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TOM TAT

bau tuong (Glycine max) la mot trong nhimg nhom cdy luong thyc c6 gia tri kinh té cao, cung
cap nguyén liéu cho ché blen thuc pham va san xuét thuc an chan nudi cta nhidu quoc gia trén thé
giéi. Tuy nhién, c6 nhiéu yéu t6 anh huong dén nang suat cta déu tuong, trong d6 séu bénh 1a tac
nhan gay hai cao nhit. Vi vay, viéc ap dung cong ngh¢ sinh hoc dé chuyén cac gen khang séu co
ngudn goc tur vi khuan Bacillus thuringiensis c6 thé gop phan tang nang sudt dau twong va giam
dang ké viéc sir dung cac thudc trir sdu hoa hoc. Hién nay, co rat nhidu gen ma hoéa protein doc t6
duogc phat hién tir vi khuan nay nhu cry, cyt va vip véi pho diét sau hai rong va dac hiéu cac loai con
tring thudc bd Canh vay, Hai canh, Canh ctmg, Canh ntra hay tuyén tring. Trén thé gioi, nhléu
cong trinh ngh1en clru da dwoc thuc hién dé chuyén cac gen ma hoéa protein doc t6 & dang to hop
hodc bién ddi dé ting hoat tinh gay doc cho sau. Mot s6 sy kién dau twong chuyén gen mang tinh
trang két hop khang sau va khang thubc diét co duge thwong mai hoa va cho phép trong trén nhiéu
qudc gia nhu MON 87701 x MON 89788 hay DAS-81419-2. O nudc ta, cic nghién ctru chuyén gen
khang sau vao dau twong dad duoc thuc hién va viéc khai thac, sang loc, lya chon cac ching B.
thuringiensis ban dia c6 tinh da dang sinh hoc cao mang céc gen dich déc hiéu diét sau hai phyc vu
chuyén gen rét c6 y nghia khoa hoc va trién vong tmg dung thuce tién. Day s& la ngudn vt liéu quan
trong dé tao ra nhiéu giéng dau twong c6 kha nang khang sau tot dap ing yéu cu ciia con nguoi.

Tir khoa: Bacillus thuringiensis, cdy trong bién doi gen, ddu twong, déc té diét cén tring, gen
khang sdu

MO PAU cling 1a loai cdy trong c6 tac dung trong V1ec
ludn xen canh, cai tao dat rit hidu qua. Nhu cau

Dau tuong la mot trong nhitng nhém cdy dau trong phuc vu cho nguyén liéu thuc pham,
trong quan trong hang dau trén thé gidi. PAy  san xuét thc an chin nudi trén thé gidi ngay



cang tang, do do6 viéc tang nang suét cay trong
luén 1a van dé& dugc quan tdm cta nhidu qudc
gia. Bang cac phuong phap truyén thong hién co,
nhiéu giong dau tuong nang suit cao, chat
lugng tot, thich nghi véi nhidu ving sinh thai
dang dugc trong phd bién. Tuy nhién, mot trong
nhitng nguyén nhan giy anh huéng 16n dén
nang suit dau tuong 1a sau bénh. Hon nira, giai
phap dung thudc hoa hoc diét sau duc qua la
khong hi¢u qua va c6 nguy co tich tu ham lugng
thubc bao vé thuc vat. O Viét Nam, thiét hai do
sau bénh va chi phi bao vé thuc vat da han ché
dang ké niang suat va kha niang canh tranh cia
dau tuong san xuét trong nudc. Vi vay, viée ap
dung cong ngh¢ sinh hoc dac biét 1a ky thuat di
truyén dé chuyen cac gen khang sau bénh vao
cac dong/gidng dau tuong chon loc co thé gop
phan ting ning suat dau tuong, dong thoi giam
anh huong cua viéc s dung thudc trir sdu hoa
hoc dén méi trudng va stc khoe con ngudi.

Vi kha nang san sinh protein doc t6 c6 kha
ning diét coén trang, vi khuan Bacillus
thuringiensis (Bf) da va dang dugc khai thac st
dung rong rii trong néng nghiép. Dén nay, hang
tram loai protein doc td cia Bt da dugc phat
hién voi cac nong do doc td diét mot s6 loai con
trang khic nhau. Bt c¢6 thé duoc nudi cdy dé
dang nho qua trinh 1én men va dugc coi la mdt
trong rét it thudc trir sdu dat tiéu chuan hitu co
nén da duoc st dung rong rai lam thude diét con
trung, dem lai nhiing loi ich to 16n cho cac nong
trai hiru co. Tuy nhién, trong mot 5O truong hop,
thuoc diét con trung c6 nguon gbc tir Bt rat kho
tiép xuc voi con trung dich an siu trong cay.
Han ché nay c6 thé duoc khic phuc nhd chuyén
gen Bt mi héa cho protein tinh thé doc t6 vao
thuc vat. Céc protein sdn sinh trong thuc vét
khong bi rira trdi hay bi phan hily dudi anh nang
mat trdi. Vi vay, trong moi diéu kién sinh thai,
khi hau, cay trong dugc bao vé khoi sy tin cong
ciia mot sd sdu hai nhu sdu dyc than hay duc
qua. Bai tong quan niy tip trung tim hiéu cac
gen khang siu tiém ning c6 ngudn gdc tir vi
khuan Bt cling nhu tinh hinh nghién ciru va sir
dung cac gen nay dé tao ra cc giéng dau tuong
bién ddi gen c6 kha nang khang sau tot, dap ting
yéu cau thyc té clia con nguoi.
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CAY PAU TUCONG VA MOT SO SAU HAI
DAU TUONG

bau tuong (Glycine max) thudc ho dau
(Fabaceae) 1a cay luong thuc c6 gia tri kinh té
cao, giau protein, duoc trong lam thic an cho
ngudi va gia stc. San pham tir cdy dau tuong
duoc su dung rit da dang nhu dung truc tiép hat
tho hodc ché bién thanh dau phu, ép thanh dau
dau nanh, nudc tuong, lam banh keo, sita dau
nanh... dap mg mot nira nhu cu vé dau thuc
vét va protein toan cau. Ngoai ra, trong ciy dau
tuong con c6 tic dung cai tao dat, ting ning
suét cac cdy trong khac. Diéu nay co dugc 1a do
hoat dong cb dinh N, cua loai vi khuan
Rhizobium cong sinh trén ré cAy ho dau.

