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BAI TOM TAT

Beta-galactosidaza 1a enzym dugc st dung rong rai khong chi trong nghién
cttu ma con dugc st dung trong cong nghiép thuc phdm, y dugc. Dién hinh trong
qué trinh 1én men bo sita, beta-galactosidaza dugc bd sung dé tranh kha nang két
tinh lactoza va l1am ting do ngot clia san pham, trong cong nghiép duoc, chiing
duoc st dung lam thudc trg tiéu hoda cho nhitng ngudi thi€u kha nang hip thu
lactoza va mot s6 bénh khéic. Enzyme nay rat phé bién & nhiéu vi sinh vat va da
dugc san xuat & muc do cong nghiép dé tng dung. Tuy nhién, viéc 1én men nhiing
ching vi sinh vat ndy d€ thu enzim ciing gap khé khan do chung khong c6 kha
nang téng hop enzim & mic do cao, khong c6 co ché dé diéu khién su biéu hién
clia gen ma hoa cho enzim, ngoai ra viéc tinh sach enzim ciing gap nhiéu tr& ngai
do enzim bi 1an nhiéu protein cua vi sinh vat chu. Tir nhitng khé khan néu trén,
ching to6i da dat ra muc dich 1 tao ra chung E. coli tdi t6 hop c6 kha nang téng
hop luong 16n enzim beta-galactosidaza duéi su diéu khién phién ma cua T7-
promoto va enzim duoc tao ra tir chiing tai t6 hop duoc tinh sach dé dang nho cot
sac ky ai luc. Gen mé hod cho beta-galactosidaza tit E. coli ATCC11105 duoc nhan
lén bang PCR va dugc dua vao vecto biéu hién pET22b(+) sau dé dugc bién nap
vao ching E. coli BL21. Cac dong bién nap dugc chon loc truc tiép trén moi truong
chita co chat Xgal. Chiing t6i da t6i uu ho4 viéc téng hop enzim tir chiing E. coli tai
t6 hop va thu duoc luong 16n enzim beta-galactosidaza. Viéc téng hgp enzim duoc
kiém sodt chat ché dudi sy cam tng ctia IPTG. Enzim dugc téng hop tir ching tai
t6 hop c6 chita thém 6 axit amin Histidin. Day 1a trinh tu cho phép enzim dugc tinh
sach mot cach dé dang nho dung cot 4i luc gan diac hiéu véi Histidin, Két qua
ching t6i di tao duoc ché phdm enzim tdi t6 hop tinh sach & mic do phong thi

nghiém.

Nguoc lai vGi beta-galactosidaza, enzim collagenaza chi ¢c6 mat & mot s6 vi
sinh vat va dong vat. Enzim nay c6 rat nhiéu tng dung trong y hoc nhd kha nang
phan ciét cdc sgi collagen ¢ nhitng mo hoac da bi hong. Tuy nhién viéc tinh sach

enzim ndy tir cdc chling vi sinh vat hoac mo dong vat dé ung dung gip rat nhiéu



kho khan. Bén canh d6, gen ma hod cho collagenaza tr vi sinh vat chua duoc
nghién ctiu nhiéu. Vi vay dé c6 thé san xudt luong 16n enzim tr ching téi t6 hop,
diéu can thiét trude tién 1a phai phan lap dugc gen ma hod cho enzim. Ching
Bacillus subtilis FS-2 dugc biét c6 kha nang tong hop collagenza. Dé phan lap
dugc gen, ching toi da tao ngan hang hé gen cua chung Bacillus trong vecto
pUCIS8. Tir ngan hang hé gen nay chiing toi da sang loc dé chon ra dong plasmid
c6 chita gen ma hoa cho collagenaza bang céch cay trai trén moi trudng cé chita
collagen. Két qua, trong khoang gan 10 000 dong bién nap chiing t6i da chon duogc
mot dong c¢6 kha nang thuy phan collagen. Poan gen trong vecto pUCI18 nay c6
kich thudc trén 3Kb da duoc doc trinh tu va so sanh trén ngan hang gen quoc t& dé

tim ra khung doc ding ctia gen ma hoa collagenaza.
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MO PAU

Ngay nay, cling v6i nhitng ti€n bo clia khoa hoc k§ thuat, cong nghé ADN t4i t6 hop
ciing dat duoc rat nhiéu thanh tyu. Viéc st dung cong nghé ADN tdi t6 hop tao ra nhiing
chiing vi sinh ¢6 kha nang tong hop manh cic enzyme dé dung lam giong khdi dong dang

la mot huéng chi yéu cua cong nghé sinh hoc hién dai.

B-Galactosidase 1a enzyme dugc nghién citu tir nhiing nam 50 cia thé ky trude.
Enzyme nay dugc nghién cttu k§ hon sau khi Jacob va Monod dua ra mo hinh diéu khién
clia operon Lac. B-Galactosidase ¢ thé dugc tim thay & rat nhiéu loai dong vat, thuc vat,
nam va vi khuan. B-Galactosidase con dugc goi la lactaza vi ching c6 kha ning phan giai
lactoza thanh glucoza va galactoza. Nho kha nang nay ma B-galactosidase duoc su dung
trong nhiéu nganh cong nghiép nhu cong nghiép thuc phdm, y duogc. Trong cong nghiép
thuc pham, B-galactosidase dugc b sung vao qud trinh Ién men bo sita dé trdnh su két tinh
lactoza va ting do ngot ciia san pham. Trong y dugc, ching dugc sit dung 1am thudc trg
tieu hod cho nhitng ngudi thi€u kha nang hap thu lactoza hodc bd sung cho nhitng ngudi bi
bénh GM,-gangliosidosis va bénh Morquio tip B do suy giam hoat tinh ctia B-galactosidase
trong t&€ bao. Ngoai ra B-galactosidase con déng vai trd lam dau chudn dé tich va chon
dong phan tir trong k§ thuat ADN t4i t6 hop. B-Galactosidase con duoc ting dung trong k§
thuat ELISA vi chiing hoat dong véi nhiéu co chat sinh mau téng hop nhu ONPG, PNPG,
X-gal. Ngugc lai, collagenase chi c6 & mot s6 gidi han sinh vat va cha yéu la & cac mo cua
dong vat c6 xuong song. Collagenase ciing dugc cac nha khoa hoc trén thé€ giGi dac biét
quan tam nghién citu va tng dung rat rong rii trong y hoc nhu dé chita cic vét bong, ving
mo bi thodi hod, ... Tuy nhién viéc tinh sach enzyme nay cho viéc ting dung gap rat nhiéu
khé khan va doi héi chi phi ton kém. Tl nhitng trd ngai trén mot van dé dat ra cho cdc nha
khoa hoc 1a 1am thé& nao dé c6 thé thu dugc luong 16n cdc enzyme ndy mot cdch dé dang va
enzyme c6 do tinh sach cao. Bing ky thuat di truyén va téi t6 hop gien, ching t6i da tién
hanh dé tai “Nghién citu phan ldp tuyén chon va tao chiing giong bdng k¥ thudt di truyén dé
sinh téng hop enzyme S galactosidase c¢é hiéu sudt cao. Nghién citu phdn ldp tuyén chon
va tao chung giong sinh tong hop enzyme collagenase va ting dung trong thiic phdm”. Dé
tai gdm cdc phan sau: (1) nhan duoc gien ma hoa B-galactosidase tir chliing vi khuén E. coli
ATCCI11105; (2) tao dugc ching E. coli BL21 t4i t6 hop c6 kha nang téng hop luong 16n
enzyme B-galactosidase , enzyme nay dugc tinh sach mot cdch dé dang; (3) Nhan dugc

ngan hang gien cta chung Bacillus subtilis FS-2, ching nay c6 kha ning tong hop



collagenase. Dé tai dugc thuc hién tai Phong K§ thuat Di truyén - Vién Cong nghé Sinh

hoc.

1. NGHIEN CUU PHAN LAP TUYEN CHON VA TAO CHUNG GIONG BANG KY
THUAT DI TRUYEN PE SINH TONG HGP ENZYME B- GALACTOSIDASE CO
HIEU SUAT CAO

1.1. TONG QUAN TAI LIEU
1.1.1. Pai cuong veé B-galactosidase

-Galactosidase (3-D-galactoside galactohydrolase E.C. 3.2.1.23) la enzyme c6 kha
nang xudc tdc cho hai kiéu phan ng: phan tng chuyén goc galactozyl va phan ting thuy
phan. Nho kha ning chuyén goc galactozyl cta B-galactosidase ma lactoza c6 thé chuyén
thanh allolactoza, mot chdt cam ung tu nhién cta operon Lac. Phan tng thuy phan chinh
cua [-galactosidase la thuy phan duong do6i lactoza thanh hai duong don glucoza va
galactoza. Ngodi ra, n6 con c6 thé xiic tac phan tng thuy phan céc lién két B-D-galactosit
tlr ddu khong khir ctia cac hgp chét hydrocacbon, glycoprotein, hoac galactolipit [5], [6],
[11], [15].

