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CAY TRONG BIEN POI GEN TRONG BOI CANH
NONG NGHIEP HIEN PAI - LOI ICH VA RUI RO
Luu Thi Thay Hai', Huynh Nga', Nguyén Phuong Thuy', Lé Truc Linh!

TOM TAT

Céay trong bién d6i gen mang tinh trang mong mu6n nhu: khang thudc diét cd, khang con triing, khdng bénh,
thay d6i chat lugng, chong chiu véi diéu kién bat lgi ctia moi trudng nhu chiu han, chiu mén da va dang dugc nhiéu
qudc gia chdp nhan va tréng rong rai trén thé giéi. Trong ciy bién ddi gen dugc xem 1a mot gidi phép hiiu hiéu trong
canh tac nong nghiép hién dai d€ thich ting vé6i tdc dong tiéu cuc cua bién d6i khi hau va gitp gidm ty 1é st dung
thudc bao vé thuc vat, qua d6 gép phan duy tri, nang cao ning suit va lam gidm 6 nhiém modi trudng. Pong thai, cay
trong bién d6i gen cling tao ra nhiing san phdm chita ham lugng chit dinh dudng cao hon hodc da dang vé mau sic
st dung trong trang tri. Vi vay, cay trong bién ddi gen da va dang mang lai nhiing lgi ich nhat dinh vé kinh t€ va méi
truong, cung cdp nguodn nguyén liéu cho cac nganh khac, nhung né ciing c6 nhiing rai ro tiém dn cho con ngudi va
moi trudng song.

T khoéa: Cay trong chinh stia gen, GMC, loi ich, rui ro

1. DAT VAN BE

Trong canh tac nong nghiép ngay nay, cdy trong
luon bi de doa bdi tac dong ctia bién ddi khi hau
nhu xdm nhap madn, kho han; céc loai bénh dich, tin
cdng ctia cOn trung, xam l4n ctia co dai ciing nhu
hiéu qua sti dung phén bén thap lam giam nang suit
cay trong. Vi du nhu sau duc bong da lam nang suat
clia cdy bong tai An D¢ thidp hon ning sudt trung
binh trén thé gidi va sau duc bong lam giam 50 - 60%
ndng sudt bong (ISAAA, 2020). Hién nay, thudc bao
vé thuc véat dugc st dung rong rai trong ndong nghiép
trén toan cau, trong do cac nudc st dung nhiéu nhat
la Trung Qudc, My, va Argentina. Nam 2020, lugng
thudc bao vé thuc vat udc tinh st dung cho muc dich
nong nghiép va phi nong nghi¢p trén toan cau la
3,5 triéu tan (Sharma et al., 2019). Theo s6 liéu cua
FAO (2017), Trung Quéc, My, Argentina, Brazil,
Canada va Viét Nam st dung tuong ting la 13,07;
2,54;4,88; 5,95; 2,37; va 1,66 kg/ha thudc bao vé thuc
vat. D€ han ché st dung thudc bao vé thuc vat, gidm
chi phi diét c6 ma van duy tri nang suit cay trong
can két hgp nhiéu bién phap, trong d6 st dung cac
giong méi mang gen khang sdu bénh trong canh tac
da va dang mang lai hiéu qua cao. Thong qua viéc
sti dung cong nghé¢ sinh hoc hién dai, cac giong cay
trong méi dugc tao ra mang nhiing vét liéu di truyén
quy dinh nhiing tinh trang mong muén bing cong
nghé ADN tai t6 hgp dugc goi la cay trong bién doi
gen (Genetically Modified Crops-GMC) (ISAAA,
2020). Vivay, tao ra giong cay trong mdéi phu hgp véi
xu hudéng phat trién ctia quéc gia ciing nhu thé giGi
va ddp ting v6i nhiing thay d6i do bién d6i khi hau la

mot trong nhiing nhiém vu trong tdm ctia cong nghé
sinh hoc hién dai. Do d6, cac ting dung thuc té ctia
cong nghé sinh hoc hién dai trong chon tao giéng
cdy trong va tinh hinh trong ciy bién d6i gen dugc
tong hop trong bai viét nay, dong thoi nhiing loi ich
va rui ro cua ching doi véi con ngudi, moi trudng va
xa hoi cling sé dugc thao luén.

IL. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ciu

Tai liéu khoa hoc vé cong nghé sinh hoc, cay
trong bién d6i gen, va moi trudng (sach, bai bao
khoa hoc vé cong nghé sinh hoc, cay trong bién do6i
gen anh hudéng dén moi trudng, cac websites).

2.2. Phuong phap nghién ciiu

Céc tit khod da st dung dé€ tim kiém: Genetic
Modification hay Transgenic, Genetically Modified
Crops (GMC) hay GM crops, cdy chuyén gen,
biotechnology  crops, Commercialization of
Transgenic Crops, Agricultural Biotechnology,
Resistance to Abiotic Stresses, Resistance to Biotic
Stresses/Herbicide Resistant Crops, Genetically
Modified Foods hay GM foods, Genetic engineering,
benefits from GM crops, GM crops risks. Cac thuat
ngii tim kiém c6 thé diéu chinh mot it dé phu hgp
v6i cong cu tim kiém & cac co s& dii liéu khac nhau
nhu md rong ct phap dé€ tim kiém.