Qudc gia trong dau tuong 16n nhit thé giéi
la Hoa Ky (chiém khoang 33,64% san lugng
toan cau), tiép theo 1a Brazil, Argentina va
Trung Qudc. Ning suit binh quan dat 2,85
tin/ha va thay do6i 16n giita cac khu vuc
(https://apps.fas.usda.gov/psdonline/circulars/pr

oduction.pdf). DPbi v6i Viét Nam, dau tuong
nam trong s6 cdy luong thuc, thuc pham c6 nhu
cau cao nhung ning suit ddu tuong trung binh
ctia Viét Nam con thap. Diéu nay 14 do dién tich
gieo trong va san lugng dau tuong tai Viét Nam
dang giam kha manh. Nam 2018, theo thong ké
s0 b0, dién tich canh tac ddu tuong Viét Nam
chi dat 105 ngan ha va ning suét khoang 1,6
tan/ha; so véi nam 2010 dién tich gieo trong ca
nude bi giam gan 90 ngan ha (Tong cuc thong
ké, 2018). Vi sb lidu nay thi Viét Nam chi dat
30% so v6i chi tiéu ké hoach dé ra cho nim
2010 (400 ngan ha) va kho dat chi tiéu ké hoach
dén 2020 (500 ngan ha) theo chu truong phat
trién ciia Bo Nong nghiép va Phat trién nong
thon. Theo Cuc Chan nudi Viét Nam, hang ndm
Viét Nam phai nhap ngudn nguyén lidu dé ché
bién dau thyc vat va thirc 4n gia stic véi tong gia
tri 1én dén 3,7 ty USD, trong d6 riéng kho dau
dau twong da chiém 2,7 triéu tin (twong duong
5,4 tridu tan hat, gap 30 14n so v6i san lugng san
xuat dugc tai Viét Nam), nam 2012, ddu tuong
hat nhap khau dat 1,3 triéu tin, kim ngach nhap
khéu 780,2 triéu USD (Cuc Chin nudi, 2013).
Day 1a nghich 1y ciia mot qudc gia véi nganh
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nong nghiép 1a chinh va c6 truyén thdng sin
xuat dau tuong.

C6 nhiéu yéu t6 anh huong dén ning suét
cua cdy trong, trong d6 37% nang suat bi giam
boi 6 dai, 11% do cac loai mam bénh, 11% do
sau hai c6 nguon gdc dong vat va 1% do virus.
Mirc giam do co dai thay doi khong 16n giira
cac khu vuc (35-40%), tuy nhién muc thi¢t hai
do mam bénh va sau hai kha cao, tvong tng dao
dong ¢ 7-16% dbi véi mam bénh va 4-20% dbi
voi sdu hai boi su khac biét vé sau hai chinh
giita cac ving, mién (Oerke, 2006). Sau hai dau
tuong 1a nhém dbi tuong thuong xuyén gay ra
nhiing thiét hai dang ke d6i v6i san xuéat dau
tuong. Sau gy hai ¢ tit ca cdc bo phan cia cay.
Co t61 360 loai sau hai déu tuong dugc phat
hién & cac ving trong dau tuong trén thé gioi,
v6i sy da dang loai va mirc d6 gy hai bién
thién theo timg ving. O My, cac sdu hai phd
bién trén dau tuong 13 sau in 14 Hypena scabra,
sau do, bo xit vét do Piezodorus guildinii. O An
Do, cac loai sau hai nghiém trong gom c6 doi
duc 14 Aproaerema modicella va doi duc than
Melanagromyza sojae lam gidam 20-30% nang
suat hang nam. Ngoai ra, cac nhém sau an la
(sau xanh, sau khoang) va bo trT ciing la nhimng
d01 tuong can phai chu y trong qua trinh san
xuat dau twong & An Do (Sharma et al., 2010).
O Thai Lan, sdu hai dau tuong dugc chia ra 3
nhoém sau an 14, sdu hai qud va sau hai than. Céc
sdu quan trong va phd bién ¢ ca 2 vu dau gdm
c6 sau xanh, sau khoang, sdu duc than, sau duc
qua, sau cudn 14, bo tri (Abdullab er al., 2001).
O Indonesia, sb liéu diéu tra ghi nhan sdu dyc
qua dau Etiella zinckenella va s&u xanh
Helicoverpa armigera tin cong 9% va 11% sb
qua dau, gy thiét hai trung binh dén 12% sd
qua va nguyén nhan cha yéu la do E.
zinckenella (Van Den Berg et al., 1998a, b).

Sau duc qua dau

E.  zinckenella Treitschke [Lepidopera:
Pyralidae] phan bd rong rdi va gy hai trén
nhiéu loai ky chii nhu céc cdy ho dau hay cay
linh lang, trong d6 dau tuong la ky chu wa thich
cua chung (Rahayu et al., 2018). Con truong
thanh c6 kich thudc 10-12 mm, sai canh 24-28

mm, mau nau xam, c6 mdt ddi ngang mau vang
d6 va duong vién chay doc mép trén cua canh.
Triu ching giy hai cia siu duc qua rat rd,
tham chi khi khong c6 su hi¢n dién cua sau non.
Qua dau xuét hién dom nau, day 1a vi tri ma sau
duc vao qua. Trong qua trinh gay hai, sau non
thai ra phan lam cho qua d4u tr& nén x6p va bi
thdi timg dam. Hat bi dn hét ting phan hoic ca
hat, chi con lai nhiing mang nhu s¢i to & trong
qua. L thoat ra ctia sdu non dé vao nhong trong
dat ciing dé dang nhan thdy & vo qua dau.
Thudng mdi qua bi hai ¢6 thé tim thdy 1-2 sau
non. Sau duc qua E. zinkenella dé trung trong
sudt qué trinh sinh truéng sinh thuc cua ciy dau
tuong. Ty 1¢ bi hai cang ting khi qué phat trién,
murc do thi¢t hai trén hat do sdu duc qua dau
tvong khong bi anh hudéng boi sd lan phun
thudc trir sdu. Cdy cho ning sut cao thi ty 18
hai thdp hon cdy cho ning suit kém (Van Den
Berg et al., 1998D).

Sau dyc qua E. zinkenella gay hai nghiém
trong O nhiéu vung trong dau tuong trén thé gi6i
va rat pho bién 6 Dong Nam A. Oatman (1967)
nghién cuu mot s6 dic diém sinh thai cua siu
duc qua da ghi nhan & mién Nam California, siu
duc qua E. zinkenella phat sinh 3-4 lira/nam, bat
dau tr thang 4 va ngimg sinh truéng vao thang
1 hang nim. M4t d6 quan thé dat dinh cao vao
thang 9, Itra thur 2 cta sau trong ndm, méat d6 1én
tdi 123 sau non trong 100 qua dau nam 1963 va
140 con nam 1964, ty 1¢ qua bi hai tuong tng la
71% va 76%, va hat bi hai 1a 47% va 47%.
Thiét hai do chung géy ra & Pai Loan 1a 10-15%,
trong khi d6 & Indonesia lén t6i 80%, &
Philippines 1a 57% (Permana et al., 2012;
Taghizadeh et al., 2012).