B-Galactosidase tir cac loai nAm men ¢ nhitng nét dic trung vé mat cdu trdc cling
nhu vé khdi luong phan tu. Vi du; B-Galactosidase cta Saccharomyces lactis chi ¢6 mot
tiéu don vi v6i khoi luong phan tir 124 kDa, c6 thé hoat dong dugc & 4°C. Nho vay ma B-
galactosidase nay dugc sir dung trong cong nghiép thuc phdm khi ché bién céc san phim bo
sta trong diéu kién lanh nham tc ché su sinh trudng cuia cdc loai vi khudn. B-Galactosidase
& S. fragilis ¢6 hai tiéu don vi, c6 khéi lugng phan tir twong ting 1a 90 va 120 kDa, va chia
mot sO ion kim loai nhu Na®, K*. B-Galactosidase cua S. lactis c6 hoat tinh cao nhat khi
nong do cua Na* hay K* & 40-100 mM va nong do ctia Mn** 1a 0,1-1mM. Hién nay, nguoi
ta da tién hanh tach dong va biéu hién gien ma hod B-galactosidase & nAm men nhim tao ra
chiing c6 kha ning téng hop B-galactosidase manh va da dat duoc mot s6 két qua nhat dinh

[51, [6].

B-Galactosidase & vi khuén 12 loai enzyme ngoai bao. Sau khi dugc téng hop, né
duogc tiét ra ngoai moi truong hoac duoc ti€t vao khoang chu chit. Pay 1a mot enzyme thich

ting dién hinh, dugc tong hop khi trong moéi trudng chi c6 dudng lactoza hay cdc chat c6



céu tric twong tu lactoza nhu axit lactobiotic. B-Galactosidase clia vi khuén c6 khéi lugng
phan tir kha 16n (trén 100 kDa), thuong hoat dong t6i uu & 37°C trong diéu kién moi trudng
c6 do pH trung binh (6,0-8,0). B-Galactosidase 1a enzyme khong chiu nhiét, khi nhiét do
tang lén 55°C thi hoat tinh clia enzyme hau nhu bi mat. Enzyme nay hoat dong véi hai loai
co chét tong hgp 12 ONPG va PNPG, méi loai enzyme c6 ai luc khdc nhau v6i méi loai co

chat khéic nhau.

B - Galactosidase ctia vi khuan rat da dang va phong phi vé ciu tao ciing nhu kich
thudc. B-Galactosidase ctia Thermus sp A4 chi c¢6 mot tiéu don vi c6 trong lugng 75 kDa
con clia T. aquaticus lai c6 khoi luong rat 16n, hon 700 kDa véi bon tiéu don vi giéng nhau.
Maic du vay, diéu thd vi 1a cdc tiéu don vi clia B-galactosidase & nhiéu loai vi khudn khac

nhau lai cé kich thudc va khai lugng phan tir gan giong nhau [12], [15].
1.1.2. B-Galactosidase cua E. coli

1.1.2.1. Cau tric

B-Galactosidase ctia E. coli 12 mot enzyme c6 cau triic bac bon véi bon tiéu don vi
giong nhau, méi tiéu don vi dugc tao thanh tir mot chudi polypeptide trong luong 116 kDa
v6i 1023 axit amin. Céc axit amin cudn xoan lai tao thanh nam vung chiic nang (domain)
x€p xung quanh mot cdu tric vong trong (o/f) ¢ trung tam. Cac vung chic nang nay cé
cach cuon xoin khac nhau, ving 1 cuon theo kiéu jelly roll, viing 2 va viing 4 lai cudn theo
kiéu céu tric ctia globulin mién dich, ving 3 cudn theo kiéu vong tréng (o/B)s va ving 5

cuon theo kiéu supersandwich [13], (Juers, Matthews, 1994).
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Domain 4

Hinh 1: C4u triic mot tiéu don vi clia B-galactosidaza
cua E. coli va trung tam hoat dong cta enzym

1.1.2.2. Trung tam hoat dong

Trung tam hoat dong cua B-galactosidase bao gom bon viing chiic nang khac nhau,
nam trén hai tiéu don vi lién ké va tao thanh hinh mot tii nhd c6 kich thudc vira khit véi
kich thudc clia phan tir lactoza. Trung tAm ndy ndm & ngay ddu cua ving 3, két hop véi cac
gdoc clia viing 1 va 5 trén cung tiéu don vi va clia viing 2 trén tiéu don vi kh4c. Trong trung
tam hoat dong cua enzyme c6 mot ion Na*, ngoai ra khi hoat dong enzyme nay con can su
c6 mat cua ion Mg**, cdc ion nay déng vai trd lam 6n dinh cau tric ctia B-galactosidase
trong trang théi chuyén ti€p. Tir cdc nghién ctiu dot bién diém c6 dinh huéng, ngudi ta da
xdc dinh duoc rang cac goc Tyr503, Glu537, His540, Trp999 dong vai trd quan trong trong
phan tng gin véi co chat, 1am bién d6i cdu tric clia co chat, pha v lién két B-D-galactosit

va hinh thanh céc lién két méi trong trung tam hoat dong clia enzyme.
1.1.2.3. Hoat dong cua enzyme

B-Galactosidase cua E. coli bén trong khoang pH tir 6,0-8,0 va hoat dong t6i wu &
37°C trong moi truong c6 do pH =7,4. Cac ion duong hod tri mot va alcohol c6 tic dung

lam tang hoat tinh ctia enzyme, trong khi d6 B-mercaptoetanol lai tc ché su hoat dong cua



enzyme nay. Ca hai dudng don glucoza va galactoza déu tic ché€ su hoat dong cua enzyme,
galactoza tic ch€ canh tranh véi lactoza con glucoza lai tic ché khong canh tranh. Trong moi
truong c6 d6 pH thich hgp B-galactosidase giit dugc hoat tinh sau 4-6 thang bao quan &
5°C. Pay 1a mot enzyme khong bén nhiét, & 55°C enzyme mat hoat tinh sau 40 phiit trong
moi trudng c6 Mg va sau 10 phiit trong moi trudng khong c6 Mg**. B-galactosidase cuia E.
coli hoat dong tot d6i v6i co chdt ONPG (o-nitrophenyl -D-galactopyranoside) va it hoat
dong v6i co chit PNPG (p-nitrophenyl B-D-galactopyranoside) duoc thé hién & gid tri Km

tuong Ung.
1.1.3. Ung dung cia B-galactosidase

B-Galactosidase 12 mot trong nhitng enzyme c¢6é nhiéu ting dung nhat trong nhiéu

nganh cong nghiép ciing nhu trong nghién ctru sinh hoc phan tt.

Trong cong nghiép thuc pham, B-galactosidase duoc bé sung vao qué trinh 1én men

bo sita dé tranh su két tinh lactoza va ting do ngot clia san pham.

Trong cong nghiép duoc ching dugc st dung lam thudc trg tiéu hoa cho nhiing
ngudi thi€u kha ning hap thu lactoza hoic bd sung cho nhitng ngudi bi bénh GM,-
gangliosidosis va bénh Morquio tip B do hoat tinh cua B-galactosidase trong t&€ bao bi suy

giam.

Trong ky thuat ADN téi t6 hgp, B-galactosidase dong vai trd dau chuén trong qua

trinh tach va chon dong phan tu.

B-Galactosidase con dugc tng dung trong k¥ thuat ELISA vi chiing hoat dong véi
nhiéu co chat sinh mau téng hop nhu ONPG, PNPG, X-gal.

Tir nhitng ¥ nghia thuc tién trén ma B-galactosidase da duoc cdac nha khoa hoc quan
tam dé tdch chiét enzyme tir nhiéu nguon sinh vat khac nhau, va tién hanh nghién ctu sin
xudt & quy mo cong nghiép. Tuy nhién viéc tinh sach enzyme gap nhiéu khé khan do 1an
v6i nhiéu loai protein ciia vi khudn. Viéc nghién cttu tao chling vi sinh c6 kha nang téng
hop cao B-galactosidase bang k§ thuat tai t6 hop ADN l1a mot trong nhitng huéng nghién
cttu nham giai quyét nhitng han ché trong san xudt va tinh sach B-galactosidase cong
nghiép hién nay. Dé tién hanh huéng nghién ctiu nay, chiing to6i chon hé biéu hién trong E.

coli d€ biéu hién gien.