Lua chon nghién ctiu: Céc tiéu chi lya chon
nghién ctiu trong co s6 di liéu nay la: (1) sach,
bai bao khoa hoc ding trén cidc website: Pubmed,
Springer, ACS Publication, Wiley, ScienceDirect,

'Khoa Nong nghiép Thuy san, Truong Dai hoc Tra Vinh
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trang web ISAAA, thong tin ti hoi thao, bao cao
trong va ngoai nudc, Thong tu ctia BO Nong nghiép
va Phat trién Nong thon; (2) nghién ctiu cac bai bao
bang ngdn ngi tiéng Viét va tiéng Anh. Dau tién,
cac bai bdo, sach dugc chon theo tiéu dé phu hgp
v6i muc tiéu. Ké tiép, loc cac bai bao theo khia canh
tong quan vé tinh hinh trong ciy bién doi gen trén
thé gidi va & Viét Nam; nhiing ky thuat chinh stia
gen cdy trong; xu hudng tao ra giéng mai véi cac
dac tinh mong mudn bing cach bién d6i gen; khia
canh lgi ich va rti ro khi trong va st dung cay bién
d6i gen. Cac sach, bai bao, chi dan ngoai nhiing khia
canh nay khong dugc phan tich.
2.3. Thoi gian va dia diém nghién ctu

Thuc hién tu thang 01 dén thang 5/2020 tai
Viét Nam.

I1I. KET QUA VA THAO LUAN

3.1. Tinh hinh trong cay trong bién ddi gen trén
thé giéi va Viét Nam
3.1.1. Khdi qudt tinh hinh trong cdy bién doi gen
trén thé gidi

Céay trong bién ddi gen dugc trong va st dung
gan nhu phd bién 6 nhiéu qudc gia trén thé gigi. Cay
ca chua chuyén gen chin cham dugc dua vao trong
nam 1994 nhung dén ndm 1996 mdi phat trién dién

Cac nudc
khac: 17,2
An Po: (9%)
11.6 (6,1%)
Canada:

12.7 (6.6%)

USA: 75
- (39.1%)

Argentina _|
23,9
(12.5%)
Brazil 51,3
(26.8%)

tich cay trong chuyén gen dang ké (1,66 triéu hecta).
T do co su gia tang manh mé vé dién tich trén toan
cau (Brookes and Barfoot, 2018b). Dau tuong, ngo,
bdng va cai dau la bon loai ciy trong bién ddi gen
dugc trong pho bién trén thé gisi. Cac gen dugc lya
chon dua vao cédc loai ciy trong nay chu yéu la gen
khang thudc diét cd (HT), khang con trung (IR) va
c6 su két hop hai tinh khang (IR/HT). Bén canh bon
loai céy trong trén, nhiing loai ciy trong bién ddi gen
da thuong mai hoa con c6 co linh ling (co alfalfa),
ct cai duong khang thudc diét cé; du du, bi khang
virus; ca tim (IR) (ISAAA, 2018).

bén nam 2018 (nam thd 23 dp dung céy trong
bién ddi gen), da c6 khoang 70 qudc gia ap dung
loai cdy trong nay thong qua viéc trong va nhép
kh4u san phdm. Ndm qudc gia c6 dién tich tréng
hang ddu la My, Brazil, Argentina, Canada va An
Do chi€ém 91% tong dién tich céy trong bién doi
gen trén toan thé gidi trong tong s6 cd 26 quoc gia
da trong véi dién tich 191,7 triéu hecta (Hinh 1A).
Hinh 1B cho thay dau tuong, ngd, bong va cai dau
bién d6i gen chiém 99% t6ng dién tich cay trong
bién d6i gen trén toan ciu. Theo do, ti 1é dién tich
tting loai cay trong dau tuong, ngo, bong va cai dau
la 78%, 30%, 76% va 29% (theo thu tu) la cay trong
bién ddi gen (ISAAA, 2018).

Cai dau: Cay khac*:
10.1 (5.3%) 1.9 (1%)
Bong: 24.9
(13%)

Péu nanh:
95.9 (50%)

Biip: 58,9
(30.7%)

Hinh 1. Dién tich trong cay trong bién déi gen theo qudc gia nam 2018
(A); dién tich céc loai céy trong bién d6i gen nam 2018 (B) (don vi: triéu ha);
*: ctt cai duong, khoai tay, du du, bi, tdo va ca tim

Nguodn: ISAAA (2018).

My la quéc gia dau tién trong cay trong bién doi
gen v6i quy mo 16n. K€ tii nam 1996, My trong dau
tuong, ngd va bong, dén ndm 1999 trong cai dau.
Ném 2016, phan 16n ct cai dudng trong & My déu la
cay trong bién doi gen (Brookes and Barfoot, 2018b).

Trung Quéc la qudc gia chau A dau tién trong bong
IR vao nam 1997. Bén nam 2017, Trung Qudc dat
dién tich bong IR 1a 2,78 triéu ha (chi€ém 95% dién
tich bong ca nudc) (ISAAA, 2017).
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3.1.2. Tinh hinh trong cdy bién déi gen tai Viét Nam

Tai Viét Nam, cay trong bién ddi gen dugc thuong
mai hod vao nam 2015 véi thu tuc dugc quy dinh tai
Thong tu 02/2014/TT-BNNPTTN vé Quy dinh trinh
ty, tha tuc cdp va thu hoi Gidy xdc nhan thuc vat
bién ddi gen du diéu kién st dung lam thuc phdm,
thtic 4n chdn nuoi. Nam 2015, & Viét Nam giong
ngd IR/HT dugc trong véi dién tich 3.500 ha, chiém
3% dién tich mua vu. Dén nam 2016, dién tich dat
dugc 35.000 ha va nam 2017 1a 45.000 ha, ndam 2017
v6i su tham gia ctia 37.500 nong dan (ISAAA, 2017),
va dat 49.000 ha vao nam 2018 (ISAAA, 2018). Viét
Nam c¢6 nhu cdu tiéu thu ngé kha 16n, san lugng
ngd trong nudc chi dap ting 40-50% nhu cau thi
truong. Theo Tong cuc Thong ké (2017), dién tich
trong ngo 1a 1099,5 nghin hecta dat san lugng 5109,6
nghin tdn, nang suit binh quin ca nudc chi dat
4,65 tdn/ha. V6i viéc trong ngd chuyén gen, mtic
nang sudt ting hon 12%, muc tang thu nhép trung
binh trong hai nam 2015 - 2016 khi ap dung trong
loai cdy nay 1a 37,3 USD/ha, tuong duong v6i muc
thu nhép rong cua toan trang trai la 1,43 triéu USD
(Brookes and Barfoot, 2018b). Trong 6 thang dau
nam 2019, Viét Nam nhép khdu 4,6 triéu tdn ngd
cht yéu tii Argentina va Brazil (Vinanet, 2019). Vi
vay, cdy ngo bién d6i gen dung lam thiic dn cho chan
nuoi dang dugc trong va dan gia tang dién tich tai
Viét Nam dé dap ting nhu céu cta thi trudng trong
nudc va tang thu nhap ctia nguadi trong ngo.