Maruca vitrata [Lepidoptera: Crambidae]
cung la sdu duc qua gay hai nghiém trong trén
nhiéu cay trong ho dau, phan bd rong rii tir
ving nhiét doi dén 4 nhiét d6i (Baoua et al.,
2011). Sau tan cong tir khi cdy con nho bang
cach dan két cac 14 dau lai, sau do duc hoa va
qua dau (Traore et al., 2013). Pic diém gay hai
nay gitp cho siu non tranh dugc diéu kién moi
truong bat loi, ké thu ty nhién va thude trir siu
(Sharma, 1998) Con truong thanh thich dé
trimg vao mam hoa. Mdi c4 thé cai dé tir 6-189
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tring, thdm chi lén t¢i 200-300 tring. Tring céd
mau vang, trong sudt, dé rai rac hodc thanh cum
4-16 qua. Sau duc thuong vao giai doan ra hoa,
pha hai hoa méi hinh thanh, 1am giam dang ké

nang suét va hiéu qua phong trir. Thiét hai do M.

vitrata duge wdc tinh tir 10% dén 80% trong cac
loai cy trong khac nhau (Sharma, 1998). Tuy
nhién, ton that khac nhau tiy theo loai cdy ho
dau va vi tri dia ly ctia chtiing (Karel, 1993).

Sau xanh

Heliothis armigera Hiibner [Lepidoptera:
Noctuidae] la d01 tuong gy hai nghiém trong
ctia nhiéu cdy trong nhu thude 14, bong, ca chua,
dau tuong, ngd, lua mi, hudng duong, ti€u xanh
va cac loai cdy an qua (Fernandes ez al., 2015).
Thlet hai truc tiép cua du tring nay dbi véi cac
c4u triic ra hoa va hinh thanh qua cing véi viéc
phun thudc trir sau trén dién rong din dén ning
suét cdy trong thip va chi phi san xuat cao (Fitt,
1989). Nghién ctru dinh luong sy mit ning sut
dau twong do 4u trang H. armigera ctia Rogers
va Brier (2010) cho thiy thiét hai phu thudc vao
giai doan truong thanh va ning suét tiém ning
cua cay dau tuong, diéu kién khi hau va dic biét
la mat do 4u tring. Stacke va dong tic gia
(2018) da danh gia mwrc d¢ thiét hai do sau H.
armigera gay ra tai cac giai doan sinh truong
clia cdy dau tuong & Brazil. Két qua nghién ctru
cho théy giai doan ra qud bi thiét hai nghiém
trong hon dang ké so vé&i cac giai doan sinh
tredong khéc cia cay.

Doi duc than dau twong

Melanagromyza sojae
[Diptera:Agromyziidae] la loai doi duc than gay
hai ¢ céc giai doan khac nhau cua ciy nén
duong duc va 16 duc c6 thé hién dién ¢ bat ky vi
tri nao trén than cdy. Rudi tdn cong cdy bang
cach dé tring vao mit dudi cua 14 non. Khi du
trung, con goi la doi nd ra, ching an gan la qua
cudng rdi duc vao trong khoang than, tao ra cac
duong duc. Trén cdy con, 4u tring thudng tin
cong phan ngon, lam cho chdi ngon bi hu, cay
ra nhiéu chdi nach. Trén ciy truéng thanh, au
trang 1am chét timg nhanh, 1am giam sirc ting
trudng cua cdy va lam cho cdy cham ra hoa.
Truéc khi héa nhong, au tring gim mot 15
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xuyén qua phin vo cdy dé lam 13 chui ra cua
con truong thanh sau khi vii hoa. O Indonesia,
doi duc than dau tuong di tan cong 84% tong sd
ciy trong khao nghiém dong rugng vao nim
1998. Chung gay hai trong sudt vu dau, ty 18 hai
thip vao dau vu, sau d6 tang lén dat dinh cao
vao khoang tuan thir 5-8 sau trong, sau d6 giam
cho dén cudi vu (Van Den Berg ef al., 1998a).

Rép dju twong

Aphis glycines [Hemiptera: Aphididae] la
loi rép c6 ngudn gbc tir ving Béc A. Chung co6
2 dang 1a c6 canh va khoéng canh, dic diém co
thé nho, kich thudc khoang gﬁn 2 mm. R¢p dau
la dbi twong gdy hai nghiém trong & My va
Canada, gay thiét hai téi 2,4 triéu d6 la hang
nam néu khong cé bién phap phong trir kip thoi
(Tilmon et al., 2011). Cling theo Tilmon va
dong tic gia (2011), rép dau twong méi ghi
nhan xudt hién & My tir nhimg nam 2000, sau
do ching nhanh chong lan rong ra 22 bang va 3
tinh & Canada trong vong 4 nim. O bang
Ontorio (M¥), vao mua xuan va mua h¢ s€ chi
thdy rép cai, chung sinh san cho tdi tan khi cay
dau tuong truong thanh. Ban dau rép xuét hién
v6i mat do thap, sau d6 mat do quan thé ting
1én. Mot nam & viing ndy c6 toi 12 lira rép, phan
16n cac ltra 1a dang hinh rép khong canh. Khi
mat do quan thé rép cao, chung bat dau xuat
hién dang hinh c6 canh dé di chuyén sang
nhiing vung lan cén (Ronald ef al., 2009). Rép
tiét ra dich mat bao phu cac 1a dau tao diéu kién
cho nim mudi den phét trién lam cho 14 xoan,
cay lun, hat 1ép, din dén giam ning suat toi
40% hodc hon. Ngoai tac hai truc tiép, rép dau
con ¢ kha nang truyén bénh virus gy kham la
dau tuong.

CAC GEN MA HOA PROTEIN POC TO CO
NGUON GOC TU B. thuringiensis VA UNG
DUNG TRONG CONG NGHE GEN THUC
VAT

Céac gen ma héa protein doc to c6 nguon goc
tir vi khuan B. thuringiensis

Gan mot thé ky qua, vi khuan Br 1a ddi
tuong duoc nghién ctiru nhiéu nhat trong so cac
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tdc nhan vi sinh vat gay bénh cho con trung.
Hién nay, ché phém sinh hoc diét con trung cé
ngudn gdc tir Bt chiém t6i 90% thi truong thude
trir sdu sinh hoc. Trong qua trinh sinh truéng va
phat trién, Bt ¢6 kha ning sinh ra 3 loai protein
doc to diét con trung chinh 1a Cry (crystal 8-
endotoxin), Cyt (Cytolysin), Vip (Vegetative
insecticidal protein) va mot s6 doc to khac nhur
hemolysin, enterotoxin, chitin... Cac protein doc
t6 nay diét con tring bang cach gay doc hé tiéu
héa ctia con tring man cam. Nam 1981, gen ma
hoa protein ddc to diét sau dau tién cia Bt dugc
tach dong va doc trinh ty. Pén nay, hang loat
gen ma hoa protein doc t6 (cry, oy, vip) da
dugc nghién ctru ddc tinh. Nam 1985, cdy trong
dau tién trén thé gidi dugc chuyén gen cry cua
Bt @é diét sau la cay thuoc 14, m¢ ra ky nguyén
chon tao giéng cay trong bién d6i gen mang cac
tinh trang mong muon (Barton et al., 1987).
Hién nay, gen ma héa protein doc t6 ctia Bt bao
gdm khoang 1000 gen da dugc phan loai thanh
80 ho chinh (http://www.btnomenclature.info/).
Céc loai doc t6 cia Bt khac nhau vé tinh dic
hiéu ddi véi ting loai con triung thudc bo Canh
vay (Lepidoptera), Hai canh (Diptera), Canh
cung (Coleoptera), Canh ntra (Homopera),
tuyén tring (Nematoda)... (Crickmore et al.,
2013).