1.2. PHUONG PHAP
1.2.1. Tach chiét ADN hé gien cua vi khuan E. coli ATCC 11105

Vi khudn E. coli ATCC 11105 duoc nuoi cdy trong 5ml & 37°C qua dém dén pha 6n
dinh. T€ bao vi khuén dugc phd vd bang SDS 1%. Protein bim AND dugc phan cit bang
proteinaza K. Sau dé protein duoc loai biang phenol/chlorform/ isoamylancohol. ADN hé

gien dugc tia bang ethanol 100%.
1.2.2. Nhan gien LacZ ma hoa B-galactosidase bang ky thuat PCR

Dua vao trinh tu gien LacZ cua E. coli trong ngan hang gien quoc t€ (gi:7428187),
cap moéi LacZF1-Ncol va LacZR2-Xhol dugc thiét dé diung cho PCR (hdang GIENSET
Singapore Biotech.Pte Ltd tong hop). PCR duoc tién hanh nhu sau: Bién tinh ADN & 94°C
trong 3 phiit; nhan ADN béng 25 chu trinh nhiét véi cac bude sau: 94°C trong 1 phuit, 55°C
1 phut, 72°C trong 1 pht 30 gidy. Phan tng nhan ADN két thic & 72°C trong 8 phit. ADN
duoc giit & 4°C sau khi két thiic PCR.

1.2.3. Pua gien LacZ vao vecto pET-22b(+)

Dé dua gien lacZ vao vecto pET-22b(+) tai vi tri Ncol va Xhol trong viing da noi,
san phdm PCR va vecto pET-22b(+) dugc xir Iy bing hai enzyme han ché Ncol va Xhol.
DPoan gien lacZ va plasmid sau khi xtr 1y c6 kich thuée twong ting ~ 3 kb va ~ 5,4 kb dugc
noi lai v6i nhau bang ADN ligaza. San phdm phéan tng noi ghép duoc bién nap vao t€ bao
E. coli BL 21.

1.2.4. Bién nap ADN plasmid vao té€ bao E. coli BL21 bang xung dién

Té& bao vi khuin duoc 1am tré hod dén dau pha log va duoc lam sach bang céch rira
nhiéu 14n bang nudc cit vo tring khir ion. Dudi tdc dung cua dién trudng cuc 16n, mang t&
bao gidn ra, nhd d6 ADN di chuyén theo dién trudng xam nhap vao trong t€ bao. Khi ngimng
xung dién, cdu tric ciia mang phuc hoi va gitt ADN la & bén trong t€ bao. Trén plasmid c6
gien khdng khang sinh nén ching to6i dé dang tim thdy cdc dong t€ bao E. coli BL21 mang

plasmid béng cdch chon loc trén moi trudng c6 khang sinh tuong tng.



1.2.5. Tach chiét ADN plasmid tix vi khuan E. coli

Céc t€ bao E. coli mang plasmid dugc nuoi dén pha can bang thi duoc ly tam thu
lai. Thanh va mang t€ bao bi phd bang chdt NaOH va SDS dong thdi ADN ciing dugc bién
tinh. Sau d6 ADN dugc hoi tinh trd lai bang cach trung hoa do pH cua dung dich. AND hé
gien va protein dugc tla lai bang dung dich trung hod. ADN plasmid hoa tan duoc tich

khoi tha bang ly tam réi dugc tha lai bang con.
1.2.6. Xirly ADN plasmid bang hai enzyme han ché Nco I va Xho 1.

Phan ting cat ADN plasmid bang hai enzyme Ncol va Xhol v6i tong thé tich 1a 60 ul

¢6 thanh phan nhu sau:

+ Dém 10 1an thich hop 16l

+ ADN plasmid 215l
+ Ncol 20,8 ul
+ Xhol 20,8 ul
+ Nudc khir ion vo trung 1374 ul

Hén hgp ctia phan tng dugc tron déu va u 6 37°C trong 3 gio.
1.2.7. Pinh tinh su biéu hién ciia gien trén moi truong dac

Cdy vach mot khudn lac clia vi khudn E. coli BL21 mang vecto pET-22bLacZ trén
moi trudong LB diac + Amp + IPTG + X-gal. D6i chiing 1a mot khudn lac don ctia vi khudn
E. coli BL21 mang vecto pET-22b(+) cdy trén cung mot dia. Nuoi ¢ 37°C qua dém, 14y ra

dé vao ti lanh 4°C trong 5 gid, quan sét su khac biét vé mau sic khuén lac.
1.2.8. Biéu hién B-galactosidase trong moi truong long

- Cdy mot khuén lac vao 50 ml moi trudong LB 16ng + Amp. Nudi lic qua dém & 37°C,
200vong/phuit.

- Chuyén 2ml dich huyén phll nuoi cdy & trén sang 100 ml moi trudng LB 1ong + Amp.
Nuoi lac & 37°C, 200 vong/phiit trong 2 — 2,5 gi dé dat OD,,, = 0,8.



- Cam tng: BS sung IPTG dén noéng do cudi cuing 1a 0,5 mM, chuyén sang nudi lic & 30°C,
200 vong/phiit. Lan luot 1dy miu & cac thoi diém 0, 1", 2", 3" 4" 5" méi 1an 14y 2ml dich
cam ting cho vao 6ng Eppendorf 2ml. Kiém tra san phdm cdm tng trén gel dién di

polyacrylamid 10%
1.2.9. Tinh sach protein bang cét sac ki ai luc [8]

Phuong phép tinh sach bang cot 4i luc Talon dua vao lién két 4i luc giita ion Coban
(Co™) véi vong imidazol cta Histidin. Cdc Histidin & cang gin nhau trén chudi polypepetit
thi lién két giita chiing véi ion Coban cang manh. Khi dua dich chiét tho cua t&€ bao 1én cot
va rlra bang dém nhiéu 14n thi chi con protein tdi t6 hop c¢6 dudi gom 6 Histidin duoc giit
lai. Imidazol trong dém thu mau c6 néng do cao s& canh tranh vé6i c4c phan tit protein tdi t0
hop do d6 ddy cac phan tir protein tdi t6 hop ra khoi cac ion Coban. Kiém tra miic do tinh

sach cua enzyme bang dién di bién tinh trén gel polyacrylamit 10%.
1.2.10. Xac dinh hoat tinh enzyme

ONPG la chat khong mau nhung sin phdm thuy phan clia né 1a ONP = (o -
nitrophenyl) lai ¢c6 mau vang da cam va hap thu cuc dai & budc séng 420 nm. Do hap thu
ctia Inmol/ml ONP - & budc séng 420 nm 1a 0,0045 trong cuvét 1 cm. Cing mot lugng BB-
galactosidase xuc tdc phan ung thuy phan ONPG & cdc nong do khac nhau thi toc do tao
mau 1a khac nhau. Po t6¢c do tao mau ban dau cta cac phan Gng nay va ap dung phuong

trinh Lineweaver - Buck thi ¢6 thé xé4c dinh duoc hoat tinh ctia B-galactosidase.
1.3. KET QUA VA THAO LUAN

Gien lacZ cta vi khuén E. coli ATCC11105 da duoc tdch dong va dua vao vecto
biéu hién pET-22b(+), dé tao thanh vecto pET-22bLacZ. Quy trinh thiét k& vecto biéu hién
pET-22bLacZ dé biéu hién trong ching biéu hién E. coli BL21 nhu sau: doan gien lacZ sau
khi dugc nhan 1én bang ky thuat PCR tirt ADN hé gien cta E. coli ATCC11105 va ADN
plasmid pET-22b(+) cung dugc xir i bang hai enzyme han ché Xhol va Ncol, sau d6 hai san
pham ctia phan ting cét dugc ndi lai véi nhau bang ADN ligaza dé tao thanh vecto biéu hién
pET-22bLacZ.

Vecto biéu hién pET-22bLacZ dugc bién nap vao t& bao E. coli BL21 dé tao ching
vi khudn tdi t6 hop mang vecto pET-22bLacZ c6 khé nang téng hop cao B-galactosidase.