Ngoai viéc ciy ngd chuyén gen dugc thuong
mai hod vao nam 2015, dén thang 02/2020, theo Bo
Nong nghiép va PTNT (2020), danh muc thuc vat
bién d6i gen dugc cdp gidy xdc nhin du diéu kién
lam thuc phém, thiic dn chin nuoi tai Viét Nam goém
39 su kién (event) trén 6 loai cdy trong: ddu tuong
(13), ngd (17); ct cai dudng (01), cai dau (04), bong
(02), cd linh ldng (02). Cac loai cay trong va su kién
nay dugc téng hgp va trinh bay trong bang 1. Sap t6i
day, cay bong chdong chiu thudc diét co glufosinate
va dicamba, ¢d linh lang gidm ham lugng lignin c6
thé dugc thuong mai hod. Nhu véy, Viét Nam da gia
tang khong nguing cac gidng cay trong bién déi gen
sau nam 2015.

Mic di mot s6 giong céy trong bién ddi gen chong
chiu thudc trti ¢d cé hoat chat 2,4-D va glyphosate
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dugc cip gidy xdc nhan nhung hailoai chat nay thudc
danh muc loai khoi danh sich thuéc bao vé thuc vat
dugc phép st dung tai Viét Nam véi Quyét dinh s6
278/QD-BNN-BVTV (2017) va Thong tu 06/2020/
TT-BNNPTNT. Do6i v6i Quyét dinh 278, sau 2 nam
(dén ngay 08/02/2019) thi hoat chat 2,4-D bi cim
hoan toan. Déi véi Thong tu 06/2020: “Cdc thudc
bdo vé thiic vat chiia hoat chdt glyphosate khong dugc
sdn xudt, nhdp khdu; chi dugc buén bdn, sii dung
dén ngay 30/6/2021”. Tuy nhién, st dung thudc tri
co trong qua trinh canh tac la diéu kho tranh khoi
vi né giup nong dan quan ly cd tot hon, giam chi
phi va cong lao dong do lam co bang tay. Vi véy, xu
hudng nghién ctiu va nhap khiu cac giong cay trong
bién d6i gen o6 lién quan dén 2,4-D va glyphosate
sé giam va diing hin trong thoi gian tdi, thay vao d6
la nghién ctu va st dung cac giong c6 tinh chdéng
chiu thudc tru ¢o thay thé lanh tinh hon nhu nhiing
san phdm c6 chtia hoat chéit glufosinate, diuron,
ethoxysulfuron, isoxaflutole, bentazone,...

Viéc nghién ctiu va trong cay bién ddi gen dugc
xem nhu mot xu hudng tat yéu cho su phat trién
kinh té€ va dam bao an ninh luong thuc. Vi vay, cac
gidng cay trong bién doi gen dung lam luong thuc,
thuc phdm, thtc an chan nudi, cung cdp nguyén
liéu cho nganh khac. Thém vao do, tao ra céy bién
doi gen thich ting véi bién doi khi hau nhu cay chiu
man, chiu ngap Gng cin dugc nghién ctiu va tng
dung tai ving Péng bang song Ctiu Long va cac tinh
ven bién; cdy chiju han cin phat trién & cac viing trén
ca nudc. Dong thoi, cAn nghién ctiu phat trién tinh
trang khang sau, bénh dé khang thudc dé c6 thé quan
ly sau bénh t6t hon. Vi du san xudt mia dudng Viét
Nam c6 gia thanh mia nguyén liéu kha cao (900.000
- 1.200.000 dong/tan), trong khi do, Thai Lan la
600.000 dong/tan. Tong dién tich mia trén ca nudc
14 284.000 ha, trong do6 dién tich bi han, mén trén ca
nudc la 37.000 ha (Ngo6 Thi Thanh Tam, 2017). Vi
vay, viéc xem xét trong cay mia bién do6i gen chong
chiu han va mia Bt cing la m¢t huéng cho su phat
trién nganh mia duong Viét Nam. Ngoai ra, van dé
tang nang sudt cay trong nhd vao cong nghé chinh
stia gen, nhat la cay luong thuc 1a diéu can thiét dé
dam bao an ninh luong thuc va la ngudén cung cdp
cho xuat khau.
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Bang 1. Thuc vat bién d6i gen dugc st dung lam thuc phdm, thic dn chin nuoi
dugc cdp gidy xdc nhén tai Viét Nam (B Nong nghiép va PTNT, 2020)