Gen cry md hod protein tinh thé déc t6 Cry

Doc to Cry 1a ho doc td quan trong va tng
dung nhiéu nhat trong san xuét thudc trir siu Bt
va chuyén gen khang sau vao cay trong. Chiing
dugc mi hoa boi cac gen cry nim trén céc
plasmid. Gen cry ty nhién thuong nam trén
plasmid co kich thuéc 16n, trong do6 chi c6 doan
khoang 2 kb ma héa protein tinh thé doc. Cac
plasmid nay c6 mit trong hau hét cac ching Bt
nghién ciru véi sé luong dao dong tir 2 dén 12
plasmid. Ngoai ra, cac gen cry ciing co thé nam
trén nhidm sic thé & mot s6 chung Bf nhu ching
kustaki HD1, aizawai 7.29... Cac nghién ctu
cling cho thay nhiéu gen tong hop doc té c6 thé
ton tai trong mot chung Br nhu chung Bt
israelensis c6 4 gen cry va 2 gen cyt ma hoa cac
protein Cry4Aa (125 kDa), Cry4Ab (135 kDa),
Cryl0Aa (58 kDa), CryllAa (68 kDa) va
CytlAa, Cyt2Ba (27 kDa). Cac gen nay nam

trong ciing mot plasmid co khéi lugng 72 MDa
(Carlson, Kolsto, 1993; Carkson et al., 1994;
Shirin et al., 2003).

Cac gen cry dugc phan loai dua trén hoat
tinh diét con trung dic hiéu va su tuong dong
ctia chudi nucleotide. Trén co s& ndy, gen cry va
protein tinh thé doc t6 diét sau dugc chia 1am 6
nhom chinh: (1) Gen cryl ma hoa protein Cryl
¢6 khdi lugng phén tir 130- -140 kDa gy doc do6i
voi con trung bo Canh Vay (Lepidoptera); (2)
Gen cry2 mi hoéa tién doc td co kh01 lugng phan
tir 69-71 kDa c6 hoat luc voi 4u trung cua bd
Céanh vay (Cry2B) va bo Hai canh (Cry2A); (3)
Gen cry3 ma héa protein 73-74 kDa diét cén
trung by Céanh cung; (4) Gen cry4 ma hoa
protein c6 khoi lugng phéan tir 135, 128, 74 va
72 kDa diét 4u trang thudc bo Hai canh; (5) Gen
cry5 ma hoa protein doc td c¢6 khéi lugng phan
tir 80 kDa diét con tring b Canh vay va Canh
ctng; va (6) Gen cry6 duge xép vao nhoém gen
diét tuyén tring (Hofte, Whiteley, 1989;
Crickmore, 2013). Dya trén d6 tuong dong cia
cac trinh tg amino acid, protein tinh thé doc td
dugc chia tiép thanh cic nhom phy. Tuy nhién,
viéc phan loai nay chi 1a twong dbi, dién hinh
nhu Cryl 1a doc t6 diét con trung thudc by Canh
vay, nhung CrylAb lai dugc cong bd diét au
trung mudi; Cry2 dugc dung dé chi hoat tinh
kép (diét dong thoi au tring bo Canh vay va Hai
canh), trong khi d6 Cry2B lai chi doc d6i véi du
trang bo Canh vay (Panbangred et al, 2000).
Céc doc to cung trong mot 16p cling khac nhau
vé hoat tinh diét sdu. CrylAa diét tim dau
Bombyx mori manh hon CrylAc 400 lan, trong
khi d6 hoat tinh ciia CrylAc dbi véi sau
Heliothis virescens hodc Tricoplusiani manh
hon CrylAa 10 lan (Ge et al., 1991). Poc t6
Cry8Da diét dugc loai bo hung Anomala cuprea
nhung khong diét dwoc loai Popillia japonica,
trong khi d6 Cry8Db c6 tac dung ngugc lai
(Asano et al., 2003; Yamaguchi et al, 2008).
Hién nay, c6 khoang 800 gen ma hoda cho
protein doc t& Cry da dugc xac dinh trinh tu va
dugc xép vao trong 78 ho dya trén su tuong
dong vé trinh ty cic amino acid. Trong do,
nhom cryl bao gdm 228 gen, cry2 co 68 gen,
cry3 c6 18 gen, cry7 c6 21 gen, cry8 c6 38 gen...
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(http://www.btnomenclature.info/).

Protein tinh thé doc t6 thuong ton tai & dang
tién doc t0 va c6 cdu trac dic thu. Dic diém
dién hinh trong cdu tric cua protein tinh thé doc
1 co cac ving bao thi nam xen ké& cac ving
bién doi. Cac vung bdo thu nay dong vai tro
quan trong vé mat cdu tric va chirc nang Cau
trac chung cuia protein tinh thé doc tb Cry gom
3 vung (Domain). Tha ty céc vung duogc tinh tir
dau N dén dau C ctia chudi polipeptide. Ving 1
bao gdm phan dau N bao thu cao, co chira mot
b6 gdm 7 chudi xodn a ddi song song (o
antiparallel) trong d6 chudi s6 5 dugc bao boc
boi cac chudi con lai. Ving 2 1a ving siéu bién
c¢6 chira 3 tim B ddi song song tao thanh mot
dang hinh hoc topo dién hinh goi 1a “Greek
key”, sip xép nay ciing duoc goi la cudn ling
kinh B (B-prism fold). Vung 3 1a ving dau C
bao thu khong hoan toan, chira 2 cuén X04n, Cac
tam B ddi song song tao thanh mot kep B (B-
sandwich) hinh hoc topo goi 1a “jelly roll”. V&
chirc ning, ving 1 lién quan dén hoat dong cia
kénh ion, buéc khoi dau ciia qua trinh hinh
thanh protein. Ving 2, 3 lién quan dén viéc gin
thy thé va quyét dinh tinh dic hiéu voi con
trung. Tuy nhién & mot sb doc td, vung 3 cling
tham gia vao hoat dong cua kénh ion. Protein
tinh thé doc nhom CrylA va Cry3A bao gom:
ving 1 chira 28-282 aa, ving 2 ving siéu bién
¢ 283-461 aa va ving 3 ving dau C bao gdom
462-610 aa (Grochulski et al., 1995; Rajamohan
et al., 1996; Wolfersberger, 1996).

