuyén gen néi chung, ca
thyc vat, dong vat va vi sinh vat, con goi 1a GMO. (Genetlc Modified Organism) da bt
d4u xudt hién & nhiéu phong thi nghiém trén thé gidi.

Vidc chuyén gen vao t& bio déng vat nudi cdy hay vao cd thé dong vat cé thé sit
dung véi nhidu muc dich khéic nhau, bao gdm ca viée nghién cftu ¢d ban va nghién ctiu
ing dung. Nhin chung, muc dich bi&n d6i hé gen ddng vat gibng nhu muc dich cdi tao
gibng bing phuong phap lai tao va chon loc gidng truyen théng. Chuyén gen & vat nudi
la nham tao ra cac ddng vat nudi méi ¢d nhiing dic tinh quy mong mudn mjt cach
nhanh chéng, khic phue duge nhitng trd ngai trong lai tao ty nhién nhu viée lai xa
gilta 2 loai khac nhau. Péng vat chuyén gen ¢é thé ¢4 nhilng dic tinh méi, vugt qua ca
gi6i han pham vi loai, khi ma bang phuong phap lai tao théng thuong khoéng thé thuec
hién duge.

'4.4.2. Cac gen diing dé chuyén vao déng vat

Tuy theo d6i tugng dong vat khéac nhau, vdi muyc dich khac nhau ma ngudi ta chon
cac gen khac nhau dé chuyén vao dong vat. Gen chuyén vao déng vat phai 1 cac gen
mang nhiing tinh trang méi ¢6 ich cho con ngudi, phai duge cd thé vat nhan dung hop
va bidu hién d€ tao ra dude tinh trang méi cin thiét.
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4.4.2.1. Cdc gen dung dé chuyén véo cd

— Nhitng gcn la duge chuyén vao ca nhim tdng nang suft san lugng ca cing nhu
tao ra nhitng sdn phdm, tinh trang mdi & cd. Nhiing gen ngoai lai dung dé chuyén vao
¢4 1a cdc gen hoocmon sinh trudng ngudi (hGH), hoocmon sinh trudgng bod (bGH),
hoocmon sinh trudng loai cA nay sang loai ca khac (fGH), gen 3-crystallin ga, gen
B-glactosidase vi khufn, gen khang hygromycin, gen mi héa cho protein chdng lanh &
ca (AFP), gen u-globin, gen neomycin phosphotransferase, gen luciferase v.v...

Promotor duge s dung cling rit da dang. Ph8 bién nhat 1a promotor
metallothionein chudt (mMT — mouse metallothionein) diing dé gén cac gen hoocmon
sinh trudng GH nhu cac promotor cua virus (RVS - Rous sarcoma virus, CMV-
Cytomegalovirus), promotor cia gen chdng lanh & ca (op-AFP - ocean pout antlfreeze
protein), promotor thymidine kinase virus (vTK), promotor cholecytokinine chuot
(rCCK), promotor B- actmg (¢BA). Nhiing promotor trén 1a cic promotor manh, dic
-biét 12 promotor B-actin biéu hién manh & giai doan phat trién phoi § c4.

Ngudi ta ¢6 thé chuyén toan bd plasmld tai t6 hgp mang gen cdu tric gén voi
promotor, nhén t6 ting cudng cé thé d cd dang mach véng, mach théng vao tring clha
ca. Cling ¢6 thé chuyén gen cdu trie da tinh sach vao ¢4 thi ciing ¢6 kha nang tao ra ca
chuyén gen. Khi gen duge chuyén vao triing ca da thy tinh, ¢6 thé xay ra cic kha nang

khéac nhau nhu: _

+ Doan ADN ngoai lai ¢6 thé bi thoai hoé trudc khi duge hoi nhap vao hé gen caa
vat chi do trong t& bao tring cé sdn nhitng exonuclease, hoic endonuclease.

+ Mét vai doan ADN ngoai lai c6 thé tén tai va dude nhan barn sau mdt vai lan
phan bao clia t& bao triing nhung van khéng duge héi nhap vao hé gen ciia vat ehi.

+ Gen ngoai lai ¢6 thé duge héi nhap vao hé gen vat chi, sau dé bj thoai hoa do tac
ddng ctia hé gen t& bao vat chi. K&t qua gen ngoai lai khéng duge bidu hién 1a do té
bao vét chi chi mang doan ADN khéng hoan chinh cta doan ngoai Iz}i.

+ Gen ngoai lai 6 thé duge hi nhap mudn vio mét 6 t& bao vat chii sau mét vai
chu ky phén bao cla tring, két qua c6 thé tao ra dong vat chuyén gen & thé kham.

+ Gen ngoai lai c6 thé duge h nhip nhung khéng duge biu hién do ADN bi

methyl hoa, hodc thi€u hut promotor thich hgp, hodce duge chén vao vi tri khéng thich
hop trén NST cha t& bao vat chu.

+ Trudng hop may mén la gen ngoai lai duge héi nhap ding vi tri, tdn tai mot cach
bén viing trong hé gen clia vat chq, duge di truyén cho thé hé sau.

— Nghién citu tao ¢4 chuyén gen chi yéu tap trung vao muc dich, d6 1a;

+ Tao ca chuyén gen c6 t8c db sinh trudng nhanh:

Tée dd 16n cha ca dude ting cudng nhd chuyén gen hoocmon sinh trudng cua ngudi,
hoiéic déng vat cé v vao che loai ca nusi. O Trung Quéc, khi chuyén gen hoocmon sinh
trudng ngudi vao ca chép 1am cho toe d6 16n nhanh, hiéu suit st dung thic dn cao. Ca

chuyén gen c6 kich thude 16n hon 22% so vdi déi chiing. Ca r6 phi chuyén gen hooemon
sinh trudng ngudi cé hidu sudt sit dung thie in téi 200% so véi ca doi ching.

+ Tao ca chuyén gen ¢6 kha nang chiu lanh:
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Kha niang chiu lanh  céc loai c4 sinh trudng d vung 6n ddi, han déi la rit cao.
Kha nang chiu lanh nay nhd cé6 mot loai protein chdng lanh AFPs (antifreeze proteins).
Cac protein AFPs tim thiy 6 nhiéu lodi ci sdng d viung ¢6 khi hau lanh. Wang va céng
sy (1995) di chuyén thanh c¢dng gen AFPs 14y tif lodi ca chach l6n ¢ vung lanh
(Macrozoarces americanus) vao tring cta lodi ca vang (Carassius auratus) va da phat
hién duge su bidu hién ctia gen AFPs 3 c4 vang, Ca vang chuyén gen ¢6 kha ning chiu
lanh t6t han c4 481 ching khi nudi ching & nhiét dd thép.

+ Tao c4 chuyén gen c¢6 kha néng khang bénh: _

Nudi ca cong nghiép v6i mat dé cao, kha nang 1ay nhidm bénh 1a rit 16n, gy hién
tugng ca chét hang loat va gy thiét hai 16n d8i véi cic nha nubi ca. Do vay, viée tao ca
khang bénh cao la nhu cau cdp bach clia nganh nudi trong thuy san. Chuyén gen chéng
chiu bénh vao ca nudi la hudéng nghién cu cho nhidu trién vong. Ap dung cong nghé
chuyén gen dé vo hiéu hoa virus gy bénh nhu virus IHNV (infectious heamatopoetic
necrosis virus) 1am cA chét hang loat di lam cho kha ning ch8ng cac virus nay cia ca
chuyén gen duge ting 1én.

+ Céc hudng tao ¢i chuyén gen khac:

Ngoai viée tao ca chuyén gen lam ting tdc d0 sinh trudng, tao ca chdng lanh,
khang bénh, ngudi ta con chuyén gen véi muc dich khac: Chuyén gen ma hoa prolactin
lam ting kha ning chiu min cGa ca. Trong nghé nubi cd canh, ngudi ta da tién hanh
chuyén gen tao mau séc dé tao cA c6 mau séc méi, phong phu. Mat sd gen ma hoa cho
protein ¢6 kha nang phat huynh quang mau xanh (Green Fluorescent Protein - GFP),
mau do (Red Fluorescent Protein - RFP), hoiac mau vang (Yellow Fluorescent Protein -
YFP) duge chuyén vao ¢4 mu van (Danio rerio) tao ra cad medaka (Oryzias latipes) )
Nhat Ban. Ca chuyén gen ¢6 mau sic sic s3 thé hién dudi Anh sang ban ngay, hodc
dudi 4nh sang dén t ngoai vao ban dém.

r

4.4.2.2. Céc gen ding dé chuyén vio chuét

Loai chudt Mus musculus dude chon lam ddng vat thi nghiém trong mé hinh
chuyén gen ngoai lai vao dong vat. T d4u nhiing nam 1980, hang trim cac gen khac
nhau da duge dua vao trong cac dong chudt khac nhau. Cae nghién citu trén chudt da
g6p phan cho viée hiu bist su didu chinh gen, sy phat trién cla khél u, cac dic tinh
mién dich va cd s6 phan td clia cAc qua trinh ¢d ban trong co thé déng vat.

Lin dAu tién ngudi ta chuyén gen hooemon sinh trudng, ngusi (hGH), hoac cia
chuét cong (rGH) vio chudt nhit. Dudi sy dibu khién cia promotor metallothionin
(MT) da tao ra dong chudt 16n gép hai 14n so véi d8i chimg. Khi chuyén gen hGH vao
chudt thanh céng, ngudi ta di nghi ngay dén viée chuyén gen vao cac vat nudi khae
nhu tho, ga, lgn, trau, bo... Vi dy, chuyén gen mi hoa luciferase la enzym ma hoa
luciferyl adenylate thanh oxyluciferin va phat huynh quang sinh hoc (bioluminscense).
Gen ma hoa luciferase cé6 ngudn goc tit sa & bién duge chuyén vio chudt, ti dé tao ra
chudt phat huynh quang duge ti€n hanh thanh céng tai Dai hoec Osaka, Nhat Ban.
Chuyén cac dét bién cta gen APP (Gen protein beta amyloid tién thin) da cho thdy
dude co ché cha bénh Alzheimer. '
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4.4.2.3. Cdc gen diing dé chuyén vao lon

Ngudi ta di chuyén vao lgn rat nhiéu gen la khac nhau dudi su diéu khién clia nhidu

logi promotor manh khac nhau nhu: mMT-hGH, mMT-bGH, PRL-bGH, mMT-hGRF,.

Alb-hGRF, mMT-hiGF, va mMT-pGH (trong 46 mMT: mouse methallotionin — promotor
methallotionin chuét, hGH: human growth hoocmon — hooemon sinh trudng ngudi, bGH:
bovin growth hoocmon — hoocmon sinh trudng bd, pGH: porecin growth hoocmon —
hoocmon sinh trudng heo, hGRF: human growth releasing factor — nhan t8 kich thich
tiét hoocmon sinh trdcmg ngu!cn hiGF;: human insulin like growth factor 1, PR:
prolactin, Alb: albumin). D& gidi quyét hién tugng ngudn cung efp mau ngudi khong dap
“{ing 44 cho viéce truyén mau cho bénh nhén, ngudi ta thiét k& viing diéu chinh ti gen p-
globin nguoi két hgp véi 2 gen «,-globin va mot gen BA globin ngudi réi chuyén vao lgn.

Heimoglobin ngudi duge san sinh trong cd thé lgn, vé cAu tao khéng khie gl hemoglobm'

ty nhién cua ngudi va cb thé tach dé dang khai hemoglobin lgn bang phttdng phép séc
ky. Tuy nhién, viée s dung hemoglobin chuyén gen nay con dat hidu qua thap va con
giy mot 6 hién tugng bat thudng cho nhitng bénh nhin duge diéu tri.

4.4.2.4, Cdc gen ding dé chuyén vio bo

Cac gen duge chuyén vio bd chia y&u 12 chc gen téng hdp cac protein lam ting ch4t
lugng slta nhu tang ham lugng cazein, ting ham lugng canxi, tang ham lugng axit béo
no, ting ham lugng lactose slia ciing nhu lam tang kha nang tidng trong nho chuyén
gen hoocmon smh trutdng ngudi. Mot hudng co ban khéc 14 tao bd chuyén gen sin xuAt
ra sia chita cAc san phim chita bénh cho nguoi nhu albumin. Albumin nay ding dé
chita cho ngudi bi bénh suy gan, bi suy dinh dudng. Khi bd san xust sita chia albumin
ngudi thi viée chia trj bing cach cho bénh nhén udng sita c6 chita duge t& albumin dé

chlia bénh. Ngoai albumin, nguoi ta con nghi $6i viée tao ra bd chuyén gen sdn xuét
siia c6 cac duge t8 chila bénh dau tim, viém mét...

Bo chuyén gen sin xuit ra sita chua (yoghourt) 1a mdt v1 dy hdp din va 1y tha
trong céng nghé thuc phim trong tuong lai.

4.4.2.5. Cdc gen dung dé chuyén vao ciru

Cac gen dung dé chuyén vio citu cling tudng tu gen chuyén vao lgn. Viée chuyén
gen vao cliu s dung cac promotor manh két hgp véi cdc gen hoocmon sinh trudng da
dudc tién hanh dét véi céc t6 hop nhu: mMT-hGH, mMT- hGRF, PRL-bGH, sMT-sGH,
hay sMT-sGH, (trong d6 sMT: sheep metallothionin, sGH;, sheep growth hoocmon 5,
sGHy: sheep growth hoocmon 9 — hooemon sinh trudéng citu 5 va 9). Viée chuyén cac
gen trén nham cho citu 1én nhanh, nhiéu thit nac, it md. Ngoai cac gen hoocmon sinh
trudng, ngudi ta cung chuyén mét 88 gen ngoai lai khac vao eitu nhu chuyen gen cua 2
enzym vi khuén cii bién serin thanh sistein nhim tang slc san xuat len cla ciiy, gen

interferon va gen chéng influenza caa chudt vao cru lam téng cudng siic chéng bénh
cho etlru.

Clark va c¢dng sy & Vién Sinh ly dong vat Edinburg da dLIa gen ma hoa yéu td IX
(yéu t& déng mau quan trong), hodc dua gen ;- antitripsin (gen AAT: chét tc ché
protein kinase inhibitér o, 14 chat cAn thiét diéu tri bénh viém phéi) vao ciru da tao
ra clru san xudt sia c6 cde chét trén dé didu tri bénh. Hang Genpharm a California
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ciing da tao citu chuyén gen tlet stia chta lactoferrin, mdt hgp chat chéng cac vi
trung gay bénh.

4.4.2.6. Cdc gen diing dé chuyén cho gia cdm

Ga trd thanh d8i tugng quan trong trong céng nghé chuyén gen, nhim, ting kha
nang chéng bénh, téing san lugng thit, tring... Gen beta - glactosidase cua vi khuédn
duge chuyén vao ga théng qua retroviral vector da duge ti€n hanh. Angen, mot hang tu
nhén d3 tao ra 3 loai ga chuyén gen, dé la: ga khang bénh do virus, ga c6 téc dd ting
trong nhanh mang gen hoocmon sinh trudng ctia djng vat c6 vii va gi san xudt mot s&
chét biét duge chita trong tring dé chita bénh v.v...

4.4.3. Cac phudng phap cha yé'u trong chuyén gen & déng vat

Chuyén gen & dong vét ¢6 thé bing nhisu phudng phap khac nhau nhu chuyén gen
bang vi tiém, chuyén gen nhd liposome, chuyén gen nhd virus va retrovirus, chuyén
gen bing bién nap, hoic diang sting bén gen. Sau day ching ta xem xét mot s& phuong
phap chuyén gen chi yéu dé chuyén gen vao dong vat.

4.4.3.1. Chuyén gen nhé vi tiém

a) Khdi niém _

Chuyén gen théng qua vi tiém vao phéi non cla déng vat 14 sit dung thiét bi vi
thao téc ¢6 gdn kim thuy tinh cyc nhd dé tiém doan ADN ngoai lai vao t& bao phéi &
giai doan 2 d&n 4 t€ bao, Dich tiém 12 mét lugng nhd tit 1 dén 2 nanolit (nl). ADN ¢6
néng dd khoang 30ug/ml, chita khoang 10° ban sao gen chuyen dudc tiém tryc tiép vao

~ t& bao phéi tran.

b) Quy trinh vi tiém

Quy trinh vi tiém & dong vat khac nhau ¢é nhitng thao tac khac nhau. Tuy nhién,
quy trinh chung ¢6 nhiing diém co ban gidng nhau. Sau day chiing ta dé cap dé&n quy
trinh tao ca chuyén gen bling vi tiém, gdm céc budc chmh sau (Hinh 4.4).

— Thiét ké& djch tiém:

Dich tiém 14 ADN ngoai lai gbm c6 gen c&u triic (vi du gen hGH) gin véi promotor
manh réi gdn véi plasmid tao plasmid tai t& hgp nho st dung enzym gidi han. Plasmid
tai t& hgp dudc bién nap vao t& bao kha bién (vi du t& bao E. coli DH5a) bing phudng
phap xung dién hodc sfc nhiét. Tiép theo la chon cac khuén lac E.coli di bién nap
nhén nudi dé tao dong. Tach chit va tinh sach ADN va dénh gia t8 hgp dé tao ra dich
tiém mong mudn. C6 nhiéu cach danh gii su ¢6 mit ca gen chuyén trong plasmid tai
t8 hgp nhut phudng phap PCR, hoic lai axit nucleic.

— Tao phdi trdn:

Tring sau khi bé chit keo dinh ti€n hanh loai bé mang chorion bing dung dich
tripsin 0,3% (W/V) trong dung dich Holtfreter trong thdi gian tit 1 dén 2 phit. Quy
trinh khtt mang phai duge theo d&i trén kinh hién vi dé bao dam tritng duge béc mang
hodn toan ma khéng lam tén thuong dén tring. Khi théy hién tugng mang chorion bit
d4u bi phén huy thi ngiing viée x{ 1y bling tripsin va ria tring nhiéu 1in bing dung
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dich Holtferter (dung dich mudi ding trudng). C6 thé tin hanh béc mang chorion bing
tay sau khi da xt ly sd bd bing dung dich tripsin 0,25% trong khoang 30 giay. Tring
ca sau khi thu tinh va xi ly duge dua vao dia petri c6 phti 16p agar méng va dua lén
kinh lip ¢6 do phéng dai 10 1an. Kep nhe tring bang panh kep, sau d6 xé mang bang
kep kim nho. Can than trong, tranh lam v3 triing va cAn phai thao tac nhanh dé khéi
anh hudng dén qua trinh vi tiém.
Promoter Gen cau trac Plasmid Ca bé me

Gan nGi Tiém kich thich

e Thu tring va tinh trung
Tao to hop _
Tao dong
Bién nap
Thu tinh nhan tao
E.coli ( O }
Nhan nubi
Loai mang chirion @
Tach chiét Vi tigm Xung dién

89, —— =

Danh gia t8 hdp gen

Western blot, PCR, RT-PCR Ap nd

Tao dong ca : Danh gia ca chuyén gen
chuyén gen

= 3 BT
T

Hinh 4.4. So d6 tao ca chuyén gen bang vi tiém
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— Phuong phéap vi tiém:

D& bién nap gen vao phdi b_é'mg vi tidm cAn phai tao kim vi tiém, kim nap va kim
giit. Dudng kinh bén trong miai kim vi tiém khodng 0,2um. Kim gid duge ché tao bang
dng capillar ¢6 dAu nhin, dudng kinh bén trong khoang 1mm. Sau khi d6t néng 6ng
capillar, ding may kéo kim tu dong tao ddu kim giit ¢é6 dudng kinh bén trong khoang
80-100pm. Kim nap cing duge ché tao bang 8ng capillar ¢6 dudng kinh bén trong
khoang 1mm, Ho 8ng capillar trén ngon llia dén con cho mém rdi kéo nhanh tao éhg cb
ddu vdi kich thude khodng 0,2um, chiéu dai 10-15cm. Kim nap ndy duge né1 véi mét
bom tiém (Syringe) bing nhua mém, hiit t¥ dich tiém ADN vio day kim nap réi dua
d4u kim nap vao tan ddu mut kim vi tiém va bom dung dich ADN vao tring.

BE_‘} vi tiém thao tac cho phép difu chinh cAc kim theo khong gian 3 chiéu. Dua mét
lugng dich tiém khoang 1-2nl vio mdi t& bao phdi & giai doan 1 dén 4 t& bao. Sau khi vi
tiém, tring dude 4p trong dung dich Holtfreter va dam bao cung cép oxy thudng xuyén
cho tring. O nhiét d6 28°C, tring da vi tiém € nd sau 48 dén 50 gid.

— Panh gia sy hdi nhap cia gen ngoat lai vaoe trong hé gen cua ca vi tiém:

Sau khi vi tiém cho ¢4 nd, budc tiép theo la danh gia sy hoi nhap clia gen ngoai lai
(hGH) vao trong hé gen cla ca bing phudng phap PCR, gdm cac céng doan:

+ Tach chi€t ADN hé gen ca. Sau khi tach chiét ADN, kiém tra do tinh sach bing
do ty 16 ODysonm’ODosone phai dat tit 1,6 dé&n 2,0.

+ Tién hanh PCR véi cap mdi dic hidu cho gen ngoai lai (vi du gen hGH). Sau d6
kiém tra san phdm PCR bang dién di. Néu ban dién di ¢ bing tuong tng véi gen ngoai
lai 1& vi tiém thanh céng. Trudng hgp vi tiém hGH thi xudt hién ¢ ban dién di bang
479 p thi vi tiém gen hGH da thanh coéng.

— Pénh gia sy bidu hién gen ngoai lai vao ¢4 vi tiém:

" Gen ngoai lai (hGH) sau khi héi nhap vio hé gen cia ca c6 thé bidu hién hoic
khéng biéu hién. Su biéu hién cha gen hdi nhip thé hién & mde dd ph1en ma va dich
mé. Danh giad mdc d6 phién mi béng cach tach chiét ARN tdng s6, sau d6 si dung
phuong phap RT-PCR (Revert Transcription PCR: Phan ttng PCR phién ma ngugec) dé
xéc dinh sy biéu hién cia gen ngoai lai & mic d phidn méa tao mARN. San phdm RT-
PCR dugc kiém tra bang dién di trén gel agarose 1%. Né&u xuét hién bang 479bp 14 gen
dude biéu hién.

Ciing c6 thé kiém tra su bidu hién clia gen ngoai lai (hGH) bang viéc xem xét miic
d6 tang trong va hiéu suit si dung thitc &n. Néu chuyén gen hGH thanh céng thica vi -

tiém ting trong nhanh va ¢6 hidu suét stt dung thic &n cao hon hén so véi ca d6i
chiing.

4.4.3.2. Chuyén gen bdng sit dung liposom dé& xit Iy tinh tring

a) Khdi niém |

Chuyén gen bing st dung liposom 14 k§ thuit U tinh tring vdi liposom chia
plasmid t4i t8 hgp mang gen ngoai lai, sau @6 ding tinh triing nay cho thu tinh nhéan

tao. Tt dé s€ tao ra phdi mang gen ngoeai lai. Binh thudng tinh trung khéng dung hgp
céc dogn ADN tran, nhung khi sit dung liposom 1a cac mang lipit gé1 boc ADN ngoai lai
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thi cé thé dua ching vao bén trong tinh trang. Tinh tring mang gen ngoai lai dugc thy -

tinh véi tritng cho hgp tit chuyén gen.
b) Cde budc tién hanh
— Phuong phéip:

Plasmid t4i to hop mang gen ngoai lai duge déng gdi trong liposom rdi duge phi
mot 16p mong tinh tring, v8i khodng 107 tinh trung, & 37°C trong thoi gian 30 phiit.
Sau dé 14y tinh triing da xi 1y nay cho thy tinh nhan tao. Thé hé con F, duge kiém tra
gen chuyén va su bidu hién ciia gen chuyén. Kiém tra gen chuyén duge dun'g hgp hay
khéng & thé hé con bang phudng phép PCR, hoac bing phuong phap lai Southern blot.
Su bidu hién cGa gen chuyén con duoé xac dinh bang phuong phéap dién di mau trén gel
polyacrylamid. N&u chuyén gen thanh cbng thi bing dién di protein sé xuat hién bang
protein tuong tng véi gen chuyén ma héa. .

~ Uu diém:

" Phuong phap chuyén gen bang thu tinh nhan tao dé thyc hién. Vige xi ly tinh
trung vdi liposom chita ADN ngoai lai va sy hoa nhap cta ching vao tinh tring khong
dnh hudng dén kha ning sinh sdn ciing nhu sitc sdng ctia thé hé con. Phuong phap nay
phu hgp véi viée tao ra mét s6 lugng 1én con chau chuyén gen.

'4.4.3.3. Chuyén gen nhd virus va retrovirus

a) Khdi niém

Chuyén gen nhd virus 13 phudng phip dua gen ngoai lai ¢hén vao hé gen virus,
sau d6 cho virus nhiém vao t& bao chit d8 chuyén gen vao t& bao chi.

Chuyén gen nhd retrovirus mang gen ngoai lai: Sau khi xam nhidm vao t€ bao chi,
retrovirus sé tong hgp ra cADN nhd enzym phién mi nguge. cADN mach kép cla gen
ngoai lai sé duge chén vao hé gen clia t& baio chii. C6 nhiéu loai virus, retrovirus 6 thé
duge stt dung dé chuyén gen. Sau day chiing ta xét mdt trudng hgp chuyén gen nhd retrovirus.

b) Cde bude tién hanh . ;

Retrovirus ¢6 hé gen-1a ARN c6 thé chuyén thanh mach ADN mach kép bing
enzym phién mé ngugc caa retrovirus. Khi xdm nhidm vao t& bao vat chd thi ARN
chita gen ngoai lai cia retrovirus hinh thanh ADN kép vi ADN mach kép ndy gén vét
hé gen ctia t&€ bao chd. ADN clia retrovirus sau khi gén vao t& bao chi ¢6 thé truyén lai

cho t& bao vat chi, gen ngoai lai da duge retrovirus chuyén vio va duge truyén lai cho

thé& hé sau.

Cach chuyén gen thudng 14 sit dung t& bao mam duge nudi cdy vi cho lay nhidm
vdi retrovirus mang gen ngoai lai trude khi t& bao mam biét hoa thanh tinh trung 14 co6
higu qua. Tinh trang sau khi mang gen ngoai lai tit retrovirus s& cho thu tinh nhin
tao. Ciing c6 thé chuyén gen vio t& bio phéi rdi dua vao co thé me. Vi th€ mubn st
dung retrovirus lam vector chuyén gen trude hét phai loai bo gen giy ung thu cia né,
dong thai phai loai bd mot phdn hé gen clia retrovirus dé tao ra mét khodng tréng lam
noi gén gen ngoai lai.

¢) Ung dung
- Chuyén gen nhd retrovirus da duge st dung dé chuyén gen cho cA mu van (Danio
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rerio), hoiic ca medaka (Oryzias latipes) vao chudt (Mus musculen). Ty 1é ca mang gen
ngoai lai 1a 5,6%. Chuyén gen nhd retrovirus ciing ¢6 thé tng dung dé chita tri mot s&
khuyét tat di truyén, vi du, dé phuc hdi vige sdn xuit insulin § nhiing ngudi dai thao
dudng. Tuy nhién, cin hét stc than trong khi si dung cac virus va retrovirus dé
chuyén gen. Céc virus va retrovirus phii ddm béo an todn va phai bist tudng tan vé
chung trude khi st dung ching lam vector chuyén gen, S dé cliuyén gen nhd
retrovirus vao t& bao chudt duge thé hién d Hinh 4.5.

Phéi chuét
8 t& bao
Vector
Gen chuyén

T& bao da lay nhiém u u
vdi retrovirus : o
mang gen chuyén ‘ °

Phai thay ddi di truyén

duge chuyén ghép r

vao chudt cai

Co thé me

TN C NI " o N " o N

Hinh 4.5. So d8 chuyén gen nhd retrovirus
(Ngudn: Winter P.C. va cbng sy, 1998)
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4.4.3.4. Chuyén gen nho gen nhdy

a) Khdi niém

G mot s8 loai sinh vat nhan chudn nhu ngd, rudi gifm... trong hé gen cha ching ¢6
cac doan ADN tén tai & dang nhidu bin sao va cé kha nang véan dong sang cac vi tri

mdi trong hé gen. Cac doan ADN dé duge goi la cac y8u t§ di truyén van déng

(Transposable genetic element - TGE). Yéu t8 di truyén van ddng dau tién duge phat
hién 12 mét doan xen (insertion sequence - I1S). D6 14 doan ADN nhé khéng mang gen
nao. Nhiing yéu t6 khac ¢6 mang gen duge goi 1a gen nhay (transposon). Cac gen nhay
thutng chita khodng vai ngan cip nucleotit va duge ky hiéu 12 T, kém theo chi 58, vi
duy, T,,. Néu gen nhay ¢6 mang gen nao d6 thi ngudi ta ky hiéu gen vao trong ngoic. Vi
du T.: (amp-r) 12 gen nhay T,; mang gen khing ampiciline. Gen nay la gen danh dau
d& phat hién su di chuyén, van d0ng ciia gen nhay.

b) Co ché hogt dong ctia gen nhdy

Co ché xen clia gen nhay vao nhifm sdc thé c6 thé hinh dung nhu sau:

Tai diém dich, noi ma gen nhay xen vao trén nhiém sic thé (diém dich) xay ra mot
vét cit hinh chit chi. Gen nhay s& xen vao gifia sau dé vét cit duge han lai theo nguyén
téc bd sung. K&t qua nhiém séc thé sé mang gen méi do gen nhay dem dén.

c) Ung dung

Gen nhay duge dung lam vector chuyén gen 8 nhidu loai dong vat, dac biét 1a cac
loai ¢6n trang nhu ruéi gidm Drosophila hay & mudi s8t rét Anopheles.

Céc y&u t6 dap ting ddy 40 cac yéu cau chuyén gen ngoai lai vao cac loai con tring
khéc nhau nhu: Minos, Hermes, Marier, Piggy tach ra tit Drosophila, Musca domestica
va i Trichoplusia. Cac gen danh ddu cho chuyén gen nhd gen nhay la céc gen quy
dinh tinh trang v€ hinh thai, gen protein phat mau huynh quang GFP, RFP hay YFP.

4.4.4. Cac hudng mdi va thanh tyu img dung déng vat chuyén gen

Dong vat chuyén gen duge dng dung nhiéu trong cac linh vuc khde nhau nhu
nghién ctiu khoa hoc cd ban, ang‘dun'g trong chin nudi, tao giéng va {ng dung trong y
hoc. Nhiing thanh tyu chit yéu trong viéc tao ddng vat chuyén gen la lam tdng kha
nang sinh trudng cla cic vat nudi nho chuyén gen hoocmon sinh trudng, hoic chuyén
gen lam tang sitc san xuit tring, len va nhitng déc tinh méi khac. Tuy nhién hién nay,
ngudi ta quan tAm nhiéu dén vige chuyén gen & déng vat dé tao s&n phAm nudi nhu cac
chdt duge liéu, hodc dé tao ra céc ndi tang thay th& cho ngudi.

4.44.1. Chuyén gen vio déng vét dé sdn xudt protein tri liéu

Tit 1986, nguoi ta da dé& xudt viée sin xuit céc protein 1am duge lidu. Bang cach
chuyén gen vio déng vat 1ay sita d3 thu dudc sita ¢6. chita cac protem khang khuén,
chéng vidm. Viée chuyén gen mi hoa cho protein tri lidu nhu yéu t& déng mau Factor
IX, hoac protein {tc ché& enzym protease a1 (al- antitrypsin) da cho ham lugng cac chat
nay trong sifa rit cao, cho phép diéu tri bénh bing cach ubng sita.

() My, chuyén gen cho dé Alpine da san xuit siia chita protein didu tri ung thu ¢é
tén 1a BR96. Ngudi ta ciing chuyén gen vio citu, holic bd d€ sin xudt albumin bd sung
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cho nhitng ngudi bi bénh suy dinh dudng, suy gan. Uéng siia citu, sita bod chuyén gen
san xudt albumin 1a phuong phap ré tién nhé&t didu tri bénh suy dinh dudng cho nguai.
4.4.4.2. Chuyén gen vao déng vat nhdm tgo ra ngi tang thay thé

Van dé cung c&p ndi tang thay thé cho ngudi 14 van dé hét sic khé khan néu chi
dua vao ngudn cung cdp tit chinh con ngudi. Hudng st dung ndi tang déng vit chld
y&u 14 cha lgn 13 huéng c6 nhiéu trién vong. Trudng Dai hoec Cambrige di tao ra lgn
chuyén gen c6 tim mang protein ngudi dung dé ghép cho ngudi ma khéng giy hién
tugng thai ghép. Ca ghép tim lon chuyén gen cho ngudi diu tién cho th&y sau mét
nam, qua tim lgn vin hoat ddng binh thudng trong cd thé ngudi. Hién tai, cic nha
khoa hoc da tao ra hang trdm con lgn co thé cung c&p céc ndi tang nhu tim, thén,
gan... nhdm dé ghép cho ngudi.
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Chuong 5
CONG NGHE DI TRUYEN THUC VAT

5.1. KHAI NIEM CHUNG VE CONG NGHE DI TRUYEN THUC VAT

Ngay tir giai doan dau khi con ngudi biét tréng trot, ngudi ta da cé y thUC chon
loe cac cay trdng theo nhiing dac tmh ¢b 1¢i cho.con ngudi.

T hic bit ddu trong trot dén cudi thé. ky XIX, t4t c& nhiing gibng cay trong dude cai
tao thufcmg do nguoi ndng dan thyc hién dua vao kinh nghiém cua ho. Qué trinh chon loc
t6n thdi gian hang chue, tham chi hang trim nim nhung hidu qua lai khodng cao.

Vio nita diu thé ky XX, thanh tyu vé cai tién gidhg cdy tréng didn ra manh mé nhd
¢6 nhiing thanh tyu nghién citu vé sinh hoc nhu viéc kham pha ra dinh luat di truyén
Mendel, kham pha ra hién tugng di truyén lién két cla Morgan va nhiing két qua
nghién ctu khac, tit d6 tao ra cdy tréng mang bign di td hgp ctia nhidu gen ¢é lgi. Cung
vl su ra ddi cua cac ky thuat gay dét bign bang céc tic nhan vat ly nhu tia X, tia gama,
tia notron va cac héa chét, ngudi ta sit dung ky thuat dét bién trong cai tao hé gen cla
cdy tréng nén di tao ra nhifu gidng méi c¢6 nhidu dic tinh quy. Tréng trot gbm c6 3
nganh chinh: Gifng cay trdng, Bio vé Thuc vat va Ky thuat canh tac. Theo G. Wenzel,
niam 1998, thi cdong nghe sinh hoc déu dng dung vao ca 3 nganh chinh cla tréng trot.

Cong nghé sinh hoc thue vat tif khi ra ddi duge phat trién theo 3 giai doan chinh:

- G1a1 doan ti 1937 d&n 1957: Nudi thanh conddowiff, t& bao nhu t& bao ca rét,

phéat hién vai trd cia céc vitamin va cta cée chit didu hoa sinh trudng nhu auxin va
cytokinin.

— Gial doan tir 1958 dén 1992: Tach va nudi t& bao don, tao t&€ bao trin

(protoblast) va tai sinh cy, tao ciy don boi béng nudi ey bao phan. Dic biét tit nim.

1980, phat trién céng nghé di truyén (cong nghé gen) thuc vat.

— Giai doan tit 1992 d¢&n 2005: Ung dung cac thinh tyu cong nghé di truyén vao
san xuét véi quy md 16n va tren dlen rong '

Nhu vay céng nighé di truyén thye vat ¢6 thé hiu 14 cong nghe sU dung cac ky
thuat hién dai dugc thyc hién trén t& bao va axit nucleic (ADN va ARN) dé nghién
cltu céu trie va didu chinh vé bisn dé; gen, chuyén gen mong mudn vao t&€ bao nhim
tao ra co thé thue vat mang nhiing dic tinh méi cling nhu sdn phim méi.

S3an phim cha cdng nghé di truyén thuc vat 13 cdc cdy trong dudge tao ra tit md,
hodc t& bao cla cdy, cac cay trong chuyén gen ¢o nhlmg tinh trang mdéi pht hgp véi
1gi ich cta con ngudi. Cong nghé di truyén thyc vat gém c6 2 linh vitc chinh la cong
nghé nudi cdy md, t& bao thue vat va ky thuat chuyén gen vio thua vat.

96

Bl
g

VR
R



&5 -

5.2, CONG NGHE NUO!I CAY MO VA TE BAO THUC VAT
5.2.1. Co s& nudi cay mo va té bao thyc vat
5.2.1.1. Khdi niém

Nudi cdy md, t&€ bao thyc vat 1a pham tra khai niém chung cho tit ca cac loai
nudi ¢y cic nguyén lidu (t& bao, md, phdi...) thyc vat hoan toan sach cac vi sinh vat,
trén mdi trudng dinh dudng nhén tao trong diéu kién vé trung,

Nuéi cdy md, t&€ bao bao gdm nudi cidy non, cdy trudng thanh, nudi cdy céc bd
phén cd quan nhu ré, thén, 14, hoa, bao phén, nodn chuta thy tinh, ... nuéi c&y phéi,
nudi cdy mé seo, nudi cdy cac t& bao don va nudi cdy t& bao trdn (protoblast). Nudi
cé’y t& bao thuc vat thue hidn trong 8ng nghidm (invitro) khéc vdi qua trinh nudi
tréng cay ngoai didu kién tu nhién, -

Nubi cdy md, t& bao thye vat thudng st dung cac bd phan nudi ¢y khac nhau véi
muc dich khae nhau: _

— Nuéi cdy cic dinh sinh trudng, chép ré nhim nhin nhanh dong cay déng nhit
vé di truyén va lam sach bénh do virus, vi khuén.