E. coli BL21 la chung da bi dot bi€n mat gien lon va ompT ma hoa cho proteinaza [16], vi



thé c4c protein ngoai lai sau khi duoc téng hop sé& khong bi phan huy bdi proteinaza ciia co
thé cha.

1.3.1. Thiét ké cap moi nhan doan gien lacZ

Dua vao trinh tu doan gien /acZ cla E.coli trong ngan hang gien quoc t€, ching toi
da thiét k& cap moi dung dé nhan gien lacZ ma hod cho B-galactosidase tir hé gien clia E.
coli BL21. Du dinh gien lacZ s& duoc dua vao vecto pET22b(+) bang diém cat Ncol va
Xhol nén trén hai doan moéi ching toi cling thiét k& thém cdc trinh tu tuong ung cta hai

enzyme han ché€ d6. Hai cdp mdi ¢6 trinh tu nhu sau:

- Méi dau 5 LacZ-Ncol: 5> GCCATGGTGACCATGATTCAGGATT- 3

- M6i dau 3’ LacZ-Xhol: 5> - CCGCTGGAGTTTTTGACACCAGACCAA- 3
1.3.2. Nhan doan gien lacZ bang phuong phap PCR

T hé gien vi khudn E.coli ATCC11105, bang hai cip moéi da dugc thiét k& & trén
ching t6i da tién hanh PCR nhan gien lacZ. San pham PCR c6 chiéu dai khoing 3kb va
duoc ki€m tra trén gel agarose 0,8% (Hinh 2).

1 2

Hinh 2: Sdn phdam PCR nhdn doan gien lacZ trén gel agarose 0,8%
Puong chay sé 1: thang ADN chuin
Puong chay s6 2: san pham PCR



1.3.3. Thiét ké vecto biéu hién pET-22blacZ
1.3.3.1. Pua gien lacZ vao vecto pET-22b(+)

Vecto pET-22b(+) va san pham PCR nhan gien lacZ dugc xir 1y bang hai enzyme
han ch€ Ncol va Xhol. San pham sau khi cat 12 mot bang sang, o ching to6 pET-22b(+) da
dugc m& vong hoan toan, tao di€u kién cho viéc gin gien lacZ mot cach dé dang bang

ADN ligaza (Hinh 3).

San pham lai dugc bién nap vao chung E. coli BL21 béang phuong phép xung dién.
Sau d6, cdc thé bién nap duoc cdy trai trén moi trudng thach dia c6 khang sinh Amp chon

loc va u & 37°C qua dém.

Hinh 3: Sdn phdm phdn ting cdt pET-22b(+) va sdn phdm PCR bdng Ncol va
Xhol trén gel agarose 0,8%
Puong chay sé 1: thang ADN chuan
Puong chay so 2: vecto pET-22b
Puong chay sé 3: san pham PCR
1.3.2

en o . x

Vecto pET-22bLacZ dugc bién nap vao vi khuéan E. coli BL21 bang phuong phép
xung dién. Dudi tdc dung ctia dong dién mot chiéu cuc manh trong khoang thoi gian ngan
4,7-5 giay, dién tich mang t€ bao bi thay doi va ADN c6 thé xam nhap vao t€ bao mot cach

dé dang. Céc t€ bao sau khi bién nap dugc trai trén moéi truong LB chita Amp, X-gal, IPTG
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va nuoi & 37°C qua dém. Két qua 1a trén moéi dia petri moc kha nhiéu khuan lac. Trén dia
xuat hién hai loai khudn lac, khudn lac mau xanh va khudn lac mau tring. Day 1a nhiing
khuén lac gém céc thé bién nap c6 chita vecto vi nhitng t€ bao khong mang vecto da bi 4p
luc chon loc ampicillin ddo thai. Chon ngéu nhién mot s6 khuén lac tdch plasmid dé kiém
tra. ADN plasmid duoc tach tlr cic khuédn lac don khdc nhau duoc kiém tra trén gel dién di
agarose 0,8%. Nhiing plasmid mang gien ngoai lai s€ c6 kich thudc 16n hon plasmid goc.
Két qué cho thdy, cic ADN plasmid tach tir cdc khuan lac s6 3, 4, 5, 6, 7 16n hon nhiéu so
v6i plasmid d6i chiing pET-22b(+). C4c khudn lac mang ADN plasmid nay dugc chon dé

nghién ctru nhitng budc ti€p theo.

1 2 3 45 6pc7 8 910111213

Hinh 4: ADN plasmit duoc tdach tir cdc thé bién nap khdc nhau trén gel agarose 0,8%
Puong chay D/C: pET-22b(+)
Puong chay 1-13: plasmit tir cac dong khuan lac tai t6 hop khac nhau

1.3.3.3. Kiém tra thé bién nap chita vecto biéu hién

Dé kiém tra xem ciac ADN plasmid tdch tr cdc khudn lac s6 4, 5, 6, 7 ¢6 ding la
pET-22blacZ hay khong, chiing t6i ti€n hanh cat cac plasmid nay lai biang hai enzyme han
ché& Ncol va Xhol. Day 1a hai enzyme da duoc dung dé cat va dua gien lacZ vao vecto pET-
22b(+) d€ tao vecto biéu hién pET-22bLacZ. Ping nhu du doan, cic plasmid nay da c6
thém mot doan gien kich thuéc gan 3 Kb bang kich thudc cia gien lacZ. Nhu vay c6 thé

no6i ching t61 da dua duoc gien lacZ vao vecto pET-22b(+).
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Hinh 5: ADN plasmid dong 56 4, 5, 6, 7 trén gel agarose 0,8%
Puong chay sé 1: thang ADN chuin
Puong chay so 2-5: ADN plasmid dong s6 4, 5, 6, 7 dugc cat bang
Ncol va Xhol
Puong chay 6: ADN plasmid goc
Puong chay 7-10: ADN plasmid tach tir cac khuén lac 4, 5, 6, 7

1.3.4. Biéu hién gien lacZ trong E. coli BL21
1.3.4.1. Pinh tinh khd ndng biéu hién ciia -galactosidase trén moi truong thach dia

Khi trong moi trudng nuodi cdy cdé mat chit cam ung IPTG, 1ap tic phan t IPTG
lién két i luc véi protein represso, lam thay déi cau triic khong gian cta protein ndy. Dé
dinh tinh su biéu hién S -galactosidase trong vi khuan E. coli BL21, ching toi chon hai
dong t€ bao cdy vach 1én moi truong thach LB chita Amp, IPTG, X-gal. Mot dong t€ bao E.
coli BL21 mang hé pET-22bLacZ va mot dong t€ bao doi ching E. coli BL21 mang pET-
22b(+). Pia sau khi cdy dugc 0 & 30°C qua dém. Két qua 1a dong t& bao E. coli BL21 mang
pET-22bLacZ ¢6 mau xanh trong khi d6 t€ bao mang pET-22b(+) lai ¢c6 mau trang (Hinh
6). S& di dong té€ bao E. coli BL21 mang pET-22bLacZ c¢6 mau xanh la do (-galactosidase
duoc téng hop ra da thuy phan X-gal tao mau xanh. Nhu vay B-galactosidase tdi t6 hop da
duoc bi€u hién trén moi trudng thach dia LB ¢6 chita Amp, IPTG, X-gal.

12
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1.3.4.2. Biéu hién gien lacZ trong moi truong long

Cay chuyén mot khudn lac miu xanh tir moi trudng thach dia sang moi trudng LB
16ng ¢6 chita Amp, nuoi lic qua dém dé 1am tré hoa t€ bao sau d6 chuyén t&€ bao sang moi
trudng cam ting c6 chita IPTG. Sau khi cdm ting, ching to6i tién hanh 14y miu theo gio dé
chay dién di kiém tra protein dugc tao ra sau khi cam tng. Két qua dién di (Hinh 7) cho
thdy cdc mau protein tit E. coli BL21 mang pET-22bLacZ sau 1", 2", 3", 4" va 5" cam ting da
xudt hién thém mat bang protein kha 16n kich thuée khoang trén 100 kDa. Bang protein d6
la bang B-galactosidase ma ta dang nghién cttu va nhu da dugc biét thi trong luong f-
galactosidase cua E. coli khoang 116 kDa. Mau thu tir dong t€ bao E. coli BL21 mang
plasmid pET-22b(+) va mau cua t€ bao khong dugc cam tng khong c6 bang protein nay.

Diéu nay chiing to viéc phién ma gien lacZ phu thudc chit ché vao su cam tng cua IPTG

trong moi truong.