Co ché hoat dong ciia protein tinh thé Cry
lién quan t6i sy hoa tan cua tinh thé trong rudt
gilra ctia con trung. Khi sau dn phai protein doc
t6 tinh thé B, dudi tac dong cua enzyme
protease cé tinh kiém (pH>10) trong rudt sau,
tinh thé doc bi hoa tan va mot nhan doc té c6
khéi lugng phan tir 60-65 kDa duoc hinh thanh
va hoat hoa. Poc t6 di hoat hoa bam vao cac
phan to cdm thy dic biét nam trén mang vi thé
ctia té bao thanh rudt sau. Su gan két nay & rudt
sdu lam thay doi gradien dién héa tao thanh cac
16 10 (kénh ion) va do d6 pha hiy can bang ap
suat tham thu ctia mang té bao, lam cho té bao
phong 1én, bi phan huy, dan dén su chét. Tinh
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dic hiéu cua doc t6 phu thudc kha ning gan véi
thu thé dic hiéu trén mang cua long nhung rudt
gitta con tring man cam; mot s6 vi tri ¢o thé
lién két v6i mot loai doc t6, mot sd vi tri khac
c6 thé lién két voi hai hay nhiéu loai doc td
(Bravo et al., 2007). Trong khi d6 da day cua
ngudi va dong vat mau néng cd dd pH< 2,
protein tinh thé khong bi hoa tan nén dugc thai
ra ngoai. Vi vay, protein tinh thé B dugc xem la
mot tdc nhan di¢t con trung cé tinh dac hiéu cao
va rat an toan voi ngudi va dong vat bac cao (Li
et al., 1991; Knowles, Dow, 1993).

Gen cyt md héa protein doc t6 Cyt

Ciing c¢6 ban chit 1a protein va hinh thanh
thé vii nhu doc t6 Cry, nhung tinh twong dong
cta trinh ty amino acid giita doc té Cyt va doc
t6 Cry hau nhu khong dédng ké. Hién nay, 37
doc t6 Cyt thudc 3 nhom (eytl, cyt2, cyt3) da
dugc cong bd. Cac doc to nay co khdi lwong
phan tor 2530 kDa va chu yéu thudc cac dudi
loai B. thuringiensis israelensis, morrisoni,
medellin, neolonensis, kyushuensis,
damstradiensis,  fuokukaensis, tenebrionis
(Crickmore, 2013).

Gen vip ma héa protein déc té Vip

C6 mot s protein diét sau khong lién quan
dén protein Cry duoc tao ra & mot sé chung B.
thuringiensis trong pha sinh trudng sinh dudng
ctia té bao, cac protein nay goi chung la Vip
(Vegetative Insecticidal Protein). Cac Vip nay
khong phai la protein tinh thé ma 1a protein tiét
tir té bao. Poc td Vip dugc phat hién dau tién la
Vip3A1l va Vip3A2 vao ndm 1996 nho Estruch
va cdng su. bPén nay, cac nha khoa hoc da phat
hién dugc 129 gen vip mi hoa 4 nhom doc t6
Vip tr Vipl — Vip4 (Estruch et al, 1996;
Crickmore, 2013).

Gen vip34 xuét hién trong ca cac ching Bt
va Bacillus cereus. Gen nay ma hoda protein 88
kDa dugc tong hop trong subt pha sinh dudng
nhung khéng dugc tiét ra ngoai. Protein nay ¢
hoat tinh dbi v6i rat nhiéu con tring giy hai
thugc bd Canh vay nhu: Agrotis ipsilon,
Spodoptera  frugiperda, Spodoptera exigua,
Helicoverpa zea. Khi con tring man cam &n
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phai ddc to Vip3A la nguyén nhan giy phan
giai cac té bao biéu mo rudt giira; cac dic tinh
vét 1y ctia Vip3A biéu 16 tinh doc nhu protein
Cry (Estruch et al., 1996; Lee et al., 2003).

Ung dung ngudn gen khing siu trong cong
nghé gen thue vt

Véi su gia ting dan sb toan cau nhanh nhu
hién nay, lam sao dé ting san luong nong
nghiép, cung cap lwong thyc 6n dinh cho con
ngudi luén 1a mdi quan tdm 16n ctia nhidu quoc
gia. Tinh hinh Iuvong thuc bip bénh con kha phd
bién. Bén canh nhiing nguyén nhan 16n con ton
tai (nong nghiép chua duoc coi trong dung mtrc,
dat dai chua dugc st dung hop 1y...), 16 rang sau
va bénh hai 1a mot trong nhiing yéu to gay thiét
hai chu yéu cho mua mang. Mic du nhiéu bién
phap bao vé thuc vat da dugc ap dung nhung
nhitng ton that nghiém trong do sau bénh gay ra
trén pham vi toan cau wdc tinh van chiém toi
50% tong san lugng lia my hang nim va toi
80% trén cdy bong. Cac con sb twong ung & dau
tuong 1a 26%, ngd 31%, laa 37% va khoai tay
40%. Muc do thiét hai tang nghiém trong khi
cay trong khong dugc ap dung cic bién phap
bao vé (Oerke et al., 2006).

Hién nay, dé phong trir sau bénh hai, rat
nhiéu loai thudc trir sdu hoéa hoc di duge su
dung voi chi phi ton kém, ciing nhu giy 6
nhiém méi trudng va giy hai téi suc khoe con
nguoi. Do do, nhirng ky thuét tién tién trong bao
vé cay trong dugc tmg dung nham xay dung
mot nén nong nghiép sach, bén vimng. Viéc tao
ra cac giéng cdy trong moi c6 kha ning khang
sau dugc dic biét quan taim, gop phan nang cao
ning sudt va khic phuc nhitng han ché khi st
dung cac bién phap trir sdu hoa hoc cling nhu
cac bién phéap sinh hoc truyén thong.