— Nudi cdy bau, nodn chua thu tinh, hoic bao phin nhim tao ciy don bdi, tao
dong déng hop ti.

— Nuéi edy phﬁi nham mué dich eitu phéi khi lai xa, tit d6 nhéin dong cdy lai xa va
phé hién tugng ngu nghi cia hat.,

— Nudi cdy md seo (callus) nham muc dich tao dong vd tinh, tao dong t& bao don
va tao cdy c6 bién di soma.

— Nudi cay t&€ bao dé tao dong t& bao don, tit d6 tao ra t& béo tran 4¢€ lai vo tinh,
hodc dé bién nap gen, chuyén gen. ' _

Sd dé st dung cac md, t& bao vao cac muc dich khée nhau thé hién d Hinh 5.1.

L Sach viruts
Hat phan Nhan nhanh
o) _ : ’ D6t bién
% l Bién nap gen
J Lai xa
Bao phén v Ngan hang gen
/ D Phai : Tao dong thuin
u N&i nhil -

Ti hoan hinh thaj

Ky thuét gen
AL r—— -
Hinh sinh truang @Té bao trdn Caiﬁus Tai sinr chdi

! 7

Cay méi
s (oung o) .—I
Ménh 14 Bung hop Phan hoa
N sinh hda ;
Cay 8 San xuft
| cdng nghiép
N/ . chuyén hba
Boan thdn

Té€ bao don

R&

. . Hoat chét
Hinh 5.1. S0 d6 muc dich s dung cac md, té bao
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5.2.1.2. Co s0 ky thudt nudi cdy mé té bao thuc vit
a) Co sd khoa hoc ctia k¥ thudt nuéi c6y mé, t& bao

— Tinh todn nang cua té& bao:

V& tinh toan nang cha t& bao dAu tién duge Haberlandt (1902) dé cap. Ong cho’

rang, mbi t& bao bat ky cla co thé da bao déu tiém tang kha ndng phat trién thanh
mot c4 thé hoan chinh. Theo quan diém cha sinh hoc hién dai thi m&i t& bao riéng ré
dd phén héa déu mang toan bd théng tin di truyén cla toan bd co thé. Trong didu
kién thich hgp, m6i mot t& bao déu c6 thé phat trién thanh mét co thé hoan chinh. Pé
14 tinh toan ndng cha t& bao. Tinh todn nang cta t& bio la cd sd khoa hoc cla phuong
phap nuéi cdy ms, t&€ bao thuc vat. Hién nay, ngudi ta dii thye hién duge kha ning
tao ra mét cd thé thue vat hoan chinh ti mét t& bao riéng ré.

— Sut phan héa va phan phdn hda cla té& bao;

Cd thé thuc vat trudng thanh la mdt téng thé théng nhat bao gdm nhidu cd quan
khac nhau, ¢6 chltc nang khéc nhau va duge hinh thanh tit nhidu loai t& bao khac
nhau. Tuy nhién, t4t ca céc loai t& bao déu bat ngudn ti mét t& bio hgp tit ban dau.

T& bao hop ti d4u tién hic d4u phén chia thanh khéi t& bio chua chuyén héa. Cac té

bao chua chuyén hda nay ti€p tuc phan chia va bién d6i thanh cac t& bao chuyén héa

d&c trung cho cac md, cd quan ¢ chlic ning khac nhau. D6 14 hién tugng phén hoéa té&

bao. Tuy nhién, cac t&€ bao chuyén héa thanh cac t& bao chuyén biét lai khéng mat
hoan toan sy bién d6i cia minh. Trong nhiing diéu kién thich hgp nhat dinh chdng ¢6
thé trd thanh dang t& bao nhu t& bao ban ddu, nghia 14 & dang t& bao chua chuyén
héa. Hién tugng nay goi 13 hién tugng phan phan héa té bao.

Sy phin héa vA phan phén héa t& bao 12 mét qua trinh hoat héa, dc ché hoat
dong cta céac gen. Trong mdt giai doan phat trién nhit dinh cia cay, mot s& gen nao
d6 dang d trang thai de ché khong hoat ddng duge hoat héa dé cho ra mét tinh trang
biéu hién méi. Ngude lai mot s6 gen lai bi tc ché dinh chi hoat dong. Qua trinh hoat
héa, tc ché dién ra theo mét chuong trinh da dugc 14p sin trong ciu tric hé gen cua
t& bao, gidp cho sy sinh trudng, phat trién cla co thé thye vat duge hai hoa. Sy hoat
dong hai hoa cha cac t& bao va md cd quan c¢dn phu thude vio t& bao ndm trong khéi
mé, ¢d quan cla cd thé. Khi tach riéng titng t& bio, hodc 1am giam kich thude kh&: mé
s€ tao didu kién cho viéc hoat héa céc gen cta té& bao.

Ky thuit nudi ¢dy md, t& bio thuc chat 14 k¥ thuat didu khidn phat trién sy phat
sinh hinh thai ca t&€ bao thuc vat mét cich c6 dinh hudng dya vao sy phan héa va
phan phan héa cha t& bao thye vat. D& diéu khién sy phét sinh hinh thai ctia t& bao,
ngudi ta b8 sung vao moi trudng nudi cdy hai nhém chat didu hoa sinh trudng thuc
vt 14 auxin va cytokinin. Ty 1& ham lugng clia 2 nhém chét didu héa sinh trudng nay
.trong mbi trudng nubdi cdy khac nhau sé dinh huéng cho sy phat sinh hinh thai (phat
sinh chdi, ré, hodc mé seo) clia md nudi cdy khéac nhau. Trong méi trudng nudi cay, ty
18 néng d6 auxin/cytokinin (dai dign 1a [AA/kinetin) 1a th&p thi mé nuéi cdy phat sinh
theo huéng tao chéi, ty 18 nay cao thi mé nudi cdy sé tao ra md seo.
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b) Yéu cau ky thudt cua nuéi cdy mé, té& bao thuc vdt

— Cac thiét bi hba chit bao gdm:

+ Cén phén tich, cin k§ thuat, td dyng héa chat, ti lanh, may do pH, ndi khi
trung v.v..,

+ Budng cay, hodc tu cdy vo trung: Budng ciy vdl diéu kién phai kin, dé diét
trang, bao dam khi nuéi cdy khéng bi nhiém khuén.

+ Budng nudi cdy. Budng nubi cdy bao dam &n dinh nhidt dé (25°C), dam bao didu
chinh dii 4nh sang, chu ky chidu sang (hodc béng tél) thich hgp véi ting yéu cidu nudi
cAy cac loai md. Cac gia dé nudi ciy c6 thé bang gb, bing sit hodc thép khéng gi. Kich
thude phai phi hgp véi ting loai cAy va quy md thi nghiém,

— M&1 trudng nudi cdy mo, t& bao thuc vat

C6 nhiéu loai méi trudng khic nhau, ¢6 thanh phin va ty 1& thanh phdn khac
nhau. Tuy nhién, ¢c6 mot s& thanh phan cd ban d6 la:

+ Cac thanh phan méi trudng baoc gém: cic loai mudi, ngudn cacbon, vitamin, céc
chit diéu héa sinh trudng, cde nhém chdt bd sung va cae chit don. Cac loai mudi
khoang ding trong mdi trudng nudl cdy md t& bao thuc vat gdm cac nguyén td da
ugng (NO,;~, NH,*, 80,77, HPO,2", H,P0, ...) va chc nguyén t& vi lugng (Fe, B, Mn,
Mo, Cu, Zn...). '

+ Nguon cacbon cha yéu la cac loai dudng sucrose, dextrine, glycerin, rugu va
ciing c6 thé 1a axit hiiu cd. .

Vitamin cdn b8 sung vao méi trudng nudi cdy bao gdm céc loai nhu vitamin B,,
vitamin B,, vitamin B;, Biotin... '

Cac nhém chdt b8 sung bao gém nudc dita, dich chiét m&m lta mi, dich chiét ndm -
men, dich thay phan cazein v.v.., ' _

Cac chit diéu hoa sinh trudng bao gom cé auxin va cytokini;l. Auxin 13 hoocmon
sinh trudng kich thich sy sinh trudng ctia t&€ bao gém ¢é 4 loai indolylacetic axit
(IAA), naphthylacetic axit (NAA); 2,4D va Indolylbutyric axit (IBA). Cytokinin la
hoocmon phin bao gém ¢6 3 loai 1A kinetin: mét dén xuét cGa bazo hitu co adenin;
zeatin cling 12 mét din xudt ciia adenin vi mdt loai cytokinin niia ré tién hon 1a 6-
Benzylaminopurin (BAP). Bén canh 46 cén c6 mét s6 chit didu hoa sinh trudng khac
nhu Gibberellic axit (GA3); abscisic axit (ABA) ciing duge st dung, trong nudi cdy md
dé phat trién hoa, tang chifu cao va ting sic chéng chiu clia ciy.

c) Mot s6'méi triong co ban ding dé nuéi cdy mo té bao

Thanh phan cha cac mdi trudng nudi cdy ciing nhu ty 18 caa cac thanh phan ¢
thé khac nhau tiy thudc vao ngudn gée mé, t& bao va yéu cdu cta vide nudi cay. C6
nhiéu loat méi trudng nudi c&y khac nhau. Sau day 12 mét s8 mbi trudng phit hdp véi
cac 461 tugng khac nhau:

- Méi trudng Murashige-Skoog (MS) 12 méi trudng duge s dung rong rii nhit
trong viée nudi cdy md t& bao thuc vat. Méi trudng MS thich hgp cho viéc nudi cdy

99



thye vat mét 14 mdm va hai 14 mAm. Ngay nay trén cd s3 méi trudng MS, ngudi ta cai

ti€n thanh nhiéu méi trudng khac nhau, quan trong nhit 1 bd sung céc chat didu
héa sinh trudng,

— Méi trudng Anderson 13 méi trudng chuyén ding cho viéc nhin giéng vé tinh
céc cay thude ho Pé quyén (Rhododendron). Néng d9 cac loai mudi khoang cia méi
trudng Anderson chi bing mét niia so véi méi trudng MS. Tuy nhién, méi trudng nay
¢6 thé b8 sung chit diéu hoa sinh trudng BAP va 6- Dlmethylamylammopurm Méi
trudng nay cling pha hgp cho vide nudi ciy cac ciy than gb nhd.

— Méi trugng Gamborg: Bao gdm. cac loai mudi kheang nhu amonium nitrat,
cancium chlorid, sulphat ddng, sulphat magie, sulphat mangan, muéi kali, cic chét
hitu co, mdt s8 chdt diéu hoa sinh trudng. Day 14 méi trudng thit nghidm déu tién dé
nudi cdy dau tudng, sau d6 ap dung ding dé nhan giéng v6 tinh, nudi cAy t& bao trin.

- Méi trudng nudi cdy hoa phong lan: Trén c¢d sd thanh phan méi trudng khac
nhau, hing Sigma da dua ra mdt s6 mdi trudng nudi ciy phong lan. Trong nhiing méi
truong niy bao gom cac loai mudi khoang amonium sulphat, cancium chlorid,

sulphat magie, sulphat déng, sulphat mangan, myoindositol, nicotilic axit, pepton,
hodc sucrose. :

'5.2.2, Nhan gidng cay tréng bing nusi ciy mé, t& bao

5.2.2.1. Khdi niém va muc dich chung
‘Trong nganh trong trot, nhiu truong hgp doi héi phai nhan nhanh mét kidu gen

uu td bang cach su dung mé t& bao sinh dudng dé tao thanh cac dong, gidng cay mdoi'

©6 cling mét kidu gen. Néi chung, gn nhu tit ca cac phéan, tham chi céac t& bao clia

cay tudi c6 thé diung lam miu dé nusi cdy md nhu ré, 14, than, phan hoa nean, thit .

cla la v.v... Nguyén tic cd ban 1a miu phai chita t& bao sdng 14y ti cac md non trong
d6 ¢6 nhiu t& bao dang phan chia. Cay duge chon dé 148y mé te bao phai c6 phAm chat
tét, ning suét cao, khéng bi bénh va khéng d trang thai ngd, nghl

— Ky thuat nhan nhanh cac giéng cay tréng invitro ¢6 nhiing wu viét hon cac
phucng phap nhan gidng khac dé 1a: :

+ C6 thé nhan gidhg cay trdng § quy md cdng nghiép.

+ C6 hé s6 nhan rat cao va cho céc c thd hoan toan dong nhat v& mat di truyén.
+ Sach bénh, cho sdn pham ddng loat, thuén tién cho thu hoach 14n.

— Ky thuat nhan nhanh gifng cay tréng duge tng dung vao cac muc dich sau:

+ Giit gin va nhan nhanh céac kiéu gen quy lam vat lidu cho cbng tac gidng.

+ Nhan nhanh céc loai, gidng hoa quy, cac gifng cdy cdnh khé tréng bing hat,

+ Nhén nhanh két hgp véi viéc lam sach virus, sach bénh.

+ Bao quan vén gen, tap doan gen.

Bang phuong phép nhéan nhanh giéng cay tréng trén cd s nudi cidy mod, t& bao

ngudi ta dd nhan nhiéu gidng hoa {(hoa lan, cAm chudng, hoa déng tién, hoa lily, hoa
cdc...), cac cdy luong thue, thye phdm (khoai tdy, mia, cd phé, ming tdy, ct cdi, ca
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chua...}, cic cdy an qua (chuéi, dita, cam, chanh...), cic cdy 14m nghiép (bach dan, keo
tai tugng, keo 1a cham, théng, ting...), cic loai cAy ednh (si, sung, da, 1oc vimng...).

5.2.2.2. Quy trinh nhén giéng vé tinh invitro

Cho tdi nay, c6 gAn 400 lodi cAy di dugde nhén gidng theo con dudng vd tinh
invitro. Theo Murashige (1974) va Georger (1993), quy trinh nhén gidng vé tinh gbm
cac bude sau: _

Bude 1: Chon loc va chufin bi ¢y me

Trude khi ti€n hanh nhéin gidng invitro eiAn chon loc cdn chon loc cin than cac
cay me (cdy 1dy miu, md, t& bao dé nudi cay). Cac cdy me phai 12 cAy sach bénh, sach
ném, siu, dac biét 14 sach virus. Cay 18y mau nudi cdy md phai 14 cdy & giai doan
sinh trudng manh. Céc cay nay phai dude tréng trong didu kién thich hop, ¢6 ché ds
chidm séc t8t va phong trir sau bénh tét trude khi lﬁ'y méu mé, t& bao. C6 nhu vay thi
mdi lam giam mAau nhiédm benh va ting kha ning séng va sinh trudng ctia miu nudi
cly invitro.

Bude 2: Nubi c8y khai dong

Day la giai doan 14y méu, khit trang va dua vio nudi cdy invitro. Giai doan nuéi
cdy khdi déng phai bdo dam ty 18 nhiém virus, nhiém bénh rat thap, ty 1& séng cao,
cdc md phai ton tai va sinh trudng tét. Khi 14y mau phai chon dung loai mé, ding
giai doan phat trién cdn thiét. Théng thudng ngudi ta 14y md & dinh chdi ngon, dinh
chéi nach rdi dén dinh chdi hoa va cé thé 1a doan than non; hodc manh 14 non. Dinh
chdi ngon, dfn.h chéi nach diing ¢é nhan nhanh nhiéu loai cAy trdng nhu: dia, khoai
tay, thude 14, ca chua, hoa cic, hoa hdng... Dinh chéi hoa dé nhan nhanh sip lo.
Manh 14 mAm dé nhan nhanh ho bAu bi v.v... Si dung chéi non cda hat ndy méam
ciing dé dang nhan nhanh nhiéu loai ciy tréng. '

Bude 3 Nhan nhanh ' -

Day 14 giail doan kich thich mé nudi cay phat sinh hinh thai va tang nhanh sg
lugng cdy théng qua con dudng tao chdi va tao phdi vé tinh. Tuy theo méi truong va
difu kién ngoai cdnh thich hgp ma viéc nhan nhanh cé hiéu qué cao. Néu méi trudng
¢6 ham lugng cytokinin cao sé kich thich tao chéi 8 giai doan diu. Diéu kién nudi cdy
thich hgp dé nhan nhanh 13 & nhiét do 25°C-27°C, thdi gian chifu sang la 16h/ ngay
dém va cuong d6 chiu sang khoang 2000-4000lux. Tuy nhién, tuy theo ting loai ma
¢6 ch€ d§ moi trudng citng nhu didu kign khac nhau. Vi duy, nhén nhanh cac loai hoa
thap tu (sip lg, su hao...) chi ¢in thdi gian chiéu sing 9-10h/ngay dem con nhén cac
loai hoa phong lan thi giai doan ddu lai dé trong t&i.

Bugce 4: Tao cay invitro hoan chinh
Mudn tao cAdy hoan chinh thi khi c¢6 chdi phal tao ré cho chéi. Muén tao ré cho
chdi cin chuyén chdi sang mbdi trudng tao ré. Msi trddng tao ré cb ty 1é

auxin/cytokinin cao. Do vay cAn b3 sung vio mbi trudng tao ré mot lugng nhd auxin.

Khi 6 méi trudng tao ré thich hgp, chdi sé tao ré ngay sau khi duge chuyén sang méi
trudng méi.
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Bude 5: Chuyén ciy invitro ra vudn udm

Dé chuyén cay invitro ra vitdn udm ngoai tu nhién ¢é ty 1& séng cao, sinh trudng
t8t, cAn bdo dam mét s6 yéu cdu saw:

- Cay invitro phai dat tiéu chuén - Ve hinh thai nhat dinh, c6 mot 50 14 nhat dinh,
¢6 bd ré va chiéu cao cay thich hgp.

" — Gia thé trdng cay invitro phm bao dam sach, toi x6p, thoat nude va cé da didu
kién dinh dudng phu hdp.

~ Vuon uom phai chi déng diéu chinh duge nhigt do, d6 4m, ché& dd chidu sang
cing nhu ché d¢ dinh dudng phu hgp.

5.2.2.3. Cac phuong thize nhén nhanh giéng vé tinh cdy invitro

Nhén gidng v6 tinh invitro di b8 sung cho céc k¥ thuat nhéin giéng vé tinh ¢d
dién nhu giam canh, gidm chdi, chiét, ghép va c6 uu thé chy yéu, dé la:

— Tinh kha thi réng: Véi ky thut gidm canh, chiét canh... chi ¢é thé thuc hién &
mdt s6 loai ciy trong nhit dinh nhu cac cdy An qua (cam, quyt, tdo...) va mft s8 cay
tréng khac. Khi nudi cay mé ¢6 thé st dung dé nhan véi nhidu loai cAy An qua, cay
lam nghiép va hiéu qua tac ddéng cao hon.

- - Téc d9 nhan gidng cao: Hé 88 nhan glong invitro rat cao, c6 thé dat téi hé s6 ti
3% dén 10", tuy loai ciy tréng.

— C6 kha nang céng nghiép héa cao: Nudi cAy md & trong diéu kién méi truong
dinh dudng én dinh, diéu kién chiéu sang, do Am... ¢6 thé chh dong, khéng phu thuge
vao mha vu. Do vay hoan toan c6 thé san xuit giéng ciy theo quy md cdng nghiép.

C6 nhiéu phuong thic nhan nhanh giéng vo tinh. Sau diy 1a mét &8 phuong thic
nhan nhanh gidng vo tinh invitro:

a) Hoat hoa chéi ndch p

Su phat trién ctia chdi duge kich thich bdng cach loai bd chdi ngon khi nudi ciy

dinh chdi, hoic doan than mang mét ngl. Theo phudng thiic nay, dé hoat héa chéi
nich can ti€n hanh theo hai cich tuy thude vao lodi ciy trdng:

— Tao ra cay truc ti€p tir choi nach. Cach nay thuong ap dung khi nudi ciy cac
loai cdy-hai 14 mAm nhu thude 14, khoai tay, hoa cic..

— Tao ra cum cho1 tif chdi nach. Trudng hgp nay ap dung le cac cdy mot 1a mam
nhu mia, [da..

b) Tao choi bc‘ﬂ: dinh

Ngoai phLIdng phap st dung nach, hoic chdi dinh c¢6 thé sit dung cac bd phén
khéc nhu m&u thin ciy, manh 14, cudng hoa, dé hanh... vao viéc nhén gidng v6 tinh.
Trudng hgp nay phai thyc hién qua trinh phan phéan héa va tai phan héa dé bit cac
t& bao soma hinh thanh chéi tryc tiép, hodc tao chéi guam ti€p qua mé seo (callus).

Néu tai sinh ecdy hoan chinh tryc tiep khong qua md seo thi thu dude cady nhanh
chéng va déng nhat vé di truyén. Phat trién cdy tit chdi tryc tiép, thudng 4p dung
trén déi tugng hai 14 mAm nhu khoai tay, thude 1a.
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Ly

O nhiéu loai cay nhu hoa lan, dia, chudi, hoa loa kén... thudng gép su phat trién

-cdy qua giai doan dé hanh (protocorm). Pay 1a hién tugng cing mot ldec mau nubi cay

c6 thé tao ra hang loat dé hanh. Cac dé hanh nay ti€p tuc san sinh ra cac dé hanh
mdi khac, hodc phat trién thanh cay. Phudng phap nay cho hé s6 nhan giong rat cao.
TU mdt mAu nudi cdy cé thé tao ra hang tridu ca thé sau mot thoi gian rat ngan. Nho
phudng phap nay ma mot s6 loai lan vén rat dit trd thanh cé gia phai ching. Hién
nay phuong phép st dung dé hanh trd thanh nén tang cho céng nghé san xuét lan,
chuéi, daa.

¢) Tao phéi vé tinh (Somatic embryos)

O thuc vat sinh san hitu tinh, phéi 12 san pham dau tién clia qua trinh thu tinh.
Tu phéi htu tinh nay hinh thanh ra ciy trudng thanh. Tuy nhién, trong qué trinh
nudi cdy invitro, phdi c6 thé dude hinh thanh tit cac t& bao soma, goi 1a phéi vo tinh
(Somatic embryos). Cac phoi vo tinh nay cé thé tai sinh hinh thanh cay hoan chinh.
Ky thuat tao phoi v6 tinh trd thanh ky thuat tién tién trong nhan gidng vé tinh cay
trong, déc bigt 1a cac cay than gd an qua, hoiic cAy 1am nghiép.

Su hinh thanh phai vé tinh c6 2 budc:

Bude 1: Su phan héa cac t& bao dé phat sinh phéi vé tinh. Cac t& bao ¢6 kha niang
phat sinh phéi 1a cac t& bao ¢é kich thude nhd nhung nhan 16n, ¢6 nhidu hach nhan
(nhén con), khéng ¢6 khong bao, t& bao chit dam dac. Can dua cac t& bao nay vao méi
truong giau auxin.

Buidce 2: Tao diéu kién cho t&€ bao phéi méi hinh thanh phat trién bing cach gidm
bdt auxin trong méi trudng va tao méi trudng thich hgp cho viée phan héa va phat
trién tiép theo cia cac phdi da hinh thanh. :

Nhin chung ky thuit nuéi cay Iphﬁi gom cac budc nhu: tao phdi, nhan phédi, phat

trién phéi va phoi ndy mim dé tao cay. Trén thuc t& nhiéu J)hm vo tinh cta cac cay

duge hinh thanh tu cac callus (Hinh 5.2).

Hinh 5.2. Cac phdi vé tinh phat sinh tir callus,
A: Cay co vuan quéa; B: Cay nho; C: Cay théng
Nguén: Fowke L.C.S. et al, 1994 (Plant cell rep)
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5.2.2.4, Nhitng h.gn chéva nhitng thanh tuu ciia nhéin giéng cGy bang nuéi cdy
maé, té' bao

a) Nhitng han ché

Nhén gidng cdy trong béing nudi cdy mé, t& bao c6 nhitng han ché d6 1a:

— Tinh khéng &n dinh di truyén (genetic instability):

Muc dich nhan giéng invitro 12 tao ra quén thé ciy déng nhat véi s8 IuQHg 18n. Tuy.
nhién, & mdt s§ trudng hgp, tinh khéng ddng nhit x4y ra do nhiing bién di soma. Bién

di soma ¢6 thé xay ra khac nhau tiy theo phudng thie nudi cdy vb tinh. Nudi cay t&

bao md seo dé phat sinh bign di hon so v6i nudi c&y chdi dinh. Mat khac, néu cdy
chuyén qué nhiéu 14n thi xuat hién nhiéu bi&n di. Vi du, khi nhan gmng dita bang nudi
cdy invitro 8 Viét Nam, néu cdy chuyén qua 5 14n s& xuit hién bién di soma. Ty 1& bién
di tang 1&n dan sau khi c&y chuyén 5 14n trd 16n va c6 thé dat tdi 5%. Cac dang bién di
chl y&u d dita 1a bach tang, 14 soc, sinh trudng kém va chim ra qua...

— Sy nhiém bénh do vi khuén:

. nt o ar - P ~ a* 2 . - . ia A " L
Khi nudi cdy, dai da s6 vi khuan, nAim d&u bi loai trit. Tuy nhién, mét s8 loai vi
khudn nhu Agrobacterium, Bacillus, Pseudomonas... ¢6 thé xdm nhiém vio ma, tén

tal trong md va gdy tac hai khi t& bao bét ddu phan chia. C6 thé st dung mdt s6

khéang sinh dé tidu diét cie vi khuin nay nhung phai than trong vi khang sinh lam
huy hoai ty thé, lap thé va tic ch& qué trinh sinh trudng.
— Tao ra cac dt’jc_tﬁ'z

Khi nubi cdy md thuong xust hién hién tudng mé héa mant nau, héa den va cic
méau nay phat tdn vao méi trudng nudi va anh hudng dén phat trién binh thudng cta
ciac md khac. Hién tugng héa néu, héa den nay 1a do mé gia ¢6 chiia nhidu chat tanin,
hodic hydroxyphenol. Mudn loai trit hién tugng héa niu, héa den, ngudi ta dung than
hoat tinh, bd sung polyvinyl pyrolidon (PVP), ngdm méb trude khl nudi cay vio trong
axit ascorbic, axit citric v.v.. ’

— Hién tugng “thay tinh héa

‘Trong qué trinh nhan nhanh invitro thudng xu&t hién hién tugng cay bi bénh
“thuay tinh héa” (vitrification). D6 1a hién tugng cAy c¢6 than, la mong nude, trong
sudt, rat khé séng sét khi dua ra vuon udm.

D& giam hién tugng “thdy tinh héa”, nguoi ta thyc hién mdt sd giai phap nhu:
gidm sy hit nuéc clia cay invitro, gidm céc chit chiia nitg tréng méi trudng nudi,

giam sy hinh thanh ethylen trong bmh nudi cdy, ting cudng cudng db chifu sang
kém giam nhiét 43 v.v.. ‘

b) Thanh tuu va tng dung

Nhén giéng bang nuéi cdy mbd t& bao ¢6 nhidu dng dung trong thuc tidn sin xust
va nghién ¢ ¢d ban. .

Ung dung chti y&u cta nhan giéng bing nudi cAy mé t&€ bao 1a nhan nhanh giéng
cdy tréng quy, hitu ich nhung vén gii duge cac dic diém di truyén mong mudn. Bén
canh dé, viéc nhén gidng cAy trong cdn tao ra gidng cay sach bénh, phuc trang gidng,
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chon loc cac dot bién, gin gilt ngdn hang gen, st dung vao céng nghé chuyén gen va
tao ra cac san pham céng nghiép chuyén héa. Nhitng thanh tuu va ting dung sé dugc
dé cap & cac phan sau ctia chuong nay.

5.2.3. Tao cay sach bénh va phuc trang gidng

5.2.3.1. Tao cdy sach bénh virus qua nuéi cdy mé phéan sinh dinh (meristem)
a) Co sd khoa hoc

Trong san xuét néng nghiép, thiét hai do bénh nhidm khuin néi chung (n&m, vi
khuén...) va virus néi riéng 1a rat 16n. Virus c6 thé lay truyén qua cac thé hé cay.
Theo thong ké so bd ¢6 khoang 600 loai virus & thuc vat trong d6 it nhat c6 80 loai ¢6
thé truyén qua hat giéng.

Khi nudi cdy mo, t& bao dé tao gidéng vé tinh bing cach khi trung c6 thé loai vi
khuén, ndm. Tuy nhién, virus vin c6 thé ton tai trong t& bao séng. Do vay nhiéu loai
cAy trong nhu khoai tay, khoai lang, cac loai hoa... 6 thé bi thoai héa giéng do nhiém
virus. D& bdo dam chét lugng cdy trong, nhit 1a cAy nhan vé tinh, cAn phai lam sach
virus nho cac ky thuat khac nhau.

b) Ky thudt lam sach virus qua nuéi cdy mé phdn sinh dinh

— Nguyén ly 1am sach virus

+ Limasset va Cornnel (1949) chiing minh ring, néng do virus trong thuc vat
gidm din 6 gin dinh sinh trudng, riéng dinh sinh trudng thi hoan toan sach virus.
Monel va Martin (1952) thdy rdng, § mé phan sinh dinh (dinh sinh trudng -
meristem) va la bao thi nhit khéng c6 virus, sau dé néng do virus tang dan 4 cac 14
xa v6i md phén sinh dinh 6 phia dudi.

Tu két qua trén, cac tac gid da dua ra ky thuat nudi cdy md phéan sinh dinh dé
tao ra cay sach virus. Két qua nghién cttu cia Meyer (1987) cho thiy, phudng phap
nudi cdy mé phan sinh dinh dé loai virus 1a hoan toan phu hgp. Viée loai bd virus phu

- thudc nhiéu y&u t6 nhu loai cdy, su c6 mit cia mot hay nhiéu loai virus xAm nhiém,

kich thudc cia md phéan sinh dinh. Théng thudng ngudi ta st dung md phan sinh
dinh c6 kich thuéc 1-2mm dé loai virus (Hinh 5.3).

M6 phan sinh dinh L& bao so cép

Hinh 5.3. Cau tao ctia mé phan sinh dinh (meristem) trong phan dinh chéi & thuc vét.

105



C6 thé stt dung md phan sinh dinh ¢é kich thude 1-2mm dé loai trit cac loai virus
hai cac logi cdy vi du nhu khoai tay va mét s6 cdy tréng khac. Tuy nhién, cdn phai
phin lap mdé phan sinh dinh c6 kich thude nhd hon 0,2mm thi mdi bao dam sach
_virus. Viée phén ]ap md phén sinh dinh ¢6 kich thuée 0,01-0,1mm rat khé khan, phu:c
tap, ty 18 tai sinh caj, thap.

+ Theo céc tdc gid nhu Mathews (1970), Wang va Hu (1980) thi mé phén sinh
dinh (meristem) khdng ¢6 virus vi cac ly do sau:

* Virus xdm nhap, van chuyén trong cdy nhd hé mé din. Hé théng mo din khéng
¢6 3 mé phén sinh dinh, do vay virus khéng xAm nhap vao dugc.

* Trong qua trinh phan bao, mé phén sinh dinh khéng cho phép sao chép cac

théng tin di truyén cla virus.

* Hé thong kim ham, vé hiéu héa & viing md phén smh dinh hoat déng manh hon
cac vang khac cua ciy.

hd r -3 - L o F? ' L
* Ving mé phan sinh dinh ¢6 néng dd auxin cao, do viy cung ¢b thc ngin can qua
trinh sao chép cha virus,

— Céc ky thuat lam sach virus invitro:

Dé tao cdy tréng sach bénh bdng phucng phip nubi mé phén sinh dinh khéng
nhat thidt phai hoan toan sach virus, ma c6 thé bi nhidm virus véi néng d6 nhd va sé
dude 1am sach trong qué trinh nudéi md phén sinh dinh. Cac kj thuat 1am sach virus
invitro bao gém:

Nuéi cAy mé phén sinh dinh ¢6 kich thuédc < 0,3mm. Si dung cic mdi truong dinh
dudng thich hop dé tai sinh ciy (tao chdi, tao rd...) dé dugc cdy nguyén ven. Cong
doan sau khi du?dc cdy nguyén ven thi kiém tra dé sach virus bang cac phuong phap
khac nhau,

+ Nudi ¢y md phan sinh dinh ¢6é kich thude 16n hon 8,3mm két hgp véi xi 1y
nhidt d§ cao khodng 36-37°C. O nhiét 46 36-37°C, mot s& lodi virus khéng c6 kha
néng sao chép, nhén lén. Hinh thitc 1am sach virus bing xt 1y nhiét d3 ¢6 thé thyc
hién theo hai cach: Cdch thi nhdt 12 x0 1y cdy me & nhiét d6 36-37°C, thdi gian dai ti
mdt-dén hai thang va cé loai c6 thé kéo dai d&n khoang 6 thang va ti€n hanh truée
khi l4y md phan sinh dinh. Cdch thi hai 1a xt 1y mau md phén sinh dinh trudc khi
dita vao nudi cdy invitro, ¢ nhiét d6 39-40°C, khoang thoi gian 1-2 tudn.

O cac nhiét d6 xi 1y trén cac ARN thong tin cia virus sé bl phan giat, tit do tao
cay sach virus.

+ Nudi ¢&y méd phén sinh dinh ¢é kich thude 18n tir 0,5 d&n 1,0mm bing cach két
hop véi xi 1y nhiét dd cao nhu da md ta § trén, kém theo x 1y bing héa chit khang
virus. Céac chit khang virus thudng ding trong nudi cdy mé phéan sinh dinh la
ribavirin, 2-thiouracil, virazol, vidarabin v.v... Chat ribavirin 14 d6ng phéin cﬁa
guanosin, ¢6 ph8 khang virus réng ddi véi cd 2 loai virus (virus chtta ADN, hoic
ARN). Chit nay tc ché qua trinh sao chép, phin chia nhanh cta tit ca virus chita
trong cay.
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+ Ghép moé la k¥ thuat ghép mé phin sinh dinh vao cac cay goc d4 sach bénh va
clc ciy gbc nay da duge xd 1y khang virus. K¢ thuat ghép mé nay thu(jng aAp dung vdi
céc loai cAy than gb an qué nhu cam, chanh, quyt v.v...

¢) Nhdn nhanh va duy tri tinh trang sach bénh

Khéng phai tit cd céc cAy sau qué trinh xd 1§ nhiét, hode phéi hgp xit 1y nhiét vai
héa chat va nubi cdy mé phan sinh dinh déu sach virus. Do vay, viéc kiém tra mtte do
sach bénh, duy tri tinh trang sach bénh cia giéng cay cé ¥ nghia quan trong va quyét
dinh. Théng thudng, dé duy tri cac giéng cdy dude tao ra tit nudi cAy méd phai duge
nudi tréng trong diu kién hoan toan cach ly véi ngudn bénh va cic vector truyén
bénh. Cac cdy nay phai duge tréng trong nha man, nha luéi, hosic nha kinh dé cach ly
vél cac vector truyén bénh nhu rép, buém, nhén, ong... Sau khi tréng trong nha man,
nha ludi cach ly vector truyén bénh cé thé dua ra nhan nhanh & cac vang vudn, hoic
déng rudng cach ly khéng c6 cic cdy ciing loai di bi nhidm bénh, khéng c6 cac ciy
cing ho, cling chi mang céc bénh tuong tu va cach xa vang sdn xuit tréng trot thong
thuong. Mit khac vang cach ly phai 1a vung c6 mat dd cdn triung rat thép, co tdec a6

gié vita phai dé khéng dua cén tring, mam bénh dén khu vuc cach ly dang nhéan
nhanh giéng cdy sach bénh.

Muén tao khu vic, viing cach ly dé nhan nhanh gishg cay sach bénh, trude hét
phai lam vé sinh dong ruéng, khu vyc chuén bi nhan giéng. Trude hét phai nhé bd
cic cdy bi tai nhiém, cac cdy hoang dai, 1dm sach, toi x8p d4t tréng. Viée chin doan -
cdc bénh virus gitp phat hién duge cAy bénh trong giai doan nhan gidng duge coi la
van dé quan trong nhat. Ngudi ta s? dung nhiéu phuong phap chan doan bénh do
virus hal thue vat nhu: :

- Phuang phép chin doan bang d4u hiéu bénh 1y clia cay:

- Nhan biét cac biéu hién bénh virus béng cac tridu chu’ng thé hién & cAy ma ta cé
thé nhan thay bing mét 12 phuong phap don gidn nhat. Chan do4n bing mit (c6 thé
st dung mgt s6 cong cu hd trg cAm tay nhu kinh lip nhd) doi héi phai ¢6 kinh nghiém
quan sat, so sanh vi rdt dé nham 14n gifta cdy bi bénh do virus véi nhiing cay bi cac
bénh khac nhu cac bénh do tuyén trung, bénh do n&m, hodc mdt s& bénh do sinh 1y.
Viéc danh gia cdy bénh dya vao sy quan sat triéu chiing ctia bénh gap khé khin va
thidu chinh x4c khi ma cAy bj nhiéu loai virus cing xdm nhdp, c¢ing nhu bi bénh phéi
hgp gitta virus va céc nguyén nhan khac. Mt khac thai diém quan sat ciy bénh & cac
giai doan phat trién khac nhau, tudi khac nhau clia cdy, hodc dic diém cda gidng cay
cling 12 nhitng y&u t& quan trong trong viée chin doar syt nhidm virus.