«4Fgalactosidase
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1.3.5. Tinh sach B-galactosidase bang phuong phap sic ki ai luc

Nhu ta da biét, trén vecto pET-22b(+) da dugc thiét k€ san mot trinh ty ma hoa cho
sdu axit amin Histidin ndm lién nhau ngay phia trudc ving da n6i dé thuan 1¢i cho viéc tinh
sach protein tdi t6 hgp vé sau. Khi ta dua doan gien ngoai lai vao vang da néi thi trinh tu
trén sé€ dugc phién ma va dich ma cling véi gien ngoai lai, vi vay protein duoc téng hop sé

12 mot protein tai t6 hop c6 sau Histidin & phia dau C.

Phuong phép tinh sach bing cot Talon dua vao lién két 4i luc gitta ion Coban (Co*")
v6i vong imidazol ctia Histidin. Khi cac Histidin & gan nhau thi lién két gitta ching véi ion
Coban cang manh. Protein tdi t6 hop trong vecto pET-22b(+) c6 duo6i His-tag véi siu
Histidin lién tuc s& lién két rdt dac hiéu véi ion Coban. Cac phan doan protein tdi t6 hop
duogc thu lai & dang tinh sach. K&t qua san phim protein tinh sach dugc kiém trén gel
polyacrylamit 10% (Hinh R\

1 2 3 4 5
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Tir anh dién di ta thdy & duong chay s6 4 la B-galactosidase tinh sach chi c6 mot
bang protein c6 kich thudc 16n khoang 116 kDa diéu d6 chiing to cot Talon ¢6 &i luc dac

hiéu véi B-galactosidase tdi t6 hop c6 thém duoi gom sau Histidin.

Bang phuong phap Bradford, chiing toi tinh duoc néng do B-galactosidase trong
dich tinh sach Ia 0,0424mg/ml hay 9,12*10°M. Sau khi xdc dinh duoc noéng do f-

galactosidase tinh sach, ching t6i ti€p tuc nghién ctu tinh chat dong hoc clia enzyme nay.
1.3.6. Hoat tinh cia B-galactosidase tai t6 hop

B-Galactosidase thuy phéan cac lién két 3-D-galactozit nhu & lactoza va cac chat cé
goc B-D-galactoza tir dau khong khir, cdc chat tdng hop chita géc B-D-galactopyranoside;

ONPG, PNPG, X-gal la nhitng co chat sinh mau téng hop dic hiéu d6i v6i B-galactosidase.

Dua vao dudng chuin BSA ta c¢6 thé dinh lugng duoc B-galactosidase. Sau khi tinh sach
ching toi sit dung 20 pl, 40ul, 60ul dich chita B-galactosidase dé tién hanh thi nghiém
kiém tra hoat tinh enzyme. Mi néng do duoc ti€n hanh 3 1an. Po OD 595nm ta dugc lugng

enzyme tinh sach l1a 0.05 mg/ml.

Bdng 1: Hoat tinh va déng hoc ciia enzyme B-galactosidase tdi to6 hop

(U/mg) kcat /S I<m (mM)

157,6 86467 0,664
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Nhu trong bang don vi hoat tinh cua enzyme 157,6 U/mg. Véi gia tri K, = 0,664
mM cho thay 4i luc giita B-galactosidase va co chat téng hgp ONPG tuong d6i manh trong
diéu kién phan tng thira co chat. Gia tri k., = 86467 1a hiéu luc clia enzyme, s6 vong quay
ciia moOt phan tir enzyme véi cac phan t co chat. Ta thdy t6c do phan ting xay kha nhanh

trong mot gidy mot phan tlr enzyme c6 kha nang thuy phan 86467 phan tir co chat.

Tu két qua trén cho ta thiy:

1/Vmax = 0,3853 nén Vmax = 2,5953

-1/Km = - 5,2 nén Km = 0,192 mg khi d6 van t6c phan ting bang mot nlra van tdc cuc dai.
Vay sau 5 phiit v6i 5 ul dich enzyme thuy phan duoc 0.384 mg co chat ONPG.

B-Galactosidase tinh sach tir E. coli BL21 t4i t6 hop trong thi nghiém ctia ching toi

c6 gid tri Km nho hon so véi B-galactosidase tdi t6 hop tir vi khuan Rhizobium meliloti (Km
= 1mM) [15].

Hing so Kcat clia B-galactosidase 12 36264 c6 nghia 1a thoi gian can thiét dé
enzyme thuy phan mot phan tir ONPG trong diéu kién bao hoa co chat 1a 1/36264 giay hay
trong 1 gidy mot phan tlr B-galactosidase thuy phan dugc 36264 phan tir co chat. Ta thay
gid tri Kcat nay tuong d6i 16n vi vay enzyme nay c6 thé duoc stt dung trong cong nghiép

thuc pham.
1.4. Két luan
1. Nhan duoc gien ma hod B-galactosidase ctia vi khuan E. coli ATCC11105

2. Tao dugc ching tdi t6 hop E. coli BL21 ¢6 kha ning téng hop luong 16n enzyme [3-
galactosidase va enzyme ndy dugc tinh sach mot cdch dé dang bang cot sic ky
Talon. Enzyme t4i t6 hop duoc tao ra c6 4i luc cao vé6i co chat va c6 kha nang thuy

phan rét hiéu qua co chat.
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2. NGHIEN CUU PHAN LAP TUYEN CHON VA TAO CHUNG GIONG SINH

TONG HGP ENZYME COLLAGENASE VA UNG DUNG TRONG THUC PHAM”

2.1. TONG QUAN TAI LIEU

2.1.1. Dai cuong vé collagenase

Collagenase 1a mdt enzyme xtc tac qua trinh thuy phan collagen tu nhién.

Native collagen + H,0O — peptides va/ hodc nhitng doan dai hon

Mot s6 enzyme c6 ngudn goc tir vi khuan khong tuan theo dinh nghia chung. Ching

c6 kha nang thiy phan collagen & dang bién tinh hodc gelatin, tuy nhién ching can thiét

céc trinh tu amino acid cho su phan cit. Mot trinh tu ngén cén thiét t6i thiéu 12 R-Pro-X-

Gly-Pro, trong d6 Pro co thé duogc thay thé bing Hyp va amino acid dau tién ctia nhém phai

duoc ¢6 dinh vitng chic trong phan tir. Su phan cét dugc xdy ra & gitta X va Gly[4].

Bdng 2: Mot s6 collagenase tir cdc nguon khdac nhau da duoc nghién citu

Enzyme Nguon goc Co chat va phan tich Pac tinh
Collagenase | B. subtilis Collagen khong  tan, | MW: 125,000
(2] gelatin
Chat dc ché€ EDTA, tripsin,
iodoacetamide, acid
idoacetic, 2-B-
mecaptoethanol va DFP.
Collagenase | Vibrio Collagen  t¢  nhién, | MW: 81,875
alginolyticus | peptide téng hop. Cén c6
[12] —
mat cua Zn
Collagenase | Clostridium Collagen tu nhién, 4-| MW: 116,000
histolyticum phenylazobenzyloxycarb
[13]

onyl-Pro-Leu-Gly-Pro-D-
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Arg. Can c6 mat cua Zn,
Ca

Collagenase | Clostridium Azocoll, Collagen tu | MW: 120, 000
perfingiens nhién, co chat téng hgp
8] va collgien type 1. Can c6
mat ctia Zn
Collagenase | Vi khuén bién | Collagen  tu  nhién, | MW: 105,000 (tix céc ti€u
Vibrio B-30 peptide téng hop. Can c6 | phan c6 trong lugng 13, 24,
(3] mat cua ion kim loai 000 va 28, 000 Da.)
Collagenase | Cytophaga sp. | Collagen tu nhién MW: 120, 000
L43-1
[11]
Collagenase | C. histolycum | Collagen, gelatin, peptide | MW: 105,000
A tong hop; Z-Gly-Pro-Gly-
Gly-Pro-Ala.OH Phu thuoc Ca, cdn Zn. San
(4] phdm phan cit co chat tao ra
cac peptide dau NH,- Gly
Collagenase | C. histolycum | Collagen, gelatin, peptide | MW, 57,400
B tong hop: Z-Gly-Pro-Gly-
Gly-Pro-Ala.OH Phu thuoc Ca, cdn Zn. San
(4] phdm phan cit co chat tao ra
cac peptide dau NH,- Gly
Pseudocollag | C. histolycum | Gelatin; khong thuy phan
enase collagen; c6 thé thuy
phan peptide téng hop: Z-
4] Gly-Pro-Gly-Gly-Pro-
Ala.OH
Collagenase | M. tubrculosis | Collagen ch€ bién tur da | MW: 77, 000

[4]

c6 dang nhiy, peptide
tong hop: Z-Gly-Pro-Gly-
Gly-Pro-Ala.OH, can Ca.
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Collagenase

[4]

P. aeruginosa

Khong thuy phan

collagen, nhung ching
thuy phan peptide tong
hop: Z-Gly-Pro-Gly-Gly-
Pro-Ala.OH, khong can

Ca.