Gidng cay trong/Su kién ‘ Tinh trang Nam*
Dau tuong
FG72 (MST-FG@72-2) Chong chiu thudc trii co isoxaflutole va glyphosate 2020
DAS-68416-4; DAS-44406-6 = Chong chiu thudc diét ¢o 2,4-D 2019
DP 305423-1 Tang cuong ham lugng axit oleic 2018
40-3-2; MON 89788 Chong chiu thudc trii cd6 Roundup goc Glyphosate 22(())11?1’
MONS87708 Chong chiu thudc tri co dicamba 2015
MONS7705 ”Cfngl{go ::llril(érlll% 1;2:(1:1;11;5)1}11% ;1;1; oleic va chong chiu thudc tri 2015
MON 87769; MON87701 Khang sau bo canh vay 2015
A 2704-12; A5547-127 Chong chiu thudc trii co glufosinate ammonium 2015
MON 87769 Giau ham lugng axit stearidonic - axit béo thay thé omega-3 2015
Ct cai duong
‘ H7-1 (KM-OQQOH71-4) ‘ Chong chiu thudc trii co glyphosate 2020
Cai dau
341971;1 (8 l?rg;gizg/[r(zzlljjiis)@ 2-9); Chéng chiu thuéc trii ¢6 glyphosate 2020
RF3 (ACS-BN@®3-6); Phuc héi bat duc duc va chong chiu thudc trii ¢o glufosinate 2020
MS8 (ACS-BNOD5-8) ammonium
Bong
1}\{/[62(11\}1,5 %9 e1x3) (Roundup Chong chiu thudc trii co glyphosate 2020
MON 15985 (BollGard®II) Khang sau bo canh vay 2020
Co linh lang
}}2; Eﬁgg;’ Chong chiu thudc trii cé glyphosate 2019
Ngo6
DAS-40278-9 Chong chiu thudc diét co 2,4-D 2019
Chong chiu thudc trii co gluphosinate ammonium va thuéc
SYHTOH2 tri cégl'Ic ché HPPD nhd genpchuyé’n pat va avhppd-03 2019
3272 Biéu hién enzyme alpha-amylase AMY797E 2019
DAS-59122-7 Khang sau hai bd canh cting 2018
MIR604; 5307 Khang siu hai ré ng6 thudc bo canh cling 2016
TC 1507 Khang sau hai b canh vay 2016
2014;
GA21; NK 603; T25 Chong chiu thudc trii co glufosinate ammonium 2014;
2015
Bt 11: MIR 162; MON 89034 KhéngAséu hf_ii bo canh vay (Lepidoptera) ddc biét véi sau 2014
duc than ngo
MON 810 Khang sdu duc than 2015
MON 87460 Chong chiu han 2015
MON 87427 SC(Shro;rggcil}gg ic(})lg(*)'c trti ¢ Roundup goc glyphosate trén mot 2015
MON 88017 Chong chiu thudc trii co va khang sau hai ré ngo 2015

Ghi chii: (*): Nam cdp gidy xdc nhdn thuc vat bién doi gen di diéu kién lam thuc phdm/thiic dan chdn nudi
ctia Bo Nong nghiép va Phdt trién nong thon (doi vdi ti nam 2019 tré vé trudc 6 tinh trang da cdp gidy, doi véi

ndam 2020 la QD).
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3.2.Nhiing iing dung cia cong nghé sinh hoc trong
tao giong cay trong méi

Thuat ngli cong nghé sinh hoc (biotechnologie)
dugc nha khoa hoc ngusi Hungary la Karoly Ereky
dé xuat vao nam 1919. Thuat ngii nay dugc st dung
dé€ noi dén cac qud trinh san xudt cdc san phim
ti nguyén liéu thd véi su trg gitup clia cac sinh vat
song. Sau nay, cong nghé sinh hoc dugc xac dinh 1a
ting dung cic nguyén tac cua ky thuét va khoa hoc
sinh hoc d€ tao ra cac san phdm mdi ti nguyén liéu
c6 nguédn goc sinh hoc. Cong nghé sinh hoc nong
nghiép dugc biét dén la tap hgp cac ky thuat khoa
hoc nhdm cai thién vat nudi, ciy tréng dua vao
ADN. Ky thuat di truyén trén ciy trong, cu thé la cay
trong bién d6i gen dugc cac nha khoa hoc hudng
t6i dé c6 thé gidi quyét nhiéu thach thiic trong nong
nghiép hién nay nhu: tao ra cac giong méi khang
thudc diét co d€ quan ly cd, khang con trung; tang
kha nang chong chiu véi diéu kién moi trudng nhu
chiu han, chiu man; cai thién ning suit va dinh
dudng (Hefferon, 2016).

3.2.1. Cdc ky thudt chinh siia gen cdy trong

Nhiing ting dung ctia cong nghé sinh hoc trong
linh vuc cay trong da dugc nong dan ap dung trong
qua trinh trong trot thong qua chon loc nhiing dac
tinh mong muén va nhan giéng. Ngay nay, cong
nghé sinh hoc dugc ap dung qua viéc chinh stia gen
cay tréng nham tao ra giéng méi c6 céc tinh trang
vuot trdi dugc tac gia Katiraee va von Mogel (2015)
phén thanh 6 nhém nhu sau:

- Lai giong truyén thong: Phuong phap nay dugc
noéng dan st dung tu nhiéu thién nién ky. Pay la
phuong phép tao hat giong lai v6i nhiing tinh trang
vuot troi dugc di truyén tu cay bé me. Tuy nhién,
viéc ap dung theo phuong phéap nay cin c6 nhiing
cay cung loai hodac nhiing loai c¢ lién quan chdt ché
v6i nhau.

- Dot bién: Tao dot bién ngau nhién trén cac loai
cay trong bang cach st dung phong xa hay hoa chat
gay dot bién va sang loc, chon cac tinh trang maéi
theo mong mudn. Trong ty nhién qua trinh dot bién
ngau nhién, tu phat da tao ra su da dang cay trong.

- ba boi: Ky thuat chinh stia gen céy trong tao ra
thé da boi c6 thé dé tang kich thudc ctia trai, thay d6i
kha nang sinh san, dugc biét dén nhiéu la dua hau
khong hat v6i bo nhiém sac thé 3n.

- Dung hgp t€ bao tran (protoplast): Day la cong
ngh¢ lai soma, vat chét di truyén gom ca hai hé gen
cua hai té€ bao khac nhau. Phuong phap nay cé thé
tao con lai xa gitia hai loai khac nhau ma khong thé

54

thuc hién bang con dudng lai hiiu tinh. Qud trinh
nay co thé tao ra hat lai xa bat duc duc.

- Chuyén gen: Gidng ciy trong dugc tao ra bang
cach st dung cong nghé ADN tdi t6 hop d€ chuyén
moét hodc mdt s6 gen chon loc mang tinh trang
mong mudn nhu khang sau, bénh, khang thudc tru
0, chong chiu stress moi truong... Pay dugc goi l1a
cay trong bién d6i gen (GMC).