— Phuong phap chdn doan bing cay chi thi:

+ Phuong phép chén doan bénh bing cay chi thi nhi®m bénh la cach ding dich
ép cla cdy da bi bénh nhifm virus dem xét nghiém virus, k&t hgp véi nhiing ddu hiéu
déc trung vé bénh 1y ctia cAy bi nhidm virus. Day 1a phudng phap nhanh, kha chinh
xac cho phép chitng minh sy ¢6 mit cla virus. Theo phuong phéap nay néng d6 virus
thap van c6 thé phat hién duge. Phudng phap phat hién bing cdy chi thi cha yéu ¢
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cac hg nhu ho Ca (Solanaceae), ho rau Dén (Amaranthaceae), ho Dau (Fabaceae) va
ho Cuc (Asteraceae) trong dé ho Ca 1a chi€m wu thé vé s lugng.

+ Phuong phap chan doan bing cay chi thi c6 nhiing han ché nhu:

* Phuong phap 14y nhiém tao cdy chi thi phie tap, cach truyén virus vao ciy
eting khé&e nhau. C6 loai virus phai truyén qua cén trung truyén bénh, cé loai virus
truyén qua dudng din truyén phtc tap.

* Thdi gian chan doan thuong bi kéo dai do phai trdi qua quéa trinh 4 bénh, sau
d6 cAy méi xudt hién cic tridu chitng ra ngoai.

* Viée xuéit hién céc tridu chutng bénh dic trung cén phu thuoc vao cic diéu kién
méi trudng thi nghiém nhu @6 4m, nhiét ds, anh sang..

* Tén nhiéu céng stc dé trong trot, cham bén cdy chi thi, nudi dudng vector (cén
triing) truyén bénh..

* Mdt s loai bénh virus nhu bénh xoin 14, cudn 14 khé tién hanh chin doin bing
cdy chi thi,

— Phuong phap chém doaAn bang phép thi huyét thanh:

Phugng phép chin doan bang phép thi huyét thanh 14 cach ngudi ta trén huyét
thanh dic hidu cho mébi loai virus véi dich chiét cay cdn chéan doan bénh. Néu dung 1a
ciy bi bénh thi két qua thu dugc 1a cé su két tha dang huyén phit hay may mg, do
phan ing ngung ket khang nguyén — khang thé. Khang thé duge tao ra trong co thé
déng vat nhu tho, chuot duge gy phan dng mién dich bing tiém cac khang nguyén

virus. Chinh nhiing khang thé nay duoe ding d8 chén doan benh virus tuong dng
trong phép thit huyét thanh.

Uu diém caa phudng phap nay la nhanh chéng, ¢6 tinh déc hiéu cao. Két qua thu

duge chadm nhat 14 sau 48 gid. Chi phi cho xét nghiém tuong ;101 thdp, khéng cin khu
nha cich ly dé tréng ciy chi thi.

D3 ¢6 nhiéu cai tién dé tao ra khang thé déc hiéu, chit lugng cao. Trude hét 1a
phai 1am sach protein virus trude khi tidm cho thd, chudt dé tranh hién tugng phan
Ung v6i chc protein la khdng dic hidu. Viée sdn xuit ra khang thé don dong c6 tinh

dic hiéu cao dd lam ting chit lugng ciia phuong phap chén doan virus bing phep thi
huyét thanh.

- Phuong phép chén doan bing ky thuat mién dich hip phu lién két enzym (test
ELISA):

Test ELISA 1a k¥ thuat méi ung dung dé chén doan virus hai cay trong Phuong
phap nay dugc dua vao d6 nhay cam cia phén &ng mién dich dé xac dinh néng d6 c6
mat cha virus ting 1én theo sy lidn két clia phic khang nguyén — khang thé, nhung

khang thé nay duge lién két v6i mdt enzym. ELISA duge st dung nhu mét test c6 d6

nhay cao dé chéin doan virus thye vat (Clark, Adams va Barbara, 1976).

Test ELISA c6 kha nang phat hién nhay véi moi loai virus, nhat 1a 461 véi virus
gay bénh cudn 14 khoai tay va la moét loai bénh virus kh6 phat hién bang cac ‘phudng
phéap khac nhu bing cay chi thi, hoac bang phép thit huyét thanh. Nhiéu nha nghién
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cifu céng nhan test ELISA 14 phudng phap t6t nhét va dé st dung nhat dé chén doan
virus hai thue vat (Casper, 1977). Ngay nay, nhiéu trung tidm nghién citu ndng
nghiép Quéc t& da san xuit ra cac ch€ phim ELISA thanh bd xét nghiém (b6 KIT)
virus dé& nhan biét cac loai virus nhu virus X, Y, M... gy bénh & khoai tay, virus da
céc sn & cAy sén, hodc phat hién virus chim ngon § cdy chudi v.v... Thuc chat
phuong phap chéin doan bing k¥ thuit mién dich hdp thu lién k&t enzym (test
ELISA) 12 dya vao mdt phan Ung mau do ¢6 m#t cla enzym trong phiic lién két
enzym — khang thé — khang nguyén, xuie tic phén giai cd chat déc hiéu. Vi du khi
gin enzym phosphatase vdi khang thé rdi thi phan dng véi co chit a-
nitrophenolphosphat thi phan (ng ¢é mau vang, vi dudi tac dung ctia phosphatase,
nhém phosphat sé dude tach ra, ¢on lai a-nitrophenol s& ¢6 mau vang.
— Phudng phap chin doan bing kinh hién vi dién ti:

Kinh hién vi dién td ¢é dd phéng dai tit hang van dén chuc van l4n va c6 thé
quan sit nhén dang cac virus ¢é dang hinh diia, hinh sgi. Vi du giy bénh & cay phong
lan, hoa hué ¢4 hinh dGa va hinh sgi (Corbert, 1974; Asges va cdng tac vién, 1974).
Tuy nhién, chdn doan virus bing kinh hién vi dién tit khé phat hién nhitng virus-
dang hinh c4u vi dé 14n véi ¢4c bao quan & thuc vat. Tuy nhién, ngudi ta vin st dung
phudng phap nay vi nhiéu trudng hgp cho k&t qua tin cdy vdi s& hugng 16n.

— Phuong phép lai phén ti:

Lal axit nucleic 14 mét trong nhﬁng phuong phap phat hién vat liéu di truyén

‘cna virus. Day 1a phudng phéap chén doén virus c6 dé nhay rit cdo, ¢6 tinh déc trung

cao dé nhan biét ADN, hoac ARN cha virus (Abu, Samh va Raudles 1983).

Phuong phap nay bao gbm cac bude tién hanh nhu sau:

+ Téng hgp mau dd (ADN probe) dya trén trinh tyg di biét cia ADN (hosic ARN)
cQa virus. Mau dd nay duge gdn bing déng vi phéng xa H?, hodc £%.

+ Tach ADN tu dich chiét cua ciy bi nhiém bénh virus, trong dé ¢6 ADN (hosc
ARN) caa virus,

+ Chuyén ADN (hoac ARN) cha virus 1én mang lai nitrocellulo, hodc mang lai
nilon, k&t hgp gay bié€n tinh ADN thanh mach don.

-+ Nhiing mang lai vao mau do da duge tach thanh dang mach don. Hién tugng
bét cép bd sung gilta mAu do v6i doan nucleotit tuong Ging clia virus sé xay ra.

+ Phat hién duge nhiing vi tri lai tuong {ng dua vao phéng xa tu chup.

— Phudng phap chin doan bang phan itng PCR:

Ngay nay nhd nhiing ti€n bd vé phudng phap phan tich ADN, ngudi ta ap dung
vao chin doan virus dua vao céac phucng phép phén tich ADN. Nhiing phudng phap
(k¥ thuat) nay cho phép chén doan nhanh, chinh xac, thudng dung dé chin doan axit
nucleic, trong phan 181 ctia virus. Trinh tu cac nucleic trong phan ti axit nucleic caa
céc loai virus 12 khac nhau. C6 thé st dung phan tng PCR dé nhan biét cic axit
nucleic ddc trung cta virus. Nguoi ta thiét k& cic cip mébi (primer) 13 cac doan

“nucleotit dai ti 10 d€n 30 nucleotit ¢6 trinh ti b3 sung & 2 ddu (phia 3) cta cac doan
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ADN cia virus cdn nhéan 1én. Sau qud trinh nhan ban thyc hién khoang 30 dén 35
chu ky, thi chi nhiing ADN virus tudng dng méi-duge nhan 1én. Ti d6,'xdc dinh duge
cac méu ciy bi bénh virus. o '

Trudng hdp phdn 151 cla virus 12 ARN thi cdn phai chuyén ARN sang dang ADN
bs sung (cADN), sau d6 phat hién cADN bing phan tng PCR nhu da trinh bay & trén.

Phuong phap chdn doin virus gdy bénh b_é'mg phan dng PCR ¢6 dé nhay, dd
chinh xéc cao gdp nhiéu 14n so véi cac phuong. phap khac nhu ELISA, hodc phép
thtt huyét thanh. %

O Viét Nam, cac Vién nghién city, cie Trung tAm gidng cay trong di sit dung céac
phuong phap chén doan virus dé tao giéng cdy sach bénh déi véi khoai tdy, ca chua,
cam, quyt, mia va mét sd gidng cAy tréng khac.,

5.2.3.2. Phyc trdng giéng va nhiing thanh tuu phuc trang giéng

‘a) Quy trinh phuc trdng gidng va tao cdy sach bénh

Nhiéu giéng cay tréng cé gia tri kinh t& cao r&t cin thigt cho d6i séng con ngudi.
Trai qua qua trinh luén canh, trong trot nhiéu nam lam cho nhidu giéng cay tréng
nhiém bénh va thoai héa din dén ning sudt, chdt lugng ngay cang gidm di. Tao cay
sach bénh va phuc trang giéng la difu hét stc cin thidt dé néing cao ning suit va

chit lugng cta cée gidng cay trong, dic bist 1a céc cdy hiong thye, cady thuc phim, cay .

&n qua va cac giéng hoa quy.

Phuc trdng giéng va tao cay sach bénh bao gdm nhiéu céng doan, két hgp nhiéu
cong nghé khac nhau. Mudn dua mét giéng cdy sach bénh ra trong dai tra cdn phai
qua nhiéu ¢éng doan phuc trang ging va phai duge thyc hién nghiém ngit. C6 thé
tom tat cic cong doan san xuit ciy sach bénh va phuc trang gidng nhu sau:

— Chon céy me c6 gia tri kinh t& cao, cdn thiét phai phuc trafig gidng nhung dang
8 tinh trang nhim virus, nhidm bénh. Tién hanh xéac dinh loai virus gay bénh cho
cly rdi ti€n hanh xi 1y & nhiét d6 cao (36-37°C) trong thoi gian dai.

— Nudi cdy md phén sinh dinh (meristem): Chon méi trudng nudi cdy mé phan
sinh dinh thich hgp véi ting gidng ciy. Tién hanh xi 1y nhiét 46 cdc-miu md nudi cay
8 nhiédt dé cao (khodng 39-40°C) trong thdi gian 1 dén 2 tuin tuy theo gidng cay. Cé
thé két hgp véi xit 1y héa chit ciing véi viéc lya chon diéu kién nudi ciy nhu nhist ds,
euong d6 chidu sang, thoi gian chiu sang (hodc béng t6i) thich hgp ting gidng cay.

— T4ai sinh cly: Sit dung cic mai trudng thich hgp cho viée tao chéi, tao ré thich
hgp dé tao cay con trude khi dua ra vudn ugm. '

— Tréng cay con trén vudn uom: Céin phai chufn bi vudn uom cé gia thé toi x0Op,
thoat nude, di chét dinh dudng cin thiét, cin che mua ning, cach ly vdi cic vector
truyén bénh, tién hanh cham séc tdt. Cin xét nghiém virus bing cic phuong phap
ch&n doin khic nhau (xem xét béng mit v& cac ddu hidu bénh 1y, thit huyét thanh,
chén doan biing ky thuat ELISA, phan tich ADN...).

Sau khi chon. duge cay sach bénh can phai duy tri cac cAy sach bénh, thudng
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xuyén giam sat cach ly ngudn bénh. Tién hianh nhan nhanh ciy sach bénh c¢é gia tri
tt bang nhiédu phudng phap khac nhau.

— Chuyén gidng cdy sach bénh, ¢6 gia tri kinh t& cao, dua ra sén xuét dai tra.

b) Nhitng thanh tuu phuc trdng gidng, tao cdy sach bénh

Nhiéu gidng cay luong thuc, thuc phim, ciy 4n qua da duge phuc trang gidng cho
hidu qua kinh t& cao, vi du nhu:

— Khoai tay:

Khoai tay 1a cay ludng thuc ¢6 ngudn goc ¢ Chau Au va ngay nay duge tréng rong
rai & nhidu nude Chau Au, Chau A v.v... Khoai tdy duge nhén gidng v6 tinh va ciing
14 cdy bi virus pha hoai nhifu nhat. Tuy vay, viéc 1am sach virus va phuc trang giéng
khoai tay eon tién hanh cham chap. Viée tao gibng khoai tiy sach virus bang vide si
dung cac phudng phap chin doan virus va trdng & cac khu vuc cach ly, tranh tai
nhiém virus do vector chii y&u 13 cac loai rép 14 va rép ch khoai tdy. Khu vic cach ly,
cAn phai diét hé&t ¢d d6 1a noi luu giit virus tit dé ¢b thé truyén viao el khoai tay.
Mudn tao khoai tiy sach bénh va phuc trang dé nang cao ning suit khoai tay, ecin
k&t hgp xit 1y nhiét dd va nudi cAy md phin sinh dinh (meristem) ctia khoai tiy: Quéa
trinh xd 1y nhiét & nhiét do 35-38°C tif 5 d&n 7 tudn va sau dé nudi cdy dinh sinh
trudng thi cé thé loai bd duge cac virus A, X, Y, virus xoén 14 va cac loai virus M va-S
cling bi giam di mdt ciach dang ké (Kassanis va Varna, 1967; Mc Donal, 1973; Per,
1974; Huang, 1975...). 3 cac giéng khoai tay binh thudng, khi quan sit md phén sinh
dinh c6 d§ 16n 80-100mm van quan sat thdy hang chuc thé virus (Krylova va céng tac
vién 1973) nhung khi lam sach virus va nuéi cdy md phéan sinh dinh thi cé thé loai
dude hoan toan virus.

— Cac logi rau: .

HAau hét cac loai rau duge tréng bing hat. Truyén bénh virus gua hat giy ra
nhiéu bénh cho nhiéu loai rau, ddu qud... Vi vy cdn phai chon loc nhitng cdy lam
gidng sach bénh théng qua tao ciy sach bénh, trong cach ly dé tao hat rau, dau sach -
virus. Cac vector truyén bénh virus cho rau, dau qua thudng 1a rép 14, hoic mét s8
loai sdu, bénh khac. Vi vay, vain dé vé sinh d6ng rudng phong trit vector truyén virus
12 v&n d8 rit cdn thidt va ludn ludn phai quan tam. Mt s& loai rau c6 thé nhan giéng
v6 tinh qua nhiéu nim nhu rau ngét, hoa lo... ngudi ta cAn'phai cé vat lidu sach ban
ddu. Théng qua phuong phap nudi cfy mé tao duge hang trim cAy va két hop véi
phudng phap chin doan virus, ngudi ta tao héng ngan ciy sach bénh.

D61 v6i n&m &n, mudn tao ndm sach virus, ¢in st dung phuong phap nudi cdy md
phan sinh dinh ké&t hop véi xit Iy nhiét dé loai trit virus (Walkey, 1968; Mori, 1971),
ho#c bang phuong phap thi huyét thanh (Smith, 1976).

— Cay &n qua:. _

~ Cac loai cdy &n qua thudng bi virus pha hoai manh mé& nhét. Virus hai cdy in
qua ¢6 thé truyén khi nhan giéng vé tinh va ca khi tréng bang hat. Mit khac nhiéu
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cdy 4n qua la cdy lau nam, luén luén chiu tic déng clia che vector truyén bénh la
virus. Vige xac dinh cay &n qua ¢6 bi nhiém virus gay bénh ciy 1a viéc khé khan, vi
thdi gian & bénh thudng kéo dai, kha nang chéng chiju virus ctia ciy cao, ciy thuong
biéu hién trang thai bénh khi d& bi nhiém ning kéo dai. Do vay viéc phong chong
virus cho cdy &n qua phai duge tién hanh thuong xuyén lién tue.

D& 1am sach bénh virus clia cdy &n qua than gd thudng phai xi 1y nhiét cac canh
c6 cae mit ctia ching duge st dung dé ghép vé sau. Theo cic nha chon tao gidng cay

an qua thi xt 1y nhidt & cdy &n qud than gb c¢6 thé loal trit duge 1 loai virus & ey

- man, 7 loai virus & cay tao, 6 loai virus & cdy dao, 4 loai virus & cdy anh dao, 2 loai
virus 4 nho tay v.v... X Iy nhiét & cdy &n qua khéng bao gic dat 48 tinh sach 100%,
tham chi mét s8 loai cay con lai tdi 4 loai virus khong bi mat hoat tinh.

Nudi edy mé phén sinh dinh céc cAy 4n qua théan gb dé tao cay sach bénh gip
nhiéu khé khan hon so véi cac giéng cay khac. Cho téi ngdy nay, ngudi ta mdi thanh
cdng trong viée nudi cy md phan sinh dinh dé tao ciy 4n qua sach virus § mét s cay
nhu dau chua 6 qua dd, hoic den, ciy tdo (Walkey, 1972) va mét sb ciy an qua khéc,

— Cac gidng hoa:

Nhiéu giéng hoa duge nhén giéng vé tinh (gidm canh, than, trong bang ch...) nén
thudng bi bénh virus. Ban ddu ngudi ta thudng chi tap trung lam sach virus & mét s&
gidng hoa c6 gia tri kinh t&€ cao nhu hoa ciic, hoa thuy tién... Hién nay ngudi ta bt
dau nudi cdy md va lam sach mét s0 giéng hoa ¢6 gia tri khac nhu hoa lan hai, hoa
hug, hoa lay dn... Viéc lam sach virus d8i véi céc loai hoa nay bing cach xi ly nhiét
k&t hgp véi nudi cdy mé phan sinh dinh. D3 o6 mot s8 xi nghiép, cng ty hoa trén thé
gidi tién hanh tao giéhg hoa sach virus d€ dua ra tréng dai tra va xuit khiu dén
nhiéu nude khac. Cac nude cé nhidu thanh cdng trong linh vuc nay la Ha Lan, Dite,
Anh v.v... di tao ra nhidu giéng hoa dic trung cho titng quéc gla tutng viing mién.

5.2.4. Chon tao gidng béing nudi ciy méd, té bao

Cong nghé nudi cdy md t& hao c6 nhidu ing dung trong viéc chon tao gifng cay
trong c6 gia tri kinh t& cao. Nho ¢ong nghé nubi cdy mo invitro, ngudi ta da tao ra cac

cdy don béi, tao dong thudn ching, lai t& bao soma va chon loc cac bién di soma dé cai

tién gidng ciy trong

5.2.4.1. Nuéi cdy bao phdn, nodn chua thu tinh va tgo cdy don béi
a) Hi¢n tugng don bi 6 thuc vt

HAu hét cac loai cay tréng cé mite bdi thé khac nhau phd bién 14 cac cAy ludng boi
(2n) va c6 mdt s8 cay la t bdi (4n) v.v... Nhu vy, mbi mét tinh trang cia cdy do 2
hay nhiéu gen chi ph#i. Truong hgp ciy 2n dj hgp ti thi tinh trang sé biéu hién tay
thude vao alen 14n hay alen trdi quyét dinh. Cay 2n thi tinh trang tr§i duge biéu hién
khi ciy 12 déng hop trdi, hodic cay 12 di hgp ti. D&i véi gen lin thi tinh trang chi biéu
hién khi cdy 1a dong hdp 1an. Thé don bt (happloid) cia cdy phan ianh ddy dh cac gen
cua cay, vi vay né la nguyen ligu 1y tudng cho cong téc chon tao gidng ciy tréng. T
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cic thd don bdi, cic nha chon giéhg d3 tao ra ciay déng hop tit tuyét déi nhd sy ludng
b6i héa cia thé don béi. Cay déng hop tit tuydt d6i nay 1a nguyén lidu quy cho cong
tac chon tao gidng vi tat cd gen l4n trong d6 ¢6 gen lin quy dinh tinh trang quy ciing
duge biu hién ra kiéu hinh.

O thuc vat bac cao chi ¢6 thé giao ti (hat phin, noan) 1a nhitng t€ bao ddn boi.
N&u nhu nudi ¢y hat phan, t&€ bao nodn dé ching phat trién thanh ciy thi ta nhan
duge cdy don bdi (1n). Nam 1964, hai nha khoa hoc An D6 14 Guka va Maheshwari,
14n dAu tién da nudi cay bao phan ciy Ca ddc dude (Datura innoxia) va tao ra cay don
bsi. Nhd nhitng déng gép dang ké ca céc nha khoa hoc khae nhu Nitsch (1973-1976),
Noicel (1973)... phuong phap nuéi cdy bao phén tao cidy don bdi da dat duge nhiéu
két qua. Hién nay c6 t6i hon 200 loai cdy duge tao ra tif con dudng don bdi va la
nguyén liéu 1y tudng d€ nghién citu céc gen quy dinh tinh trang clia cay va cing la
nguyén lidu quy d8 chon tao gifng cay tréng. Cay don bdi ¢6 thé sit dung vao cdc muc
dich khaec nhau nhu:

— Nghién citu su di truyén ctia cac gen, cd gen trdi va gen ldn, cling nhu nghién

" cftu sy tudng tae cla cac gen.

— Tao d6t bién 6 mitc don boi.

— Tao cay dbng hdp t tuyét d6i phuc vu cong tac gidng cay tréng.

Nha k¥ thuat don béi dé tao gidng mdi ma ngudi ta dd gidm bét thdi gian chon
tao gidng. Theo E.Teroule v Y. Demarly (ngudi Phap), 1988, thi tao gi6ng méi bang
k¥ thuit don bdi di giam thdi gian trung binh 14 5 ndm so vdi cdc k¥ thuat chon tao
gitng ludng bdi binh thudong. _ _

Ngay nay ky thuat nudi cAy méd t&€ bao di phat trién nhanh, véi phuong tién,
thiét bi ngay cang hién dai, md ra tiém ning to 16n trong viéc nudi cdy hat phén, té&
bao noén dé tao thanh cay don boi, tir d6 tao ra dong thudn tvyét d6i. Dangchi y 14 4
cée ddi tugng c6 tAm quan trong ldn nhu lia gao, lta mi, liia mach den, dai mach va
céc cay trong nhu ca chua, thude 14, khoai tay v.v...

Didu can chu ¥ 14 hién tai, ngudi ta mdi nudi cdy hat phén trudng thanh dé tao .
cdy don bdi thanh edbng thdng qua con dudng phdi héa, hodc tao thanh méb seo, tit dé
tao cdy don boi. ' _

Nudi cdy bao phén non chua dat nhiéu ké&t qua. Hién tai chi c¢6 mét s& két qua vé
nudi cdy bao phén non thanh ¢dng nhu nudi cdy bac phin non cta cay Trillium

electum (Saparow va cs, 19565), cay hanh Allium cepa (Vasil, 1959), ho#c & cAy Atropa
belladonna (Bajaj, 1974)... :

b) Phudng phdp tao cdy don bji b&ng nuéi cdy bao phén, hat phén
- Nguyén Ly

Nubi cdy hat phdn don bdi (tiéu bao th) tach rdi, holic bao phén c6 chita cac hat
phéin don bdi trén mdi trudng dinh dudng nhan tao thich hdp de kich thich hat phén
phat trién thanh ciy don boi (Hinh 5.4.).
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Cay ddn bdi (haploid)

Phéi hoa

Pl

Tao callus
Nuoi cdy bao phén

trén mai trudng N % ;
dinh dudng dc hiéu g _ 328 Cay don boi
- (haploid)

Hinh 5.4. So d6 tao cay don bdi bang nubi cdy bao phan

- C6 2 phudng phap cd ban duge sit dung dé nubi cdy bao phén, hat phén:

+ Céc bao phéin duge nubi trong méi trudng agar déc, hoac ‘m(‘)i truong long. Su
phat sinh phéi xay ra trong bao phén, tit dé6 hinh thanh cay don boi. :

+ Hat phan duge tach rdi khdi bao phan bing phuong phap cd hoc, hoéc do su tach
rdi tu nhién tit bao phan, dude nudi trong méi trudng long, tit d6 tao ra cay don boi.

Su phat sinh cdy don boi tu hat phidn duge goi 1a sinh san don tinh duc
(androgenesis). Ngudi ta phéan biét 3 phuong thic sinh san don tinh duc:

— Sinh sén don tinh tryc tiép tit tiéu bao ti:

Tiéu bao ti trong bao phan, hoic da dude tach roi tao thanh phéi (1n) va tit phai
thanh cdy don bdi (1n). .

Vi dy, phudng thie sinh san nay da thue hién 6 cay Ca doc duge (Datura innoxia),
hodc tlf cay thudc 14 (Nicotiana tabacum).

+ Sinh san don tinh dyc gian tiép qua mé seo:

Tiéu bao ti trong bao phén, hodc da duge tach rdi tao thainh md seo. Mo seo phat
trién thanh chéi va tit chdi hinh thanh cdy don bdi (1n). M6 seo thudng phéat trién ra
ngoai bao phén. Vi du phuong thic hinh thanh cdy don béi nhu & cay lia nuée (Oryza
sativa), cay cai dau (Brassica napus), ciy hoa hué (Lolium multiflorum), cay laa mach
(Hordeum valgare). '

+ Sinh san don tinh duc hén hgp:

Phudng thie sinh san nay dién ra tuang tu nhu sinh san don tinh duc gian tiép.
Tuy nhién, giai doan phat trién mé seo rat ngin, khé nhan biét.
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Vi du phuong thite sinh san don tinh duc 8 ciy ca dbc duge (Datura innoxia), ciy
ca chua (Lycopersicon esculentum)...

— K¥ thuat nudi cdy bao phan:

Ky thuit nudi cAy bao phén tao ciAy con ddn bdi 14 k¥ thuat kha phite tap, phu -
thude vao y&u t8 nhu tudi hat phén, trang thai sinh 1y ctia cdy cho bao phén, hat
phan, kidu gen cua cAy va méi trudng nubi cidy bao phéin v.v... Tuy nhién, nudi cdy
bao phin c6 mét s8 budc cd ban nhu sau: '

+ Chon bao phén:

Giai doan phat trién ctia hat phén cb vai tré quyét dinh trong viée tao cdy don
bdi, thich hgp nhat 13 bao phan chita hat phén bat diu ti thé 4 nhin dén ngay sau
nguyén phéan lan thd nhat. Bao phan ctaa nhitng hoa dau tién cho két qua t&t hon bao
ph&n cha cac hoa mudn.

+ X1t 1y nu hoa:

Can xi1 1y 8 nhiét 43 thich hgp cac nu hoa sau khi cit khéi cay va trude khi tach
bao phin d€ nudi cdy nham kich thich su phin chia cda tiéu bao td va ti dé tao
thanh cAy don bdi. Ché& &6 x 1y nhiét phu thude vao loai cay.

Hat phén cia cay ché (Cemellia sinensis) thi xit 1y & nhiét d6 30-35°C trong
khodng thoi gian tit 2 dén 5 gio trude khi nudi cdy 8 nhit d§ 25°C sé& cho ty 1€ hinh
thanh mé seo va cho cac thé phan sinh cao (Saher va Bhattacharya, 1988).

Nhiéu tac gia khéac cho ring, xii 1y 8 nhiét d6 thap (1-10°C) trong thoi gian tu 14
dén 72 gi0, hodc lau hon s& lam ting ty 1& tao md seo khi nudi cly bao phén cta ciy
ca dbc duge (Datura innoxia), cay cai dau (Brassica napus)... (theo Tyagi va cng sy,

1979; Gupta va Babbar, 1980; Sundeland va Wildon, 1979; Dunnell va cdng su,
1985...). '

Mbt s6 téc gia khac lai cho rding, xi 1y nu hoa lia nude (Oryze sativa), lodi phu
Japonica § nhiét d6 10°C trong 2-3 tudn, ¢dn loai phy Indica thi 6 nhiédt d§ 7°C trong
1 tuln; x4 Iy nu hoa thudc la (Nicotiana tabacum) 8 2-5°C trong khoang thdl gian 2-3
ngay sé thuan lgi cho viée nudi cAy bao phan dé tao cay don bdi.

— Chon mdi trudng tai sinh thich hop:

Ty theo dét tugng nudi cdy bao phan, hat phén ma ching ta Iga chon médi
trudng thich hgp tuong Ung. Tuy nhién, ciing ¢6 mdt s§ quy tic chung, d6 la:

+ Céc cay thudc ho Hoéa Théao cAn ham ludng auxin cao, .d%_'lc biét 1a chat 2,4D dé
kich thich cho su phan bao (vi du: déi véi lda mi cfin ndng d6 10° mol 2,4D).

+ Cac cay thuje .h(_) Ca thi c4n lugng auxin ft hon. Vi du d6i vdi cay ca (Solanum
tuberosum) chi cAn nong 46 10° mol.

-+ Ham lugng duong trong mdi trusng cac: Ty theo d81 tugng nudi cdy ma mdi
trudng c¢6 ham lugng dudng khac nhau. D61 véi cdy ngd (Zea mays) cin 60-120g
sucrose/l, cdy lia nude (Oryza sativa) cAn 50-60g sucrosef/l con d6i véi ciy ca
(Solanum tuberosum) lai cAn 20-40g sucrose/l...
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+ Céac ngudn chét hitu co b sung va cac phuy gia: .

Céc ngudn ch&t hiiu co b8 sung khéng xac dinh duge nhu dich chiét khoai tay,
nude dita, dich chiét ndm men... ¢6 tic dung t&t d8i véi vide nudi cdy bao phén ciia
nhiéu lodi thyc vat. Méi trudng nudi cdy cho thém 100g dich chiét khoai tiy cho két
qua khi t6t khi nudi cidy bao phén cac ciy thude 14, 1da nude va 1da mi (Anonymous,
1966, 1967). _ o

Than hoat tinh ¢ tac dung kich thich phét sinh phai khi nuéi cdy bao phén don
bo1. Vi dy, than hoat tinh ¢6 hiéu qua tich cye khi nudi cAy bac phén cay thude 14
(theo Anagnostakis, 1974; Bajaj va Heberle, 1977); nudi cfy bao phén lia mach den
(theo Wenzel, Hoffmann vid Thomas, 1977); nuéi cdy bao phan khoai tay (theo
Sopory, Jacobsen va Wenzel, 1978)...

Cac nguyén td vi lugng it Anh hudng trong viée nudi cdy bao phén,

— Chon loc cdy don bdi: .

Khéng phai tat ca cac clly duge hinh thanh tit viéc nudi ciy bao phén la ciy don
bdi. Do vay van phai xac dinh chinh x4c cdy don bdi. C6 nhidu cach khéie nhau dé xac
dinh cay don bgi nhut lam tiéu ban dé dém s& lugng nhidm sic thé, do ham lugng
ADN trong t& bao, so sanh ciy t4i sinh tit bao phin v8i cdy mc v& khi ning sinh
trudng, hinh thai, kich thuée v.v... _ _

¢) Phuong phdp tao cay don béi bang nudi c6y nodn chua thy tinh

~ Nguyén ly: '

Sy hinh thanh cdy ddn bdi tit nodn chua thu tinh dude goi 14 sinh sdn don tinh
c4i, hay con goi 1A trinh nit sinh (gynogenesis). Nghién ctiu tao cdy don bdi bang nudi
cdy nodn chua thu tinh duge White (1932) va Maheshwari (1958) tién hanh trén cay
Antirhinum va ciy Cooperia pedunculata nhung van chua c¢6 k&t qua rd rét. Thanh
cong dau tién trong viéc nudi cdy nodn chua thu tinh 1a viéc thu nhan duge md seo
don bdi tit vidée nudi ey nodn ciy Ginkgo biola (Tulecke, 1964) Do hién tugng mét s&
loai cAy nhu hanh, téi, ¢t cai dudng, hoa hudng dudng v.v... viée tao ra cdy don bl
bang phuong phap nudi c&y bao ph4n va hat phan hiu nhu khéng dat k&t qua. Mét
s0 trudng hgp nudi cdy bao phén, hat phan cho cidy don bdi nhung ciy lai bi bach
tang. Chinh vi 1& d6 trong nhing nam 70 cfia thé ky XX, ngudi ta tap trung gidi
quyét van dé khé khan trong nuéi cdy nodn chua thu tinh dé tao cdy don bdi, nhit 1a
ddi vdi cac @61 tugng nhu hanh, téi, ¢ cAi dudng... nhu da ndu & trén. D3 ¢6 nhidu
thanh tyu trong Iinh vyc nay.

— K¥ thuat nu(‘)i cdy nodn chua thy tinh: Ky thuat nudi cAy nodn chua thu tinh
tao cidy don boi vé ¢d ban ciing gidng nhu nudi ciy bao phén, hat phan. Két qua nudl
cdy t&€ bao noan phu thudc vaoe cac yéu t& nhu kidu gen clia cAy me va bién déng tuy
thufe va lodi cady. Nhitng loai cdy nhu hanh, tdi, ci cai dudng ty 1& nudi cdy noan
thanh cong khoang tit 10% d&n 20%, & lda nude 1 5% d6n 19% con & dau tim l1a ti
3% dén 6% v.v... Nudi cdy nodn chua thy tinh gip nhidu khé khan, phiec tap, cha yéu
l1a do viée tach t& bao nodn rét khé khin va khi tach dé& gay tén thudng cho mé. Pé
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tdng hidu qua cta nudi cdy t& bao noin chua thuy tinh tao cidy don béi, ngudi ta két
hgp nghién citu cic y&u t8 nhu kidu gen cdy me, giai doan phat trién cla tii phbi, ché
dé xit Iy nhiét, chon loc cAc mdi trudng nudi cdy v.v...

— Hign tai nuéi cdy noén chua thy tinh ¢ cac cay ngil e nhu lia, ngd dé thanh
cong hon ca. Ngudi ta da nudi cdy duge nhiéu nodn ti mét bap ngd non chua thy
phén va tao duge hat ngd don béi invitro dat ty 18 4-5%.

5.2.4.2. Nuéi ciy té€ bao tran va iing dung trong tao gidng cdy tréng
a) Vén dé chung

Trén co s nhitng thanh céng trong vidc dung hop t& bio soma & dong vat va
ngudi, cde nha sinh 1y hoe thyc vat dit van dé thi nghiém dung hgp t& bao thuc vat.

Nhu da trinh bay & trén, cdc t& bao & ciAc md clia cic lodi cay ¢b tinh toan ning,
Trong nhiing diéu kién nhat dinh ¢6 thé nudi c4y, diéu khién su phat sinh clia t& bao
dé tao ra cdy hoan chinh. O thyc vat, t& bao cé vach cellulose do vay khdng thd ghép,
dung hgp cac t& bao v6i nhau duge. Cac nha thyc nghiém phdi mat nhifu nim méi
pha bd duge vach cellulose ctia t& bao thyc vat, tao ra dang t& bao thue vat chi chita
mang t& bao, khéi chdt nguyén sinh va nhan t& bao. T diy méi dua dén khai niém
nudi cdy t€ bao trAn thyc vat hay con goi 1a protoblast. Cé hai bién phap chinh dé
pha vach cellulose 14 bién phéap cd hoc va bién phap st dung enzym. Viée nudi cfy t&
bao trin thanh céng md ra kha ning bién nap gen vao t& bao thyc vat thuan lgi ma
trude kia thudng bi vach cellulose ngin can, déng thdi cling md ra kha nang dung
hgp t€ bao tran. Diéu d6 c6 nghia la gin k&t hai t& bao thanh mét t& bao chita hai b
nhiém sdc thé khac nhau va tao ra thé lai vo tinh. Con ngudi da biét d&n protoblast
tir 1au khi phat hién ra hién tugng co nguyén sinh va c6 § dé tach bd vach cellulose dé
ti€n hanh cac thi nghidm khac nhau trén co sd sit dung t& bao tran (Kuster, 1910).
Tuy nhién, cho d&n nam 1960, Cocking mdi tim ra phudng phap tao protoblast bang
cac enzym phén giai vich cellulose. Ky thuit dung enzym tao protoblast do Cocking
khéi xubng, sau d6 dd dude cai tién va sd dung thanh edng trén nhidu loai cay khac.
Thuc chdt k§ thuit protoblast chi phat trién manh ti sau céng trinh ctia Takebe
(1971) tai sinh cdy hoan chinh tif protoblast tach ra tit cAy thudc 4.