Collagenase | Bacteroides Collagen ché bién tr da | Dang hat, bi tGc ch& bai

malaninogieni | c6 dang nhay EDTA va H,0,, dugc hoat

4] cus hoa bang Cysteine

Collagenase | Streptomyces | Collagen (ch€ bién tit da | MW: 35,000

madurae dudi dang nhay),
[4] Azocoll, Z-Gly-Pro-Gly- Chat tc ché EDTA,
Gly-Pro-Ala.OH, Khong ¢6 mit cia nhém —
SH, Lién két thuan ngich véi
Ca.
Collagenase | Trichophiton | Collagen (ch€ bién tit da | MW: 20,000
schoenleinii duéi dang nhay),

[4] Azocoll, pH t6i uu 6,5; chat Gc ché
EDTA, Cysteine; khong
thuan nghich véi Ca, Ma;
Khong ¢6 nhém —SH

Collagenase | Aspergillus Hemoglobin, peptide | MW: 20,000

oryzae tong  hop,  N-acetyl
(4] Tyrosine cthyiester. Hoat dong khong can Ion
gelatin, collagen nguyén kim loai. PH t6i uu 1a 9-10.
thuy (ché bién tir da dudi
dang nhay)
Collagenase | Tadpole, Rana | collagen (ch€ bién tir da | pH t6i uu, 8-9

[4]

catesbiana

du6i dang nhay), gelatin,
peptide téng hop

Can ¢6 mat Ion Ca;

Bi tc ché boi EDTA, cystein,
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serum

Collagenase | Tir mo nguyén | Dugc phan tich bang su
bao soi cua | thuy phan peptide; PZ-
(4] chuot va cua | Pro-Leu-Gly-Pro-D-
cic té€ bao | Arg.OH tao mau vang
Hela
Collagenase | Bach cdu hat & | Collagen nguyén thuy | pH=7,6
nguoi, mo | (ch€ bién tr da dudi dang
[4] nguyén thuy nhiy), C- peptide gidi Chat tic ché EDTA, cysreine
phong tur gel
Collagenase | Mo biéu bi & | Collagen nguyén thuy | pH = 7-8
nguoi (ché& bién tr da dudi dang
[4] nhiy): C- peptide gii Chat uc ché&; EDTA,
phéng tir gel: phan tich su cysteine, huyét thanh nguoi
tic ché cua gel
Collagenase | T cdc mo | Collagen nguyén thuy | pH = 7-9, can Ca®
xuong cta | (ch€ bién tir da dudi dang
[4] ngudi, de, | nhdy): C- peptide gidi Chat tic ché EDTA, cystein
chuot phong tur gel
Collagenase | Tt mo6 viém | Collagen nguyén thuy | pH= 7,6;
mang hoat | (ché bién tir da dudi dang
(4] dich dang | nhay). “C- peptide gii Chat tc ché EDTA va huyét
khép cta | phong tur gel thanh ngudi
nguoi
Collagenase | Tir da con cua | Collagen nguyén thuy

[4]

chuot, mo bi
bi bénh cua
nguoi, vét
thuong dang
1én da non, tu

mo xuong cua

(ché bién tur da dué6i dang

nhay); su tc ché gel.
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chuot  dang
16n, chd viem

lgi & nguoi, ..

Collagenase | Tu tuyén gan | Collagen (ch€ bién tir da

tuy cua Uca | dudi dang nhay)
[4]

pugilator

2.1.2. Nhiing ting dung cua collagenase

Collagenase 1a mot enzyme dic biét, xic tdc qud trinh thuy phan, phan cat collagen tu
nhién va collagen da bi bién tinh. Collagenase dugc st dung v6i nhiéu muc dich khac nhau,
trong cdc nghién ctu co ban ciing nhu trong nghién citu ing dung thuc t€ vé hod sinh, y té&,
cong nghiép duoc, cong nghiép thuc pham thudc da. [2].. Collagenase ¢6 mat trong dong

vat, nguoi va trong kha nhiéu loai vi khuan[9].
- Phan tach mo té€ bao

Collagenase ¢ tAm quan trong dac biét khi phan tdch cdc mo qud nhiéu soi, (thG)
hoac qua nhay cam cho phép str dung trypsin, chiat ma khong anh hudng 1én cac vat liéu sgi
va phd huy céc vat liéu khong bén. Su phan tach thudng duoc thuc hién hodc bang céch
ngam toan b co quan hoic bang cdch i mot miu nho clia mo cling v6i enzyme hoa tan.
Collagenase da dugc tng dung thanh cong cho viéc phan lap rong rai va da dang cla céac

loai t&€ bao.
- Phan tach cac té bao dao Langerhan cua tuyén tuy

Collagenase ung dung quan trong trong su phan 1ap céac t€ bao dao Langerhan cua
tuyén tuy khi trong dao c¢6 nhiéu té€ bao khac nhau dic biét. Trong qua trinh nay c¢é mot s6
nhan t6 gidi han su thanh cong ctia phuong phép bao gém nhiing su khdc nhau ding ké
trong viéc chuén bi cho collagenase hoat dong, cdc nhan t6 gay doc cho t€ bao B-cell, va
tdc dung cua collagenase 1én tinh di truyén mién dich va cdc dac tinh dong hoc cua cac t€

bao dao.

- Phan lap cac té€ bao co tim
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Collagenase ciing dugc st dung trong viéc phan 1ap céac té€ bao co tim. Su phan tach cac
mo duoc ti€n hanh bang cdch ngdm nguyén ven co quan trong dung dich enzyme, trong d6
collagenase duoc chon lua hoic mot minh hodc dugc két hop véi mot enzyme khic ching
han hyaluronidase hodc tripsin. Collagenase c6 thé dugc st dung khi phan tdch mot cach

hoan todn bing cach ngdm mot mau mo nho vao dich enzyme.
- Phan lap cac té bao gan

Cic t&€ bao gan duoc phan lap slr dung trong céc nghién citu cdc t&€ bao thiic ddy su phat
trién ctia khéi u, trong nghién ciu céc co ché diéu khién t€ bao, trong duoc phdm va cdc hé

thong phan tich chat gay ung thu.

Thém vao do, phan lap cac t€ bao gan cho cdy ghép dang dugc sit dung nhu 1a mot mo
hinh diéu tri cho c4c bénh nhan bi hong chifc ning gan hoic bi sai léch co ché trao déi phu

thudc vao gan.
- Phan lap cac té€ bao cua khéi u

Toan bo cdc dang t&€ bao khéi u can phai duoc phan lap dé nghién citu tir cdic mo ung

thu nhim muc dich tao vaccin dé phong trong ung thu.
- Chan doan céc té bao ung thu phéi

Su tang collagenase hoat dong trong dai thuc bao phan lap tir cudng phdéi 12 mot dau

chuén dé chén dodn céc t€ bao ung thu phai[10].
- Phan lap t€ bao tir cic moé khac

Collagenase dugc tng dung thanh cong trong trong viéc phan 1ap céac t&€ bao tir mo
xuong, mo sun, tuyén gidp trang, mo budng tring, mo6 da con, mo biéu bi, mang trong cla

t€ bao, cac t&€ bao than kinh va céc t€ bao khac.
2.2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.2.1.Vat liéu

* Cac chung vi sinh vat va plasmid
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- Chiing vi khuén E. coli DH5a [end Al rec Al hsd R17 sup E44 gyp A96 thi-1 relAl lac
U169 (480 lacZM15)] dugc st dung 1am thé nhan trong thi nghiém bién nap, nhan va giit

ngan hang gen cua B. subtilis FS-2 trong plasmid.