- Chinh stita b gen: Bang cach st dung hé thong
CRISPR/Cas9 d€ chinh stta ADN theo mot trinh
tu xac dinh. Hé thong CRISPR/Cas9 dugc ap dung
v6i nhiéu két qua tot nhu: cai thién ham lugng dinh
dudng, tang kha nang khang bénh va chiu han, man.
Phuong phéap nay c6 thé tao ra dot bién dinh hudng,
c6 thé tac dong lén nhiéu gen cung luc nhung khong
mang ADN ngoai lai (Arora and Narula, 2017). Tai
Viét Nam, tng dung CRISPR/Cas9 da tao dugc
giong du du khang bénh dom vong; cam quyt khang
bénh tan lui; khdng bénh bac 14, dao 6n va khang
han trén nhiing giong lua chu lyc (Pham Cong Hoat
va ctv., 2020).

Trong sau nhom ky thuat chinh stia gen cay trong,
ky thuat chinh stia bo gen va ky thuat chuyén gen
thudc cong nghé sinh hoc hién dai. Hai ky thuét nay
da tao ra giéng mdéi mdt cach nhanh choéng, chinh
xac va c6 thé giam thoi gian so véi phuong phap
lai tao truyén théng. Vi vdy, tai Viét Nam, viéc phat
trién cong nghé sinh hoc nhu mét xu hudng tat yéu
cho sy phat trién dit nudc. Trude d6 la Chi thi s6
50 CT/TW ngay 04/3/2005 ctia Ban Bi thu vé viéc
ddy manh phat trién va ting dung cong nghé sinh
hoc. Bén nay la ddy manh xay dung va phat trién
cong nghiép cong nghé sinh hoc trong cac linh vuc
uu tién thudc nhom san phdm nong nghiép, y dugc
va cong thuong véi Quyét dinh s6 553/QD-TTg
cta Thu tuéng Chinh pht: V€ viéc phé duyét Ké
hoach téng thé phat trién cong nghiép sinh hoc dén
nam 2030.

3.2.2. Tao ra giong méi bang ky thudt chinh siia gen
va chuyén gen

Xu huéng tao cac tinh trang cho cay trong bién
d6i gen hién nay la tao ra cay trong c6 tinh chéng
v6i diéu kién bat lgi cia moi trudng nhu han, mén
(chong chiu stress phi sinh hoc); khang thudc diét
0, con trung, bénh (chong chiu stress sinh hoc), va
thay ddi chat lugng, nang sudt theo hudng t6t hon la
van dé can thiét dang dugc quan tam va tting budc
ap dung rong rai trén toan thé gisi. Sau day la nhiing
tinh trang dién hinh mang tinh xu hudng ctia cong
nghé sinh hoc hién dai:
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- Tinh khang coén trung: Vi khudn Bacillus
thuringiensis (Bt) dugc biét dén la cé kha nang san
xudt ra cac doc to, trong dé dang chu y la loai can
bao tti. Cac gen ma hoa protein doc t6 diét con triing
dugc goi 1a doc t6 Cry cta Bt. Tinh thé doc (tién
doc t6 - pretoxin) xdm nhap vao co thé con trung
qua dudng tiéu hoa, protein Bt dugc hoat hoa trong
rudt clia con trung bang enzynme protease va dugc
cat thanh cédc doan peptid lam tén thuong ruét
con trung, két qua la con trung ngling an va chét
(Ibrahim et al., 2010). Cho dén nay cé hang tram gen
Cry dugc cong bo, va chia doc té Cry thanh 6 nhém
chinh theo ddc tinh diét con trung: Nhom I: ma hoa
protein diét du trung B6 Canh vay; Nhom II: ma hoa
protein diét 4u tring Bo Canh vay va Bo Hai canh;
Nhom III: ma hoa protein diét 4u trung Bo Canh
cting; Nhom IV: ma hoa protein diét du trung Bo
Hai canh; Nhom V: ma hoa protein diét u trung Bo
Céanh vdy va Canh cting; Nhém VI: ma hod protein
diét tuyén truing. Cac gen nay dugc chuyén vao cac
loai ciy trong nhu ngd, bong, dau tuong, thudc la,...
dé tao ra cay trong khang con trung (Crickmore
et al., 1998).

- Tinh khang thu6c diét co: Thuoc diét co
glyphosate tic ché enzyme 5-enolpyruvylshikimate-
3-phosphate synthase (EPSPS) trong con dudng sinh

tong hop shikimate, lam phd v& con dudng tong hop
amino axit thom va gay chét cay. Day la con dudng
chiu trach nhiém téng hgp mdt s6 amino axit thom
quan trong cho sy séng nhu tryptophan, tyrosine,
phenylalanine (Aristilde et al., 2017). Cac gen khang
glyphosate 6 mot s vi sinh vat va co dai c¢é kha
nang tong hop EPSPS manh dugc chuyén vao cay
trong d€ tao ra cay trong c6 tinh khang thudc diét co
glyphosate (Green and Owen, 2011). V6i cac giong
cay trong chdng chiu thudc diét co glyphosate, nong
dén c6 thé quan ly co dai tot hon, gidm chi phi lam
c0 va thay d6i bién phap canh tac nhu khong lam dét
trude khi gieo trong.

- Tang kha nang chong chiu (stress moi
truong): Liu et al. (2013) da nghién ctu tinh chiu
mdn va han cta cay lua. Cay con & thé hé T2
dong hop tii OsHsfA7-OE, ba tuin tudi, c6 ham
lugng malondialdehyde hiap hon cay dai khi xt ly
NaCl 200 mM (khoang 11,68%o) trong 10 ngay la
van con giti dugc mau xanh, sau 10 ngay phuc hdi c6
ti 1é song sot dén hon 67%. Dai véi han, cay dugc xt
ly han 10 ngay, thdi gian tudi lai phuc hoi 10 ngay,
cay chuyén gen c6 biéu hién phuc héi va ting trudng
binh thuong dén hon 77% trong khi cay binh thuong
thi hoan toan khong c6 dau hiéu phuc hoi.