Céc loai cay trong bién doi gen tao ra nhd
st dung cong nghé sinh hoc duoc trong nhidu
nhit hién nay 1a dau tuong, bong, ngd va cai
dau véi hai tinh trang duoc sir dung phd bién 1a
tinh trang khang thudc diét c6 va khang con
trang. Dién tich canh tic cay trong bién d6i gen
tiép tuc tang tir 1898 triéu ha nim 2017 lén
191,7 triu ha trong nam 2018. SO lugng ciy

trong bién d6i gen di ting gan 113 lan trong
sudt 23 ndm qua (tir 1996 dén 2018) (ISAAA,
2018). Nhin chung, dién tich canh tac cdy trong
bién d6i gen, dic biét 1a cdy khang con tring,
tiép tuc tang do cac nudc canh tac cay trong
bién d01 gen lon trén thé gioi tlep tuc tang ty 1¢
gieo trong nhiing giéng cay trong chinh. Vi duy,
ti 1& canh tac bong Bt & An D9 ting tir 11 triéu
ha nam 2013 Ién 11,6 triéu ha nam 2014. Bong
Bt di tao ra cudc cich mang trong sin xuét
béng & nudc nay. Tong loi nhudn kinh té ma
bong Bt mang lai cho An D trong khoang thoi
gian tir 2002 dén 2013 1a 16,7 ty USD, riéng
nam 2013 dat 2,1 ty USD. Cac gidng bong Bt

cling lam gidam mot nira lugong thuéc trir siu can
su dyng; lam tang gap d6i nang suat thu hoach,
chuyén An Do tir nudc nhap khau bong thanh
nudc xuat khau boéng 1on nhét trén thé gidi.
Nim nuéc thude khéi EU (Tdy Ban Nha, B6
bao Nha, Cong hoa Séc, Slovakia va Rumani)
da canh tac 131.535 ha ngd Bt bién d6i gen
trong nam 2017. Trong d6, Tay Ban Nha canh
tac 91% tong dién tich ngd Bt sy kién MON810
cua EU tuong duong 124.227 ha va ti 1€ ung
dung céng ngh¢ sinh hoc & muc 31,6% (ISAAA,
2017). Trong khi d6 & chau A, Trung Qudc di
phat trién hang chuc dong laa va ngd bién doi
gen biéu hién cac protein Bt diét con tring nhu
lta Bt Kemingdao (KMD), mfb-MHS86, TT51-1
(Huahui 1), TT9-3 va Bt Shanyou 63; hay ngd
Bt Zhengdan958K va Shuangkang 12-5.

Viéc biéu hién gen cryl4 dang dai trong ciy
thudc 14 va ca chua Ia nhitng trudng hop dau
tién vé cay chuyén gen chdng chiu sau hai thugc
bd Canh vay (Barton ef al., 1987; Vaeck et al.,
1987). Tiép theo, nhiéu loai gen Bt khac nhau
dd duoc biéu hién & cay tréng nhu thudc 14,
khoai tay, ca chua, bong, lGa, ngd (Kumar et al.,
2008). Vao thang 5 nam 1995, nhiing céy khoai
tdy chuyén gen mang gen cry34 lan dau tién
duoc phép trong 0 My. Mot nam sau, bong va
ngd lai chuyén gen mang gen crylAbl cing
dugc phép phat trién. Nhitng cdy chuyén gen
nay déu c6 kha ning khang véi nhimng siu bénh
quan trong nhu sdu duc than ngd, sdu an chdi
thudc 1a, sdu duc qua bong, sau hong duc qua
bong, rép khoai tdy va da gidm viéc phu thude
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vao thudc diét sdu hoa hoc. Kha ning chong
bénh cua cdy chuyén gen gop phin nang cao
ning suat ciia bong va ngd (Betz et al., 2000).
Theo Kumar va ddng tac gia (2008), hon 50 loai
cdy trong khac nhau di dugc chuyén cac gen ma
hoa cho doc to CrylAal, CrylAbl, CrylAcl,
CrylCal va Cry3Aal da dugc t6 hop hodc bién
d6i dé tang hoat tinh gdy doc cho siu. Bong Bt
Bollgard II biéu hién dong thoi hai doc to Bt
CrylAC va Cry2Ab da khang lai hang loat con
trung gay hai cho cdy bong thuoc bo Canh vay.
Cay ngd chuyén gen biéu hién doc to kép
Cry34Abl/ Cry35Abl ciling c6 kha nang khang
nhidu sdu hai thudc ho Chrysomelidae. Ngo
chuyén gen khang sau (MON89034) YieldGard
VT Pro mang hai gen cé _nguon gbc Bt: gen
tai to hop cryl4.105 (bao gdm cac gen crylAb,
cryldc, crylF) va cry24b2 da dugc dung dé
kiém soat 3 loai sdu chinh trén cay ngd la siu
duc than (Ostrinia furnacalis), siu duc bap
(Helicorvepa — armigera) va sau  khoang
(Spodoptera litura). Day la dbi tuong cay trong
chuyén gen duoc cap phép san xuit thuong mai
& Viét Nam tir nam 2014.

O Viét Nam, thubc trir sdu sinh hoc Bt
thuong mai dugc Gng dung dau tién trong
phong trir sdu hai cdy trong noéng nghiép tai