- Chung vi khuan Bacillus subtilis FS-2 mang gien ma ho4 collagenase do Vién Cong nghé

Sinh hoc — Pai hoc Bach khoa cung cap

- Plasmid pUC 18 (2686bp) dung dé tach dong cdc doan gen clia genom B. subtilis FS-2.
2.2.2. Phuong phap

2.2.2.1. Tach chiét ADN hé gien cua Bacillus subtilis FS-2

- Nudi cly lac mot khuan lac chliing B. subtilis FS-2 trong 10 ml mot trudong YPD & 30°C,
200 vong/phiit dé qua dém.

- Ly tam dich nuoi cdy 5000 vong/phiit trong 5 phiit. Bo dich néi thu 14y t€ bao.

- B6 sung 1 ml dung dich SE, lac déu cho tan t&€ bao.

- Ly tam thu t€ bao 5000 vong/phit, 5 phuit.

- Hoa lai t€ bao trong 0,4 ml TE

- B3 sung 0, 1ml lysozyme (2mg/ml) vao dich t&€ bao chon déu u & 37°C, 1 gio.

- B6 sung 10 pl proteinaza K, G 80°C, 1 gio.

- B6 sung 600ul phenol/chloroform, lac déu bing may vortex dé loai protein.

- Ly tdm hén dich 13000 vong/phit trong 5 phit. Dung pippet hiit 14y pha trén.

- B6 sung 600 pl chloroform/isoamylalcolhol (24:1 v/v), lic déu bing mdy Vortex.
- Ly tam hén dich 14000 vong/phiit, trong 10phiit. Hit 1ay pha trén.

- B6 sung 50 pl Na-axetat 3M va 1ml con tuyét d6i dé lanh tron déu va 0 hén dich & — 20°C

trong 1 gio.

- Ly tam 14000 vong/phiit trong 10 phiit, bd phan dich néi thu ADN két tia & ddy ong ly

tam.
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- Rira lai ADN bang 0,5 ml c¢on 70%. Ly tam 14000 vong/phit trong 10 phiit, bo phan dich

ndi vd ADN duoc lam kho sach con bing mdy Speed Vac.
- Hoa tan ADN trong 50ul nuéc vo trung.
2.2.2.2. Xu Iy ADN bdng enzyme giéi han

Phan tng cat dugc tién hanh véi tong thé tich phan tng 10ul véi thanh phan nhu

sau:
- dém 10 1an thich hop 1l
- ADN (~ 1pg) 2ul
- Enzyme gi6i han 1l
- Nudc khtrion vo trung. 6 pl

Hén hop phén ting duoc tron déu, & nhiét do va thoi gian thich hop cua enzyme,
thuong & 37°C trong 120 phiit. Sdn phim phéan Gng cat dugc kiém tra trén gel dién di

agaroza 0,8%.
2.2.2.3. Phdn wng ndi ghép gien

Céc doan ADN can n6i ghép va ADN vecto dugc tron 1an véi nhau theo ty 1é 3:1 (vé

s6 mol). T4 ADN ligaza dugc cho vao phan tng v6i nong do 1 don vi / 2pug ADN.

* Thanh phan phan tng nhu sau:

- bém 10 lan cho T4 ADN ligaza 2 ul
- T4 ADN ligaza 4U/ul 1 ul
- Dung dich BSA 2mg/ml 2wl
- H,O khtr ion + ADN tham gia phan ting 15 ul

+ Hén hop phan ting duoc 0 qua dém & 16°C.
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2.3. KET QUA VA THAO LUAN
2.3.1. Tach chiét ADN hé gien cua chung B. subtilis

Té& bao vi khuin dugc nuoi cidy huyén phit qua dém & giai doan én dinh. Sau dé ly
tam thu t€ bao, rira t€ bao bang dém TE. Mang t€ bao B. subtilis duoc pha v3 bang
lysozyme. Sau mot thoi gian 0 & 37°C 16p mang ngoai t€ bao nhanh chéng bi phd huy. ADN
hé gien va cac chat ndi bao duoc giai phong ra khoi t€ bao. EDTA va proteinaza K lam bat
hoat, pha huy nhiing protein khong c6 1oi cho qua trinh tach chi€t ADN. Phenol/chloroform
¢6 tac dung lam sach nhitng manh v& va céc protein da bi bién tinh c6 trong mau. ADN hé
gien khong bi bién tinh va duoc tha bang con tuyét doi. Két qua tach chiét va lam sach

ADN hé gien duogc kiém tra trén gel dién di agaroza 0,8%.

2.3.2. Thiét 1ap ngan hang gien cua B. subtilis FS -2

2.3.2.1. Thiét ké vecto pUC 18 mang cdc doan gien cua Bacillus subtilis FS-2
2.3.2.1.1. Xu Iy vecto pUC 18 bang BamHI

Hén hop phén ting ADN plasmid va enzyme sau khi tron dugc 0 & 37°C trong hai
gid dé phan ting xdy ra hoan toan. Sau phan tng san pham ADN plasmid dugc cho qua cot
dé tinh sach ADN nhém loai bd nhitng mau vun, hoa chat thira (Hinh ...).

2.3.2.1.2. Xit Iy ADN genom bang enzyme Sau3Al

AND h¢ gien cua B. subtilis dugc cit bang enzyme Sau3Al sao cho cdc doan gien
dugc cit ra c6 chiéu dai 3-8 Kb la nhiéu nhat. Sau d6, nhitng doan gien c6 chiéu dai 3-8 Kb
nay duoc tinh sach lai qua cot sic ky 4i luc va dugc kiém tra bang dién di trén gel agarose
0.8% (Hinh 9).
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2.3.2.1.3. Pua cac doan gen cua B. subtilis FS-2 vao pUC18

Cdc doan gien cua B. subtilis FS-2 c6 kich thudc 3-8 Kb duge noi véi pUCI8 bang
AND ligaza. Phan ting n6i ghép céc duoc tién hanh & nhiét do 16 °C. Sau d6 san phdm néi
ghép gien dugc bién nap vao E. coli DH5a dé kiém tra dong thoi dé giit lai cac dong gien
dung cho viéc sang loc chon ra dong mang gien ma hoa collagenase. D€ c¢6 duoc hiéu suat
bién nap cao, chiing t6i da sir dung phuong phédp xung dién dé bién nap. San phdm bién nap

duoc cay trai trén moi truong truong LB c6 chita Amp , IPTG va Xgal.
2.3.2.2. Kiém tra chdt luong ngdn hang gen

Pé kiém tra chat luong ngan hang gien, chiing toi da tdch plasmid tir cic dong bién
nap khéc nhau dé€ kiém tra ty 1¢ cac dong mang doan gien cta B. subtillis dugc chén vao

va kich thuéc cua doan chen.

Chon nhiu nhién mot s6 khuén lac tring va khuén lac xanh nu6i trong moi trudng
16ng LB + Amp qua dém & nhiét do 37°C qua dém. Thu t&€ bao tir moi trudng nuodi cay, ria
t€ bao bang dung dich dém glucoza, EDTA dé tao ndi cc cation Mg™ va Ca™ cén cho su
6n dinh mang t€ bao. D€ pha t& bao chiing t6i dung dung dich II NaOH va SDS. Duéi tdc
dung cta SDS cac thanh phan photpholipit va protein cua mang t€ bao bi hoa tan. Mang t&
bao bi v& ra, NaOH l1am bién tinh cA ADN plasmid va ADN nhiém sic thé thanh s¢i don.
Céc vong sgi don plasmid van dinh v6i nhau. Lic nay, trong t€ bao chi con hai loai ADN
nhiém séic thé vd ADN plasmid. Sau d6, Kali axetat va axit acetic duoc bé sung vao dung
dich. Ldc nay trong dung dich xuét hién tia khong tan ctia SDS/lipit/ protein va pH tr& vé
trung tinh. Tai pH trung tinh cdc ADN phuc héi tr& lai. Vi ADN nhiém sic thé rat dai nén
né chi héi tinh mot phan nén s& bi mac vao tua SDS/ lipit/ protein khi ly tam. Con ADN

plasmid dugc phuc héi hoan toan thanh mach kép va hoa trd lai vao dich ndi khong bi dinh
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theo thia. Buéc ti€p theo ly tam thu pha dich néi & trén trong d6 ¢6 ADN plasmid va mot it
ARN. Tir day ta c6 thé thu nhan ADN plasmid bing céch tha cén 70% etanol tuyét d6i
trong lanh. Phin tha dugc lam kho hoa vao 50 ul TE dém c6 bé sung ARNaza u & 37°C
trong 1 gid nhim loai sach ARN con s6t lai. Kiém tra san phdm tach trén gel dién di
agarose 0,8%. Két qua ching toi thu dugc cdc ADN plasmid tach tir cdc khudn lac mau
tring c6 khoi luong 16n hon cac ADN plasmid tach tir cac khudn lac mau xanh va doi
chiing. Diéu d6 ching to ring tit ca cdac dong khuén lac mau tring da c6 cdc doan gien
chén vao va chdng toi ¢6 thé két luan rang chat luong ctia ngan hang gen dugc tao ra 12 tot.
Tuy nhién dé chéc chin hon nita ching toi xir 1y cdc plasmid tach tir céc thé bién nap béing

céc ezyme han ché€ dé kiém tra kich thudc ctia doan gien dugc chén vao vecto.