Bang 2. Cac tinh trang chuyén gen cho céc loai ciy trong
(ISAAA, 2017; ISAAA, 2018; James, 2015)

Tinh trang ‘ Cay trong
Tinh khang
Khang cén triing (IR) Bong, ddu tuong, ngo, bap cai, thudc 14, mia, ca tim, ddu daa (cowpea),

co alfalfa, khoai tay

Khang thudc tru c6 (HT)

Diu tuong, bong, ngo, cai dau, cu cai duong, cd alfalfa, laa mi, khoai tay

Khéng virus

Khoai tay, thudc 14, ca chua, du du, bi, chudi, khoai mi, khoai lang

Khéng ndm

Ca chua, khoai tay

Khang khudn, tuyén tring Chuoi

Chong chiu moi truong

Chiu han

Ngo, mia, lta, lda mi

Tang hiéu qua st dung dam,

. . . Laa
nudc, chiu man

Nang cao nang sudt va chdt lugng

Nang cao chat lugng

Thay d6i mau sic hoa (hoa héng, cdim chudng, da yén thao; tang ham
lugng axit oleic & cai dau va dau tuong; tao tinh trang cham nau & tao;
giam ham lugng lignin & cd alfalfa; tang fructose, ting ham lugng lysine,
kiém soat thu phén trén ngo; ting ham lugng Fe va pro-vitamin A & chudi;
tao giong lua va khoai mi giau -carotene.
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- Tang nang sudt bang hé théng CRISPR/Cas9:
Cac nha khoa hoc dya trén cong ngh¢ chinh stia gen
CRISPR/Cas9 dé€ tao ra giong laa cho ning sudt cao
hon va tiét kiém thoi gian nhéan gidng. Cac locus gen
dugc xac dinh c6 lién quan dén ning suat la OsGS3,
OsGW2 va OsGnla. Cac gen muc tiéu nay co thé
dugc chinh stia d€ thay d6i kich thudc, trong lugng
va sO lugng hat. Két qua budc dau tao dugc giong
lta tang ndng sudt dén 30%. Vi vay, cach tiép can
chinh stia bo gen tai cac locus tinh trang dinh lugng
(quantitative trait loci (QTLs) cho thdy c6 thé cai tién
cac giong cay trong (Zhou et al., 2019). Cac gen muc
tiéu dugc chinh sta di truyén 6n dinh ma khéng co6
dot bién mdi hay dao ngugc (Zhang et al, 2014).
Ngoai ra, hé thong CRISPR/Cas9 con dugc nghién
ctiu trén cac tinh trang khac ctia nhiéu loai cay trong
dugc cong bo nhu tao giong khang bénh trén cay lda.
Ung dung hé théng CRISPR/Cas9 dé 1am ting tinh
khang bénh bac la do vi khudn Xanthomonas oryzae
v6i gen muyc tieu OsSWEETI11, OsSWEET14 va
tang tinh khang bénh dao 6n do ndm Magnaporthe
oryzae v6i gen muc tiéu OsERF922. Cho dén nay,
cong nghé chinh stia gen qua ting dung CRISPR/
Cas9 dugc nghién ciu ngay cang nhiéu trong néng
nghiép thé hién qua cac bai bdo khoa hoc dugc cong
bd. Cac nghién ctiu dugc thuc hién cht yéu trén cac
cay trong nhu lua, lda mi, ngo, thudc la, cam, dua
chuét (Arora and Narula, 2017). Diéu nay cho thay
cong nghé chinh stia gen c6 tiém nang 16n trong viéc
tao nhiéu gidng cdy trong méi trong tuong lai.

Nhin chung, cac tinh trang chuyén gen dugc ap
dung doi véi cay trong (Bang 2) bao gom (1) Gia
tang tinh chong chiu (hay tinh khang) thudc diét co,
con trung, mam bénh, virus; (2) Gia tang tinh chong
chiu véi su bét 1gi cia moi trudng (chdng stress moi
truong) nhu man, han; (3) Cai thién dic tinh, cai
thién chét lugng cho ché bién, gia ting ning suat.
3.3. Lgi ich ctia cdy trong bién doi gen
3.3.1. Ting thu nhap

Céy trong bién ddi gen da goép phan ting thu
nhdp cua trang trang trai nho vao nang sudt va hiéu
qua. Nam 2016, cay trong bién ddi gen mang lai thu
nhap cho trang trai toan cau gan 18,2 ty USD, nang
suat ting dén 82,2 triéu tan, trong d6 gép phan dang
ké la tit cdy dau tuong, ngo, cai dau va bong. Trong
21 ndm (1996-2016) loi ich kinh té cua loai cay nay
mang lai la 186,1 ty USD cho 16 dén 17 triéu nong
dan va tang nang sudt cay trong dén 657,6 triéu tin
(Brookes and Barfoot, 2018b).
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3.3.2. Lgi ich vé méi truong

Viéc sti dung cay trong bién d6i gen da lam giam
viéc st dung thudc diét co, thudc trii sau da mang
dén lgi ich vé€ moi trudng. K€ ti ndm 1996 - 2016,
viéc trong cay trong bién d6i gen da giam dugc
672,1 triéu kg hoat chét thudc bao vé thuc vét (tuong
duong giam 8%). V& mdt moi trudng, chi s6 EIQ
(Environmental Impact Quotient) dugc diing dé do
tac dong ctia cay trong GM dén moi truong. Su giam
thi€u tac dong ctia canh tac dén moi truong do giam
thuoc tri sau va thudc diét co téi 18,4% trong giai
doan 1996-2016 (Brookes and Barfoot, 2018b).