Cho dén nay da thuc sy hoan chinh cac phuong phéap nudi cay protoblast tit khiu
phan giai vach cellulose, nudi t& bao protoblast, tai sinh cay hoan chinh thanh cdng
trén nhiéu gidng cdy tréng quan trong nhu ca chua (Zapata, 1977), cai ddu (Kartha,
1974), khoai tidy (Shepanrd va Tohen, 1977), hia nudc (Fujimuna, 1985), lia mi
(Lorz, 1990) v.v... Day la nhitng nén tdng quan trong cho viéc thuc hién lai t&€ bao
soma & thye vat va chuyén gen & thiyc vat nhim tao ra cic gidng cay trdng mdi mang
nhiéu tinh trang méi.

Ky thuiat nuoi cdy t& bao trén 12 quy trinh phic tap, st dung nhiéu kg thuat,
phudng tién hién dai ctia cdng nghé nudi ciy t&€ bao thuc vat. Tuy nhién, ching ta cé
thé hinh dung eac budc chinh ctia phuong phap nuéi ciy t& bao trdn nhu sau:

b) Phuwong phdp tdch va nudi ¢y té' bao trén

Mic dau theo tu liéu khoa hoc cho théy, ¢6 2 phuong phap tach protoblast, dé 1a
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bién phéap cd hoc va bién phap st dung enzym. Tuy nhién, bién phéap st dung
enzym c6 hiéu qua hon rit nhiéu so vdi bién phap co hoc. Nhiu loai enzym nhu
cellulase, pectinase, hemicellulase... tach chift tif cic sinh vat khac nhau nhu nim,
éc, méi v.v... ¢6 thé pha vach cellulose nhung lai khéng gay déc cho t& bao. Vach
cellulose gdm cac thanh phén chinh 14 cellulose, pectin va hemicellulose, do vay cAn
phai st dung phéi hdp ca 3 loai enzym: petinase pha hiy pectin, cellulase pha hiy
celiulose, hemicellulase pha hiy hemicellulose. Dé&i véi t& bao thue vat, slc trudng
cua t&€ bao séng ludn cdn bing vdi ap lyc tac déng 1én thanh t& bao. Khi tach bd

vach cellulose, t& bao c¢6 thé bi vé khi khdéng cdn bi nén boi vach cing cellulose. Dé.

khic phuc tinh trang nay, ngudi ta phai si dung hén hgp dung dich 1am tang ap
sudt thdm thau giy hién tuong co nguyén sinh vao dung dich enzym. Thanh phén
dung dich hén hgp bao gdm: cic enzym pectinase, cellulase, hemicellulase, cic chat
nhu sorbitol, manitol, CaCl,.2H,0, CaH,(P0,)),.H,0... Tuy theo tiing d6i tugng thuc
vat khac nhau va titng loai mé ma thay ddi ndng d6 cac enzym va céc chat cho thich
hgp. Nong do cac chit sorbitol, manitol thudng dang trong khoang 0,3 dén 0, TM pH
cua hén hop khoang pH = 5,5 dén 5,8 va O trong khodng tir 3 dén 8 gid.

Théng thudng dé tao protoblast ngudi ta tach ti 14.

— Quy trinh tach protoblast. tu la cc’)' thé tém tét nhu sau:

+ La non dude ¢4t nhd, dua vao dung dich co nguyén sinh réi 0 trong hén hgp
enzym trong khoang 5 dén 8 gid. :

+ Tach protoblast bing phéu loc 15 ¢6 ¢< 50pm, c6 thé thu duge hang tridu
protoblast.

+ Rita sach enzym bang cac dung dich khac nhau. Cac dung dich nay khéng chita
enzym.

+ Chuyén protoblast sang dung dich manitol,

+ Tao nhii protoblast véi mat dé khoang 10*10"/ml dung-dich va dem nuéi ciy
protoblast trén dia méi trudng mém, hodc méi trudng 16ng.

— T'a1.sinh cay t protoblast:

Sau thoi gian nudi cdy khodng 1-2 tudn, céc protoblast s& ty tai tao vach
cellulose va bat ddu phan chia tao ra cac microcallus. Chuyén cac microcallus nud
trén moéi trudng dac, ching sé tao ra cac macrocallus (mé seo) Khi mé sec hinh
thanh thi chuyén sang nuéi ¢ mai truong tai sinh chéi, tai sinh r& va tao cdy hoan
chinh tuong ty nhu quy trinh tai sinh cay ti mé seo di néu & phéan trén.

— Cac y€u td anh hudng dén sinh trudng va phat trién cda t& bao trin:

Nudi caly t& bao tran protoblast v& cd ban ciing gifng nhu nudi cAy t& bio binh
thudng. Tuy nhién, ciing cdn ¢6 mot s8 thay d6i do ban chit riéng caa protoblast. Cac
thay d6i thudng lién quan dén vide didu chinh néng 4§ cac mudi vé co (CaCi,,
CaH,(PO,),, NaNQ,...), cic hgp chat hitu cg, vitamin, cic loai dudng v.v... dé dam bao
ap suflt thAm th&u d dé t& bao khéng bi vd. Mit khac ciing cAn dam bao néng dé cac

auxin thich hgp cho ting giai doan hinh thanh chdi, ré va phat trién binh thudng cia
cAy tal sinh.-
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¢) Ung dung cong nghé té' bio tran trong chon tao giéhg

— Nudi c8y protoblast c6 thé éng dung vao cac linh viie chll y&u sau:
+ Dung hgp t€ bao protoblast dé tao t& bao lai soma.

+ Chon tao dong t& bao.

+ Bién nap di truyén tao cay chuyén gen.

— Dung hgp t& bao protoblast (1ai soma, lai v6 tinh t& bao thuc vat):

+ Protoblast 1a céc t& bao trin, khong ¢6 vach citng, Do vay ching ¢é thé dung
hgp (hoa 1an) vao nhau dé tao t& bao lai vé tinh ma vat chit di truyén gdm ca 2 hé
gen cla hai t& bao khac nhau. Tit t& bao lai soma ¢6 thé hinh thanh cay lai. Viée
dung hgp duge protoblast 14 mdt trong nhiing thanh tyu to 16n clia c¢ong nghé nudi
c8y md, t& bao. Biang phuong phap dung hgp protoblast ¢6 thé tao ra con lai xa gidia

hai loai khéc nhau - diéu ma khdng thé thyc hién duge bang con dudng'lai hitu tinh
thong thudng

+ Thanh tyu dau tién lai xa bing dung hgp protoblast la ciia Callson (1972) da
dung hop t& bao protoblast cha 2 loai thude 14 Nicotiana glauca va Nicotiana
langsdoffii. Dac biét 12 Melcher (1977) dung hgp protoblast ca cidy ca chua
(Lycopersicon esculentum) véi khoai tay (Solanum tuberosum), dinh dau mot méc
quan trong trong viée s dung phudng phap dung hgp protoblast dé lai xa. Hai dang
cdy lai dd dugc phat hién. Dang thi nhat cay lai ¢é hé gen luc lap efia khoai tdy (goi
la potatoes) va dang thit hai c6 hé gen luc lap cua cly ca chua (goj 13 topatoes). Hai
dang cdy nay da hinh thanh bs phan gidng nhu ¢t nhung hoa lai bat thu. Nhiéu nha
khoa hoc cfing tién hanh dung hgp protoblast ctia nhiéu loai khac nhau nhu dung -
hgp protoblast ciia d6 tudng vdi lda nude, hodc thude 14 v6i d6 tudng da thu duge cdy
lai chi s6ng duge mot thdi gian ngdn. Hy vong s6 ¢6 san phim cdy rau ¢6 qua ca chua,
ca chua lai ¢6 ca khoai tay... _ _ -

+ Bi¢n'phap dung hop cac t& bao ¢6 thé thuc hién theo hai cach: Dung hgp bing
héa chit va dung hgp bang dién trudng.

* Dung hgp bing héa chit thudng dl‘mg la polyethylen glycol (PEG) 5-20%, la
chéit ¢6 tdc dung gén két cac protoblast, tao didu kién cho ching dé& dung hgp véi
nhau. Méi trudng dé€ cac t& bao dung hgp thuan igi néu c6 dd pH tir 8 d&n 10 va bd
sung thém 200-250mm CaCl,.

* Dung hgp béang dién trudng: Dua hdn hop protoblast vio dién trudng dong dién
mt chiéu. Cac protoblast sé sdp x&p thanh chudi gitia 2 dién cuc cha dién truong,
sau dé tao xung dién c6 thé hiéu cao (750-1000V) trong thdi gian rat ngén khoang
1/100 dé&n 1/1000 gidy. Trong didu kién nay, viing tiép xic gitia 2 protoblast mang té
bao bi pha v3 va ¢6 kha nang hai t& bao tran héa nhap véi nhau. Qua trinh dung hgp
s¢ xay ra.

Budc ti€p theo 1a chon lgc cac thé lai soma. Vi qua trinh dung hgp xay ra nglu
nhién giita céc protoblast, nén trong mét hdn hgp 2 loai protoblast, vi du protoblast A
va B ¢6 thé xay ra 3 trudng hop: A dung hgp véi A, B dung hgp véi B duge thé dung
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hgp 14 AA, BB c6 hé gen gidng nhau, goi 12 dung hgp ddng nhan; thé dung hgp AB goi
14 thé dung hgp di nhan. Viée tach thé dung hgp chita hai hé gen ra khéi cic thé
dung hgp déng nhan la vin dé quan trong. Ngudi ta c6 thé dung cic phudng phéap
sang loc khac nhau nhu phén tich phd izozym. Né&u 14 thé di nhin sé gém ca cic bang
cia hé gen “b8” v clia hé gen “me”. Trudng hgp phan tich céc hé izozym khéng thanh
céng thi phai st dung céc ky thuat phéan tich ADN dé danh gia.

Thanh tuu va ng dung cua phudng phap nuédi cdy va dung hgp protoblast 12 rit
16n. S dung cac phuong phap nay cac nha chon gidng da tao ra nhiéu giéng méi nhu
khoai tay, cA chua chfng virus, chéng rép, hofic cdy cai dau, thudc 14 chéng ndm,
chéng virus.

— Chon dong té baoe:

Thye vat bac cao c6 vach cellulose thudng ¢é kich thude 18n. Do vay viée xt 1y,
chon lgc dong t& bao véi s& lugng 16n 12 khé thuc hién hon nhidu so véi chon loe cic vi
sinh vat ¢6 kich thude t& bao nho hon. '

Khi loai bd vach cellulose dé tao thanh t& bao tran (protoblast) thi cac t& bao
riéng ré nay cé kich thudc nhd tudng duong véi t& bao vi sinh vat. Do vay c6 thé st
dung phuong phép chon dong t& bao nhu phudng phéap sit dung d5i véi vi sinh vat.

Mgt dia petri ¢6 dudng kinh khoang 5-7cm cho phép nudi 5.10° protoblast (vi du
protoblast cdy thudc 1a). Mudn nusi hét 5.10° cAy thude 1a trén dé kiém tra cén
khoang 100ha dit canh tac. Do vay cAn phai tim bién phap chon loc bang xi 1y dot
bién, vi du nhu cic ddt bién khéang véi cic chit khang sinh réi nhudi trong mdi trudng
chtta khang sinh thi cé6 thé chon loc déng t& bao mong mudn. Nhin chung cac bién
phap chon loc dong c6 thé phan biét bing hinh thai cay lai, s& dung gen danh d&u,
hode st dung mdi trudng chon loc thich hgp dé chon loc dong.

— Bi€n nap di truyén va tao ciy chuyén gen: ,

T& bao tran khong c6 vach cellulose thuén lgi cho diing phuong phép bién nap gen,
ti d6 tao ra cay tréng chuyén gen. Ngudi ta da chuyén nhiéu gen quan trong nhu gen
ch8ng siu, chiu thude diét ¢d, gen khiang ndm, gen chiu han v.v... vio t& bao trin cla
lia, ngd, khoai tdy v.v... dé tao ra cdy tréng mdi ¢6 c¢éc diic tinh mong mudn. V& k§
thuat chuyén gen tao thuc vat chuyén gen s& dé c¢ap & phan sau trong chudng nay.
5.2.4.3. Bién di dong some va chon loc bién di soma

a) Khdi niém ’

Bién di dong soma (soma clone variation) 1a nhiing bi€n di thé hién & céc t& bao,
cAc md va cdc cdy c¢b ngudn gde tit vide nudi cidy md, t&€ bao. Bién di dong soma cdn
duge goi 1a bién dj dong v6 tinh.

Trong nhén gidng vo tinh invitro, khong phai tdt ca cac cAy phat sinh tit mdt md
cla cdy déu c6 tinh déng déu vé mat di truyén. Mot s§ cAy phat sinh tit nudi cdy mé
khéng 6n dinh vé mat di truyén. DAy ciing 14 han ché khi ching ta nhan gidng vo

tinh invitro nham tao giéng ddng nhat. Tuy nhién, nhiing bién di ddng vé tinh nay lai '

cho ching ta tiém nang rdt 16n dé nghién citu va chon tao giéng méi.
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Ty 1& cAc bién di phat sinh trong qua trinh nhén gidng v6 tinh invitro 1a kha 16n,
do vay cin phai x4c dinh nguyén nhan, cd ché& céc bién di, tit d6 ching ta diéu khlen
dinh hudng cé 10i cho chon tao gidng.

b) Phdn logi cde bién di dong soma _

Trén cd sd xem xét sut bidu hién cac bién di dong soma, c6 thé chia lam 2 loai bién-
di chinh 12 bign di kiéu gen v bién di kiéu hinh.

— Bién di kiéu gen (Genetic variation):

Bién di ki€u gen 1a céc bién di ¢6 lién quan dén vat chat di truyén cfia cay, 6 kha
néng di truyén, xay ra véi tdn s§ thap. Ban chit clia cée bién di nay cdn chua duge
sang to nhung c6 thé chia ra ba kiéu chinh sau (Larkin et. al., 1985).

+ D6t bién s8 lugng nhidm sic thé: Day la kiéu bién di phé bién, thé hién sy sai
lach vé s8 lugng nhidm sic thé nhu taoc ra thé da boi, di bsi hay thé kham. Théng
thudng, ty 1& hinh thanh céc bién di s§ lugng nhiém sic thé & cac loai c6 bé NST 2n
chita nhiu nhidm sic thé 1a cao hon so véi cac loai ¢6 8§ lugng nhidm séc thé it
(Creissen and Karp, 1985).

+ D§t bién cAu tric nhidm sic thé 1a cac bifn ddi v& c&u trdc eha nhifm séc thé.
Cac bién d8i nay gém: m&t doan, ddo doan, chuyén doan hay lip doan clia nhiém
séc thé.

+ Dot bién gen 14 céc bién d6i trong cfu tric cha gen nhu: mAt, thém hay lap cac
nucleotit, ting s8 lugng clia doan trinh tu dic thi, hodc hién tugng nhay cha gen.

— Bién di kidu hinh (Phenotype variation):

Bién di kiéu hinh lién quan dé&n sy thé hién cla mét kidu gen nhit dinh. Hién
tugng thudng thay 1a hién tugng methyl héa chia gen 1am xuét hién kidu hinh méi
cla cdy sau khi tai sinh edy va nhu 1a két qui cla cac phén héi vé sinh 1y. Nhiing
bién di kiu hinh nay 12 tam thdi, khong di truyén duge cho- thé hé sau. Vi dy dién
hinh cta bién di kiéu hinh nhu hién tugng ting manh kha ning sinh trudng cta ciy
t&i sinh khi dua ra tréng trén dat. Biéu hién nay c6 lién quan d&n qua trinh tré héa,
hodc qua trinh loai bo virus ciia mé nudi cdy ban ddu (Swartz et. al., 1983; Skirvin et.
al.,, 1994). Mot vi du khéc cfia bi€n di kiéu hinh thudng thay 13 hién tudng ra hoa
sdm, cay bi bach tang, cdy c6 thay ddi vé mau sic hoa, hinh dang cia hoa, cua 13 va
chiéu cao cla cay. , _

- Nguyén nhén clia cic bi€n di kiu hinh khéng di truyén nay coén chua dudge sang té
nhung chic chin cé lién quan dén qué trinh biéu hién ctia gen (Skirvin et. al., 1994).

c¢) Cdc nguyén nhdn chinh géy ra bién di dong soma

Nhiéu thyc nghiém nhim xic dinh nguyén nhan tao ra cic bién di dong soma
trong nudi cfy md. Moi yéu t& trong qua trinh nudi cdy dan dén nhing bién di di
truyén déu xem nhu 12 nguyén nhéin ctia bién di di truyén cic ddng soma. C6'thé chia
cac nhém y&u t& 1am 3 nhém nguyén nhén, d6 1a: sinh 1y, di truyén va héa sinh, ma

_ thuc chét 1a ngudn gdc cdy ban ddu va cic y&u t& trong qué trinh nuéi cay mé.

~ Nguédn géc cac mau nudi ciy mé:
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Céac mau nuéi cdy t mot kidu gen cho nédn vé& mat di truyén duge xem nhu la
déng nhat. Tuy nhién, trén thue t&, cic miu nudi c#y lai 14y tit cac mb da phan hoa
khée nhau nhu xylem, phloem, md bi, nhu mé v.v... T& bao cic md nay b thé §.cac
miic bdi thé khac nhau. Su da dang nay goi la da bdi v6 tinh (polysomatic). Nhidu loai
cdy déu cé hién tugng da bdi vd tinh nhu laa mi, thudc 14, khoai tay, ca chua...

Hién tugng kham & cdy phat sinh tit nudi cdy mé do & cic cAy c6 cac 16p t& bio,
hoac mo ¢6 cAu tric di truyén khac nhau 1 do hién tugng dot bién soma phat sinh
trong qua trinh phin bao nguyén phén,

. _Che yéu t8 trong qua trinh nudi ciy:

Céc yéu t8 chl y&u trong qua trinh nudi cdy mé din dén céc bién di dong soma
bao gom: '

+ Phudng thic nhéan gidng invitro: Phuong thic nhén giéng khac nhau cho ty 18
xufit hi¢gn cac bién di dong soma khéac nhau. Nhin chung, chéi bat dinh duge tai sinh
tir mét 86 t&€ bao thi cho ty 18 bién di soma cao hdn nhidu so véi chéi tai sinh tit mot
nhém té& bao hay mét mé. Nudi ciy callus, protoblast thudng cho nhidu bién di soma.

+ Loai mau céy: Cac loai miu cdy khac nhau cfing cho ty 16 bién di dong soma

khac nhau. Néu miu cady ldy ti chdi dinh, chdi nach hay mé phan sinh dinh
~ (meristem) thudng cho ty 18 bién di déng soma thdp hon so v6i miu l&y tir 14, r8,
than. Bén canh d6 tudi cla ciy me, kifu gen clia cdy me, dong t& bao non hay gia
v.v... cling anh hudng dén ty 18 bién di dong soma.

+ Cac chit diéu hoa sinh trudng: N&u nubi cAy mé trong mdi trudng chita auxin
manh nhu 2,4D, hodc 2,4,5,T thudng gdy nhiéu loai bién di & cAy tai sinh ti md nuéi
cdy nay. Vi du § cdy nho, néu nudi cfy mé kéo dai vai nam trong didu kién moi
irudng c6 auxin manh, s& m#t ddn kha nang phan héa va tai sinh cay.

+ Thdi gian nuéi clly va s6 14n cdly chuyén: Néu nusi cdy mé dai ngay ciing nhu
tang s6 1an cdy chuyén s& lam tang ty 18 xuét hién cac bién di soma. Nguyén nhan la
do vige kéd dai nudi cdy mod t&€ bao trong diéu kién invitro din dén thay déi kidu
methyl héa cdc nucleotit trong genom:.

Qua trinh methy] héa ADN la hién tugng mdt nhém methyl (CH,) gén véi adenin
hay cytosin xay ra trong doan ADN ma héa cho mét gen, 1am cho gen nay bi bat hoat
nhu ¢ ngd, khoai tay, nho v.v... Bi¢n di trong qua trinh nudi ¢4y mé con din dén
nhitng bi€n d6i héa sinh x4y ra & nhifu loai cdy tréng khi nuéi cdy mé. Vi du nhu
hién tugng thay ddi trong ddng héa cacbon din dén mét kha. nang quang hdp, kha
néing téng hop tinh bét, caroten... Bién ddi s6 lugng nhidm sic thé cla t& bao, mo
nudi cdy invitro c6 thé con do trong qué trinh phin bao xay ra hién tugng phén chia
khong dong déu cia nhiém sic thé. Bién di dot bién gen, hode dgt bién ciu tric
- nhiém sfc thé c6 thé do nhiu nguyén nhan khéc nhau. Cé ¥ kién cho ring, do sy sao
chép muén clia ving di nhiém sic (heterochromatin) 13 nguyén nhan chinh din dén
bién di dong v6 tinh & ngd (Zea mays L.), hodc 3 dau tdm ngua (Vivie faba L.). Céc
y&u t& chuyén vi Ac- De cling dude thé_hién sau qua trinh nudi cdy mé invitro.
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d) Nhitng itng dung cua chon loc bién di dong soma

Muén chon tao gidng theo mot tinh trang cu thé nio d6 thi cac nha chon tao
gibng phai nuéi tréng thi nghiém & cac didu kién khac nhau. Vi du, mudn chon loc
giéng cAy chdng chiu man thi nha chon gidng phai tréng cdy vdi mdt s8 lugng 16n, bé
tri trong d cac didu kién d&t c6 ndng d6 mudi khac nhau va phai tién hanh qua nhiéu
thé& hé. Do vay tén kém v& chi phi va thdi gian. ‘

Phudng phap nudi ¢y md invitro két hgp vdi chon loc gitp cdc nha chon gidng
chon loc véi s8 lugng t€ bao don rat 16n va tit d6 tao ra ciy hoan chinh. Véi phudng
phap nay, cac nha chon gidng cé thé chon loc ti mot vai dia petri, hay mét vai binh
nudi cdy cé thé thu duge mdt gifng cAy mong mudn trong mot thdi gian ngén. Chon
loc bién di dong soma duge (ing dyng trén nhiéu loai ciy tréng va dic biét ¢6 ¥ nghia

- @81 véi viée cai tién cac cAy trong dd duge nhin gidng vo tinh qua hang ngan nam va

c6 nén di truyén rat hep, it da dang nhu cac gidng chuéi (Musa spp). Chudi rat it khi
san sinh ra hat ¢6 kha nang sinh san. Viée chgn giéng chudi chli y&u bing con dudng
vd tinh. Do vay nudi cdy md, t& bao két hgp véi tac ddng chia cac didu kién chon loc 1a
phudng thite tét nhat dé chon tao gidng chudi.

- Chon loc bién di soma:

Ngudi ta tap trung chon lgc.c_éc bién di soma theo mét s& tinh trang nhu khang
bénh (ndm, khudn, virus) va cac tinh trang chéng chiu diéu kién bat 1gi (han, lanh,
man, chiu phén...).

+ Chon loc cac cAy khang bénh: St dung cac yéu t& chon loe nhu phytotoxin dé
chon loc kha nang khang v6i cac ndm, vi khuén, hodc virus da duge thit nghiém. Tuy
nhién, chen loc ciy ¢6 ngudn goc tit md nudi cay invitro lam tang cudng kha nang
khéﬁg bénh lal kéo theo nhitng dic tinh khéng mong muén khéac. Vi dy, chon loc lién

tiép v6i mdt phytotoxin lam cho khoai tay khang bénh, nhung ¢ khoai lai nhé di va

chat lugng dinh dudng clia ci lai kém di. Théng thudng ngudi ta sd dung tryc tigp
ndm, vi khudn lam yeu t& chon lge dd phat hién dong t& bao soma khang bénh. Ti
céc dong té bao nay tao ra cidy khang bénh tuong dng.

+ Chon lgc cay chéng chiu véi didu kién méi trudng khong thuan lgi:

Nhiéu viung dit tréng ¢é ¢6 mudi, dé6 phén hay kim loai nang khé cao. Mudn chon
céc ciy trong thich nghi véi cac didu kién mdi trudng bat 16i nay cAn chon loc dong t&
bao soma ¢6 khd ning thich Gng, ti d6 cho cay c6 kha nang ch8ng chiu. Chon loc
dong t€ bao soma chéng chiu véi mudi NaCl di cho cac cdy tréng nhu lda nude, khoai
tdy, ca chua, mia... chdng chiu muéi t&t. Tuy nhién, cac ddng cdy nay thudng ¢6 nang
sust thép hon, hodc sinh san kém hon. Viéc nghién citu khic phyc cac tinh trang
khoéng mong mudn kém theo khi chon lgc cac cAy chéng chiu véi didu kién khéng
thuén lgi dang duge cac nha chon gifng cdy trong quan tAm nghién clu.

— Phat hién céac bién di soma trong nudi cdy mo: Viée phat hién sém cac bién di
mong mudn khi nudi cdy mé 13 van dé quan trong. Phat hién bién di sém trudc khi
thé hién ¢ kifu hinh ctia ciy di lam giam bét nhidu thdi gian chon loc. Ngudi ta
thudng diing cac bién phép kiém tra sinh hoc truc tiép trong qua trinh nudi ciy di
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thu duge nhiéu két qua kha quan. Chon loc tinh khang bénh bing céch nudi cdy md
t&€ bao cung vdi ngudn bénh sé chon loc dong t& bao ¢6 tinh khang bénh, tit d6 cho ciy
trong khang bénh. Bién phap chen loe nay da hét sitc thanh edéng khi chon loc cic cay
an qua nhu cam, quyt, xoai va nho khang bénh do nam giy nén.

Khi ky thuat phén tit phat trién, ngudi ta ding cac chi thi phén t& nhu RAPD,
AFLP, RFLP... két hgp véi cac cip mdi dic higu dé phat hién cac gen khang bénh,
tinh chdng chiu dic trung nhim chon loc cac dong t& bao mong mudh.

— Trién vong ctia nghién citu bign dj dong soma:

Nhu dd néu trong mét s& vi du & trén, nghidn citu chon loc céc bign di dong soma
cho nhiu k&t qud va tao ra nhibu gidng ciy tréng méi cb cac dic tinh mong mudn.
Tuy nhién, vé tiém nang trong linh vuc nay con rit lén. Nhiing bién di do nudi cdy
md van con 1a con dudng rit tdt dé cdi tao cAc cAy tréng, nhit 13 cac cay trong ldu
ném. Nhing bién di déng soma van dudc xa héi chdp nhan va chua ¢6 can trd vé mit
x4 hgi nhu vén dé€ tao gidng cay bing ky thuat chuyédn gen. Mit khac nghién ctiu céc
hign tugng chdng chiu, khang bénh mét cach thusn ldi.

5.2.5. Thu phan va nudi cay phéi invitro
5.2.5.1. Hién tuong bét thy trong lai xa

Khi lai xa gifta 2 loai cdy khic nhau thudng xay ra hién tugng bat hdp cua giao
tt thé hién & 2 khau: Bat hgp cha giao tl trude khi thu tinh va bét hdp cua giao ti
sau khi thy tinh.

a) Bat hgp cua giao ti tride khi th'r,c tinh _

Trong tu nhién, qua trinh thu phén cha thyc vat thudng xay ra theo trinh ty sau:

Hat phéan chin roi 1&n nim nhuy s& x3y ra ndy mim, tao ra 6ng phén. 6ng phén
moc dai xuyén doc theo nhuy va tiép can tii phéi. Tiép theo 13 2°nhan tinh ti clia hat
phan thdm nhap vao ti phoi va thyc hién qué trinh thy tinh kép. M6t tinh ti két hdp
vi t€ bao nodn don bdi tao thanh hop ti 1udng béi, sau dé phat trién thanh phéi. Mot
tinh tit thit hai két hgp vdi t& bao ndi nhi nhi bdi dé tao thanh hdp bio ndi nhi tam béi.

Néu mgt hat phén la rdi vao nim nhuy, 1ap tic nhuy s tiét ra chat e ché ngan
can sy phat trién cla dng phin, hodc lam bi€n dang ng phin dé ngan can sy thu
tinh. D6 14 hién tugng bat hgp giao ti trude thu tinh.

b) Bdt hop cla giao t& sau thu tinh

Trong mgt s8 trudng hop, hat phén la réi véo.nim nhuy, thu ph&n vin XAy ra
nhung hat cla cay lai lai khéng phat trién. Nguyén nhéan cda hién tugng nay la
gitta ndi nhit va pho6i da hinh thanh cg ché& e ch& sy phat trién clia phéi. Hién
tugng bat hgp cla giao td sau khi thu tinh thudng gip khi tlen hanh lai xa khéc
10a1 hay khae chi.

5.2.5.2, Thu phén invitro
Dé khéc phuc hién tugng bat hgp giao t khi lat xa, ngudi ta ap dung ky thuat thu
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phan trong 6ng nghiém (invitro). Qua trinh thyu phén invitro bao gdm tach bau qua
chita nofin va nudi cdy trong didu kién vb trang. Hat ph&n duge dit cdn than vao dau
nhuy. Khi thu ph&n thanh cdng thi phéi s& phat trién trong méi trudng nudi cdy. Bién
phéap nay d&flc. biét c6 ¥ nghia déi véi trudng hgp phdi phat trién khéng binh thudng,
hoic cdy cho it hat ph&n, 8ng phan phat trién cham, ty 18 hat ph4n ndy mam thép...

Didu kién co ban dé thyc hién thanh céng khi thu phan invitro 13 phai nuéi cdy
duge bAu qua hay nodn da phan lap duge va phai chd dong didu khién qua trinh ndy
mAm ctia hat phén trong mdi trudng nudi cdy vé tring. Nhu vay, sau khi thu phin
thanh cong, phdi sé duge nudi ngay trén mdi trudng nudi cly vd tring.

Trén cd s& thi nghidm thu tinh trong éng nghidm déi v6i cie loai nhu ca chua,
dua chudt (Nitsch, 1951),  rau cai (Inomata, 1975), 8 cam, quyt (Beasley, 1974) v.v...
ngudi ta dd téng két quy trinh thu phén invitro gdm céc bude sau:

~ Kich thich hat ph&n ndy mim.

— Kich thich sinh trudng cta éng phan.

— Nuéi nodn va cho thu tinh noén,

— Nudi hgp ti thanh phéi va hat.

Trén cd 8§ quy trinh nay, ngudi ta da thanh cdng trong viée thu phén invitro d6i
v81l mdt 86 loai thude ho Paparaceae, ho Cryophyllaceae, ho Solanaceae, vi cac ho nay
bAu qua chita nhiéu nodn. Thdi gian gin diy, ngudi ta da thanh cdng trong viée thu
phén invitro va tao phoi dé1 v6i mot s6 loai, chi trong ho Hoa Thao (Graminaceae)
nhu viée 1ai nodn ctia dai mach (Hordeum) véi hat phén cia lda mach den (Secale)
cling nhu véi hat phan cta Ida mi (Triticum),

5.2.5.3. Nuéi cdy phéi invitro (citu phéi)

Trong qua trinh lai xa, bidng phuong phap thu phin invjtro, két qua thu tinh ¢é
thé hinh thanh hgp tl nhung phoi khong phat trién duge. Nguyén nhan chi yéu cta
hién tugng nay la ndi nhi khéng phat trién binh thudng va khéng cung cdp dt dinh
dudng cho phdi phat trién. D& khic phuc hién tugng trén phai tién hanh nudi ciy
invitro nhim ctu phdi. Phéi non dude tao thanh sau khi thuy tinh phai duge tach rai
va nudi ¢4y trong mdi trudng thich hgp dé phéi phat trién binh thudng. Da cé nhidu
thanh céng trong viéc nudi cdy phdi invitro nhim citu phdi khi lai khac loai nhu lai
lda mi v8i dai mach, hode lai dai mach v61 lia mach den va tao ra lda lai xa hitu thu
néi ti€ng vdi tén goi 1a gidng lua Hordescale.
5.2.5.4. Nhitng thanh tyu va khé kRhdén trong viéc thu phédn va nuéi ey phéi
invitro :

a) Nhung khé khin

— Méi trudng dinh dudng: Cac méi trudng dinh dudng théng thudng dé nudi ciy
mb, t& bao thudng khéng dap dng trong viée nudi cdy phdi invitro. M&i mét loai phéi
invitro cAn phai ¢é6 moi trudng thich hdp riéng. Cin diéu chinh cac ndng 46 mudi,
thanh phédn cha loai mudi cho thich hgp. Néng d¢ mudi kalium trong méi trudng nudi
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cdy thich hgp sé& kich thich phéi phat trién. Cac ngudn nitg thuong ding 13 cac mudi
amonium malat, amonium citrat, hofc amonium glutamat.

— Su phat trién mé seo:

Khi nudi cdy phéi invitro, trong mét s§ trudng hgp phai phat trién thanh kh&i mé
seo. C6 thé gidi thich hién tugng phdi phét trién thanh mé seo 13 do méi trudng dinh
dudng khong binh thudng nén da x4y ra hién tugng tuong ty nhu sy khéng phi hgp
gilta phdi va ngi nhii. Méc dit ciing c6 thé tai sinh cdy tit khéi mé seo nay, nhung md
s¢0 nay thudng kém theo hién tugng khéng 8n dinh v& vat chit di truyén. _

b) Nhitng thanh tuu

Tu nhitng thanh tyu nudi cAy phéi invitro ban diu cla cly cu cai Raphanus
(Hanning, 1904), v&€ sau nay la nhiing thi nghiém nuéi c&y phéi invitro J cac cay lai
khac loai gilia Linum perenne véi Linum austriacum (Laibach, 1929), Hién tai cé
nhiéu thanh tyu trong viéc citu phi nhu nudi cdy phéi non ctia t& hop lai khac loai
Hordedum Vulgare véi Secale cereale {Clauss va Kunert, 1977), hodc d6i véi con lai

khac loai gitta Argemone mexicana lai véi Argemone ochroneuca (Kanta va cong sy,

1963), hodc con lai gifta hai loai bat tuong hdp vé sinh sdn hitu tinh nhu Brassica
campestris véi loal Brassica oleracea (Inomata, 1977-1979)... Cac thanh tuu khace

nhu nuédi cdy phoi ella sdn (Manihot esculentum) (Stamp va Henshaw, 1982), cta du

du (Carica papaya) (Litz va Conover, 1982), ctia mia (Saccharum officinarum) (Jane

Ho va Vasil, 1983) va ga"i_n day 1a cly lac (Arachis hypogaea) (Hazel Y, Wetzstein va
Charleen Baker, 2000) v.v...

5.2.6. Cong nghé té bao trong bao quan ngudn gen thuc vat
5.2.6.1. Khdi niém chung vé bdo qudn nguén genthuc vgt

Muec dich cd ban cta viée bio qudn ngudn tii nguyén gef thuc vat 1a duy tri su
phong phi, da dang di truyén trong lodi, gita cAc loai va ca hé sinh thai néi chung.
Trén cd sd d6 1am cd 88 cho viée khai thac, sit dung ching ¢6 hidu qua nhat ca trong
thoi gian hién tai va trong tuong lai (Khanna va ¢s, 1991). Cong viéc bao quan ngudn
gen thyc vat 12 mét cong viée khong thé thidu trong céng tic gidng cly tréng.

a) Phudng thite bdo qudn ngudn gen phy thujc vao loai cdy tréng khac nhau, chit
y8u phu thudc vao ban ning sinh tdn néi gidng cia ting loai. Dya vao dic tinh sinh
san, cic lodi ciy tréng néi riéng va cac loai thue vt néi chung duge chia ra lam 3
nhém chinh sau: ) ' .

— Cay sinh san hitu tinh, hat cta ching c6 thé chiu dyng duge diéu kién bao
quan ¢ nhiét dp thap, d6 4m thdp. Céc lodi cy tréng niy gbm cé: hat lia nude, ngd,
déu, lia mi, dat mach, 61, cac hat rau v.v... .

— Cay sinh san hitu tinh, hat cla ching khéng chiu duge diéu kién bao quéan &
nhiét d6 va d6 Am thap. Khi bao quén trong diéu kién nhiét d6 va &m d thap, hat d&
bi héng, mat kha ning ndy mim. Céc loai céy trong nay gém c6 cao su, dita, xodi,
mit, 1&, mang cut, sdu riéng, chém chém v.v... '
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— Nhiing cAy trong duge nhén giéng vé tinh lau dai, ching mat kha nang sinh
$an hitu tinh. Cac 10ai ndy gdém cé: Khoai so, dita, dong riéng v.v... 1a loai mét hoan
toan kha ning sinh san hitu tinh. Mot s6 loai nhan vé tinh nhung van c¢dn mot phédn .
kha ning sinh san hitu tinh nhu: Khoai lang, sén, mfa, chu6i, hanh, tdi v.v...

b) Tiy theo dde tinh sinh hoe clia lodi, tity theo mite d6 ton tai ma cé cde phuong
thite bdo quan nguén gen khde nhau. Tuy nhién, ¢6 thé chia lam hai phuong thitc bao
quan chinh nhu sau: .