Vién Béo vé thuc vat vao nam 1971. Tuy nhién,

nhitng nghién ctru, san xudt va ung dung Bt
méi bit dau duoc thuc hién tir nim 1973 tai
Vién Sinh vét - Vién Khoa hoc Viét Nam (nay
la Vién Han l1am Khoa hgc va Coéng ngh¢ Viét
Nam). Thoi ky tr nam 1971-1993, céc nghién
ctru vé vi khuan Bt déu huéng sy quan tim dén
muc tiéu san xuét va ung dung ché phim Bt
phuc vu sin xuit nong nghiép, chua co céc
nghién ctru co ban nhu phan bd cua vi khuan
Bt & Viét Nam. Thoi ky nay di budc dau san
xudt va 4p dung thanh cong ché pham Bt (Ngo
Pinh Binh et al, 2010). Tt nam 1995 nay,
viéc nghién ciru Bt duoc chuyén sang hudng
nghién ctu co ban phuc vu x8y dung cong
nghé san xuat va ung dung trong noéng nghiép
(san xuat thudc trir sdu B va tng dung trong
cong nghé chuyén gen thuc vat). Hién nay, Bo
suu tap Bt cia Viét Nam tai Vién Cong nghé
sinh hoc c6 hon 2.000 chung phan 18p tai Viét
Nam, trong dé c6 114 chung khang nguyén
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chuan qudc té dung cho san xuat 78 kit huyét
thanh cho phan loai. Qua so sanh v&i cac
chung Bt trén thé gioi, cac chung Br cua Viét
Nam rat da dang vé chu tric tinh thé doc to
(hinh thap chiém 63,1%, hinh cau 11,2%, hinh
khdi 1ap phuong 4,8%), da dang vé typ huyét
thanh va dic biét da dang vé gen mi hoa
protein di€t cén trung thudc bd Canh Véy,
Céanh ctng, Hai canh, diét tuyén trung hai cay
noéng lam cong nghiép, diét té bao ung thu
ngudi... Trong d6, gen cryl (crylAda, crylAb,
crylAc, crylB, crylC, crylD, crylE, crylF)
chiém 57%; cry2 - 5%, cry4 (cry4A4, cry4B) -
43%; cry 3, cry8 - 8%; va céc gen cyt, Vip,
parasporin chiém khoang 1-5%. Pic biét, co
chung chira dén 5 gen, bao gém: crylda,
crylAb, cryldc, crylC, crylD. Mot sb gen da
dugc tach dong va xéac dinh trinh tu (crylA4b,
crylAc, cry2Ab, cry4A, cry4B, cry34, cry8D,
vip34). Cac gen nay déu c6 hoat tinh diét con
trung bd Canh Véy (sau to, sau xanh, sau xanh
da lang, sau khoang), Hai canh (doi nha, bo
gdy) va Canh cing (mot thoc, bo hung) cao.
T nguon gen nay, cac ché pham Br diét sau bo
Cénh vay, Hai canh, Cénh cing da va dang
dugc thuc hién, trong d6 mot sb ché phém da
dugc su dung trong thuc té: BioBact®WP diét
sau bo Canh vay va BioMos®WP diét bo gay.
Két qua cho thay hiéu qua diét sau dat tir 79-
87,6% so voi thudc héa hoc 77-83%; hiéu qua
diét du tring mudi gay bénh sot rét (dnopheles
minimus), sot xuat huyét (dedes aegypti), mudi
gay bénh viém nao Nhat Ban
(Culextriaeniorhynchus) dat 95,8-100%. Tuy
nhién, thudc trir sdu Bt sinh hoc c¢6 nhuge diém
12 hoat tinh diét sdu khong 6n dinh, kho bao
quan va gia thanh cao. Dé khic phuc, mot sd
gen tu cac chung Bf phan lap tai Viét Nam da
duoc biéu hién trong Escherichia coli (cry8Da,
cry24b, cry44, crylC) va budc dau da duoc
nghién ctru chuyén gen vao cay trong nhu gen
cry8Da ma hoa protein tinh thé diét bo hung
thudc by Canh cung (Vo Thi Thi et al., 2000;
Ng6 Dinh Binh er al, 2008, 2010; Le Thi
Minh Thanh et al., 2005, 2008, 2009, 2011,
2012a, b; Nguyen Thi Hoa er al., 2014). Gen
cryld(c) tong hop nhan tao di dugc nghién ctru
biéu hién trong vi khuan E. coli (Lé Thi Thu
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Hién et al., 2002a), sir dung dé thiét ké cac
vector biéu hién thuc vat va tao chung vi
khuan Agrobacterium tumefaciens phuc vu
cong tac chuyén gen vao cay trong (Lé Thi
Thu Hién et al., 2002b, c). Gen vip34 da dugc
cai bién ma di truyén dé ting cudng biéu hién
trong thuyc vat (Tran Thi Ngoc Diép et al.,
2010). Cac ciu tric gen cryld(c) da dugc su
dung dé chuyén vao cay thudc 14, ngd (Huynh
Thi Thu Hué et al., 2008; Nguyén Vin Dong et
al.,2010a, b).

T1nh dén thang 11 nam 2014, c6 téng cong
191 giéng ciy trong chuyén gen khang sau
thwong mai dugc ghi nhan boi t6 chirc ISAAA
(Bang 1). Hau hét cac sy kién chuyén gen déu
mang cdc gen ¢ ngudn goc Bt. Cac gen dugc
chuyén tap trung chu yéu vao nhom cryld,
cry24 va crylF. Ngoai ra, mot s nhom gen co
ngudn géc Bt khac duoc st dung bao gom:
cry3A, cry3B, cry9C, cry344bl, cry354bl va
vip3a. Co thé thay cac gen nay c6 tinh wu viét
qua tan sd st dung rat cao.

Bang 1. Danh sach cay tréng chuyén gen khang sau da thwong mai hoa.

Cay tréng S6 sw kién Gen sir dung
chuyén gen
Ngb (Zea mays) 110 cry1A, cry1Ab, cry2Ae, cry2Ab2, cry3Bb1, cry1F,
cry9C, cry34Ab1, cry35Ab1, vip3Aa, DvSnf7
Bbéng (Gossypium hirsutum) 40 cry1Ac, cry1Ab, cry2Ab2, cry2Ae, cry1C, cry1F,
vip3Aa, cry1A, CpTI (cowpea trypsin inhibitor)
Khoai tay (Solanum tuberosum) 30 cry3a

bau twong (Glycine max)
Lda (Oryza sativa)

4
3
Bach dwong (Populus sp.) 2
Ca tim (Solanum melongena) 1

1

Ca chua (Lycopersicon esculentum)

cryl1Ac, cry1Ab2, cry1F

cry1Ac, cry1Ab

cry1Ac, API (arrowhead protease inhibitor)
cry1Ac

cry1Ac

Téng cong 191

TINH HINH NGHIEN CUU VA UNG DUNG
GEN MA HOA PROTEIN BOC TO BE TAO
CAC GIONG DAU TUONG KHANG SAU

Phwong phap phat hién va phén 1ap gen ma
hdéa cac protein doc t6 tr vi khuidn B.
thuringiensis

C6 nhiéu phuong phap khic nhau di dugc
st dung dé phan lap cac gen mé hoa cho doc td
moi tu Bt. Phuong phédp PCR dugc Carozzi va
dong tac gia (1991) sir dung dau tién dé du doan
hoat tinh diét con trung cua cac chung Bt chua
dugc nghién ciru trude day. Tiép theo sau 1a cac
phuong phap cai bién dya trén PCR nhu lai
PCR (Kalman et al., 1993), PCR-RFLP (Kuo,
Chak, 1996), E-PCR (Juarez-Perez et al., 1997)
va PCR-SSCP (Lin et al., 2007). Viéc xay dung
cac thu vién DNA cua Bt trong E. coli va sang

loc bang phuong phap lai Western (Schnepf,
Whiteley, 1981; McLinden et al, 1985),
phuong phép duva vao lai khac (Masson et al.,
1992; Lee, Gill, 1997; Balasubramanian et al.,
2002; Kongsuwan et al., 2005), hodc phat trién
thu vién DNA trong ching B dot bién khong
hinh thanh tinh thé Cry va quan sat dudi kinh
hién vi ciing da duoc sir dung dé phat hién cac
gen cry moi.