Ap dung ciy trong khang thudc diét co da giup
néng dan giam viéc lam dat hodc khong lam dat
da tiét kiém dugc phan nhién liéu do sti dung may
moc cho viéc cay x6i nén giam dugc sy x6i mon dat.
Cung véi dd, viéc giam nhién liéu bang cach it phun
thuoc déi véi trong ngd va bong (IR) da lam giam
lugng khi thai CO,. Trong ndm 2016, gidm CO, do
viéc gidm st dung nhién liéu 2.945 triéu kg CO, phét
sinh tU viéc gidm 1.309 triéu lit nhién liéu (tuong
duong véi giam 1,8 triéu xe hoi trén dudng trong
mot ndm). Trong giai doan 1996 - 2016, muc giam
tdong tu la 29.169 triéu kg CO, va 10.925 triéu lit
nhién liéu (Brookes and Barfoot, 2018a).

Nham lam giam lugng phétpho (P) du thua ti
chét thai chin nuoi, cay lda chuyén gen tao ra giam
ham lugng axit phytic trong hat dén 68% viéc nhung
khong anh hudng dén trong lugng hat, sy ndy mam
hay sinh trudng cua cay (Kuwano et al., 2009), viéc
giam axit phytic trong ngd, gao va lua mach (dung
lam thtic dn chan nuo6i) sé lam giam sy suy vi chat
dinh dudng va giam phétpho trong chat thai dong
vat nhung can nghién ctiu thém vé viéc anh hudng
dén stic khoé con ngudi khi dung nguén thiic dn
ti cdc dong vat nay. Ngo va dau tuong bién doi gen
lam thtic an cho chdn nu6i heo va ga da lam giam
lugng thai photpho trong phéan tu 50 dén 60% va
giam thiéu lugng chat thai dam so vdéi thiic an tu ngod
va dau tuong binh thuong. Vi védy, cho ngo va dau
tuong bién doi gen vao khau phén thic an cta heo
va ga sé la giam lugng photpho va dam duéi dang
uré thai vao moi truong (Etherton, 2003).

Ngoai ra, nho vao viéc giam st dung thudc bao vé
thuc vat hay st dung thuoc it doc hai véi moi trudng
da goép phan vao su duy tri da dang sinh hoc va can
bang sinh thdi (ISAAA, 2018).

3.3.3. Tang cudng hiéu qua st dung pham dam

Ném 2016, lugng tiéu thu phan bén toan cau
khoang 179,2 triéu tin uré, 32 triéu tdn phan DAP
va MAP. Céy trong tiéu thu phan uré nhiéu nhat la
cay lda mi véi ty trong 1a 18%, ngd x€p thi 2 ¢ miic
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17%, lta gao la 15% x€p thu 3. Tong ty trong tiéu
thu ctia ba loai cay trong nay chiém téi 50% lugng
uré tiéu thu toan cau (Thach Minh Khai, 2017). Hiéu
qua st dung dam (NUE) ctia céy trong khoang 30
dén 50% tuy thudc vao cay trong, khi hau, dat dai
va cach quan ly canh tac. D6i véi lda mi trong &
vung 6n déi 1a khoang 50 dén 60% va khoang 30%
déi véi lua gao trong & vung dat thap va dat co sa
cdu tho (Reetz, 2016). Do d6, lugng phan dam st
dung khong hiéu qua bi mat di hang ndm rat 16n,
thai vao mdi trudng dat, nudc, khong khi va gay o6
nhiém nguon tai nguyén nay. Vi vy, cac nha khoa
hoc da nghién ctiu phat trién giong lta chuyén gen
nham tidng cudng hiéu qua st dung dam. Két qua
cho théy cay lua chuyén gen da tang sinh khoi kho
va nang sudt hat (Bi ef al., 2019). Diéu nay giup giam
mot phéan kinh phi do sti dung dam khong hiéu qua
cua céy lua, dong thoi gop phan gidm 6 nhiém moi
trudng do phan dam gay ra.
3.3.4. Cung cdp nguon nguyén liéu cho cdc nganh khdc
Dau tuong dugc xem la loai cay trong quan trong
lién quan dén cac nganh khac nhit la thuc phidm
nhu thtic an, ddu dau tuong, thtic an gia stic. Nhiing
giong déu tuong mdi c6 ham lugng axit oleic vugt
hon 80% so v6i dau tuong thong thuong 1a 24%. Dau
dugc ché bién tli giong dau tuong nay tuong tu nhu
dau dau phong va dau 6 liu. Ngo la mét trong nhiing
ngt c6c quan trong trén thé gigi. Sin phdm cta ngod
dugc dung lam thtic an cho chan nudi, ché bién dau
an, d6 udng (xi rd ngod véi ham lugng duong fructose
cao), phu gia thuyc phdm va ngudén nguyén liéu cho
nhién liéu sinh hoc. San phdm cta cta cay bong
dugc dung vao san xudt soi, dau hat bong dugc dung
dé chién, bo thuc vat va thtic dn gia stc. San phdm
cua cdy cai dau thuong dugc dung dé lam dau én,
bo thuc vat, chit nhii hoa trong thuc phdm dong goi
(Johnson and O’Connor, 2015). Khoai tay dugc biét
la mot trong nam loai cay luong thuc chinh cua thé
gi¢i. Khoai ty ngoai viéc st dung lam thitc an, phu
gia thuc phdm, bat dau tit nam 2003, tinh bot khoai
tay dung dé€ san xudt gidy d€ giup tiét kiém nguyén
liéu tho, nang lugng, nudc va hoa dau. Nhin chung,
cay trong chuyén gen hién nay cung cip nguyén liéu
cho nhiéu nganh, nhiéu linh vic nhu cong nghiép,
thuc phdm, thic an chan nudi va trang tri.

3.4. Nhiing rui ro

3.4.1. Hinh thanh tinh khdng 6 cdc sinh vit khdc

- Con trung khang cay trong Bt: Do su tién hoa
cta tinh khang nén lam giam hiéu qua cua protein
diét con trung ti cay trong chuyén gen khang coén
trung. Piéu nay c6 thé dan dén hinh thanh quan
thé con trung khang véi cay trong Bt (Tabashnik
et al., 2013).