— B4o guan tai chd — Bao quan In-situ la hinh thitc bdo quan ngudn gen tai chd,
tai vang ching thudng duge tréng, dude ton tai trong diéu kién sinh thai tu nhién
clia ching. Phuong thic bao quan nay thuc hién déi véi ciy sinh san v tinh, cdy
hoang dai, mdt s8 loai ciy ¢6 mui dic san nhu cam, quyt v.v...

- Béo quan Ex-situ 12 hinh thic bao qudn méu trong diéu kién nhan tao t61 uu:
Né6i cach khac diy 14 hinh thice thu gom cic lodi cay trong ti ndi xuit xit duge bao
quan cit gifi, hodc trong tai cdc vudn miu. Bao quan Ex-situ ¢ cic hinh thic nhu:

"+ Béo quan tai vudn uom (field genebank).

+ Bao quan hat trong kho lanh (seed genebank).

+ Bao quan invitro (invitro genebank).

+ Bao quan ADN, |

 Viéc lya chon hinh thiic bao quan déi v3i cly trong 1a phu thuge vao ban chat,
phu thude vao didu kién kinh t&, su phét trién khoa hoc va edng nghé clia tiing Quéc
gia. Nhidu nudc s dung ca 4 hinh thilc bdo quin néi trén dé duy tri, bdo quan vén
gen cla cdy trong. Tuy nhién, tiy ting loai ma ty 18 phan tram hinh thic bao quan
khac nhau.

Vi du dé1 véi ldaa, bao quan hat chiém 80%, bao quan in-situ chiém 10%, bao
quan invitro 13 7%, con bao quan hat phin 3%.

Béao quan khoai lang: bdo quan trén déng rudng 1a 50%, bao quan hat 13 10%, bao
quén in-situ 12 8%, bdo quan invitro 12 25% va bao quan hat phan 1a 7%.

Trén thé giéi hién nay c6 nhiing kho bao quan hat giéng rat 16n, gdm hau hét cac
hat gidng co ban trén thé& gidi. Nhin chung phuong thitc bao quan invitro c¢é vai tro
rat 16n vi chl y#u cdn mét khodng khéng gian nhé hep, ¢6 thé luu gid mot 5 lugng
16n c4 thé dé chh déng trong céng tac tréng trot. :
5.2.6.2. Bdo qudn nguén gen invitro

Bao quan ngudn gen invitro sd dtlmg hai phuong phap chinh 12 bao quan sinh
trudng t6i thiéu va phuong phap bao quan ngling sinh trudng tam thoi.

a) Phuong phdp bdo qudn sinh tridng t6i thiéu '

Phudng phap nay ap dung cho viéc bao quan ngin han cic cAy nhan gidng vo
tinh invitro (chudi, diia, khoai tiy, kheai lang...). Dic diém cd ban clia phddng phép
nay la kéo dai thdi gian giita 2 14n cay chuyén nhd e ch& sy sinh trudng cha méu
nudi cAy nhim git mue t61 thiéu chi phi trong qua trinh bao quan.
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Mau dua vao bdo quan thudng la dang phéi, chdi, mAm, ho#c cay con sach bénh.

 Mau cén duge ddt trong diéu kién nhigt d4, 4nh sang va ché d6 dinh dudng nhit dinh

- dé t8c d6 sinh trudng cla ching giam di 15-20 14n so véi t6c d6 sinh trudng trong
diéu kién binh thudng.

Cac nhéan t§ thudng dung dé tc ché sinh trudng thudng la:

— Nhiét d6 phong nuéi thip: D4y 1a nhan t6 phd bidn 48 tic ché sinh trudng. Tuy
ting loai khac nhau ma ching ta ha nhiét @6 cho thich hgp.

D61 véi cac loai chiu lanh, nhiét d¢ bao quan tit 0°C d&n 5°C. Vi dy, giit chdi cay
tdo, cdy théng ¢ nhiét d6 2°C trong 52 tudn, khoai tay git & nhiét d6 6-12°C thdi gian
25-52 tudn... Nhiing cAy nhiét déi cin bio quan & nhiét d§ cao hon, vi du nhu ciy
chufi git ¢ nhiét d3 15°C, trong thoi gian 18 thang, khoai lang gi@t ¢ 18°C, thdi gian
12 @€n 18 thang... ' '

— B3 sung vao mbi trudng nuédi cdc chdt e ché sinh trudng nhu axit abeisie, clo,
cholin clorit, 1am tang ap sudt thadm thiu béng ¢ach b8 sung vao méi trudng cic chit
nhu sucrose, manitol v.v... lam giam viée cung cép oxy cho miu nuéi cdy bing ding
ddu pht va c¢6 thé 1am nghéo mai trudng dinh dudng dén muc ta1 thidu. T4t ca cac
bién phap nay lam gidm dang ké kha nang sinh trudng cta mau nudi cdy bio quin.
Vi du, khi nudi cdy sén & nhigt dd 20°C c6 b sung vao méi trudng 4% sucrose, c6 thé
kéo dai thdi gian nuéi cdy tdi 15 thang.

b) Phuong phdp bdo qudn ngitng sink triong tam thoi

Day 14 phudng phap bio quan miu gidng trong nito 16ng, thudng duge aAp dung
cho nhiéu loai cay. Trong thdi gian bao quan t& b2o, md hoan toan nging sinh
trudng. Mau bao quan gém phéi, mé seo va t& bao. Thai gian bdo quan c6 thé kéo dai
20 -30 ndm, ho#c l4u hon. Trude khi dua vao bao quin, maiu phai dude xd 1y tranh
hinh thanh céc tinh thé nudc trong t& bao 1am chét mau. ‘Quy trinh bdo quan gdm céc
bude chinh sau:

— Tach miu nubi cdy invitro dang & pha sinh trudng manh d€ dwa vio béo quan.

— Xt 1y chéng déng bidng dung dich DMSO, néng 46 1M; két hgp véi glycerol,
néng dé 1M va dudng sucrose, néng d6 2M.

— Ha nhiét d§ xuéng -30°C dén -40°C dé gilt &n dinh céc.chit trong t& bao.

— Bao quén § nhiét 4% -196°C trong thdi gian dai, cé thé téi 30 nam. Khi hét thi
gian bao quan, hodic khi cAn dua miu ra thi phai pha bang va phyc hdi sinh trudng
theo thi tu:

+ Pha bang d nhidt dd 37°C d&n 40°C.

+ Phuc héi sinh trudng va nuéi c&y tao ra cdy hoan chinh.

5.2.6.3. Nhitng két qud vé khé khdn con tdn tai
a) Nhitng két qud

Hang chuc nam qua, ngudn tai nguyén cy tréng trén thé g161 duge quan tim gin
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gilt v bao quan. Nhiéu loai ciy trong 43 dugec dua vao bao quan invitro nhu: Cay
dita, ciy ca phé, cAy cao su, khoai lang, khoai tay, sin, cdy chudi, du dd, cay dita, ciy
nho, cac cAy ¢6 mui {cam, chanh...) cic cdy ho gitng riéng (gitng, nghé, riéng...), mia,
mit v mdt s8 loai cay tréng khac.

b) Nhitng kho khdn con tén tai

Viéc bao quan ngudn gen thye vat duge nhidu nude quan tdm. DA ¢6 nhidu trong
tdm chuyén bdo quan ngudn gen nhu Trung tAm nghién citu khoai tay (CIP) d Peru;
Trung tdm bao quéan sén, ¢ mai (IITA) & Nigeria; Trung tdm nghién ciiu nhiét déi
(CIAT), ¢ Columbia; Mang ludi cai tao giéng chudi Thé gidi (INIBAP) ¢ Bi; Phong bao
quan cac gidng khoai lang ¢ Viét Nam v.v... Tuy nhién, viéc bao quan con gip nhiing
han ché&, khé khin nhu:

- Chua c6 nhitng nghién ciu danh gia ddy d& méi tudng quan giita cac yéu t6 méi
trudng (moi trudng dinh dudng, chit dc ché dinh dudng, nhiét do, aAnh sang...) trong
qua trinh bdo quan.

~ Chua ¢é diéu kién thit nghiém thdi gian bao quan an toan ddi vdi ting loai cay
trong; kha nang kiém tra su 8n dinh vé pham chit cla gidng va vé tinh di truyén
trong qua trinh bdo quan ¢on han ché.

— DPiéu kién xiy dung cac trung tdm, kho bao quin cidn nhiéu kinh phi nén khé
thue hién, dac biét & nhiing nude cé ngudn tai nguyén phong phi nhung kinh t& cham
phét trién. - '

5.3. KY THUAT CHUYEN GEN & THUC VAT

5.3.1. Van dé chung vé ky thuat chuyén gen & thuc vat

Ky thuat chuyén gen & thuc vat 1a ky thuat dua mét hay, nhiéu gen la da duge
thi€t k& dang plasmid tai t6 hdp, ho#c dude gdn vio hé gen'clia t& bao chii. Trong
t& bao chti, gen la hoat déng téng hdp nén cac protein dic trung, tit d6 xuit hién
dac tinh méi cha cd thé dd mang gen chuyén. Mudn chuyén gen la vao t& bao thuec
vat chl, phai gdn gen mong mudn chuyén vao vector. Cac vector chuyén gen cang
nho cang tot vi ching d& xAm nhap vao t& bdo. Vector phai c6 kha niing tu sao
chép, nhd d6 gen la cing duge sao chép ciing véi ADN vector. Dong thdi vector
phai duge gdn gen chi thi chon loe, vi du, gen khang véi khang sinh, hodc gen chi
thi mau. Vector phai cé6 mdt hay mét vai doan trinh ty nhan bidt va cét cua enzym
gi6i han dé khi xd iy bdng enzym gid1 han tao vi tri ghép ndl v4i ADN dé tao ADN
tai to hdp. _

Vector thudng dung d€ chuyén gen & thuc vat gdm cb cac plasmid cla vi khudn,
hosc mdt s6 loai virus thye vat. Cac bude chinh dé tao mét thuyc vat chuyén gen gbm
cé: Chon loc va phan lap gen; chuyén gen vao t& bao thuc vat; nudi t& bao thuc vat
mang gen la dé tao ciy hoan chinh. S dd tdng quat tao thuc vat chuyén gen thé hién
¢ Hinh 5.5.
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Phan lap gen 3,
mong muén

Téi t6 hop gen vao vector thich hgp

Cay chuyén gen

Hinh 5.5. So d6 tdng quat tao thyc vat chuyén gen
a) Chon loc gen

Vé nguyén téc, gen cta tat ca cac loai sinh vat, bao gém déng vat, thuc vat, vi
sinh vat, tham chi ca gen nhan tao déu c6 thé dudc chon loc va chuyén vao thye vat.
Tuy nhién, théng thudng ngudi ta chi chon loc mot s6 gen quy dinh mét s& tinh trang
mong muén dé chuyén vao cdy trong nhu gen khang sdu, gen khang virus, khang
nédm, gen khang thude diét cd, hodc céc gen san xuit vacxin cho nguoi va dong vat
-v.v... Cac gen khang siu chi y&u thudng dung nhu gen khang sau BtCryl chuyén vao
ngo va mét sd cay luong thuc khac.

b) Chuyén gen vao té bao thue vat

Sau khi chon lgc, phan lap gen quy dinh cac tinh trang mong muéhn, ¢in tao ADN

tai td hgp réi chuyén vao té& bao thuc vat. Thyc hién chuyén gen bang 2 nhém phuong
phap chinh: Chuyén gen gién ti&p nhd sinh vat trung gian va chuyén gen truc tiép
biing cic phuong tién, thiét bi khac nhau. 4

¢) Nuoi té bao thue vdt thanh cdy hoan chinh _

Sau khi gen ngoai lai dude chuyén vao t& bao thuc vat, cac té bao nay can duge
nudi trong diéu kién dinh dudng va cac chit didu hoa sinh trudng thich hgp dé tao
cay hoan chinh. CAy non dude uom trong vudn wom, chon loc rdi dua ra dong rudng.

5.3.2. Cac phuong phap chuyén gen & thuc vat _

Cé nhiéu phuong phap khac nhau si dung dé chuyén gén vao thue vat. Tuy
nhién, ¢6 thé phan thanh 2 nhém phuong phap chinh: Nhém phudng phap thit nhat
1a cac phudng phap chuyén gen gian ti€p nhd vi sinh vat trung gian thudng 1a vi
khuén, virus. Nhém phuong phap thd hai 1a chuyén gen tryc ti€p bang cac thidt bi,
hodc cac bién phap thao tac nhit dinh ma khong cén sinh vat trung gian.
5.3.2.1. Cac phuwong phdp chuyén gen gidn tiép

a) Chuyén gen gidn tiép nho vi sinh vdt ddt Agrobacterium

— Nguyén li chung:
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Su dung vi sinh vat dit Agrobacterium & chuyén gen d thuc vat la phuong phap
hidu qua va phd bién nhit hién _nay nhd vao kha ning gin gen ngoai lai vao hé gen
thuc vat mét cach chinh xéac va 6n dinh.

Agrobacterium 1A nhém vi sinh vat d4t Gram 4m, giy ra cac triéu ching bénh ¢
cy khi x4m nhiém qua vét thuong.

Chi Agrobacterium gém mdt s6 loai chinh saw:

A. tumefaciens gy bénh u than ciy.

A. shizogenes gAy bénh téc ré cay.

A. rubi gay bénh u cho cac cdy dau dat, mam x6i...

‘Trong cac loai trén ngudi ta thudng st dung A. tumefaciens dé chuyén gen.

Tit 14u ngudi ta phat hién sy hinh thanh khéi u & than cay va thudng gip 6 chd
tiép gidp giila ré va than khi cy bi nhidm vi sinh vat d4t loai A. tumefaciens qua vét
thuong. Phin tich cdc khéi u ¢ cdy cho thay c6 su hinh ‘thanh mét s6 chat m&i nhu
nopalin va octopin dude goi chung 12 opin. Céc chét opin nay khéng ton tai ¢ cac cdy
binh thudng. Diéu dic biét 1a khéi u khéng ngling tdng trudng ké ca khi diét hét cac
vi khudn trong cAy da bi nhiém.

A. tumefaciens. Phan tich A. tumefaciens cho thdy, chiing c¢6 chita cac plasmid

nhu cée loai vi khuén khéac. Plasmid nay cung c6 kha nang ty sao chép dbc lap va
plasmid cta ching ¢6 kich thuéc 14n.

Nhitng vi khuén d&t khéng mang plasmld thi khong c6 kha niang gy khéi u cho
cay. Nhu vay, chinh plasmid d3 mang gen giy khoi u chq cay. Ngtioi ta goi plasmid
nay la plasmid Ti (Tumo inducing plasmid). plasmid Ti 1a plasmid 1dn, ¢6 kich thudc
khoang 200kb da dude xac dinh trinh tu. Khi lay nhiém vao t& bao thuc vat, mét
phan nhd ctia plasmid Ti khodng 25kb dude goi 1& T-ADN duge chuyén va gén vio hé
gen cda thyc vat. Nhd vay doan T-ADN tén tai trong hé gen cta t&€ bao thyc vat ma
né chuyén vao. Trong plasmid Ti, doan T-ADN dudc gidi han bang bd phai (R) va bd
trai (L) c¢6 cac doan nucleotit tudng ty nhau. Poan T-ADN ch@a céc gen tong hgp
auxin, téng hdp cytekinin, d6 12 cac gen gy khéi u va chita cAc gen téng hop ra opin.

Ngoai doan T-ADN , trén plasmid Ti ¢on ¢6 viung vir chita cic gen E, D, C, G, B, A
tao ra cic enzym tudng tng. Cac enzym nay ¢b chitc nang cit ddt ba-phai va bd trai dé
giai phéng T-ADN c6 chiu trach nhiém liy nhiém nhu ¢é chie ning boe T-ADN, van
chuyén va gin T-ADN vao t& bao chu thuyc vat. Plasmid Ti ¢dn ¢é dlem khdi dau sao
chép ori va cic gen déng héa opin (Hinh 5.6). Opin 1a “chat dinh dutdng caa vi khuin.

Plasmid Ti 14 plasmid ¢é kich thudc 16n mang gen gdy khol u cho thuc vat do
chiing chuyén dudge doan T-ADN vao hé gen cta thuc vat. Dua vao hién tugng nay cac
nha khoa hoc tao ra vector lién hgp va vector nhi thé dé chuyén gen cdn thiét vao cay
trong. Vector lién hdp 14 két qua cha sy lién hdp cha 2 loai plasmid: Plasmid Ti da cit
bd gen gay khéi u, cae gen téng hdp opin nhung van giftt viing vir, bd phai va bd trai.
Thay vao nhiing phin gen bj cit bod 14 doan tucng ddng ela plasmid trung gian tha
hai ¢6 chita viing gan gen cén chuyén theo ¥ mudn cia con ngudi. Khi cho 2 loai
plasmid nay tiép xic v4i nhau ching s& trao d8i chéo gitta 2 doan tudng ddng véi
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nhau. Két qua la tao ra vector méi nim trong vi khuén A. tumefaciens, c6 thé chuyén
gen can thiét vao cay theo cd ché théng thudng.

Ving T-ADN

Bag trai {7

Cac gen [> BG phai
gay uva

t8ng hap opin

Céac gen
vlng Vir

Plasmid Ti :
Céac gen
déng héa opin

Ving khdi dau sao chép

Hinh 5.6. C4u tric cla plasmid Ti

Vector nhi thé khéac véi vector lién hdp 14 ching c6 ca hai loai vector (plasmid)
cung ton tai va hoat dong trong vi khudn A. tumefaciens. Loai vector thit nhat tach
dong tit E. coli trong d6 c6 thist k& ving b3 phai, bd trai va & gitia hai bé nay la cac
gen chi thi va céc gen cin chuyén vao cay. Vector (plasmid) thd hai chinh 14 plasmid
Ti da bi cdt bd T-ADN, b3 phai, bd trai va chi git lai vung vir. Nha hé théng vector
nhi thé nay ¢6 thé chuyén gen moét cach hitu hiéu. :

— Phuong phap chuyén gen nhd Agrobacterium:

St dung Agrobacterium dé chuyén gen da thu duge nhiéu két qua, dac biét 1a
chuyén gen vio lda va céc cdy luong thuc quan trong. Nhiéu giéng lua chuyén gen ¢6
gia tri ddc biét nhu gidng lia Golden rice ¢6 chita ham lugng vitamin A cao gdp nhiéu
lan so véi lda thong thudng. Nhd gidng lia nay da giai quyét duge vén dé hét stc khé
khan vé sy thidu vitamin & cac nudec dang phat trién, dic biét 12 & Chau Phi. Qua
trinh chuyén gen vao lda qua nhiéu céng doan khac nhau, c6 thé hinh dung cac céng
doan 6 mét s6 vi du sau: '

1) Quy trinh chuyén gen vao lda mi nhd Agrobacterium

Nam 1997, 14n diu tién lda mi dude tién hanh chuyén gen nhd Agrobacterium
nhung chua duge hoan thién, cho dén nay qua hang loat nghién citu, quy trinh
chuyén gen vao lia mi d4 kha hoan thidn, bao gdm céc bude sau:

— Chuéin bi phéi ti hat lia mi:

+ Gieo 4-5 hat laa mi vao mbi khay ¢6 dudng kinh 20em.
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+ Pua cac khay vao nha kinh, ho#c ti nuéi 6 nhiét d6 khodng 18-20°C vao ban
ngay va 14-15°C vao ban dém, véi dé 4m khéng khi khodng 50-70°C. Ché dé chiéu
sdng 16 gio/ ngay.

+ Sau khi lda trd bong dugde 12-16 ngay, hai cac bong lia vé, bée mdt s& hat dé

x4c dinh kich ¢ va cdu tric phcn Néu phéi c6 chidu dai tir 0,8 dén 1,5mm, c6 mau
tring duc 1a duge.

+ Cac bdéng lda con lai dem kht trung trong ethanol 70% (V/V) trong 1 phit, sau
d6 dem ngdm vao dung dich thudc tay tring (Domestos bleach) 10% (VJ’V) lac nhe
trong 15 phit. Trang sach thude tay bang nudc cat it nhat 3 1an.

+ Diing dao mé v6 trang, tach phéi ra khoi hat (thao tac dudi kmh'hié"n vi, kinh lap).

+ Loai bé truc ctia phéi va chi giit lai phai, sau dé dua phéi vio cic dia petri ¢é
chita méi trudng ban 16ng. Mai dia petri duong kinh 55mm cho vao 50 phéi.

— Chudn bi Agrobacterium:

Agrobacterlum c6 mang Plasmid Ti va vector nhi thé da mang gen can chuyén
dudc chufin bi s&n sang.

+ Nudi Agrobacterlum trong 10ml méi trudng long ¢6 cho thém glycerol 2% va
khang sinh tudng ng. U & tit &m 27-29°C ¢6 léc nhe 250 14n/ phit, trong thoi gian 12
dén 24 gid. Do dé duc cho dén khi duge ODg0 > 1 12 két thuc nudi.

+ Ly tdm thu Agrobacterium véi t8c @) 4500v/ph trong 10 phiit. Thu ciin Agrobacterium
r6i hoa cén trong 4ml méi trudng nudi cay cé chiia acetosyringone 250mM/1.

+ Chuyén lai hdn hop nay n & 4m, ¢6 lic cho dén khi sit dung (khéng dé qua 3 gid).

— Nuéi cdy phdi v8i Agrobacterium:

+ L&y 4ml mdi trudng ¢é nudi Agrobacterium & trén, bé sung thém Silwet dé dat
ndng 46 cudi clng 14 0,015%. Sau dé d8 chd moi trudgng nay vao 1 dia petri cé 50 phdi
da chufn bi & trén. . ,

— U dia phsi & nhiét d6 phong, khoang 1-3 gid. ‘

— Chuyén cac phéi sang dia mdi trudng méi réi dua vao béng tsi, & nhigt do 22-
23°C, trong khoang 2-3 ngay.

— Sau d6 phdi chuyén sang méi trudng tao md sco rdi dé€ vao téi & nhiét do 24-
25°C, trong 18 ngay.

— Sau 18 ngay, md seo duge chuyén sang madi trudng thich hdp (méi truong RDZ),

u ¢ nhigt d6 24-25°C, dudi 4nh sang khoang 3 tuln.

— Chuyén mé seo sang méi trudgng chon loc dé tao chdi (méi trudng chon loc
RPPT) Trong moéi trudng nay chéi s& hinh thanh va tao cAy non.

— Ci sau 3 tudn lai chuyén ciy non sang méi trudng RPPT méi, cho dén khi ciy non
chdng chiu véi PPT thi chuyén ciy ra tréng & méi trudng ngoai vidn udm, hogc dit tréng.
2) Chuyén gen vao cay lta nude nhd Agrobacterium

Chuyén gen vao lia nude cling tudng ty nhu chuyén gen vao lda mi. Tuy nhién,
¢ mot s8 cdng doan thay déi. Cu thé cie bude tién hanh la:
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— Thén non, hodc 14 non cia lia duge khit tring bé mat bing dung dich chlor,
trong 20 phiat.

— Rita bang nuéc cat v tring 5 14n. _

— Agrobacterium dd mang vector nhi thé va plasmid Ti duge nuéi cdy trong méi
truong LB 16ng, ¢ nhiét d§ 25°C, cb b8 sung céc chit khang sinh thich hgp.

— Do d6 duc cia dung dich nuéi téi khi dat ODgy ., = 0,4 thi tién hanh ly tAm téc
dé 2600 vong/phiit, trong-30 phit dé thu can Agrobacterium. Hoa cin Agrobacterium
v&o 4ml méi trudng tao mé seo IM réi 4 6 nhiét d6 phong, ¢6 1dc nhe 50-100 1an/phit,
trong khoang 1 gid.

~ Chuyén mé ctia than non, 14 non dé chusn bi 6 trén vao 4ml dung dich ¢6 chita
Agrobacterium da duge chudn bi. Sau d6 dé trén may ldc 1-2 gis.

— Chuyén mé vao mbi trudng tao md sco CIM rdi dé vao bong t8i, ¢ nhiét 46 19-
5"C trong thoi gian-2-3 ngay.

— Rlta mé bang nudc cit vo trung 4-5 14n, sau d6 ria bing dung djch rita.

— Chuyén mé viio mbi trudng tao md seo cé b sung cac chit chon loe nhu khang
sinh Kanamycin 50mg/l, cefotaxin 50mg/l, sau dé dé trong t&i 20-30 ngay. _

— Chuyén mb s¢o sang mdi trudng tao chdi SIM cé bé sung 100mg/l Kanamycin
va nudi trong 3-4 tuan.

~ Chuyén chéi sang mai trudng tao r& véi viee b8 sung 0,5uM IBA eung voi
25mg/l Kanamyein. Thoi gian tao ré kéo dai vai thang thi tao cay con.

b) Chuyén gen gidn tiép nho virus

Ngoai viée sit dung vi khuén, ngum ta con ding virus lam vector chuyén gen vio cay
trong Chuyén gen nhd virus cé thé thuan I¢i do virus dé xdm nhap va lay lan trong cd

thé thue vat va déng thoi virus ¢6 thé mang doan ADN 1én hon so vdi kha ning caa
plasmid. Tuy nhién, virus 1am vector chuyén gen cin phai c6 cac tidur chuéin sau:

— Hé gen cua virus phai la ADN.
— Virus c6 kha niing di chuyén ti t& bao nay sang t& bao khéc qua céc 15 § vach t& bo.

- €6 kha niang mang duge doan ADN (gen) mdi, sau d6 chuyén gen nay vao té
bao thuc vat.

~ C6 phd ky chi rong (trén nhidu loai cay).
— Khong gy tac hai dang ké cho thue vat.

D6t chidu cac tiéu chudn trén, hién nay c6 hai loai virus dude st dung 1am vector
chuyén gen 1a caulimovirus va geminivirus. Tuy nhién, viée sit dung virus dé chuyén gen
d thyce vat con it duge st dung vi ADN virus khé ghép ndi véi hé gen ciia thuc vat.

5.3.2.2. Cdc phuong phdp chuyén gen truce tiép

Khoang chuc nam trude day, viée chuyén gen nhd Agrobacterlum vao cay mét la
mam khéng thuc hién duge. Didu ndy din dé&n viéc phat trién phudgng phap méi nhu
sting bin gen (Klein va cs, 1987) va bang phuong phap xung dién (Newell, 2000)... d
chuy€n gen vao cay mét 14 mam. Khi phudng phép tao t& bao tran {protoplast) Lha‘mh
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cong thi viée chuyén gen vao t& bao thuc vat duge dé dang hon. Cac phudng phap
chuyén gen truc ti€p nhu sing bin gen (gene gun), chuyén gen bing xung dién,
chuyén gen tryc tiép qua éng phén, chuyén gen bing vi tiém, chuyén gen bing siéu
am v.v... duge st dung dé chuyén céc gen vao t& bao thue vat.

a) Chuyén gen bang siing bdn gen (gene gun)

— Nguyén ly: '

Nguyén tic chung cia phuong phap nay 1a ngdm cac vién dan nho (vi dan) bang
vang, hoac tungsten cé kich thude cyc nho, duong kinh khoang 0,5-1,5um véi dung
dich c6 chia doan ADN ngoai lai cAn chuyén vao t& bao thuc vat. Cac vi dan nay dudc
lam khé trén mét dia kim loai mong ¢6 kich thude 0,5-0,9cm. Dia kim loai nay dudgce
gidn vao ddu mot vién dan 16n (macroprojectile) bing nhya, hodc vt liéu nhe. Vién.
dan 16n c6 kich thude vita khit ddu nong sing ban gen (A). Khi ban, ap suét hoi sé
ddy vién dan 16n di véi téc db cao. Téi ddu nong suing, vién dan 16n sé bi can lai bi
mot 1ubi thép min, con cac vién dan nhd (vi dan) van tiép tuc di chuyén véi van téc
16n tdi 1300m/ gidy dén d6i tudng ban rdi xuyén vao t& bao (B). Sau khi bén, tach cac
md, t& bao va nudi cdy invitro dé tai sinh cay (C). Cac gen ciAn chuyén cé thé tai td
hgp vao hé gen caa cay, ti dé tao thanh cay chuyén gen. Chi c¢6 mdt ty 1& nao d6 cua
t&€ bao mang gen chuyén (D) do vay can phai chon loc. Ngudi ta thudng dung khi nén
14 helium ap luc cao d€ bén gen. So dd chuyén gen bing sing bdn gen ¢ Hinh 5.7.

Helium Helium
: gl
L __ Dlamd
- Dia kim loai
bafgh Man chan

Buéng chan khéng -

Pt e L Lavé tring
et
#‘ Méi trudng
tai sinh
C Mai truding
tai sinh
Callus c6
chdi tai sinh
Manh la

Hinh 5.7. So d6 qua trinh chuyén gen bang siing ban gen
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- Phudng phap chuyén gen bing siing bén gen:

Chuyén gen bing sing bin gen qua nhiéu cong doan khéac nhau. Sau day 1a vi du
vé& quy trinh chuyén gen vao hia mi bng sting bén gen.

+ Chuén bi phéi ti hat Itia mi: :

* Gieo 4-5 hat lia mi vao mdi khay ¢6 dudng kinh khoang 20cm.

* Chuyén céc khay vao nha kinh, hodc td nudi véi nhiét d6, d6 Am va thoi gian
cAn thist cho dén khi tao va tach duge phdi nhu da mé ta & phuong phap chuén bi
phéi dé chuyén gen nhd Agrobacterium.

* Chuyén 25-30 phdi vio mdt dia petri dudng kinh khodng 9cm c6 chita moi
trudgng Lao md seo. Dt cic phdi d gitta trung tAm cua dia petri sao cho mat khong bi
cét cia phéi hudng 1én trén. Chuén bi mét dia petri chita 15 phéi 1am déi chitng. Miu
dd1 chiing duge bén “dan vang” nhung khéng chita ADN ngoai lai.

+ Chuén bi “dan vang”:

* Cho 20mg hat vang, c¢é dudng kinh O ,6um cung véi 1ml cén tuyt,t dot vao dng
- eppendorf 1,5ml. Siéu 4m trong 2 phit. Ly tAm nhanh trong 3 giay rdi loai bd dich
con phia trén. Lap lai bude rita ¢dn nay 2-3 1an.

* Cho thém 1ml nudc cit vd tring viao va siéu dm trong 2 phit. Ly tAm nhanh,
loai b6 phan dung dich. Lap lai 2-3 l4n sau d6 cho 1m! nudc cat va hoa cho déu trude
khi chia vao cic 6ng eppendorf mdi, mdi 8ng 50pu] dung dich hat vang.

* Siéu am 1-2 phit, sau dé thém vao mdi &ng 5ul chia ADN, hodc gen cin -

chuyén (Img/1ml TE, hosc nudc). Thém 1 8ng chiia 5ul nude lam mau déi ching. _
* Thém 50ul dung dich hén hgp 2,5M CaCl, va 20u] 0,1M Spermidine vao thanh
tren éng eppendorf va ldc hén hop dé hat vang va ADN dugc phan b déu.

* Thém 150l ¢dn tuyét déi, lde déu sau d6 ly tdm loai bd phan dung dich va hoa
tan phan con lai vao 85ul con tuyét d6i réi bao quan trong lanh.

+ Bén gen.vao t& bao thue vat: .

Vi dy, st dung hé théng ban gen PDS-1000/He cta héng Bio-Rad ¢6 sit dung khi
Helium ap lyc cao dé bén hang loat “dan vang” v6i van téc 1én dua gen vao t& bao
nhu sau; .

* Thiét lap cac thong s& cho may bin gen nhu sau: D8 khe hd 2,5cm, d8 hd cha
khe chan dia 0,8cm; khodng céch bin 5,5¢cm; ap luc chin khong 91,4-94,8KPa; toc do
hiit ch4dn khéng 5,0; toc do6 dong thoat 4,5..

* Khii triing budng ban gen va cac bd phﬁn cha sting bin gen bang cdn 90°,

* Lic nhe hén hgp vang boc ADN. Hit 5ul hén hop nay dua vao dia kim loai
mong, dé kho cho dia bam “dan vang”’. Lép dia md (Rupture disk: loai 650, hoic
950psi) réi vin chat cic &e vit lai.

* Dat man chan vao vi tri ¢& dinh. Lip dia kim loai mdng ¢6 bam “dan vang” vao
phia trén budng chén khéng.

* Dat dia petri dung phéi lia d& chudn bi trude vao vi tri bén.
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* Tang ap suit hoi helium 1én 91,4-94,8 KPa va bén. _

+ Nudi cdy mo va chon cay chuyén gen. Sau khi bin gen, cac mé dude chuyén vio
nudi trong moi truong tao md seo véi mat do khoang 10 mé trén mot dia petri dudng
kinh 9c¢m va git nhi¢t do 26°C, trong t6i, khoang 3 ngay. Sau d6 chuyén mé seo sang
moi trudng tao choi va chon loc qua 3-4 1an chuyén bing céc chi thi mau, hoidc diang
khang sinh tuong (ng. CAy séng sét qua 3-4 lé_n chuyén sé tai sinh ré, tao cay con
hoan chinh. Sau d6 dua ra méi truong dat.

b) Chuyén gen bang xung dién (electroporation)

- \Iguyen 1y: :

Trong céng nghé di truyén thlic vat, nguoi ta st dung phuong phap xung dién dé

chuyén gen vao protoplast thuc vat. 0 dién thé cao, trong thoi gian ngén c6 thé tao ra
cac 16 trén mang t€ bao tran (protoplast) lam cho ADN bén ngoai méi trudng cé thé

xam nhap vao bén trong t& bao. Ngudi ta chuéin bi mdt huyén phu protoplast véi cac
~ plasmid tai t6 hgp da mang gen mong mudn cAn chuyén vao thuc vat.

Dung thiét bi dién xung tao dién thé cao (200-400V/em) trong khodng thoi gian 4-
5 phan nghin gidy. K& qua lam mang t& bao tran xu&t hién cac 1§ thing tam thoi
gitp cho plasmid tai t6 hgp ¢6 thé xam nhéap va gdn vao hé gen cua thuc vat. Qua
trinh dude thuc hién trong cuvett chuyén dung. Sau qua trinh xung dién, dem
protoplast nudi trong méi trudng nudi cdy thich hgp, méi trudng chon loc dé tach céc
protoplast da duge bién nap. Ti€p theo 1a nudi cdy invitro, tai sinh cay va chon loc
cay chuyén gen (Hinh 5.8).

0o O Oo

= <§>@z

Hinh 5.8. So d6 chuyén gen b&ng xung dién
- Phudng phap chuyén gen bing xung dién: :
Ta ¢6 thé hinh dung quy trinh chuyén gen bing xung dién n};u‘ sau:
+ Chudn bi thiét bi, nguyén liéu:
* Thiét bi tao xung (Life Technologies Cell Porator).
* Cuvett (cAn 2-4 cuvett).
* Huyén phu protoplast va plasmid tai té hop.
* Cac dia mbi trudng chon loe, mdi trudng tai sinh cay.
* T4 &m dé nudi protoplast.

+ Tién hanh chuyén gen.
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* Kiém tra thiét bi, t4t ngudn dién.

* Cho 2ul plasmid tai t6 hgp va 20l dung dich chita protoplast vao éng eppendorf rdi
14¢c déu tao huyén phu.

* Cho 20ul hdn hap trén vao 2, hodic 4 cuvett xung dién.

* Cho 4 cuvett vao gilia 2 cuc tao xun-g (cach nhau 2-4mm).

* Chon thong s8 tao xung. Bat cac e¢dng tic tang thé va diu khién xung.

* Tao xung véi dién th& 400 vol trong 4-5 phén nghin gidy.

* Tét ngudn dién. Chuyén dung dich hén hgp tit cac cuvett sang cac ong
eppendorf. .

* Nudi cdy protoplast, chen loc, tai sinh ey, rdi dua ra ngoai tu nhién.

¢) Chuyén gen nhi ky thudt siéu am

Ky thuat siéu 4m ding dé chuyén gen vao t& bao trin protoplast. Sau khi tao
protoplast, tién hanh trén protoplast véi plasmid tai t8 hop mang gen mong muén dé
tao hon hop dang huyén pha. ‘

CAm ddu siéu Am cha may phat sidu &m ngap trong hén hgp huyén phu siu
khoang 3mm. Cho may phat siéu am vdi tdn s 20KHz theo titng nhip ngén, méi
nhip khoang 100 miligidy. S8 nhip khoang tit 6-9 nhip vdi téng thdi gian tac dong tu
600 dén 900 miligiay.