Cac plasmid dugc cét kiém tra bing hai enzyme han ché EcoRI va HindlIll. San

pham sau phan tng cat dugc dién di kiém tra trén gel agaroza 0,8%.

1 2 3 4 5 6 7 8 9 10 11 12

Hinh 10: Sdn phdam cdt ADN plasmid tdch tir ngdan hang gien B. subtillis bang hai
enzyme han ché Hind III va EcoR I trén gel agarose 0.8%
b/C1,6: pUC 18
P/C 2-5, 8-12: ADN plasmid tach tir khuan lac tring
P/C 7: Thang ADN chu4n

Két qua dién di trén hinh 10 cho ta thdy sau khi cic ADN plasmid tach tir cic khudn
lac mau trang thay ving ra cdc doan ADN ngéu nhién khdc nhau. Tir két qua kiém tra nay
cho phép két luan ring ching to6i da tao dugc ngan hang gien cta B. subtilis FS-2 trong E.

coli DHSa.
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2.3.3. Sang loc gien ma hoa collagenase tir ngan hang gien

2.3.3.1. Sang loc dong té bao E. coli tdi t6 hop cé khd ndng thuy phdn collagen

Dé chon so bo dugc ding thé bién nap chia vecto pUC18 mang gien téi t6 hop ¢
kha nang thuy phan collagen, chiing t6i tién hanh cay vach riéng ting khuan lac 1én moi
trudong thach dia c6 bd sung 0,3% collagen khong tan. C4c khuén lac cdy vach lén dia (300
khuan lac/ dia) dugc 0 & 30°C qua dém. Pua cdc dia 0 qua dém dat trong ti lanh 2 ngay sau
d6 dua ra quan sit. Nhitng dong c¢6 kha niang thuy phan collagen thi xung quanh khuén lac
s€ xudt hién vong thuy phan trong va kha r6. Ching t6i chon dong c6 hoat tinh thuy phan

collagen dé nghién cttu tiép.

Hinh 11: Cdc thé bién nap trén méi truong thach dia chita collagen 0,3%

Sau khi sang loc gin mudi ngan dong t& bao tai té hop, ching t6i di chon ra duoc

dong c6 kha nang thiy phan collagen (Hinh 12).

boi
ching

Dong té bao
c6 hoat tinh
thuy phan

Hinh 12: Dong té bao E. coli tdi t6 hop c6 khd ndng thily phdn
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Tir dia cay chuyén ta thay dong d6i ching: E. coli DH5a. + pUC 18 khong c6 vong
thuy phan. Dong E. coli DH5a + pUC 18 + doan gien ngoai lai cta B. subtilis FS-2 xuat

hién vong thuy phan kh4 r6. Ching t6i chon dong t€ bao nay dé nghién citu ti€p.

2.3.3.2. Kiém tra doan gen duoc cheén trong plasmid ciia thé bién nap c6é hoat tinh thuy

phdn collagen

Chuing to6i tién hanh tach plasmid ctia dong t€ bao c6 kha nang thuy phan collagen.
Plasmid sau d6 dugc kiém tra trén gel agarose 0.8%. Nhu dugc chi ra trén hinh 13, plasmid
duoc tach tir dong cé kha nang thuy phan collagen ¢6 kich thudc cao hon rat nhiéu so véi
pUCI8. Nhu vay plasmid trong dong c¢6 kha nang thuy phan collagen chic chian chita mot
doan gen ma hoa cho enzyme phan cit collagen. Chiing to6i dit tén cho plasmid nay la

pUCCol.

Hinh 13: Plasmid tach tix dong bién nap cé khd ndng thuy phdn collagen trén
gel agarose 0.8%
Puong chay 1: ADN plasmid tach tir dong bién nap c6 hoat tinh
thuy phan
Duong chay 2: pUC18
Dé knang amnn gen auoc cnen trong pULLOI mang gien ma noa cno cotlagenaza, ching toi

da tach lai plasmid nay va bién nap lai vao trong t&€ bao E. coli DH5a.. Thé bién nap dugc
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trai trén dia chia collagen. Két qua (Hinh 14) cho thdy 100% cac dong t&€ bao bién nap lai

c6 kha nang thuy phan collagen.

Hinh 14: 100% dong bién nap lan 2 déu coé hoat tinh thuy phdn collagen

2.3.3.3. So sdnh hoat tinh colagenase giita don tdi t6 hop véi chiing géc B. subtillis FS-2

E. coli t4i t6 hop mang pUCCol va B. subtilis FS-2 dugc cay ria trén moi trudng LB
c6 chia collagen. Ca hai dong t€ bao déu c6 kha nang thuy collagen tuong dwong nhau
(Hinh 15).

Dong téi to
hop E. coli
DH5a

Dong t€ bao
B. subtilis
FS-2

Hinh 15: Hoat tinh collagenase ciia dong E. coli tdi to hop va ciia chiing géc

2.3.'!. INZLICI LUuUu uvdall gl vilua g1l 111a 11va Lullagcliadt uvug puvuvul

DPoan gen cuia B. subtillis FS-2 duoc chén vao trong pUCCol 1a khd 16n nén khong thé doc
trinh tu truc ti€p doan gen tir pUCCol dugc. Vi vay, dé tim hiéu sau vé doan gen d6 va dinh

ra dugc viing gen ma hod cho collagenase, trudc hét ching toi phai lap so d6 cia mot s6
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enzyme han ch€ trén doan gen. PUCCol dugc cit biang nhiéu enzyme han ché khdc nhau
Kpn 1, Hind 111; Hinc 11, Kpn I; Sma 1, Hinc II; EcoR 1, Hind 111; Sma 1, Hind 11I; Nco 1,
Hind 1II; Sma 1, Nco 1, Nde 1, Sma I; Eco R 1, Pst (Hinh 16) va tir két qua nay ching toi da

lap duoc so bo mot s6 enzyme han ché trén doan gen (Hinh 18).

Hinh 16. Két qud xu Iy ADN plasmid bang cdc enzyme
Puong chay 1 : ADN plasmid xu Iy bang Kpn I, Hind I11
Puong chay 2 : ADN plasmid xur Iy bang Kpn 1, Hinc 11
Puong chay 3 : ADN plasmid xu Iy bang Sma I, Hinc 11
Puong chay 4 : ADN plasmid xtr ly bang EcoR 1, Hind 111
Puong chay 5 : ADN plasmid xit Iy bang Sma I, Hind II1
Puong chay 6 : Thang ADN chudn
Puong chay 7 : ADN plasmid xu ly bang Nco I, HinlIID/C
Puong chay 8 : ADN plasmid xir Iy bang Sma I, Nco 1
Puong chay 9 : ADN plasmid xir Iy bang Nde I, Sma 1
Puong chay 10: ADN plasmid xit 1y bang Eco R 1, Pst 1
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Hinh 17: so do enzyme han ché

puC18 puC 18
Smal Xbal
Kpnl Hinc 1l
Sac | Pstl
EcoR| Hind Il
EcoR1 EcoR| EcoRI
1,3 1,8 2 Smal
Nco | 2603
0,5
0 0,8 1,6 2,4 3,4 kb
1,4 26 ’
Sall 2,2 ’
Hind lll Xmal
0,6 1382
Hinc 1l i 2,8 3,3
Hinc 1l Ndel Ndel

_———

0 0,4 0,8 1,2 1,6 2 2,4 0,8 3,3kk

Tir so d6 enzyme han ché, ching to6i da tdch dong cidc doan nhd clia doan gien nay va tién
hanh doc trinh tu gen.
2.4. KET LUAN

1. Pa thiét lap dugc ngan hang gienom cua chung B. subtilis trong E. coli DH5a

2. Pa sang loc tir ngan hang gienom dugc dong mang gien ma hod cho emzyme thuy phan

collagen cua B. subtilis FS - 2.

3. Da doc trinh tu cia doan gien trong pUCCol
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