- Xudt hién co khang glyphosate: C6 nhiing lo
ngai rdng trong mot s6 ciy trong nhu hat cai dau
hoac ct cai dudng, c6 cac loai co dai lién quan chit
ché, tinh trang khang thudc diét co c6 thé lan vao
quén thé co dai bang cach thu phén chéo (Murphy;,
2004). G nhiing viing noéng dan st dung rong rii
loai céy trong chuyén gen chong chiu thudc trii co
(HT) va ho da phu thudc vao viéc st dung thudc trit
co glyphosate va hién nay, c6 khoang 41 loai co dai
khang glyphosate trén toan thé gii (Brookes and
Barfoot, 2018b). Tuy nhién, hién nay, nhiéu quéc gia
ban hanh 1énh cdm st dung thudc diét co glyphosate
vi ly do anh huéng dén stic khoé con nguai va cac
quoéc gia khac dang xem xét vé 1énh cdm nay. Vi vay,
xu huéng st dung thudc trii ¢d thé hé méi lanh tinh
hon c6 thé dugc thay thé glyphosate va mang dén
co hoi diét co khac khong hoan toan phu thudc vao
glyphosate.

3.4.2. An toan thuc phdm

Mic du cac gidng cay trong bién ddi gen trude
khi dua ra thi truong déu c6 mot qua trinh kiém
duyét nhung nhiing lo ngai vé loai céy trong nay
cling c¢6 nhiing co s& nhat dinh. Cac protein dugc
ma hod bdi cac gen ngoai lai c6 thé hoat dong nhu
chét giy di ting hoac thay d6i mtc do ndi tai cua
chat gy di ting (Arora and Mishra, 2001). Vi du nhu
giéng dau nanh chuyén gen lam giau methionine ti
cay dau Brazil c6 chat giy di tng trong thuc phim
dugc ché bién (Nordlee et al., 1996) va dling qua
trinh san xudt; giong ddu chuyén gen ma hoa chat
tc ché enzyme alpha-amylase dé chong lai sy tan
codng ctia mot. Cac protein chuyén gen da phan tng
kich thich mién dich, lam cho chuét bi viém phéi
sau khi dn, trong khi cay ban dia thi khong (Prescott
et al., 2005).
3.4.3. Anh huiéng dén méi truong va da dang sinh hoc

Mic du céy trong bién do6i gen mang lai mot s6
lgi ich vé méi trudng, tuy nhién né cing tiém 4&n
nhiing rai ro. Nhiing lo ngai khi tréng ciy chuyén
gen c6 thé dan dén viéc ndong dan canh tic doc canh
nhiéu hon thay vi phai luan canh cay trong dé€ c6 thé
giam st dung phan bén, giam viéc gy thiét hai caa
con trung hay kiém soat c6 dai bang bién phap canh
tac. Trong cay bién do6i gen lam cho néng dan hoan
toan phu thudc vao viéc st dung thudc diét co, thudc
va lugng phan bén nhiéu sé rta troi ra dong chdy
va anh hudéng dén cac loai cay co khac, nhit la cay
non. Bén canh do, viéc ddc canh cay trong ciing c6
thé dan dén su bung phat con triung hodc mam bénh
gay hai. Cay trong khang sau cling c6 kha nang tiéu
diét cac loai thién dich ctia con trung gay hai nén
lam anh hudng dén chudi thic an trong ty nhién
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(National Academies of Sciences, Engineering, and
Medicine, 2016).

IV. KET LUAN

Ung dung ctia cong nghé sinh hoc hién dai trong
viéc tao ra gidng méi véi cac tinh trang mong mudn
thong qua cong nghé ADN téi t6 hgp dang dugc ap
dung rong rai trén thé giéi cling nhu & Viét Nam.
Chung ta khong thé pht nhén ring, viéc ap dung ciy
trong bién d6i gen da mang lai lgi ich vé€ moi truong,
kinh t€ va xa hoi cho ngudi san xuét cling nhu tiéu
duing. Cay trong bién d6i gen mang cac tinh trang
vugt troi nhu c6 kha nang khang sau bénh, nang suat
cao hon hoac chiia nhiéu chat dinh duéng hon dang
dugc trong phé bién trén thé gidi ciing nhu & Viét
Nam. San phdm ctia ching da va dang la ngudn cung
cép nguyén liéu doi dao cho nhiéu nganh san xuat
khéc, nhat la nganh chan nudi. Thém vao dé, trong
cay bién d6i gen giup giam thai CO,, phétpho, dam
uré vao moi trudng, cing nhu giam cac tac dong tiéu
cuc 1én hé sinh thdi thong qua viéc gidm st dung
thudc bao vé thuc vat. Tuy nhién, st dung cay trong
bién d6i gen ciing ¢ tinh rti ro nhat dinh, can dugc
danh gid ky trudc khi phd bién rong rai, nhat 1a khi
duing lam luong thuc, thuc phdm.
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Genetically modified crops in the context
of modern agriculture - benefits and risks
Luu Thi Thuy Hai, Huynh Nga, Nguyen Phuong Thuy, Le Truc Linh
Abstract

Genetically modified crops (GMC) bear desirable phenotypes such as herbicide resistance, insect resistance, disease
resistance, quality improvement, increase in tolerance to adverse environmental conditions such as drought and salinity
tolerance. Many countries have accepted and widely cultivated them in the world. Planting GMC is an effective solution
in modern agriculture to improve productivity, overcome the negative impacts of climate change, and decrease the use
of crop protection chemicals; thereby contribute to maintain and reduce environmental pollution. They also produce
products that contain higher nutrients or have a variety of colors used in decoration. Therefore, GMC have been
providing certain economic and environmental benefits, providing raw materials for other manufacturing industries.
However, the potential risks of GMC on human health and environment should not be overlooked.
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