Sau khi siéu 4m, dem protoplast nudi trong cac méi trudng thich hop, chon loc dé

tach céic protoplast da duge chuyén gen. Nuéi cdy invitro dé tai sinh cdy. Chon loc cdy

va dua ra trong & moi trudng ngoai.

d) Chuyén gen bang phuong phdp héa hoc

Chuyén gen bing phudng phap héa hoc 1a phuong phéap chuyén gen vao t& bao
protoplast nhd céde chit héa hoc nhu polyethylen glycol (PEG). Khi ¢6 mat PEG,
mang cua protoplast bi thay déi va protoplast ¢6 thé thu nhan ADN ngoai lai vao bén
trong t& bao. Phudng phép chuyén gen bing héa chat c6 thd ap dung ddi véi nhidu
loai thyc vat nhung kha ning chuyén gen vdi tan s8 chuyén gen réit thap. Tuy nhién,
véi kha nang tao ra sd lugng 1dn protoplast, do vay khéc phue duge han ché& caa
phuong phap nay.

e) Chuyén gen true tiép qua 6ng phén (pollen tube)

Phudng phap chuyén gen qua &ng phan 14 phudng phap chuyén gen khéng qua
nudi cdy mé invitro. Phuong phap chuyén gen qua 8ng phan duge Ray Wu va céc
cong sy 4@ trudng Dai hec Cornell (M¥) dé xuit nam 1988 trén d8i tugng 12 cay lda.
Nguyén téc cia phucng phap nay 14 ADN ngoai lai chuyén vao cay theo dudng éng
phan, chui vao bau nhuy cai. Théi gian chuyén gen 1& vao lic hat ph&n moc qua vdi
nhuy va ldc bat ddu dua tinh t@ vao thy tinh. Theo cac tac gid nay, t6t nhat 1a su
chuyén gen xay ra ding khi qua trinh thu tinh & nofin va cho t&€ bao hgp tit chua
phan chia. Nhu vay su chuyén gen chi xay ra & mdt t& bao sinh duc cai duy nhit va
khi tai sinh cAy s& khong hinh thanh thé kh_ﬁi‘n.
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Ta ¢6 thé hinh dung phuong phap tién hanh nhu saw:
— Gieo hat lua vao khay tréng cho dé&n khi lia tr8 béng.
— Sau thdi gian hoa nd 1-2 gid, cAt ngang 2/3, hoac 3/4 phan trén chia hoa lda.

— Sau khi cat hoa, dung 6ng mao quan nho ¢6 dudng kinh 0,2mm dua dung dich
ADN (4i t§ hop mang gen mong mudn vao ddu dng nhuy da bi cit. Nong @6 ADN tai
t& hgp khodng 50ug/ml.

— Bao béng lia lai, cho lda chin thu héi.

— Phén tich va xac dinh két qua chuyén gen & thé hé sau.

g) Chuyén gen bing vi tiém (microinjection)

Nguyén 1y cg ban chuyén gén bing phuong phap vi tiém gidng nhut chuyén gen
bang vi tiém ¢ dong vat nhu da néu d chuong trude. O thuc vat, chuyén gen bang vi
tiém 1a chuyén gen truc tiép vao t& bao protoplast nhd thist bi vi thao tac va kim vi

tiém. Phuong phap nay cin c6 thidt bi ¢é d8 chinh xéc cao, k¥ thuat va k¥ nang clia
ngudi thuc hién phai chinh xac.

5.3.3. Nhimg thanh tuu, trién vong, cac phudng hu’dng chinh va nhimg hiém
hoa trong tao giéng cay tréng chuyén gen

a) Nhitng thanh tuu, trién vong chi yéu

Cong nghé chuyén gen vao cdy trong hién nay khong con 1a van dé phai tranh cai
ma né'trd thanh k¥ thuat théng dung dé tao ra gidng ciy tréng mdéi, phuc vu trye tiép

cho. tréng trot. NhUng mdc quan trgng trong sy phat trién ky thuat chuyén gen &
thyc vat la:

Ndam 1980: Lan diu tién thyc hién chuyén ADN ngoai lai vio cAdy nhd
Agrobacterium.

Ndm 1983: Tao cac marker chon loc nhu chi thi mau séc, chi’thi khang vdi khang
sinh. Thi€t k& lai plasmid Ti (loai bd gen gay khdi u, cii cidc gen mong mudn vao
Plasmid T4). '

Ndm 1984: Thuc hién chuyén gen tryc tiép va gian tiép vao té bao protoblast.

Ndm 1985: Tao cAc giéng cdy trdng khang virus, dua cdy chuyén gen ra dbng
rudng. '

Nam 1987: Chuyén gen khang sdu bing sing ban gen.

Ndm 1988: Tao khoai tdy chéng n&m, ca chua chin cham.

Nam 1990: Chuyén gen bat duce dye cho ngd vao phoi nubi cdy v6 tinh.
Ném 1992: Chuyén gen cho lia mi.

Ndm 1994: Thudng mai héa ca chua chuyén gen. Pay 1a san phiam chuyén gen
dau tién duge thuong mai héa.

Ndm 1998: Toan thé gidi c6 48 gidng cay tréng chuyé‘n gen duge thuong mai héa.

Ndm 1999: Chuyén gen tao gidng laa c6 gia tri dinh dudng va ham lugng vitamin
A cao.
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T nam 2000 dén nay, cdy tréng chuyén gen khéng ngiing phét trién. Nam 2000,
toan the gidi c6 44,2 triéu ha tréng cay chuyén gen thi d&n nam 2003 ting lén 67.6
triéu ha. Cé 6 nude trong cay chuyén gen phd bign 1a: Mg 42,8 trigu ha; Acgentina
13,9 trigu ha; Canada 4,4 triéu ha; Braxin 3 triéu ha; Trung Qude 2,8 triéu ha; Nam
Phi 0,4 triéu ha.

Cac cay chuyén gen chinh 14 dau tudng (chiém 61%), ngd (23%), béng (11%), du
du (21%). Cac gen chinh dugde chuyén la gen khang thude tri cd, gen khang sau.

b) Cde hudng chinh trong tao gidng Gy trong chuyén gen

— Chuyén gen khang sau:

Trong thoi gian 30 nam gin day, trong san xudt néng nghidp, ngudi ta sit dung
thude trit sau vi sinh Bt do vi khuin Bacillus thuringiensis tao ra. Vi khudn niy san
xufit ra cac protein két tinh rat déc ddi véi su tring ctia c6n trang nhung khéng gay
dgc d8i1 vai dong vat c6 xuong séng. Vi khudn nay san sinh 3 ngoai déc 6 o, B, y toxin
va mdt ndi dée td & toxin (endotoxin). Noi dge td & toxin ¢éd vai trd quan trong nhat.
Tinh thé protein ddc t6 cha vi khudn nay khi vao mét cén trang sé bi cac enzym
protease phan gidi thanh cac doan peptit, trong dé6 c6 doan khéi lugng khoang 68.000
dalton chita khoang 1200 axit amin 1im héng rudt e¢én tring. Nam 1987, cac nha
nghién cttu ¢ Bi da tach duge gen ma hoa cho protein dgc t& (Bt toxin) nay. Cac gen
ma héa d¢c t& niy nim trén plasmid cia vi khudn, duge goi chung 13 Cry (erystal)
(theo Held va cs). Ngudi ta phan nhém gen 6 endotoxin thanh 6 _nhérn chinh ky hiéu
tit Cryl dén CryVI. ' ‘

Cryl diét &u tring bé Canh vay (Lepidoptera). _

CrylI diét &u trung bo Canh vay (Lepidoptera) va bé Hai cinh (Diptera).

CryIII diét &u trung b Canh cling (Coleoptera).

CrylV diét &u trang bg Hai canh (Diptera).

CryV digt &u trang bo Canh vay va bd Hai canh (Diptera).

’

CryVI diét tuyé&n tring.

Céc gen nay dude tach ra, xéc dinh trinh ty, ti€n hanh tdng hop va thidt k& vao
cic vector chuyén gen, sau dé chuyén vao cac cdy tréong nhu béng, ngd, dau tuong,
lda... Két qua la tao ra hang loat cdy tréng khang siu. D& lam tang hiéu qua khang
sfu, nguoi ta thiét k& lai cac gen nay béing cach cit bét nhitng doan khéng cdn thiét,
thay th& vang khéi dong, chi huy... lam tdng hoat tinh 1én nhiéu 1an.

— Chuyén gen khang thuéc diét cd: - '

Trong nén san xuat nong nghiép hién dai & quy md san xuét ién cdn phai si
dung thudc diét c¢d dai. Van dé dat ra 13 khi phun thudc diét cé thi chi diét cé ma
khéng gdy hai dén cay tréng dac biét 1a laa. Mudn vay ngudi ta phai tao ra ciy trong
- khang thude digt c6. Cach lam hidu qui nhit 1a chuyén gen khang thuée diét cd vao
cdy trong. Cin phai tim céc gen cé tac dung khéng thudc diét cé nhu cac gen tao
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enzym lam mét hoat tinh cta thudc diét 6, hodc cic enzym ting cudng cho céc
enzym dé bi phan huy baéi thudc diét cd.

'C6 nhiéu loai thudc diét c6 khac nhau duge st dung, trong dé phé bién 1a thude
diét ¢d glyphosat. DAy 12 mot thude ¢é tac dung diét ¢d tét, d& tu phan hity va it gay &
nhiém méi trudng. Cd ché diét c6 14 thudc kim ham sy hoat doéng ciia mét enzym cb
tén 14 enzym enol pyruvat sikimat phosphat synthetase (EPSPS). Enzym EPSPS c6
chiic ning chuyén héa san phim gquang hdgp thanh axit rha_mg mach ving ¢é tén la
axit sikimic. Axit sikimic khong duge hinh thanh sé lam réi loan toan bd qué trinh
trao déi chat cha ¢ va lam cho ¢b chét.

Ngudi ta 43 tim duge gen ma héa EPSPS tit vi sinh vat va tit nhitng ciy chiu
dude thuse diét cd glyphosat, tién hanh tach gen ra rdi cai bién gen nay, sau dé
chuyén ching vao ciy tréng. K&t qua da tao ra cdy trdng c¢6 ham lugng va hoat tinh
cia enzym EPSPS cao gép 4 14n so véi cay tréng binh thudng va ciy hoan toan chéng
chiu dude vdi thude diét ¢d glyphosat. '

Nho phuong phap nay l‘lglfdl ta da tao ra nhiéu loai ciy trong khang thudc tri cd
nhu d4u tudng, ngd, béng v.v..

— Chuyén gen tao ciy khang virus gay bénh:

Virus thye vat giay hat nghiém trong cho cay tréng va 1a loai bénh khéong thé
dung céic loai thude théng thudng dé phong trir duge. Do vay vide tao cAy khang virus
14 rat quan trong. Cé nhiéu cich tao cAy khang virus, chuyén gen'ma hoéa protein v
cha virus, chuydn gen tao enzym phan gidi virus (vi du enzym ribozyme), ho#c
chuyén gen c6 trinh tu d6i ban (antisens) v6i ARN cla virus. Céc 451 ban nay sé& khéa
lai sy sao chép vA sy phién mi cha ARN virus. K¢ thuat chuyén gen ma héa vo
protein ctia virus thudng dude dung phd bién. Ching ta biét rﬁpg,-virus ¢ cdu tao
gbm 2 phén: phéan 151 1a axit nucleic (ADN, hodc ARN) va phéan V4 1a protein. Khi c6
mit gen ma héa protein vo cua virug & trong té& bao cia cAy thi sé gy hidu dng kim -
ham sy téng hop protein vé ctia gen tao vd & virus. Do vay virus khéng nhén lén
duge. Nhidu loai cay tréng duge chuyén gen tao vd ctia nhiéu loai virus nén da khéang
duge cac virus giy bénh nhu: Du &4 khang véi virus gay bénh ddm vong (PRVS-
papaya ringspot virus); ciy thudc 14 khang véi virus kham dua chujt (CMV-
cucumber mosaic virus); cay thude 14 khang v6i virus kham alfa (AMV-Alfa mosaic
virus); khoai tady khang vdi virus X, virus Y (PVX & PVY- potato virus a & y); khoai
tdy khang vdi virus xoidn la (PLRV- potato leafroll virus); ciy cam, quyt khang bénh
virus gay tan lui tristeza (CTV-citrus tristeza virus) v.v..

— Chuyén gen tao cdy san xuit protein dgng vat:

San xudt protein dong vat bang phudng phap nudi cdy mé, t&€ bao dong vat rat
tén kém, dé bi lay nhidm. Chinh vi 1& d6, cAc nha khoa hoc da tim cach giai trinh tu
cua cic geh mi héa cho protein dong vat d6, thiét k& lai, sau dé chuyén cic gen nay
vio thue vat, bién thuc vat thanh cd thé sin xuit protein déng vat.
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Vi dy, gen téng hop lactoferrin 1a mdt protein c6 trong siia ngudi, dude chuyén

- vao khoat tdy, lda va thu dugc cidy khoai tdy, cAy lda c6 kha nang téng hop
lactoferrin. Khoai ty 1a thdc an hang ngay cia nhiéu nudec. Tuy nhién, ham lugng

lactoferrin duge téng hop trong khoai tay thip. Néu chuyén gen lactoferrin vio lda

thi gen nay biéu hién t8t hon, kha ning téng hgp lactoferrin véi ham lugng cao. Vi
duy, da tao duge gidng lda 6 thé dat ham lugng t6i 5 gam lactoferrin trong 1kg gao va
kha &n dinh qua céc thé hé.

Mot hudng quan trong khéc 13 sdn xubt “thye phdm chiic nang”. Diu dé co
nghia 1a cin chuyén nhiéu gen téng hgp ra cac protein ¢6 tac dung nhu 14 cac khang
nguyén vao cac d6i tugng cay tréng nhu rau, dau, cay an qua. Do vay cac cay nay tao
ra cac vacxin. Nhd dé ta ¢6 thé an rau, dau, hoa, qua cla cdy trong duge chuyén gen
tao vaexin nay dé thay thé cho viéc tiém vacxin phong bénh.

— Chuyén gen thay déi ham lugng va chét lugng cac chat dinh dudng cla cay:

Bau tudng va ngd 14 thice dn cho ngudi va gia stc. Tuy nhién, trong diu tuong vi
ngd cb cac protein ch@ia it axit amin methionin. Ngudi ta da nghién citu chuyén gen
mé héa cho protein chiéa nhidu methionin vao dau tuong va ngd. Két qua la cac cay

chuyén gen da tdng loai protein gidu methionin 1én hon 8% trong téng s8 protein co
trong hat.

Nguol ta cliing tich dude gen ma héa cho viée tong hgp mét loai chéit la
thaumatin (ch&t ¢6 do ngot gdp hang nghin ldn so véi dudng mia) réi chuyén thanh
cdng vao cdy khoai tiy. K&t qua toan bd than, 14, ré va ¢t khoai tdy déu ngot.

Gan day mot gidng lia ndi ti€ng 1a Goelden rice ¢6 kha ning téng hgp chit p-caroten
1 chat tién than cia vitamin A. Trong gao thong thuong khéng chita B-caroten nhung
lai chita cac chdt tién than eda B-caroten, d6 1a chit geranyl pyrophpsphat. Ngugi ta da
chuyén nhém gen ma héa cho cac enzym nhu: phytoen synthetase, phytoen desaturase,
caroten desaturase, lycopen B-cyclase chuyén héa cac pyrophosphat thanh B-caroten.
Gao c6 ham lugng B-caroten gidi quyét van dé thidu vitamin A cho con ngudi.

— Chuyén gen tao gidng hoa ¢6 nhidu mau sic méi:

Mau sic ctia hoa, dac biét 1a hoa c6 nhiing mau xanh, nhung den rat c6 gia tri.
Trong mé cha canh hoa, nhat 14 cac t& bao bifu bi thudng chiia cic sic t& tao mau sic
hoa. C6- 3 nhém antocyanin ed ban duge phat hién 12 din xudt cla cac chat
pelargonidin, cyanidin va delphinidin.

Céc sdc t&'1a din xuit eda pelargonidin thuong ¢6 mau da cam, héng va dd.

Céc sdc t& 12 dan xuit cla eyanidin ¢6 mau 43, hosc mau hoa ca.

Cac sic t6'1a dAn suit cla delphinidin ¢6 mau tia, mau xanh vaA mau xanh den.

Su phdi hgp clia 3 nhém antocyanin ndy tao ra phd mau séc hoa rit réng, Trén co
53 bift cac gen ma héa cho cac enzym tham gia vio bién déi sic t8, ngudi ta di chuyén
gen méa héa, hodc gen tc ché& hoat dong clia cAc enzym nhim diéu khién hudng chuyén
héa séc t8, tit d6 tao ra hoa ¢é mau sie khac nhau. Nhiéu mau sic méi ctia hoa da duge
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tao ra nhd tach chidt cic gen chiu trach nhiém téng hdp sic té tit cac sinh vat khac
nhau va chuyén vao cac gidng hoa, tao ra nhiéu gidng cho mau hoa méi la.

5.3.3.2. Nhitng khé khdn va nhitng hiém hoa ctia viée tgo cdy trong chuyén gen
a) Nhitng khé khin -

Céng nghé tao cdy tréng chuyén gen ngay cang phat trién va tao ra hang tram
gibng cdy trong chuyén gen khéc nhau mang nhidu dic tinh quy. Chi xét trén khia
canh tao hat giéng bi&n d6i gen trén todn Thé gidi cho thiy sy gia ting nhanh chéng.
Nam 1995 hat gitng bi€n ddi gen diu tién duge thudng mai héa. Nam 2001, doanh s
ban hat giéng bién d6i gen 1a 3,7 ty USD, nam 2003 dat 4 ty USD, nam 2003 dat 4,5-
4,7 ty USD, dén nam 2005 dat t6i 5 ty USD. Tuy nhién, vin dé ciy tréng chuyén gen
(GMO-genetically Modified Organism) cdn 12 van dé tranh cai, tham chi ¢dn gip phai
su phan d6i gay git tit nhidu nha khoa hoc. San phidm chuyén gen bi nhiéu ngudi
tidu diing lo ngai. Cic san phdm cla cdy tréng chuyén gen phai dude dén nhin dé
nhiing ngudi tidu diing lya chon. Nhidu nude chua cho phép nhap khiu sin phdm
chuyén gen ciing nhu cdy tréng chuyéﬁ gen.

b) Nhitng lo ngai va hiém hoa ciia cdy trong chuyén gen

— Lo ngai v& vAn dé méi trudng: V&n dé lo ngai nhét cha cdy trong chuyén gen
d61 véi mdi trudng 1a ciy khang v6i ¢dn trang ¢6 hai thi cing e6 thé diét ca ¢on trang
¢6 10i. Vi du, mot s& nghidn citu da chi ra ring, phin hoa cla ciy ngd chuyén gen
khang sdu c6 thé diét cac 4u tring budm nit hoang.

Diéu lo ngai khac 14 cAc gen ngoai lai ti cac cdy trong chuyén gen c6 thé duoge
chuyén sang cac thuc vat khac sfng gin d6. Vi duy, cdy diu tuong tréng mang gen
khang thude diét cd, cic ciy diu tuong hoang dai moc & gan d6 ¢6 thé duge thu phan
chéo va dAu tuong hoang dal sé trd nén 6 kha ning khang thudc diét co. Theo cach
ndy ngudi ta cho ring, d&n mot lic nio d6 s cb cée “sidu’cd dai” ma ching ta sé
khéng thé diét duge ching bang thude diét cd.

- Lo ngai vé vidn dé. stic khde con nguoi:

San phdm chuyén gen la protein, do vay ¢é thé c¢6 nhiing thuc phdm do cay
chuyén gen tao ra mang nhiing chat gdy di ing cho ngudi sd dung. Vi dy, néu
chuyén gen tit cay lac vao sip ld ching han. Mot ngudi bi di #ng véi lac khi 4n stp
16 chuyén gen sé bi di ing r&t nguy hiém. Sy nguy hiém cé thé nghidm trong hon vi
khéng ai nghi ring &n nhidu sap lo, bip cai lai bi di dng nguy hiém d&n nhu vay.
Nhiéu vector chuyén gen mang céac gen chi thi 12 cac ch&t khang sinh. Céc gen nay
c6 thé thong qua cdy tréng chuyén gen trao d6i véi cac vi sinh vat khac nhau, tao
nén céic vi sinh vat khang vdi cac loai khang sinh va ching khéng bi tiéu digt boi
khang sinh nia. _ '

- Lo ngai v€ kinh té&:

Gia thanh sdn xudt cua cac cay trdng chuyén gen hién nay la rat cao. Cac cong ty
san xuft cac chy tréng chuyén gen (chh y&u § M§) mudh ki€m 1gi nhuan cao tit viée
tao ra ciy tréng chuyén gen vi ho da bd sd kinh phif kha 16n dé nghién ctu va phat
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trién cac gibng edy nay. Do vay nhiing nudc nghéo sé khéng thé mua duge cac hat
giéng ti cic cong ty trén vi gia thanh qua dit.

5.3.4. An toan sinh hoc trong céng nghé chuyén gen thire vat

5.3.4.1. Khéi niém vé an toan sinh hoc

An toan sinh hoc cha c¢éng nghé di truyén 1a cée linh vue lién quan dén vide'

nghién cliu, sdn xuét va st dung cic ADN tai td hdp, cac sinh vat bién déi gen va san
phim ctia ching sao cho hgp 1§, giam thiéu tic ddng x4u cia ching dén stc khde con
nguot va mdi trudng.
Lién quan dén sinh vat bign d6i gen 12 cac sinh vat ¢6 mang ADN tai-té hgp chita
gen la, bao gdm ¢6 cac khai niém sau:
GMO: Genetically Modified Organism.
- GEO: Genetically Engineered Organism.
LMO: Living Modified Organism.
GMC: Genetically Modified Crop.

San phdm chia ching 1a cdc thue phfm, dude phadm, cic san phdm x 1y méi
tritdng va céc hang tiéu ding. .
Trong néng nghiép, viée st dung gidng cdy tréng chuyén gen 1a phé bién nén cht
- y&u chiing ta chi ¥ dén van dé cdy trong chuyén gen véi nhiing rai ro, lo ngai nhu da
dudc néu & phan trén. ‘

5.3.4.2. Cdc quy trinh vé an toan sinh hoc

Cong udc da dang sinh hoc duge dua ra & Héi nghi Lién hgp quéc vé Méi trudng
va Phat trién (UNICEP) ¢6 hidu luc ti ngay 24/12/1993. Cong udc nay la c¢ng cu
Quéc t& chinh thite duge dang d8 giai quyét nhiing v&n dé vé’da dang sinh hoc va vé
an toan sinh hgc. Cong udc da dé cap dén van dé nhu ciu bio vé sutic khode con ngudi
va moi truong khéi bi tac ddng x&u cha Cong nghé sinh hgc hién dai, trong dé c¢6 van
dé vé thuc phdm chuyén gen. Cong udc ciing khing dinh ring, bén canh nhitng vin
dé rui ro nhung phai quan tam, cong nghé sinh hoc hién dai vi ching ¢6 tiém nang
16n dap Gng nhu clu vé& luong thye, thuc phdm va cham séc stic khde con nguosi trong
tudng lai,

Cac nude tham gia cdng wée da xay dung mét Nghi dinh thu goi 1a Nghi dinh thu
Cartagena vé an toan sinh hoc dé thong qua ngay 29/0 1/2000 tai Montreal, Canada.

Nghi dinh thu nay dva ra nhiing quy dinh vé viéc van chuyén qua bién gidi, xu 1y
va st dung cdc sinh vat séhg bién déi di truyén (LMO) ¢6 thé gay tac ddng bt lgi déi
v6i viée bao ton, sit dung bédn ving da dang di truyén ciing nhu vé nhitng rai ro déi
v61 ste khoe con ngudi, '

Trong Nghi dinh thu cé ndi1 dung chinh 1a:

— Hb trg cac Quéc gia dang phat trién x4y dung nang lde quan 1y vé cic van dé lian
quan d&n ¢éng nghé sinh hoe hign dai, nhét 14 cac vén dé vé sinh vat chuyén gen.
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— Tao tht tuc thda thuén cho viée théng bao ctia cdc nha xuit nhap khéu, trude
hé&t cAn phai théng bdo va phai duge sy déng ¥ ctia nude nhap khiau 14n ddu tién cac
LMO (hat gidng, con gidng...) khi ¢6 du kidn dua LMO vao cac nude dé.

— XAy dyng trung tam trao ddi thong tin vé an toan sinh hoc trén mang vé khoa
hoc k§ thudt va luat phap vé LMO. .

— Viéc van chuyén hang héa LMO phai kém theo céc tai liéu chi rd d6 12 hang
LMO, xuét xi va cic van 46 lién quan dén chinh LMO dang van chuyén nay.

- Viée danh gia rui ro phai dya trén cd sd khoa hoce va k¥ thuat danh gia. Khéng
duge danh gia tuy tién, thidu bing chimg khoa hoc xéc thuc. Danh gia rai ro phai ¢6
so sanh 481 chitng véi cdc sinh vat khéng bién ddi gen tudng ty va phéi tién hanh
tiing trudng hgp cu thé, tranh chung chung, suy dién khdng ¢6 cin cit khoa hoc.

~ Vin dé€ dan nhin GMO khéng lién quan dén su an toan ciia sdn phim ma chi 1a
sy “dé phong” d6i véi san phim d6 v mang tinh chit dé ngudi sit dung biét ma Iua chon.
5.3.4.3. Qudn Iy sinh vit chuyén gen

3 nhiéu nude da c6 cd quan quan ly déng, thuc vat chuyén gen.

Vi dy, d M¥ ¢6 3 cd quan khéac nhau kiém tra, qu5._n 1y déng thue vat chuyén gen, d6 1a:

— Cd quan bao vé méi trudng — EPA, 1am nhiém vu kiém tra, xem xét cAc sinh vAt
chuyén gen ¢6 hai cho mbi truong hay khong.

— Cd quan néng nghiép My — USDA, lam nhiém vu kiém tra, danh gia, xem xét
thuc vat chuyén gen c¢6 an todn khi dem ra tréng trot khong. -

~ Co quan thue phadm —FDA, xac dinh cac sinh vat chuyén gen néu dung lam
thyc pham c6 thuc sy an toan khéng. Trén thue t&, ngudi ta ¢hi quan tAm nhifu dén
thuc vat chuyén gen vi tudi tho ctia ching cao, ching ¢6 kha nang tu dudng. Chi can

dat, nuéc, khong khi, anh sang 1a ¢iy trdng chuyén gen c6 l];he tén tai 1du dai duge.
Dong vat chuyen gen con it duge quan tam.

o] Viét Nam, hién dang hoan thién Luit An toan sinh hoc. N6i chung vé quan ly
sinh vat chuyén gen & nudc ta c6 quy ché, bao gom cac ndi dung rnhu sau:

— Diéu khoan chung vé& an toan sinh hoc.

— Céac thi tuc khi 4p dung quy ché an toan sinh hoe.

— Quy ch€ vé san xudt, st dung sinh vit bién d8i gen, ké ca cac sinh vat la cac
loai la va c4c sdn ph&m san xuft tit ching. Muc dich cha quy ché 1a dit ra cac yéu
ciu 6 lién quan d&n vige s dung cac sinh vat da bién ddi gen, cac loai sinh vat la,
ho#ic sidn phdm cla ching trong sin xuat, trong tiéu ditng, nhim dam bao an toan
cho méi trudng, cho tinh da dang sinh hoc Quéc gia va bdo vé sitec khde con ngudi.

D51 véi thye vat chuyén gen, khi san xu#t phai dude cach ly thich hgp it nhat 1a
3 vy tréng thit nghiém dé theo ddi. Céc sdn phdm sinh vat bi&n d6i gen st dung lam
thue phém, lam thudc, lam thic an gia sic... thi phai thyc hién theo ding quy ché
cha B§ Y t& va n€u dung vao muc dich san xuit ndng nghiép thi phai duge phép cia
Bo Néng nghidp va Phat trién néng thén. San phdm GMO phai ghi nhan ddy dd va
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kém thong tin vé GMO cta san pham dé. Trong qua trinh van chuyén GMO phat cé
bao bi, vat dung chita dyng va chuyén chd thich hgp d8i véi ting loai dé khéng bi ro
ri. Phai ¢6 ngudi chuyén trach thyc hién chuyén chd va cin phai lam tha tuc giao
nhan rd rang.

Vigce xuit nhap khiu sinh vat, sdn phaim cia sinh vat bién déi gen phai theo quy
dinh nghiém ngat cia Nha nuée va phai duge kiém tra nghiém ngit ngay ti d cic clia
khdu trén toan dit nude. Viée danh g4 rui ro, quan ly rai ro ciing theo nhiing quy

ché&, quy dinh nghiém tdc do nhing chuyén gia va cdc ¢d 86 chuydn mén thich hgp
danh gia, thyc hién.
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Chuong 6
CON(: NGHE DI TRUYEN DOI VOI CON NGUOI

6.1. CONG NGHE DI TRUYEN TRONG NHAN DANG CA THE NGUGJI

Phat trién khoa hoe k¥ thuat trén moi linh vie cudi eting tuu trung déu phuc vu
l¢i ich cho con ngudi. Cong nghé di truyén suy cho ciing 14 phuc vu cho viée an, mic,
bao vé sic khde va nhiing ldi ich khac ctia con ngudi. Mot trong nhi'mg nhiém vu cla
cong nghé di truyen 13 danh gia nhan biét c4 thé ngudi, danh gia ngudn gbe, danh gla
kha ning tiém An bénh tat chia m&i ngudi.

6.1.1. Phu’dng phap nhan biét ca thé qua van tay

Ngay tit th& ky thi VII, ngudi Trung Hoa da bigt dung ngén tay dé diém chi vao
cac van kién mang tinh ch4t hanh chinh. Diéu dé ching t6 ring luc d6 ngudi ta da y
thic dude sy khéac biét, tinh chit riéng biét giita cde ddu van tay ctla méi ngudi. Tuy
nhién, viéc nghién cttu d&u van tay mét cach khoa hoc thi mii d¢én khoang cudi thé
ky XIX mdi duge thuc hign mdt cach nghiém tic, khoa hoc.

Nim 1887, mdt vién chiic ngudi Anh 1am vide tai An Do da 15y d&u van tay cla
nhifu ngudi thude cac thanh phan xa héi khac nhau vi da phat hién dugc nhiing
trugng hgp man tré tfong cic vian ban chiing thyc vé hanh chinh.

Nam 1889, Henri Poule — mt bac si nguoi Anh - d3 nghién citu dau vén tay ciia
nhidu ngudi qua céc thé hé va k&t luan “d&u van tay khéng c6 su thay ddi trong sust
cudc doi ecua con ngugi”, s

Dén thé ky XIX, trén co s6 nghién citu, Galton d3 xuit ban 2 cudn sach 1a “V& cac
dau van tay” va “Cach sip xép va st dung ddu vén tay” da khing dinh vi tri khoa hoc
cua vAn tay v6l tu cach 1a mét khoa hoc. Van tay hoe trong hang tram niam qua d3
trd thanh trg tha die Iye cho nganh diéu tra trén khip thé gidi. Trong qua trinh thic
hién, ngudi ta da tim duge nhiéu tri thite méi vé& di truyén d&u van tay & ngusi. Dé
nhéan dang ca thé, ngudi ta st dung céc nép g&p va van trén 1dng ban tay bao gdm:

— Nép gip trén long ban tay: Nhitng nép gap nay tudng dng vdi ranh gip va md
cua cdc cd long ban tay. C6 2 logi nép gip chinh 1a: N&p gdp ngdn cai c6 tac dung gép
v md ngén cai. Loai ndp gdp thd hai 1a nép gip cac ngén cdn lai tham gia vao vide
g&p md cic ngén con lai. Hai loai nép gdp trén 1dng ban tay duge hinh thanh tit giai
doan phat trién ctia phsi, khong thay d8i hinh dang trong sudt qua trinh séng va dic
trung cho titng ca thé ngudi.

— Penta truc 1dng ban tay (t) va géc atd: Phia c6 tay c6 3 loai dudng van nhé hudng
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khéac nhau, ti€p can nhau tao ra denta tryc 16ng ban tay, ky hiéu 1a t. Vi tri cla denta t
¢6 thé thay ddi tit nép gip c§ tay dén giita 1ong ban tay. O u ném ngén tay trd c6 denta
a va u ném ngodn tay ut c¢6 denta d. Not dinh denta t véi denta a va denta d duge géc
atd. Géc ndy c6 dd lén khac nhau va thay d6i theo chiing téc, phu thudc vao trang thal
bénh 1y di truyén tAm than va ciing ¢ thé dic tntng tlrng cé thé.

— Hoa vén trén céc u ném diu ngén tay:

Van trén cdc u ném diu ngoén tay cé nhiing déc trung riéng. Quan sat trén 5 diu
ngén tay, tai cdc u ném déiu ngon tay cé thé chia ra cac dang hoa van chinh sau déy:

+ Van cung (arch), ky hiéu A: Dudng vin hinh cung, mit 16m quy vé phia géc
ngén, duong van di tit bd nay sang bd 461 dién ctia mdi ngén. Van cung nhin chung
khong c6 denta t&m, trit mt s6 trung hgp cung tréi 1én phia ddu ngén, lam xuét hign
denta & ch6 16m ctia cung (denta A*) nhung trudng hop nay rét hiém gap.

+ Van mit (1oop) ky hiéu la L: Dudng van xudt phat ti mot phia cia ddu ngon
tay vong sang phia déi dién réi vong lai d€ két thiic vao phia xuat phat. Van nat cé
thé mg vé phia ngén edi, hodc vé phia ngén ut. Néu van nit md vé phia ngén cai thi
ngudi ta ky hiéu 14 L%, cdn mdé vé phia ngén dt thi ky hidu 12 L S6 ngudi ¢ van niit
vt thudng gip. Loai van nut cé mét denta va mdt tAm. M6t s trudng hop c6 thé cé
nhitng dang thay ddi két hgp gilta vAn nit vA vin cung, hodic & dang vin nut kép
(twin loop), ky hiéu la TL. Cé trudng hgp con cé dang van nit bao quanh mdt dudng
véin nhé 6 gitta, goi 12 thi trung tAm (central pocket). Loai van nay ky higu 1a CP.

+ Van vong (whorl) ky hiéu 13 W: Dic diém dién hinh caa’ dlifjng van nay la
dudng vin tao modt vong khép kin c¢é dang tron, hodc elip. Van vdng thudng ¢6 2
denta va c6 tAm ¢ gilia. Ngudi ta cdn goi dang van vong 12 “hoa tay”.

Hoa van trén dau ngon tay duac hinh thanh tit 1Gc bao thai duge 6 thang, khong
d8i hinh dang suét cd ddi ngudi va chiing chi thay d6i vé& kich thuée. Nhiing hoa van
nay dic trung cho titng nguoi. Khong khi nao gap hai ngudi ¢é hoa van gidng hét
nhau trén dau cac ngén tay (trir trudng hgp hai ngudi sinh d6i cling trimg). Do vay,
hoa vAn trén ddu cac ngén tay st dung rong rii dé nhan dang ca thé ngudi. Ty 18 céc
loai hoa van ciing thay d6i theo quain cu dan & cac khu vue dia 1y khac nhau, theo cac
din téc khac nhau... Pidu nay gidp ta nghién citu m81 quan hé ho hang giita céce toc

ngudi ciing nhu khoanh vung khu vyc khi cén nhan dang kiéu hinh van tay trong
diéu tra hinh sy.

6.1.2. Phuong phap nhan biét ca thé qua phan tich protein, enzym

Xac dinh ca thé ngudi c6 thé dya vao dic diém ciia phan tdng héa sinh hoc clia chc
protein, enzym trong mau, trong dich cg thé, hodc cac mé co quan ctia ngusi. Dé xac
dinh sy khac nhau vé& thanh phén, cfu tric va dic tinh sinh 1y, sinh héa clha cac
protein, ngudi ta st dung cac phudng phap khac nhau nhu: phan vng ngung két,
phan {ng tan, hoic ce phuong phap dién di, sic k¥, phan dean cac protein, enzym,
6.1.2.1. Xdc dinh nhém mdu

Trong mau ctia ngudi c6 cac nhém hgp chét protein tén tai trong huyét thanh,
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hodc trén mang hong cAu. Nhém hgp ch&t ndm trong huyét thanh duge goi 14 khang '
thé. Nhém hgp chat ndm trén mang héng cdu dude goi 1& khang nguyén. Tay theo
nhém méu khic nhau ma viéc thé hién phan Gng giita khang nguyén va khang thé
biéu hién khac nhau. D&i véi nhém mau ABO & ngudi, khi ta trdn khang nguyén
héng cau A vdi khang thé (ngung két t6) a thi phdn ng ngung két s& xay ra. Néu
trén khang nguyén hdng ciu B véi khang thé (ngung két t5 B) thi phan dng ngung
két cing sé xay ra. Mai mot ca thé ngudi khéng tén tai ddng thdi cd khang thé va
khéng nguyén tusng ing. Dya vao dé ngudi ta chia nhém mau ABO 8 ngudi thanh
cic kidu hinh nhém mAu khéac nhau nhu: A, A,, AB, A,B, Bva O.

Sau khi phat hién ra hé théng nhém mau ABO, cic nha khoa hoc ¢on kham pha
ra cac hé thdng nhém mau khéac nhu: MNS, Rh, Lewis, Kell, Lutheran (Lu), P...

D4i véi nhém mau Rhesus (Rh) & ngudi, khi tron khang thé khang Rh* véi khang
nguyén tudng ing Rh* ¢6 bd sung chit bd thé thi phan ng tan mau sé xay ra. Trén
¢6 s phén tich cac kidu khang nguyén va khang thé cia nhém-mau Rh* ngudi ta xac
dinh dudge 8 kiéu hinh nhém mau khac nhau nhu Rh;, Rh,, Rh,Rh,, Rh,, rh’, rh”, rh
va rh’'rh”. M&i mét ca thé ngudi c6 mét t8 hgp kidu hinh cac hé théng nhém mau khac
nhau déc trung riéng do cac hé théng locus gen khac nhau xac dinh. Sy tring hgp
hoan toan vé kiu hinh clia cac hé théng nhém mau gita 2 ngudi 13 rat hiém. Dua
vao d6 ngudi ta xac dinh ca thé ngudi. Théng thudng, ngudi ta chi phén tich mgt s&
hé thdng nhém mau chinh nhu ABO, Rh, MNS-Le dé xac dinh ca thé 1a d0 ma khéng
can phai phan tich toan bé 12 hé théng nhém mau, bao gdm ca nhiing hé théng nhém
mau thudng gip va cac hé théng nhém mau hiém gip.

6.1.2.2. Xdc dinh cdc nhoém protein huyét thanh

Nhd ky thuéat dién di trén gel tinh bdt, Smithies (1955) da phat hidn ra cdc nhém
protein huyét thanh mau. Khi phat hién ra nhiing loai protein khac nhau biéu hién
nhiing cdu tric da dang trong cing mot loai do cic alen ctia céic locus khac nhau xac
dinh, ngudi ta c¢6 thé x6p loai cac ca thé theo nhiing nhém protein huyét thanh khac
nhau. Nhitng hé thdng nhém protein huyét thanh da duge phat hién nhd dién di trén
gel tinh bdt (sau nay 1a trén gel polyacrylamid, gel agarose...) 1a cac hé théng haptoglobin,
hé théng transferin, hé théng globulin (a,, o, v globulin), hé théng p-lipoprotein v.v... Hé
thong huyét thanh mau haptoglobulin va hé théhg y globulin duge nghién cttu nhidu hon.
Hé théng Haptoglobulin (Hp) ¢6 cac kiéu hinh nhdé Hp'!, Hp"?, Hp*? do céc alen trdi
Hp' va Hp® quy dinh. Ngoai ra con cé kiéu hinh ddng hdp ti lan Hp™ do gen lan Hp®
quy dinh. M3i ¢4 thé ngudi ¢é mot kiéu hinh dia ly, khu vyc va dan téc khac nhau.
6.1.2.3. Xdc dinh cdc hé thong protein enzym

Enzym ¢6 trong t& bao sdng va dich clia cd thé ngudi, d6 1a cac protein dic bidt,
xiic tac cho hau hét cac phan itng héa sinh xay ra trong cd thé s6ng va ¢dn duge goi 1a
cc chit xdc tac sinh hoe. Cho dén nay ngudi ta da biét khoang 3500 enzym, trong d6
c6 hang tréim loal enzym da duge xic dinh duge cic gen, cie alen ma héa cho cac hé
théng enzym d6. Nhitng thanh tyu vé nghién citu enzym & ngudi cho thay c¢é rat
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nhiéu hé théng enzym mang tinh da hinh di truyén r& rét. Khi nghién ctu cac hé

enzym da hinh, ngudi ta da dua ra cic khai niém 13 izozym va allogen.

[zozym la nhiing bién dang phan ti enzym duge xac dinh vé phudng dién di
truyén cua cac enzym xuc tac cho ciing mét phan tng chuyén héa trong cd thé, nhung
lai do céc locus khac nhau quy dinh. Sy khic nhau efla ¢Ac enzym nay 14 khac nhau
vé cdu tric bac 1 cla cc enzym ciing chite ning. San pham clia cic alen khéc nhau
cua cing mét locus dude goi la allozym.

Tinh bién di cia cdc enzym & ngudi gép phén tra 1di cde cau hdi vé tién héa caa
loai ngudi, vé xudt hién cla cac ching toc, vé méi quan hé ho hang va tinh dac trung
cia mbi ca thé ngudi. M3i mdt ca thé ngudi déu 6. dic trung vé cic alen ctia mdi
locus enzym va tdng hgp tat ca céac alen cta cac locus 13 chi thi dé phan biét su dac
trung giita cic c4 thé cang nhu cac tde ngudi.’

Mbt 88 izozym & ngudi di duge nghién citu. Vi dy, izozym amylace (Amy) do hai
locus gen quy dinh ky higu 1a Amyl va Amy2. Locus gen Amyl c6 2 alen 12 Amy1® va
Ainyl". Loocus gen Amy2 c6 2 alen ]la Amy2®* vd Amy2°. Ngoai ra cdn ¢6 mdt s& alen
hiém gap nhu Amyl®, Amy1?, Amyl’ vi Amy2?, Amy2® va Amy2' v.v... Mot s§ alen
hiém 1a dac trung cho vitng dan tde. Vi du alen Amy1’ chi gip d ngudi Triéu Tién,
Trung Quéc, Nhat Ban ... con alen Amyl°® chi gap 8 ngudi da den Chau Phi. Izozym
axit phosphatase (ACP) ¢ ngudi do 1 locus ¢6 3 alen ddng trdi quy dinh, d6 1a céc alen
ACP*, ACP® va ACP*, Ngodi ta con gép céc alen hidm nhit ACP", ACPY, ACP® v.v...
Alen ACP® thudng gap ¢ ngudi ban dia Chau Uc, ngudi Chéau Phi, alen ACP® thudng
gip 3 ngudi Eskimo. Alen ACP® ¢6 tdn suft cao 8 ngudi da trang. O ngudi Viét Nam
cht gdp 2 alen ACP® va ACP", trong d6 ACP® chiém téi gn 75%.

Nhiéu izozym khac 8 ngudi ciing mang tinh da hinh di truyén nhu hé izozym
peptidase do 3 locus gen A, B, C quy dinh. Mdi locus gen déu c¢6 2 alen. Cac hé izozym
nhu lactatedehydrogenase (LDH), phosphoglucomutase (AGM) v.v... ciing duge si
dung dé xac dinh c4 thé ngudi va ciing mang tinh da hinh di truyén.

6.1.3. Phuong phap nhan biét ca thé biing phan tich ADN

6.1.3.1. Co sd khoa hoc ctia phén tich ADN xde dinh cd thé

Nguoi dau tién dit nén méng cho nganh di truyén hoc cd ban 1a G. Mendel.
Mendel da ghi nhan sy ton tai elia cic tinh trang tréi & ddi con, cdn tinh trang lin thi
¢6 thé bién mat di 3 ddi con lai nhung lai ¢6 thé xuit hién § nhitng thé hé sau. Nhiing

nghién cu tiép theo da phat hién ban chat di truyén 13 cic gen ndm trén nhidm sfc

thé cha ngudi. O ngudi 6 23 cap nhidm sfe thé trong dé c6 22 cap nhiém sic thé
thudng la 1 cap nhiém séc thé gidi tinh. M&i nhiém sic thé duge cau tao tir mot phan
‘t ADN. Phan t& ADN ¢6 c&u trtic xodn kép gbm 2 mach polynucleotit do 4 loai
nucleotit sap xép d8i dién nhau tao thanh. Pén nay ngudi ta tinh ring, trong 46
nhiém séc thé cé trong nhan t& bdo soma clia ngudi ¢6 khoang 3,5 ty cap nucleotit.
Mdi nhi@m sic thé chita nhiu gen, m&i gen c6 thé chda hing tram ngan cap
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nucleotit. 86 lugng, trinh ty sdp x&p clia cc gen quy dinh céc tinh trang & cac ca thé
ngudi 1a khac nhau, tao nén tinh da hinh di truyén & ngudi.

Trinh ty cac nucleotit trén sgi kép ADN c¢6 2 loai da hinh.

+ Pa hinh theo erh tu: Cac loai nucleotit duge sp x&p ngldu nhién d cac ca thé-
khac nhau.

Vi dyu: O ca thé thit nhit tai locus A ¢é trinh tu:

..AGACTGCTAG...
Ca thé thi hai: ...AGCCTGCGAG...

Nhu vay §.¥i tri thi 3 va thi 8 ¢6 sy thay thé A bing C va T bing G.

~ Da hinh theo chigu dai: C6 mét sd loai nucleotit dudge 1ap di lap lai t6i nhiéu 1in
trén chidu dai cha gen, hodc doan ADN.

Vi du:
'Cathé thinhat:  ...ATATATATATAT... - 3 doan lap ATAT
Cé thé thit hai: ... ATATATATATATATATATAT... - 5 doan lap ATAT

Nhiing trang thai khac nhau nay biéu hién thanh trang thai alen etia mdi locus
gen. Trong phudng phap phéan tich dig¢n di ADN, cac alen thé hién 1a cac bang dién di
d vi tri khac nhau trén ban gel. N&u hai alen cha mdt locus ¢d trinh ty hoan toan
gidng nhau thi c4 thé dé 1a déng hgp tf va thé hién 1 bang trén. ban gel. N&u hai alen
cta mot locus ¢ trinh tu khae nhau thi ca thé 1a di hop td, thé hién 2 bang khac
nhau trén ban gel. Trong qua trinh tién héa cla loai ngudi, do cac dot bién gen da
lam thay ddi trinh tu cac nucleotit va s& 1dn lap lai cta doan trinh ty nhat dinh. Két
qua tao ra nhiéu alen khéac nhau. Vi du, locus gen THO1 ma hdéa cho enzym
thyrosine hydroxylase c6 doan trinh ty TATT l4p lai dao déng trong khoang 6 dén 11
14n, hinh thanh 6 alen khac nhau. Nhu vay locus nay ¢6 6 alen khac nhau nén trong
thye t&€ c6 6 kidu déng hgp ti (6/6, 7/7, 8/8, 9/9, 10/10, 11/11) va c6 15 kidu dj hgp ti
(6/7, 6/8, 6/9, 6/10, 6/11, 7/8, 7/9 v.v..). Céng thic chung dé tinh s8 lugng kiéu gen
trong quin thé ngudt 1a:
n{in+1)

2

Trong d6: X 12 s6 lugng kiéu gen trong quin thé;

X =

N 13 86 alen ctia méi locus.
Duya véo cong thfic trén ta tinh dude s& t8 hop cna céc locus.
Vidu:  Locus c6 6 alen thi s& kiu gen X, = (6x7)/2 = 21
Locus ¢6 10 alen thi s6 kiéu gen X, = (10x11}/2 = 55

TS hop chung cua 2 locus X, x X, = 21 x 55 = 1155 kiéu gen. Theo tinh toan
trén, néu c6 10 locus khac nhau véi s6 alen dao ddng khéc nhau thi kha ning cé
hang ty ca thé khac nhau méi ¢é 2 ca thé cé cung mot kiéu gen. Do vay kha ning
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xac dinh chinh x4c ci thé& ngudi rat cao, néu chung ta phéan tich nhiéu locus trong
nhan dang ngudi.

Théng thudng ngudi ta dung cac phudng phip phan tich ADN khac nhau: da
hinh chiéu dai doan ADN cét giéi han (RFLP), phén tich doan lap lai ngin (STR) két
hgp véi phan ing chubi trang hgp (PCR) dé xic dinh ca thé ngudi. Khi nghién citu
cdu tric cia gen ctia ddng vat cé vii va ngudi cho th&y: Théng thudng cac doan intron
(dogan khéng ma héa) chia céc trinh tu lap lai tiy theo s& lugng nucleotit va s lan
1ap lai trong genome. Céc doan trinh tu duge chia 1am 3 loat:

+ Loai trinh ty lap lai cao khodng 10-20kb & doan intron chi®m 10-15% hé gen va
thudng tap trung 6 viing tam dong va dAu cda cac nhidm séc thé.

+ Loai trinh ty lap lai trung binh chi®m 25-40% hé& gen ngudi. Ching cé kich
thude 100-1000kb. Mang tinh da dang cao, phan b8 khép hé gen.

+ Loai trinh tuy 14p lai don nhét, dé la cac doan trinh tu lip lai & phdn exon (doan
ma héa) va dic trung cho titng gen.

Trong hé gen ngudi ¢ nhing doan ADN duge 14p lai lién tiép nhau. Poan ciu
trac nay goi la vi vé tinh (minisatellite ADN), hoic VNTR (viriable number tandom
repeats). Cac locus VNTR 14 cic doan ADN c6 chifu dai tit 1 dén 5kb. S8 nucleotit
ctia mdi-don vi lap lai thay d8i tit 15 dén 100 nucleotit. Cac doan VNTR ¢6 cdu tric
v8i mbi don vi lap lai gdm ti 2 dén 6 nucleotit, duge goi la céc doan l4p lai ngidn STR
(short tandom repeats) va thudng dugc ding dé nhan dang c4 thé ngudi.
6.1.3.2. Cdc locus gen st dung trong phan tich cd thé ngudi

Hién nay trén thé gi6i ngudi ta cé thé sit dung tit 3 locus dén 15 locus khac nhau
dé giam dinh c4 thé trong hinh sy. Sau diy 14 mdt s8 locus gen thudng dung.

— Locus D1880 (t&n khac pMCT118) la locus ndm trén vai ngin cta NST s6 1 &

ngudi, cd s6 alen (s& doan lip) 1a 28 alen, ky higu tit 14 dén 41. Don vi lap lai 1a 15
nucleotit: '

(GAAGACCACCGGAAA]
Hoic: [GAGACCACCAGGAAQG]

— Locus D17830 (tén khac YNZ22) 1a locus ndm trén vai ngén ctta NST s6 17 &
ngudi, ¢6 s6 alen 1a 11, ky hiéu ti B, dén B,,. Don vi lap lai gdm 70 nucleotit.

~ Locus D5S818 (tén khac D5) 12 locus ndm trén vai dai cia NST s6 5 & ngudi, c6
sd alen 14 9, ky hidu tit 7 d&n 15. Don vi 13p lai gém 4 nucleotit [AGAT).

— Locus D78820 (tén khac D7) 12 locus ndm trén vai ngén cha NST s6 7 & ngudi,
c6 80 alen 1a 9, ky hiéu tit 6 d&n 14. Don vi 1ap lai gdm 4 nucleotit [GATA].

— Locus D138317 (tén khac D13) 1a locus nim trén vai dai cia NST s§ 13 &
ngudi, ¢6 s8 alen 1 9, ky higu tit 7 d&n 15. Don vi lap lai gdm 4 nucleotit [GATA].

~ Locus D168S539 (tén khac D16) 1a locus nim trén vai dai ctia NST s6 16 &
ngudi, c¢é s6 alen 1a 11, ky hiéu tit 5 d&n 15. Don vi l4p lai gdm-4 nucleotit [GATA].
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— Locus HUMTHO1 (tén khac THO1, hodc TC11) la locus niam trén vai ngén cla
NST 86 11 8 nguti thude viing intron, ¢6 s& alen 1a 7, k¥ hiéu tit 5 dén 11. Don vi lap
lai gdm 4 nucleotit [AATG]. :

— Locus CSF1PO (tén khac CSF) 1a locus ném trén vai dai ciia NST s8 5 § ngudi,
c6 s6 alen 1a 11, ky higu tit 5 dén 15. Don vi lap lai gom 4 nucleotit [AGAT.

— Locus TPOX (tén khac hTPO, hosc TPO) 1a locus nim trén vai ngén cia NST

$§ 2 6 ngudi, thude viing intron, c6 s& alen 1a 8, ky hiéu tit 6 d&én 13. an vi lap lai
gom 4 nucleotit [AATG].

— Locus F13A1 (tén khac FXIITIAOL) 1 locus ndm trén vai ngédn cia NST s6 6 &
nguoi, cé s6 alen 1a 15, ky hiéu tit 3 dén 17. Don vi lap lai gdm 4 nucleotit [AAAG].
Trén day 1a 10 locus thudng duge slt dung dé xac dinh ca thé, truy nguyén ngudn goc
trong khoa hoc hinh sy.

Ngoai ra cdn m{t s8 locus gen khac-nhu: Amel, vWA, D3S1358, D8S81179,
D21811, D18S51 v.v... cing da duge sit dung trong viée xac dinh ca thé ngudi.

Théng thudng dé nhan dang so bd, ngudi ta tach chiét ADN cha nghi pham, dung
cac cip mébi khac nhau dic trung riéng cho ting locus dé nhan ban doan ADN cta
locus d6 bing phan ing PCR, rdi nhudém ban gel va phan tich cac bang dién di.

6.1.3.3. Cdc b6 KIT xdc dinh cdé thé ngudi

- D& thuan tién cho viéc nhan dang ca thé ngudi. Cic hang san xuat cac b KIT
dé gidp cho vide xac dinh ca thé. Cac bd KIT STR ¢6 thé xac dinh 8, 9 locus danh dau,
ho#c 12, 15 locus cho phép xac dinh ¢4 thé trong hang ty ngudi véi mot lugng 1a 1ng ADN
méu trong vong vai gié. Bo KIT STR diu tién gdm c6 4 doan STR (locus) danh dau:
THO1, FES/FPS, vWA va F13A1. Xéc suét hai c4 thé tring nhau khi st dung bo KIT
4 locus gen nay khoang 1/10.000.

B KIT thit hai gém 6 locus danh ddu: THO1, vWA, FGA, D8S1179, D18S51 va
D21811 vdi xac sudt hai ca thé triing nhau 14 1/50.000.000.

— C4c bd KIT thuong phim:

Co nhiéu bd KIT thuong phdm phuc vu cho xac dinh ¢4 thé nguoi duge ban trén
thi truong. Thong thudng c¢6 nhiing bd KIT xac dinh titng locus danh dau, hoic KIT
xac dinh nhiéu locus danh ddu cing mjt lic (st dyng cho PCR phic). Hai hang
chuyén san xuét cac bd KIT nay 1 hing Promega vi hing Perkin Elmer (PE). Xét vé
hinh thite x4c dinh bang sau dién di c6 thé chia cac by KIT thanh 2 loai: Loai st dung

phLIdng phap nhudm bac d8 phat hién alen va loai st dung chit mau huynh quang dé
nhan biét alen.

+ Sau day 12 mdt s6 bd KIT thudng ban trén thi trudng cla hang san xuit Promega:

* Bo KIT THO1, TPOX, CSF1PO, sén xu#t ndm 1993, gdm 3 locus: THO1, TPOX,
CSF1PO xac suflt trung nhau 13 1/410.

* B KIT CTTV, san xudt nim 1997, gdm 4 locus: D168539 D138317 D75820 va
D58818 xac suit trang hap 1a 1/8.10% '
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* Bo KIT Power Plex™ 1.1 & 1.2, sAn xuat nam 1998, gém 8 locus: THO1, TPOX,

CSF1PO, vWA, D168539, D13S317, D78820 va D5S818, xéc suit tring nhau 13
1/1,2.10%

* B3 KIT Power Plex™ 2.1, san xu&t nam 1999, gdm 9 locus, xac suit trang nhau
1a 1/5.10%,

* B6 KIT Power Plex™16, san xuat nam 2000, gdm 16 gen, xac suit trang nhau
la 1/1,8.10".

+ Hang Perkin Elmer (PE), Applied Biosystems cling san xudt mét s6 bé KIT
thuong phim nhu:

* B¢ KIT Amp FISTR® Blue, sdn xuit nam 1996, gdm 3 locus: 351358, vWA va

F'GA, xéac suit trung nhau 14 1/5000.

* B6 KIT AmpFISTR®Green 1, sdn xuét nam 1997, gdbm 4 locus: Amel, THO1,
TPOX va CSF1PO, xac suit trang nhau 1a 1/410.

* Bé KIT AmpFISTR Profiler Plus KIT, sidn xuit nam 1997, gém 10 locus:
D3S1358, vWA, FGA, Amel, D851179, D21811, D18851 DOSSIS D13S317 va
D78820, xac suit trung nhau 1a 1/9,6.10'°.

+ Thanh phan cac by KIT thuong phidm dé thye hién phan dng PCR nhim xic
dinh ca the bao gom:

*PCR mix chita cac thanh phin chinh dé thuc hién phan iing PCR cac thanh
phén c6 thé dé tach riéng.

* Moi déc hiéu (Primer) d4 gin huynh quang vao ddu 5 ctia mot trong hai chudi
oligonucleotit. Néu dé khuéch dai gen don thicé 1 cip méi. N&u khuéch dai phic
locus thi c6 thé c6 3, 4, tham chi 16 cip méi.

+ Thang chi thi alen (allelic ladder): Bao gém toan b alen ctia mét hay nhiéu
locus. Céc thang chi thi alen dic hiéu cho titng locus vdi médt cip mdi do hang thiét
k&, nhung khéng cong bé.

6.1.3.4. Nghién citu ché'tao thang alen

Thang alen 12 t4p hgp cac alen cla locus gen d6i véi quin thé ngudi, cac alen niy
duge nhadn ban cling 1 c¢ip méi dé nhan doan ADN dich ¢6 nhiéu doan trinh tu 1&p lai
véi s6 1an khac nhau. Vi the khi kiém tra cde mAu ADN s& tao ra cac alen <6 kich
thude khac nhau trong thang alen. Thang alen ¢6 tdm quan trong 18n trong viée xac
dinh chinh xac kiéu gen cia m&u phan tich. Thang alen 14 thudc do chufin cho céc
trang thai cia mét locus va rit cdn thiét phai théng nhit dinh danh cho ting alen.
Do vay khi ché& tao by KIT giam dinh gen hinh sy bao glo' cang phai ché tao thang
alen (allelic ladder) cho titng locus gen.

Vi du: B KIT D78820 '¢6 thang alen chi thi gdm 8 alen ky hidu t& 7 dén 14
(tudng Ung véi s6 don vi 1ap lai clia 4 nucleotit [GATA]) va duge dung dé kiém tra céc
mau nghién eiru, Hinh 6.1).
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pCc(H) 1 2 D58 BC (+)

H

Hinh 6.1. Két qua thlr nghiém vai bd KIT D7S820
(BC (+ -) Mau d6i chimng dudng va am. 1-2-3 cac mau ADN céan xac dinh alen.
LD: thang alen chi thi).

- Nguyén tac ché tao thang alen: ]
+ St dung cac cip mcn da dudc Iya chon dé khuéch dai cac doan ADN cAn nghién ctiu.

+ Dién di san phdm da khuéch dai trén gel polyacylamid. Nhudém bac dé lua chon
cac mau mang alen khac nhau.

+ Danh s8 alen theo thi tu bang ADN c6 khéi lugng phéan ti thap dén bang ADN c6
khéi lugng phan ti cao theo quy ude qudce té cho dén khi dude diy du sé alen can tim.

+ Cét cac alen tit ban gel, tinh sach lai ADN, réi phéi tron lai véi nhau.
+ Tao thang alen tinh sach bang phan tng PCR.

+ Xac dinh chinh xac kich thudc cac alen bing phudng phap giai trinh tu dé kiém
tra doan lap lai.

— Tao thang alen bang phan tng PCR: Qua trinh tao thang alen biing PCR gém
cac budc sau:

#+ Lua chon cac alen khac nhau trong ban gel.

+ Tién hanh PCR céc alen & cdec mAu khac nhau nhd viéc quan sat cac ban gel da
nhudém bac.

+ Danh s6 alen va cét phan gel ¢c6 mang alen cAn quan tAm réi tinh sz}ch.
6.1.3.5. Nghién citu ché'tao KIT don gen va da gen

a) Ché'tao KIT don gen

— Nguyén téc:

+ Thiét k& mdi sao cho khéng ¢6 su bt cip bd sung gitta mdi xudi va mdi ngude.

+ Trinh ty méi khong tring lap véi trinh tu lap lai trén doan gen.

+ T61 uu hoéa cac thanh phan, diéu kién cta phan ting PCR.

b) Tién hanh phdn izng PCR gém cdc thanh phan:

+ 4 loai dNTP.
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+ Dém PCR thich hgp.

+ Céap mdi dic hidu cho locus don.

+ Taq ADN polymerase. '

+ MgC(Cl,. -

M6i 1an PCR cén ¢6 1, 2 mAu ADN déi ching.

b) Ché'tao KIT da gen

— Nguyén tic:

Nguyén téc ché tao KIT hai hay nhiéu gen vé ¢d ban ciing tudng tu nhu ché tao

KIT don gen. Tuy nhién, cin chd § viée phéi hgp nhiing cip médi khac nhau dé

khuéch dai céc Jocus nay trong cang didu kién phan (ing va chi khae nhau vé thanh
phan PCR mix.

— Tién hanh phan ng PCR mix gém cac thanh phén:

+ 4 loai dNTP, '

+ DBém PCR thich hgp cho céc locus di chon.

+ Mbi dac hiéu cho hai hay nhiéu locus da chon.

+ Taq-ADN polymerase.

+ MgCl,. |

Méi 1an PCR cén céac miu do1 ching d3 mang cic alen cua hal hay nhiéu locus
can xdc dinh.

6.2. CONG NGHE DI TRUYEN TRONG CHAN BOAN BENH VA LIEU PHAP GEN
6.2.1. Cong nghé di truyén trbng chan doan bénh di truyén

Viéc chdn dodn va didu tri cac bénh t4t cua con ngusi nhd cong nghé di truyen
bat ddu ¢6 nhitng hiéu qua dang ké. Hién nay ¢6 trén 4000 bénh c¢6 ngudn goc di
truyén da duge xac dinh va nhiéu trong s¢ bénh dé da duge nghién cdu bing cac
phudng phap phén tich vé& bidu hién va cfu tric cha gen lidn quan dén cac bénh dé.
Mot trong nhiing phat hién quan trong la st dung phudng phap da hinh chlcu dai eac
doan cit gidi han (RFLP) va giai trinh tu ADN d€ chdn doan bénh.

6.2.1.1. Chdn dodn bénh do réi loan chuyén héa

Lén dau tién ky thuat phan tich ADN duge 4p dung dé chéin doan xem thai nhi
¢6 bi b¢nh thifu mau do héng cAu ludi liém (HbS) hay khéng.

Trudc day dé phéat hién bénh niy, ngudi ta phai 18y miu thi tryc tiép tir thai
nhi, diéu nay gy ton hai cho thai nhi. Nhd cé phufdng phiap RFLP c6 thé phan tich
doan ADN t& bao cia dich xung-quanh thai nhi rdi so sanh véi doan ADN tuogng ing
cua té bao hong cau binh thudng, ti 46 phat hién ra gen héng. Phudng phéap chin
dodn nay an toan ma khéng giy nguy hiém cho thai nhi.

' Noi dung viée st dung phudng phap RFLP dé chdn doén bénh héng ciu hinh
liém nhu sau:
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— Téch chiét ADN tit t€ bao bach cdu cua ca ngudi bd va me ¢6 con bi bénh thidu
mau hdng cau ludi liém.

— Tach chiét ADN cia nhiing ngudi con khde manh va ADN ti& dich xung quanh
cta thai nhi cidn chién doan bénh nay.

— Ding enzym cit giéi han cét cac ADN d3 tich chift & trén cha cac d81 tudng
trén.

— Dbién di cac phan doan ADN d4 bi cdt trén gel polyacrylamid.
— Tach mARN cua gen globulin. ‘
— Cho mARN sao chép ngude chiéu nhd enzym phién mé nguge (Reverse Transcrip.tase)

dé€ tao ADN b8 trg (cADN) ¢6 gén déng vi phéng xa P%.

— Bién tinh va tron cac doan ADN véi cADN tao ra cac doan lai gida ching véi
nhau. Chinh cic doan lai giita cac sgi ADN véi cADN la doan chita gen mi héa cho
téng hgp globulin.

- Phat hién cic gen dot bién trén cd sd phén tich kich thudc cia cac doan:

+ Ngudi manh khée, gen § globulin & phan doan ¢6 d§ dai 7,6kb.

+ Tré thifu mau hdng cu hinh liém gen B globulin bi dot bifn vA ndm & phan
doan ¢6 d6 dai 13kb,

+ B8 va me cta thai nhi dd c¢6 bénh thi€u mau héng cdu hinh liém ¢6 ca 2 phan
doan 7,6kb va 13kb. D6 12 co thé di hop ti.

Bénh thi€u mau hong edu hinh liém do d6t bién thay thé nucl;aotit d codon thd 6
(A thay thanh T) ctia gen P globulin din dén aminoaxit glutamic déi thanh valin.

Mot s6 thanh tuu troﬁg hudng din chdn doan nay gém c6 céc bénh nhu: Bénh

mau khéng ddng dang A, cac bénh thoai héa co, hoi ching X fragile va dﬁn dén, bénh
ung thu vdng mac (retmoblastoma) v.V..

6.2.1.2. Chén dodn ung thu

Ung thu l& mdt can bénh nan y giy ra td vong cao. Theo T6 chic Y t& thé gidi
(WHO), trong Hoi nghi Qudc t&€ vé ung thu t8 chitc vao ngay 01/7/2002, thi trong vong
20 nam tdi s8 ngudi méc ung thu cé thé 18n t6i gn 300 tridu ngudi. Ngudi ta thudng
gap mot s§ dang ung thu nhu:

— Carcinoma (ngudn gfc biéu bi) 1a dang ung thu phd bién, xuit phat ti t&€ bao
cia la phdi trong va 14 phéi ngoai. Cac loai ung thu néy gdm ung thu phdi, ung thu
vi, ung thu trye trang v.v.,

— Sarcoma 1a dang ung thu it gap hon, xuit phat tir t& bio c¢6 ngudn gde 14 phoi
gita. Cac loai ung thu nay 1a ung thu sun, ung thu mé lién két, ung thu co.

— Lymphoma 13 ung thu nguy hiém, thé hién bénh rit sdm, xuit phat tit t& bao
mAau non cua hé tiy xudng. Cac loal ung thu nay 1& ung thu bach ciu cdp tinh. Ngay
nay ngudi ta bigt c6 3 nhém gen lién quan dén qua trinh phat sinh va phat trién caa
ung thu dé la: '
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+ Nhém gen gdy ung thu (Oncogene):

Nhém gen Oncogené 12 dang d6t bi€n cla nhém gen du(jc g0l 12 proto-oncogene,
chiu trach nhiém ma héa cho cac y&u t§ phat trién va tdng trudng cua t& bao. N&u
nhém gen di€u hoa sinh trudng t& bao bi dot bién s& din dén su sinh sdn, ting trudng
cla t€ bao khong kiém soat duge, dan dén ung thu.

+ Nhém gen ap ch{é’ Oncogene (Oncogene supperessors):

Nhém gen nay chiu trach nhiém e ché cac gen thude nhém Oncogene. Néu nhém
gen ap ché Oncogene bi dét bién, bi m&t hoat tinh thi nhém Oncogene ty do hoat
déng dan dén gay ung thu. '

+ Nhém-gen sita chita ADN (ADN repair genes):

Nhém gen stta chita nay chiu trach nhiém diéu chinh nhiing sai sét trong sao
chép ADN, trong hoat déng clia 2 nhém gen trén. N&u nhém gen nay bi d6t bién, bi

mat hoat tinh thi din dén sy sinh san, sinh trudng bat thudng clia t& baoc. Chén doan -

bénh ung thu dya vao sy phat hién tap hgp t&€ bao bit binh thudng, trong d6 c6
nhing t&€ bao gdy ung thu. Nguyén tic chin doan 13 sit dung cac phudng phap, k¥
thuat phan tich ADN dé xac dinh sy khéc nhau cia cac dong t& bao ung thu va t& bao
binh thudng. Hudng chin doan nay da ng dung dé phat hién cac dang ung thu nhu:
Lymphoma Burkitt, Lymphoma nang, ung thu bach céu v.v...

6.2.1.3. Chén dodn bénh do virus, vi khudn vé cdc tae nhin ngogi lai khdc
Trong viée phat hién cac tiac nhan nhu virus, vi khudn, ky sinh tring v.v... viée
st dung cac phudng phap sinh hoc phan ti, phan tich ADN... ¢6 nhidu thuan lgi hon
so vdi cdc phuong phap chin doan théng thuong. Thiz nhdt 13 gitdp ngudi ta chén
doan nhanh vi khéng phai nudi cay céc tac nhan gly bénh. Vi dy, s dung phuong

phap PCR dé phat hi¢én virus HIV, chi cdn 1 ngay thay vi phai qua 3-4 tudn nudi cdy

virus HIV nhu trude kia vin thudng 1am. Th# hai, céc phuong phép sinh hoe phén ti
va ky thuét gen 12 bién phap duy nhit dé chdn doan khi ma clc tic nhin giy bénh
"khéng thé nusi, hodc r&t khé nuéi ching. Vi du nhu chén doin trde khudn Koch,
Brucella, Chlamydia, HBV (virus gy viém gan B - Hepatitis B virus). Th ba, viéc
tao ra doan ADN lam miu dé don gidn hon viée san xuit ra khang thé dic hisu. Miat
khae, v6i mét loai mau do c6 thé phat hién duge nhidu kidu gen clia tac nhan gay

bénh, khi ma khéng thé dung mét khang thé dic hidu dé phét hién duge cac kiéu gen

tac nhin giy bénh.

Nguoi ta di tao ra cac KIT chén doan virus vi khufin va cic tic nhan la gdy bénh
da duge thuong mai héa. Vi du, bd KIT chan doan gin 40 loai vi khuén gdy bénh nhu:
Borrelia burgdorferi, Campylobacter, Enterococcus Jejuni, Haemophylus influenzae,

Legjnonella pnemophila, Mycobacterium tuberculosis, Salmonella triphimurium,
Streptococcus prneumoniac v.v... " '

D81 v6i nhiéu loai téac nhan virus, ky thuat lai ADN va PCR cho phép chén doan
nhiéu chiing, nhém virus nhu: papillomavirus, HBV, HIV, EBV, H,N, v.v...

Déi véi cac ky sinh triing giy bénk, nguoi ta cing dung céc ky thuat chin doan
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phén tit dé chin doan thanh cong céc ching ky sinh tring s6t rét Plasmodium, cac
k¥ sinh trang Leishmania, Schistosoma, Trypanosoma, Toxoplasma v.v... K§ thuit
chan doan thuan lgi nhat 1a RFLP, trong d6 ¢6 edng doan lai phan tid ADN.

6.2.2. Liéu phap gen

6.2.2.1. Khdi niém vé liéu phdp gen
a) Khdi niém vé liéu phdp gen
Liéu phéap gen (Gene therapy - GT) la phudng phéap chita bénh bing cich dua cac
gen ¢An thiét (gen liéu phap) nhdm muc dich chiia bénh cho con ngudi.
- Gen liéu phap (Therapeutic gene) 1a céc gen ¢6 chite nang s dung vao diéu tri
bénh cho con ngudi. M3i mét. loai gen lidu phép cé dic diém va chite nang ridng. Gen
ligu phap c6 thé la:

+ Céc gen lanh dua vao t& bao sdng dé thay the cac gen hong tuong Gng, ti d6
khéi phuc lai chic niing caa gen. -

+ Céc gen méa héa cho mot protein dic hidu. Khi dua cac gen méa hda dé vao co
thé s6ng sé& tao ra protein dic hiéu dé€ dc ché, kim him gen khac giy bénh, hoac kim
hém su tang sinh qua nhanh ciia t& bao, hodc cling ¢6 thé gay chét t& bao gay bénh. -

+ Gen c ché céc gen gay bénh, gen kim ham, hodc gen phuc héi.

+ Céac doan oligonucleotit ¢6 tac dung kim ham su hoat ddng clia cac gen bi dot
bién trong t& bio.

-~ Liéu phap gen c¢6 hai nhém phudng phap cd ban dé 1a: liéu phap gen soma va
liéu phap gen t& bao mam.

+ Lidu phap gen soma (somatic gene therapy) 14 phuong phap diéu tri thay thé
hay stta chiia gen héng, gen bénh cla cac t&€ bao soma trong cd thé ngudi, gidp cho
con ngudi séng binh thudng. Vi dy, liéu phip gen soma da chita tri, hoic han ché cac
bénh nhu thiu hut mién dich, ung thu, thifu méau, u xuong v.v... Cac t& bao dung dé
chita tri bang lidu phap soma c6 thé 1a t&€ bao lympho, t€ bao gan va dac blet la dung
te bao gdc (stem cells).

+ Ligdu phap gen t&€ bdo mAm (germline gene therapy) la phuong phap dleu tri,

sita chila, thay thé& gen hdng cho cac giao ti (tinh tring, hodc tring) nham tao ra thé
hé sau binh thudng. :

b) Nguyén tdc co bdn ciia diéu tri bang liéu phdp gen

Theo T8 chitc Y t& thé glch va quy dinh cta nhleu Qudc gia th1 diéu tri bang liéu
phap gen cin tudn thi mét s§ nguyen téc saw:

— Theo d5i va hidu biét can ké qua trinh phat sinh bénh, cd che phat sinh bénh,
dac tinh di truyén cua bénh,

— Ném vitng c&u triic va chidc ning cla gen gdy bénh, gen hong, gen dot bién...
déng thdi ndm ving ciu tric, chic ning cta gen lidu phap dung dé thay thé.
- Du doan hiéu qua ctia lidu phap. Néu hiéu qua cao mdi duge ap dung.
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— Can thit nghiém nhiéu 14n d81 véi dong vat trude khi thi nghiém cho nguoi.
- Chi ap dung d6i véi con ngudi khi da thi nghiém nhiéu 14n ¢6 hidu qua cao d6i véi
dong vat thi nghiém.
6.2.2.2. Cdc linh viee ing dung va mét §6 chién luge cia liéu phdp gen
) Cde link vite ung dung chu yéu ciia liéu phdp gen

— Liéu phap gen trbng diéu tri cac bénh réi loan chuyén héa do di truyén gbém céc
liéu phap chita va diéu tri cac bénh roi loan chuyén héa do don gen va da gen quy dinh.

+ Biéu tri réi loan chuyén hoéa do don gen:

M4t s6 bénh do don gen bi sai hdng, mét c&u tric va chie ndng binh thudng da
gay ra bénh tat. Sy thay thé, stia chita cic gen hdng nay gitp cho cd thé trd lai binh
thudng, dong thdi 8n dinh cho thé hé sau. Cae bénh dién hinh do dan gen quy dinh 1
thi€u mau héng cdu hinh liém, bénh mau khé dong, bénh x0 nang va viém phdi cap,
bénh parkinson, bénh rdi loan cholesteraol.

+ Diéu tri réi loan chuyén héa do da gen:

Mot 58 bénh do nhidu gen sai héng gay nén. Dung bién phap thay thé, siia chila
cac gen dé didu tri, tiy theo mic do hu héng ma dang cac gen liéu phap dé chita
bénh. Cac bénh dién hinh do da gen quy dinh la: bénh tim bdm sinh, bénh ung thu,
bénh ti€u dudng, bénh tam than phin lét v.v... : '

~ Liéu phép gen chia cic bénh do nhiém tring: Céc loai virus, vi khuin da gay
hang loat loai bénh cho con ngudi nhu ung thu, lao, HIV... Li¢u phap gen la mét
trong nhitng phudng phéap chita bénh cho hiéu qua cao. Viéc thay th€ bang gen, liéu
phéap, kim héam, hogc phuc héi cac gen hu héng da gitp cho ¢o ché chdng lai cac bénh
nhiém trang nhu chéng lao, chéng viém gan siéu vi B, ung thu do virus v.v...

b) Mot s6'chién luge cia liéu phdp gen

Nhing chién luge ctia ligu phap gen thudng duge Ap dung 1a: thay thé gen, tang
cudng higu quéd hoat déng cla gen, tidu digt céc & bao dich bang gen liéu phap, e
ch& biéu hién cha céc gen hdng & t& bao dich v.v...

6.2.2.3. Cdac nguyén Iy ciia liéu phdp gen

Muc dich ctia ligu phap gen 1a dua gen lidu phép (gen lanh) vao t& baoc nguoi dé
gdn vao vi tri cdn thiét trong hé genom clia ngudi lam cho t& bao hoat déng binh
thuong. Do vay cdn phai thuc hién cac liéu phép gen gbm cac bude nhu: tach dong
gen li¢u phap, chon vector van chuyén pht hdp, tao vector gin gen lidéu phép tai to
hgp va cubi ciing 12 dua vector mang gen lidu phép vao t& bao chi, hoac co thé cha réi
theo di biéu hién cia gen'liéu phap.

a) Gen liéu phdp va tdch dong gen liéu phdp _ :

Gen liéu phap 1a cc gen (hodc doan ADN, doan ARN) cAn thist dé thay thé gen -
hong, kim ham hoat dong clia gen hdng, ho#ic b8 trg hoat dong clia gen mit lam gidm
chiic néng trong t& bao chd, nhim khéi phuc hoat dong binh thudng cia té& bao va cd thé.
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Viéc tach dong gen liéu phap duge thyc hién nhu phudng phap tach dong gen
thong thutng da dude dé cap ¢ chuong trude, cac gen lidu phap sau khi tach dong céan
bao dam dua dudc vao vi tri dich va van giit duge chic nang nguyén ven. Gen liéu
phap c6 thé duge tach ra ti nhidu ngudn t& bao khac nhau & cac sinh vat khéac nhau,
c6 thé la do gen 8 trang thai ADN kép, hoic ¢6 thé tit mARN réi cho phién ma ngudc
dé tao cADN. ' '

b) Cdc loai vector thuong su dung trong liéu phdp gen

Vector chuyén cac gen liéu phép trong liéu phap gen dugc goi 1a vector lidu phap.
Vector liéu phap ¢6 chitc ndng chuyén gen va phai ¢6 nhing dic trung cin thit nhu:

— Phai dam bdo dua céc gen liéu phéap vao t& bao, hodc cd thé chu thuan tién, dé
dang, khéng gay nhitng tac déng phu bat 1gi cho t& bao, co thé chu.

— Phai ¢4 kha nang mang gen liéu phap cing 16n cang tot.

— Phai c6 tinh linh hoat v&i cac t& bao dich, mé dich va ¢6 kha ning s dung
thudn tién. '

Hién nay ¢6 2 nhém vector liéu phap chinh, dé la:

+ Vector ¢é ban chit virus va vector retrovirus, vector adeno- associated virus

(AAV) va vector herpes simplex virus (HSV).

~ * Vector adenovirus 13 virus c6 phén v protein 1a khéi da dién 20 mat va 6
phén 151 chita ADN mach kép. Phan t& ADN mach kép dai 36kb gém 50 gen, trong dé
¢6 4 ving gen quan trong ky hiéu 1a E,, E,, E,, E,. D& thiét k& vector adenovirus phai
cit bd gen E, rdi thay th& bing phitc hgp promoter-gen lidu phép va gdy bit hoat,
hoac cét bo gen E,. Vector adenovirus tai t8 hgp sau khi xAm nhiém véo t& bao dich,
né sé chuyén gen ligu phap cho t& bao dich va loai bd gen sai héng clia t& bao mang
gen hong.

* Vector retrovirus 13 virus ¢ phén 161 mang phan ti ARN. Vector retrovirus vd
protein gm 3 18p chia phin 161 ARN vi cac loai enzym trong dé cé6 enzym phién méa
ngudge (Reverse transcriptase). Hé gen cta vector retrovirus la ARN sdi don nhung
ludn ton tai 2 s¢i ¢b clu trie, kich thudc giéng nhau, dai khoang 7-11kb. Hé gen cb
chita cac gen doc (nhém gen gay ung thu) va cic gen cin thiét cho hoat dong séng ciaa
retrovirus. Muén thiét k& vector retrovirus lam vector liéu phép gen cin phai loai bd
chc gen déc, gin thay thé& bing cac gen liéu phap. Cac vector retrovirus thudng dude
st dung trong lidu phéap gen 1a: Mo-Mu LV va lentivirus. .

* Vector adenoc-associated virus (AAV):

AAV 1a loai vector ¢6 kich thudc nhd khéng gay bénh cho ngudi. AAV ¢é thé xam
nhiém viao t€ bao va gdn hé gen cia ching vao ADN cta ngudi 6 vi tri dac hidu cta

NST s8 19 tao ra dang tién virus (provirus), ton tai trong t& bao. Khi gip diéu kién

thuin 1gi, AAV tach ra, tao ra AAV mdéi. AAV c6 chita 1 phén tit ADN sgi don ¢6 kich
thudc khoang 4,5-4,7kb. Hé gen cia AAV ¢6 2 nhém gen chinh 1a Rep va Cap, ngoai
ra con ¢6 mot s gen khac diéu khién sy hoat dong séng ctia AAV.

Khi thiét k& cac vector AAV phai loai bé gen Cap va gen Rep thay th& bing gen
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liéu phap két hgp v6i promoter thich hgp. Vector AAV chi chuyén duge cae gen heu
phap ¢é kich thude nhé. Dic diém quan trong nhét ecfia vector AAV 1a hiéu qua
chuyén gen cao lai khéng gay bénh cho ngudi. AAV s dung dé didu tri ung thu, bénh
x6 nang, bénh nghén mach vanh tim va mot s6 bénh khac.

* Vector herpes simplex virus (HSV):

HSV la nhém virus 1én, hé gen la ADN mach kép, gdy bénh cho ngudi va dong
vat. HSV c6 vo 1a khol da dign 20 mat, ¢ phan td ADN mach kép, kich thude khoang
152,3kb. HSV da dang c¢6 nhiéu type khac nhau, trong d6 dién hinh 1a HSV, dang cho
ligu phap gen. Khi thiét ké vector HSV cin td hgp HSV vGi Amplicon plasmld it dé
tao ra vector HSV c6 thé mang gen liéu phéap.

+ Vector khong ¢6 ban chat virus (Nonviral vector):

Ngoai vector ¢4 ban chat virus, ngudi ta con s dung cdc vector khéng ¢6 ban
chit virus nhung c6 thé cai, gdn va van chuyén céc gen ligu phap dé diédu tri va chiia
bénh nhu cac vector lyposom, ADN trin, oligonucleotit.

* Liposom:;

Li_posom c6 thé ding dé lam vector chuyén gen liéu phap didu tri cac bénh xo.

nang, u than... cho hiéu qua cao. D8 thiét k& vector liposom, ngudi ta tao phitc hgp
llposom ADN. Phan tit ADN c6 dién tich 4m c6 thé két hgp v6i liposom tao ra phic
hgp 6n dinh liposom ADN, ding lam vector liéu phap gen. G trang thai vector, phén
td ADN nim gilia hai 16p méang kép cla céc phén tit. Khi vector liposom ti€p xue vét
té bao dich va chui qua mang t& bao, thi 18p cac phan ti lipit bi phin hay, Do vay gen
lidu phap ¢6 thé duge dua vao t& bao dich.

* Vector ADN tran (Naked DNA vector):

Ngudi ta c¢6 thé dung ADN trén lam vector liéu phap gen. Vector ADN tran dudc
thiét k&€ ¢ dang vong mang gen lidu phap. Vector ADN tran cho phép mang cac gen
l18u phép c6 kich thudc khong han ché, d& dang chuyén vio t& bao. Cac vector ADN
tran thuén lgi khi duge gen lidu phap vao cac té& bao dich nhu t& bao ung thu, khéi

.. bing vi tiém. Tuy nhién, kha ning bidu hién cia gen liéu phap cdn khé khan, -

nén viée sit dung vector ADN trin dé diéu tri bénh con han ché.

* Yector oligonucleotit:

Oligonucleotit 12 cac doan ADN mach don ngin, hodc doan cADN duge téng hop
‘trén co sd mach khudn clia gen bénh. Cac doan oligonucleotit dung lam vector ¢6 kich

thudc khoang 20-40 nucleotit c¢6 thé tao ra cac xodn ba (triple helix) nham han ché
qué trinh phién ma, dich mi cta cac gen téng hgp protein bénh 1y. Bén canh d6, con

mot s8 loai vector liéu phap gen khac nhu ribozym, vector phéi tit ~ ADN (Ligand —
DNA vector) v.v..

6.2.2.4. Cdc ky thudt co bén ctia liéu phdp gen

Khi tao ra cac vector liéu phap gen cAn phai cé ky thuat chuyén cac gen lidu
phép vao t€ bao, hoac co thé ngudi. Muc dich cudi ciing 1 cac gen liéu phéap trong co
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thé ngudi phai duge phién ma, dich ma tao ra cac protein liéu phéap c¢6 tiac dung chita
bénh. Cac vector li¢u phap dude st dung khic nhau, thich hgp cho titng loai t& bao
dich, nham tao ra cac protein liéu phap ndi bao, hoic ngoai bao (Hinh 6.2).

&2

Vector AAV

T& bao dich

Protein liéu phap
ngoai bao

Vector Retrovirus

W Protein liéu phap

B ndi bao
Vector ADN tran

Hinh 6.2. Sd d6 muc dich cla liéu phap gen
(Nguén: Khuat Hitu Thanh, 2005)

- Cac ky thuat chuyén gen liéu phap vao cd thé sdng c6 thé 1a cac ky thuat khac
nhau tuong tu nhu phuong phap chuyén gen ¢ dong vat. Hinh thtc chuyén gen c6 thé
duge thao tac & ngoai cd thé sdng (exviro), hodc truc tiép & trong cd thé séng (invivo).

+ Hinh thie chuyén gen ngoai co thé séng (exvivo) 1a cach 14y té& bao bi bénh c6
gen hong ra ngoai cd thé, thuc hién lidu phap chuyén gen vao t& bao dé thay thé cac
gen lanh vao chd cac gen hong dé tao t&€ bao lanh, nhan nuéi té bao lanh 1én thanh sé
lugng 16n rdi lai dua vao cd thé ngudi bénh.

+ Hinh thdc thi hai 1a chuyén gen truc tiép vao co thé séng (invivo) khéng can
14y t& bao bénh ra khoi cd thé. Viéc chuyén truc tiép vao t& bao gdm cac bude sau:

* Lua chon vector ligu phap thich hgp, tuy thudc vao loai bénh, loai té bao dich.

* Téach va tao vector tai t6 hop mang gen liéu phéap.

* Pua vector tai t6 hgp mang gen liéu phap bing cac k§ thuat chuyén gen, vi du
vi tiém, sing ban gen v.v... :

* Kiém tra biéu hién cta gen lidu phép, trang thai stic khde cia ngudi bénh.

Vé ky thuat chuyén gen liéu phap dé diéu tri bénh, c6 thé dung cac ky thuat
chinh sau: !

+ Ky thuat vi tiém (Microinjection)

Ky thuat vi tiém trong liéu phap gen soma dé dua vector liéu phap vao cac khéi
ung thu. Gen li¢u phap cé thé 1a céc gen tdng hdp cac chat tc ché su phat trién khoi
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u. C6 thé diing ca 2 hinh thiic chuyén gen truc tiép khéng cin 14y kh6i u ra ngoai co
thé, hodc chuyén gen liéu phéap vao t€ bao khéi u da dude 14y ra khdi co thé.

+ K§ thuat xung dién (electroporection):

Ky thuat xung dién thuong dung trong liéu phép gen khi dua. gen liéu phép vao
t& bao ndm ngodi cd thé séng (exvivo). Nha ky thuit xung dién c6 thé thay thé gen
héng bing gen lanh, sau dé nhan nudi t& bao lanh d€ tao s6 lugng 16n, rdi chuyén vao
cd thé ngudi bénh. |

+ K§ thuat dang sing bin gen (gene gun):

Ky thuat bdn gen nhd sing bén gen dé chuyén gen liéu phap vao t& bao dich
thudng dat k&t qua cao. Thyc hién k¥ thuat bin gen cAn phai cé thiét bi bin gen, céc
vi dan ¢6 boc gen liéu phap @€ duta gen lidu phép vao t& bao dich. Gen liéu phép dang
trong k¥ thuat nay 1a ADN tran, hodc phite hop ADN-liposom va dugc thuc hién theo
hinh thie ngoai co thé s6ng (exvivo). '

+ K¥ thuat liposom (liposom technique):

Liposome mang gen lidu phap c6 kha néng chui qua mang t& bao dé dua cac gen
iéu phap vao bén trong t& bao. Thyc hién k¥ thuat liposome ¢in chi ¥ chon t& bao dich
thich hgp dé nang cao hi¢u qua cta lidu phap gen. Ngoai ra cdn c¢6 mét s§ ky thuat
khac dé chuyén gen liéu phap nhu k¥ thuat vién gen, k¥ thuat canxi phosphat v.v...

6.2.2.5. Cdc ting dung ciia liéu phdp gen

Liéu phap gen da duge ing dung d€ diéu tri mot s& bénh di truyén nhu: réi loan
chitc ning gen, ung thu, bénh thifu mau héng ciu hinh liém, bénh xd nang,
HIV/AIDS, bénh mau khé déng v.v...

a) Liéu phdp gen chita bénh réi logn chizc ndng gen

M6t 56 bénh do réi loan chitc niing cta gen gay nén hién tﬂqng suy giam kha néing
mién dich t8 hgp trdm trong, tit d6 d& méc cac bénh truyén nhidm, giam sit siic khoe.

Tuy theo mife 46 sai héng clia gen (defetive gene) din dén réi loan chitc nang cha
t& bao lympho T, B, tit dé gy nén su suy gidm, thi€u hut mién dich § co thé ngudi.
Sy suy gidm mién dich t6 hgp trdm trong 8 ngudi chia 1am 2 nhém bénh: Bénh do sai
héng gen ném trén NST giéi tinh X va bénh sai hong gen nim trén NST thudng.

— Bénh suy gidm mién dich t3 hgp trdm trong do gen lén két vdi NST gidi tinh X
(severe combined immuno deficiency X: X-SCID):

Bénh X-8CID do sai héng gen yc (commongamma) nim trén vai dai cta NST X
din d&n 1am mat, hosc gay réi loan chitc ning cla céc t& bao ¢6 thAm quyén midn
dich lympho T va B, gay nén su suy gidm mién dich t§ hgp tram trong. Liéu phap gen
chita bénh nay 1a phai thay thé& gen ye trén NST gidi tinh da bi sai hdng bing gen ye
binh thudng. Bénh thuong bidu hién 14 viém phf;i néng, kém theo nhiéu chitng bénh
nhiém khuin khéac dé dan dén tit vong.

Liéu phap gen chita bénh X-SCID la I&y t& bao tay Xuong ngudi bénh, tién hanh
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xa tri, sau d6 chon loc cac t& bao khde da duge chuyén gen ye binh thudng bing cach

sit dung vector retrovirus, rdi dua trd lai vao cd the ngudi bénh. K&t qua da khm phuc
dude cac té& bao T va B.

— Bénh suy gidm mién dich t6 hop trAm trong do sy sai léch cta cic gen ADA,
PNP, CD nidm trén NST thudng giy bién dé_?i cdu trac cua céc enzym, protein tuong
ing dan dén bénh suy giam mién dich 4 mic d6 khéac nhau:

Gen ADA (Adenosine Diaminase) md héa cho enzym adenosine diaminase lién
quan dén su chuyén héa purin. Ngudi ¢6 gen ADA sai héng bi réi loan chitc ning cta
céc t& bao lympho T va B, tit'dé din dén giy suy gidm mién dich t8 hdp trdm trong.
Ligu phap gen 1 thay thé gen ADA da bj héng béng gen binh thudng. S dung
retrovirus dé chuyén gen ADA “lanh” vao t& bao lympho T cho két qua cao. Bude tiép
theo 13 dua t& bao lympho T mang gen binh thudng vao co thé nén di diéu tri duge
bénh suy giam mién dich t6 hgp trdm trong (ADA-SCID).

Dé diéu tri bénh ADA-SCID & ngudi con c6 thé diing cac liéu phép gen khac nhu
sit dung polyethyleneglycol (PEG-ADA), hodc ligu phap t& bao gde cilng dua dén két
qua tot.

b) Liéu phdp gen chita bénh ung thu

~C6 nhiéu loai ung thu § ngudi. Théng thudng gip cac loai ung thu nhu; Ung thu
da day, ung thu vi, ung thu gan, ung thu phéi, ung thu tién liét tuy&n, ung thu rudt
" v ung thu budng tritng. D& diéu tri ung thu, ngudi ta st dung nhidu bién phap khac
nhau nhu xa tri, dung hoa chit, giai phAu kém xa tri, hodc k&t hop hoa chit va lidu
phap gen.

— St dung liéu phap gen diéu tri ung thu chiém ty 18 cao, tdi gan 70%. Trong didu
" tri ung thu bing lidu phap gen, ngudi ta sit dung cac loai vector liéu phap nhu: vector
virus, vector adenovirus, vector ADN trdn nhung lai dugc thiét k& dang plasmid.
Trong céc vector si dung trong liéu phap gen chita ung thu thi vector retrovirus dudge
si dung sém nhat va cé ty 1& cao, t6i hon 60% (nam 2003), tiép theo 1a vector
adenovirus va cac vector khac.

— Lig¢u phap gen diu tri ung thu thudng theo xu hudng tac déng truc tiép vao
khéi u theo ciac phudng thiic khac nhau nhu: .

+ Ue ch€ su phat trién khéi u, thye hidn cac lidu phép exvivo, hodc invivo véi cac
vector mang cac gen liéu phap nhém kim ham phat trién khéi u nhu cic gen p53, gen
pRb v.v.,

+ Su dung cac gen liéu phéap ting cuong, gay kich hoat chét theo chuong trinh
(apotosis), 1am t&€ bao ung thu co lai, tach khdi su lién két véi t& bao xung quanh rdi
ty chét, _ : .

+ Thay th& gen dé phuc héi cic protein, enzym sai hdng, phuc hdi kha ning kim
hdm hoat ddng cta clc gen giy ung thu,

+ St dung cdc gen tao ra cac sdn phdm cb kha ning tidu didt t& bao ung thu. Vi
du nhu gen ty ti ced (suicide gene),
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+ Si dung céc hgp chit ty nhién tac dung tryc tiép vao t& bao ung thu, bao viy
thanh mach ngin chian méi lién hé vé dinh dudng cta t& bao ung thu. Do dé t& bao
ung thu thiéu'dinh dudng va bj chét dan.

Tuy theo titng loai bénh ung thu, khi thyc hién diéu tri bing liéu phap gen cin st
dung cae gen lidu phap khac nhau, Thuc nghiém cho thdy hon 50% céc trudng hop ung
thu & ngudi lién quan dén viéc mat hoat tinh ctia gen p53. Gen p53 nim trén vai ngan
cia NST 17 & ngudi. Gen p53 ma hoa cho mét protein goi 14 protein 53. Protein 53 c6

.chic nang kiém soat sy phan chia b&t thudng ctia té& bao. Khi t& bao phan chia
nhanh, protein 53 tc ché su sao chép gen, ddng thdi kich hoat sy chét theo chudng
trinh (apoptosis).' N&u gen p53 bi dt bién dan d¢&n t&€ bao ting sinh vé han, tao nén
cdc khoi u. Mot s§ nghién citu cho thay, néu chitc ning gen p53 bi mat gy nén 70%
ung thu trye trang, hon 50% ung thu phdi va khodng 40% ung thu vd.

Nhiéu gen khéc khi bj bién ddi cling gy nén ung thu. Vi dy, gen Rbl nim trén
NST s8 13 6 ngudi ma hoa cho protein pRB lam nhiém vy phosphorin hoa trong viéc
diéu hoa sy phén chia t& bao d pha S va pha G1. Khi bj dat bién, gen Rb1 m&t chic
ndng nén gdy ra ung thu retinoblastoma. Cé thé néi rdng, ung thu chd y&u 1a do sy
bién déi clia gen giy nén. Vi vay didu tri ung thu trude hét cin phai st dung liéu
phap gen, dua cadc gen 1idu phap thay thé& cac gen bién d8i giy nén ung thu nhu cac
gen pb3, gen Rb, gen Ras v.v... cac gen lanh vao co thé ngusi bénh.

¢) Lidu phdp gen chita bénh do su thay déi chite ndng protein

Mot s6 bénh giy nén do 46t bign gen lam thay ddi cu tric bac mét ciza protein
dan dén lam thay d8i chiic ning cla protein. Mét trong nhitng bénh d6 1a bénh thidu
mau héng céu hinh liém SCA (Sickle Cell Anemia) do d6t bign gen B globin. Dot bién
gen [ globin 1am bién d6i hemoglobin binh thudng (HbA) thanh dang hemoglobin 8
(HbS). Khi hong cAu c6 HbS thi bi bién dang thanh c&u tric hinh liém. Kha niing trao
doi oxy trong t& bao vi mé gidm manh, gay bénh ly dac trung cho bénh thidu mau.

— C6 ba xu hudng khac nhau trong lidu phap gen dé chiia bénh thifu mau héng
cAu hinh liém, d6 la:

+ Sua chila sai léch ctia bd ba m3 hoé cho axit amin tht 6 cta gen * globin.
Duing vector retrovirus chuyén gen B globin binh thudng va ca gen y globin vao t& bao
tuy xudng ca ngudi bénh thiéu mau héng cdu hinh liém.

+ Sita chiia cic sai l&ch cta b6 ba mi hoa cho axit amin thit 22 va axit amin thit
87 trén gen B globin dé tao cac dang HbF va HbA,; binh thuong.

+ Thay thé& c4 gen B° globin. Cat bd gen bi héng (gen B globin), thay thé& bing gen
B globin binh thudng cho cac t& bao mau trong tuy xudng. Xu huéng nay thudng ding
ddi v4i tré sd sinh bi bénh thidu mau héng ciu hinh liém,

— Cac vector lidu phap dung trong chita bénh thi€u mau héng ciu hinh liém 1a
vector lentivirus, vector retrovirus da cai bién, vector AAV v.v...

— Céc bude diéu tri bénh thidu mau héng ciu hinh liém gdm cé:
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+ Tach t& bio tuy xudng clia ngudi bi bénh, chifu xa dé chon céc t& bio khoé
manh. Chuyén gen B globin binh thudng nhd retrovirus vio t& bao tuy xuong. Nhan
nudi t& bao d& mang gen B globin binh thudng.

+ Xa tri két hgp v6i diéu tri bing hoa chat cho ngudi bénh dé loai bét t&€ bao tuy
xuong bi dt bién mang. gen [3° globin.

+ Chuyén céc t& bao tuy xuong mang gen P globin binh thudng 13 dude nhan nusi
vao ngudi bénh,

+ Theo dbi, ddnh gia lugng t& bao mang gen p* globin dét bién con lai, Néu t& bao
mang gen B° globin cdn nhidu thi phai tién hanh thém mot 14n 1ap lai.

d) Liéu phdp gen chita bénh réi loan chuyén hod ion Chlo

— Dt bién gen trén NST (autosom) s& 7 3 ngudi gay rdi loan chuyén hoa cae ion
Cl™ 1am xuit hién bé&nh x0 nang CF (Cystic fibrosis). Bénh xd nang (CF) biéu hién l1a
chiing viém phéi, viéin tuy, viém gan... lam gidm stt sic khoé réi din dén t vong.
Bénh xd nang do mét loal protein mang té bao (CFTR) mat chitc ning, khéng dua cac
jon CI” thia ra khéi t& bao, 1am mat cdn béng ion va nudc trong t& bao, tit dé gy nén
biéu hién thanh mét 1ép dich nhay, dic & cic md, t& bao clia ngudi bénh. .

— Bénh xd nang do 4t bién gen CF: Cé 400 dot bién khic nhau trén gen CF
trong dé cht yéu la dot bién 1Am mAat 3 edp nucleotit 6 exon s8 10 clia gen CF. Dét
bién nay lam cho protein CFTR (cytic fibrosis transmembrane regulator) mat chite
nidng bdo ddm can bang cdc ion Na' va ion CI” & bén trong va ngodi mang t& bao, gay
tich ty qua mic jon CI”, gdy doc cho t& bao, kém theo 1a cac bénh 1y khic.

— Liéu phap gen chita bénh xd nang 1a tdng hgp cADN tit mARN cua gen+CF binh
thudng. Dung vector 1iéu phap dua gen ligu phap cADN vao ngudi bénh. Nhiéu bénh
nhan xd¢ nang da duge didu tri bing cich nay. Cac vector lidu phé.p thudng ding dé
diéu tri bénh x¢ nang la vector adenovirus, AAV, vector retrovirus, vector lentivirus,
hodc liposom v.v...

e) Liéu phdp gen chita bénh HIV/AIDS

Hoi chitng suy gidm midn dich méic phai (AIDS) do virus HIV (human immuno
deficiency virus) gdy nén va 1a bénh dai dich thé ky, gay tit vong 16n. _

Virus HIV gém c¢6 2 typ chinh 1a HIV typ I chiém 98% va HIV typ II chiém
khoang 2%.

Hé gen cia HIV ¢6 kich thude khoang 10kb bao gdm 9 gen chinh: gag, pol, env, vif,
tat, npu, nef, vpv va rev. S8au khi xaAm nhiém vio t& bio ngudi, hé gen cha HIV gin va
hod nhap vao hé gen clia ngudi tao nén dang tién HIV (provirus) d v6 s6 t& bao lympho
T va cac t& bao ¢6 thAm quyén midn dich khée, giy suy gidm mién dich & ngudi mic
phai. Trong nhitng diéu kién nhit dinh, dang tién virus HIV ¢6 thé tao ra virus HIV
méi, xAm nhiém vao nhiéu t& bao khic nhu t& bao lympho B, dai thuc bao, bach ciu, t&
bao than kinh v,v... gdy suy giam nhanh chéng hé mién dich cta ngudi. Tt d6 biéu
hién céc triéu chitng bénh AIDS theo cac ngudn bénh nhiém trang khac nhau.
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Trong nhiéu nam qua, ciac nha khoa hoc d& nghién citu thi nghiém nhiéu bién
phap phéng chéng va diéu tri HIV/AIDS. Dé han ch& nhiém HIV va dai dich AIDS
irén toan thé gidi, ngudi ta da nghién ctu didu ch& nhiéu loai khang sinh va biét
duge nhu: starudine, lamirudine, azathioprin (AZT) antiretrovir (ARV) v.v... nhé,t 1a
ARN khang virus dé gép phan didu tri HIV/AIDS, kéo dai sy séng cho nhiing ngudi
nhiém HIV. Cé nhiéu loai thude didu tri HIV/AIDS nhung hiéu qua kém do HIV da
¢ cac dot bién thich ing. Hudng méi trong diéu tri AIDS 1a st dung’ liéu phap gen.
Xu huéng cha yéu cla lidu phéap gen trong diéu tri nhiém HIV/AIDS la:

+ Chuyen_cac gen lidu phap nhim han ch& kha ning xam nhidm va nhan ban cta HIV.
+ Kich thich céc gen clia co thé dé tang cudng midn dich chéng sy phat trién ciia HIV.
+ Sl dung céc gen ty ti (ced) d4 bién ddi 1am cho cae t& bao da nhidm HIV tu chét,
+ Tao vacxin phong chéng nhiém HIV biing cong nghé di truyén.

— Mot 55 lidu phap gen trong didu tri HIV/AIDS la:

+ Phong chong HIV/AIDS bang cach Gc ché hoat dong cua gen caa HIV, hoac lam
bién ddi gen clia HIV:

Theo hudng lidu phap nay 14 thiét k& vector mang gen héu phap dua vao t& bao,
¢d thé ngudi bi nhidm HIV nhim phuc héi hé théng mién dich nhung lai khéng gay
phan itng phu bat lgi cho ngudi bénh. Cac vector 1igu phap st dung dé phong chong
HIV/AIDS 14 adenovirus, AAV, ohgonuclcotlt liposom v.v... Vector AAV dude gin
mét gen liéu phap nhdm han ché su sao chép, nhin ban cta HIV. Vector adenovirus
¢6 gin 2 gen cta HIV da bi bién ddi nhu gen gag, tpa va mot sd gen clia adenovirus
da bi bién d6i 12 gen Ad5 tao ra vector Ad5Flgag, hodic vector Ad5tpagag. Khi dua céc
vector nay vao t& bao lay _nhlem HIV thi kha nang lay nhiém HIV giam di. Hy vong
~ 8€ ¢6 Ung dung trén nguti. Mot s8 vector khac nhu pCMVAS (gen virus HIV1 cét bét

mdt s6 gen, cai thém promotor hCMV va tin hiéu déng géi SD), hodc vector HIV

chuyén dich (mang gen GA, RRE va promotor hCMV) d& gép phin ngan can s 8a0
chép, nhin ban cia HIV.

Bén canh dé con mét s8 vector ligu phap khac nhu: cac oligo-antisens, ribozym...
dang dude thit nghiém nhim han ché sy xdm nhiém, han ché& kha nang sao chép,

nhan ban cia HIV.
— Phong chdng HIV/AIDS bing téng cudng mién dich t& bao:

Theo hudng nay, ngudi ta st dung céc gen 4ot blen Rev10, gen ting cudng hoat
ddng ctaa gen cytokin, hodc st dung cic gen tu tit va gen ddc t& (toxic gene)

St dung vector oligonucleotit mang gen Rev10 chuyén vao t& bao lympho TCD,
da kim ham duge sy xdm nhidm cta HIV. Ciing ¢6 thé sit dung liéu phép gen ting
cuong hoat dong cia cac gen cytokin tong hdp cac protein dép ing mién dich. Cytokin
¢6 nhiéu loai khac nhau, trong d6 cdc interferon (IFNa, IFNB va IFNy) 1a quan trong
nhit. Interferon ngan cdn sy xdm nhiém cha cac loai virus trong dé6 ¢6 HIV. Cytokin
dugc tong hgp chu yéu tit t& bao lymphe T, trong dé cé nhom interleukin (IL1, IL2...
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IL13) ma cha yéu 13 interleukin IL2 c6 tac dung kich thich ting sinh cida té bao
lympho TCD,, déng thdi khdng ché su sao chép, nhan ban cia HIV.

St dung cac gen tu ti (ced) va gen djc td dua vao t& bao méi bi xdm nhidm HIV
cling 1& liéu phap gen dé€ phong chéng HIV, Gen tu tit dua vio t& bao bi HIV xam
nhiém lam tc ch& hoat déng cha enzym sao chép ADN polymerase trong t& bao, 1am
cho su sao chép ADN ctia t& bao bi gidn doan, t& bdo co lai va chét. Do vy HIV khong
¢6 kha néng lay nhiém sang t& bao thudng khac. Viée sit dung gen doc t& méi chi c6
nhitng thi nghiém ban ddu chua c6 két qua dang ké.

f) Liéu phdp gen chita cdc bénh khdc

Nhiéu loai bénh khac nhu bénh teo cd, bénh mau khé déng, bénh réi loan chuyén
hoa choresterol v.v... cing da dugc thi nghidm diéu tri bing lidu phap gen.

— Bénh teo co DMD do d6t bién lidn cha gen dystrophin ndm trén NST X giy nén.
Khi gen bi ddt bién, 1am cho cac protein dystrophin bién dang, giy liét hé c¢d van
ddng, ¢d tron va gy bénh cho ngudi. ‘

Ligu phap gen chita bénh teo eo 13 st dung vector mang cADN dystrophin binh
thuong dua Va0 ¢d thé bénh nhan, nhim thay thé& gen dystrophin bi d6t bidn. Viée
dua gen cADN dystrophin binh thudng c6 thé bing cach vi tiém, gen nay khi da duge
bao géi trong cac liposom, hodc dung vector retrovirus dé dua gen vao dong vat nhu
chudt, sau dé 1a dua vao ngudi. Tuy nhién, hiéu qua chua cao.

— Liéu phap gen chita b&énh mau kho ddng (hemophilia) cling dd dugc thua
nghi¢m. Bénh mau khé dong lién quan dén viée rdi loan chitc ning gen ma hoéa cho
protein dic hiéu FVIII va protein didc hiéu FIX. Khi gen d6t bién lam cho protein

"FVIIT va FIX mit chitc ning, lam giam y&u t& déng mau giy nén bénh mau khé

doéng. Liéu phap gen chita bénh nay 1 st dung céc vector liéu phap mang gen -FVIII
cADN, hodc gen FIX ¢ADN binh thudng vao ddng vat, lam tang kha nang dong mau.
Tit d6 hy vong liéu phap nay cé thé ing dung cho ngudi.

6.2.2.6. Vén dé an toan vé trién vong cua liéu phdp gen

a) Vén dé vé an toan ctia liéu phdp gen

Védn dé an toan sinh hoc khi tao ra sinh vat bién ddi gen ciing da duge dé cop &
chuong trude. Liéu phéap gen 14 trudng hgp déc biét cla chuyén gen lién quan truc tiép
dén tinh mang ctia con ngudi. Do @6 phai dic biét quan tdm dén mitc 46 an toan. Trong
lidu phap gen & ngudi, phai tuan thi nghiém ngit cac quy dinh cha Qude t&, Qudc gia
dé gidm thiéu rhi ro. Céc rdi ro trong lidu phap gen 12 viée gén sai vi tri, gay dét bién
gen, hodc gen lidu phap bidu hién khéng nhu mong dgi; miit khac, médt sd loai vector
liéu phap khi dua vao co thé ngudi nhu adenovirus, retrovirus v.v... ¢é thé bién d8i trd
thanh téc nhan giy bénh va sy hidu bift vé co ché gay bénh cla mét 80 gen dot bién
con chua diy da. Ky thuat sit dung trong liéu phap gen phidc tap, doi hdi chinh xdc ma
chi mdt s§ phong thi nghidm tién tién mdi thyc hién duge. Do vay 1iéu phip gen trong
diéu tri, chita bénh con phai nghién citu va cai tién hon nita thi méi ¢6 hidu qua.
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b) Trién vong ctia liéu phdp gen ¢ Viét Nam

Trén The gi6i, ligu phap gen d3 dude nhiéu nudc tién tidn thue hidn va da dleu
tri cho nhiéu bénh nhén. Mét s& bénh hiém nghéo nhu bénh suy gidm mién dich té8
hgp tram trong (ADA SCID), diéu tri ung thu. Trong tucng lai 1a diéu tri bénh thidu
méu hinh liém, bénh xd nang va han ché& bénh HIV/AIDS. O Viét Nam hién di ¢6 mét
s6 nghién ctu difu tri ung thu béng liéu phap mién dich nhu nghlen cltu va san xuit
interferon, interleukin (IL2) dé diéu tri ung thu. Mit khac, mft s8 cd s6 nghién cdu
da san xudt duge vacxin viém gan tai té hgp dé phong ch8ng bénh vidm gan. Hy vong

ring, trong mdt tuong lai khéng xa, liéu phap gen trong chita'bénh cho ngudi sé duge
thuc hién va phat trién ting bude d nudc ta.
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