Tuy nhién, cac phuong phap dua trén PCR
dugc st dung pho bién dé phan 1ap cac gen cry
méi. Cac modi nhan gen dugc thiét ké chu yéu
dya vao céc trinh tu bao thi dugce cong bd baoi
Hofte va Whiteley (1989). Mac du vay, phuong
phap niy ton tai nhiéu han ché nhu kho tim
dugc gen cry mai (gen c6 it hon 45% trinh ty
amino acid tuong dong véi gen cry di biét) va
khé thu nhéan dugc trinh tg hoan chinh cua gen
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cry. Thanh cong trong viéc gidi trinh ty hé gen
ngudi nam 2003 da mo ra mot giai doan phat
trién méi trong nghién ciru vé khoa hoc sy séng,
ky nguyén héu genome hay ky nguyén omics
v6i nhiéu k¥ thuat méi dugc phat trién va ing
dung. Mot trong nhing k¥ thuat dugc phat trién
rat manh 1a k¥ thuét giai trinh tu gen thé hé mai
(NGS) cho phép gidi trinh tu hé gen hi¢u qua va
nhanh hon rat nhiéu so v&i k¥ thuat trude day.
Véi cac tién bo vé thiét bi va hoa chat, hién nay
giai trinh ty hé gen cia mot co thé séng c6 thé
duoc thuc hién tai cidc phong thi nghiém dugc
cap kinh phi vira phai véi thiét bi doc trinh ty
thé hé m¢i nhu solid, solexa, ion-proton, 454,
trong thoi gian ngan (c6 thé chi trong 24h) va
gi4 thanh ré. Trinh ty hé gen vi khuan hay virus
c6 thé dugc xac dinh dé& dang véi cac thiét bi co
cong suit nho khoang 6-10 Gb. NGS 1a mot
cong cy manh nhét dé phat hién duogc céac tac
nhan gdy bénh, cac dot bién voi ty 1& thap.
Chinh vi vay, gidi trinh ty gen thé hé¢ méi la
cong cu khong thé thiéu trong phat hién va dinh
lugng céc dot bién trong ung thu, bénh di
truyén. ..

Do c6 tac dong rat 16n dén san xuit nong
nghiép cling nhu tinh da dang cao vé gen ciia
tirg chiing Bt nén cic nghién ctru vé hé gen ciia
chung trén thé gi6i rat dugc quan tim. Cac gen
moi c6 hoat tinh khang sau manh hon va phé
diét sdu rong hon dugc phat hién va tinh da
dang gen cua cac ching dugc xac dinh. Viéc su
dung k¥ thuat PCR di cho phép phén lap s
lugng 16n céc gen Bt diét con trung dac hiéu.
Dén nay, cong nghé NGS méi cho phép sang
loc nhanh, nhiéu, hiéu qua, véi chi phi thap cac
protein diét sau Bt.

Trong cac nam qua, nhiéu trinh tu hé gen
clia cac chung Bt di duogc cong bd trén Ngan
hang Gen Qudc té GenBank. Nam 2015, Li va
dong tac gia da cong bd trinh ty hé gen cia
chung B. thuringiensis HD521. Chung nay vua
c¢6 kha ning e ché vi khuan giy bénh bac la
(Rhizoctonia solani AG1 IB) va vira c6 thé hinh
thanh céc tinh thé doc t6 Bt hinh ludng thap
gdm ba gen cry7 diét 4u tring siu
Henosepilachna vigintioctomaculata (B céanh
ctimg). Hé gen ciia HD521 ¢6 1 nhiém sic thé
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5.429.688 bp (ty 1&6 G + C cia cac nhiém sic thé
la 35,28%) va 6 plasmid: pBTHDS521-1,
pBTHDS521-2, pBTHDS521-3, pBTHDS521-4,
pBTHD521-5 va pBTHDS521-6 (GenBank:
CP010106, CP010107, CP010108, CP010109,
CP010110, CP010111, CP010112), trong do6 voi
chiéu dai gen mad hoa protein doc to la
4.544.493 bp. Plasmid pPBTHD521-5 chtra 3 gen
cry7, ¢6 thé hinh thanh céc tinh thé doc t6 hinh
ludng thap. Trong sé 3323 cac gen du doan, 25
la gen chirc nang COG chung.

Palma va dong tac gia (2014) da giai trinh
tuy hé gen cua 2 chung Bt st dung hé thong
Illumina thé hé¢ moi. Chung Hu4-2, diét nhidu
loai con trung canh phan va mot s6 loai mudi,
mang gen crylla va cry9Ea ma hoa 2 tinh thé
doc t6 diét con tring va mot gen ma hoa protein
diét con trung Vip (vip3Ca?2). Chung LeapiOl
chira cac gen mé hoa cho 7 protein Cry (crylAa,
crylCa, crylDa, cry2Ab, cry9Ea va hai bién thé
gen crylla) va mot gen vip3 (vip34al0). Mot
gen dai 1.143 bp du doan 1a gen doc té méi da
dugc tim thdy trong ca hai chung. Protein du
doan c6 57% tuwong ddng véi protein 72 cua
chung Bt di cp bang sang ché (US8318900) va
100% twong tmg voi 41,9 kDa doc t6 diét con
trung tir vi khudn B. cereus. Poc té 41,9 kDa
duoc biéu hién trong E. coli va dugc biét chéng
lai bon loai budém (Mamestra brassicae,
Ostrinia nubilalis, Spodoptera frugiperda va S.
littoralis) va rép hai ddo Myzus persicae & lidu
khoang 4,8 mg/mL va 1,5 mg/mL va khong gay
tr vong hodc tridu chimg anh huong dén céac
con trung thu nghi€ém (Porcar, Caballero, 2000).
Diéu nay cho thdy nhiing protein giy doc dic
hiéu chi v6i con trung dich.

Sheppard va dong tac gia (2013) da cong bd
trinh ty hé gen cua chung B¢ subsp. 407 Cry diét
con trung by Canh vay. Hé gen cta chung nay
bao gdm 1 nhiém sic thé 5,5 Mb (GenBank:
CP003889) va 9 plasmid: BTB 2p, BTB_5p,
BTB 6p, BTB 7p, BTB 8p, BTB 9p,
BTB 15p, BTB 78p, va BTB_502p (GenBank:
tue CP003890 - CP003898); kich thude plasmid
tir 2.062 bp dén 501.911 bp. BTB 502p la
plasmid 16n nhat cua B. thuringiensis 407 Cry
theo cac cong bd cho dén nay va la hoan toan
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moi, v6i cac tim kiém trén ngan hang gen cho
théy 95% khac biét véi trinh ty cac plasmid da
dugc cong bd. Ty 1é G + C cua nhidm sic thé 1a
35,4% va cua plasmid tir 29,7% dén 35,7%.
Tong s6 gen du doan 1a 6.635 trong do 5.714
gen nam trén nhidm sic thé va 921 gen trén
plasmid.

Nim 2013, Liu va dong tac gia di xac dinh

trinh tu hé gen cia ching B. thuringiensis subsp.

kurstaki HD73 diét con trung canh vay. Hé gen
cua chung Bt HD-73 chura 8 replicons, trong do6
c6 mot nhiém sic thé va 7 plasmid (GenBank:
CP004069 (nhiém sic thé), CP004070 (pHT73),
CP004071 (pHT77), CP004073 (pHTI11),
CP004074 (pHT8 1), CP004075 (pHT8 2) va
CP004076 (pHT?7)). Nhidm sac thé dai 5,6 Mb
voi ti 1€ GC 31,4%, chura 5.892 gen, 104 tRNA
va 36 operon rRNA. Chiéu dai 7 plasmid 1a tir 8
- 77 kb, voi ti 1€ GC tur 29,73% - 34,66%, mang
235 ORFs.

Nam 2011, He va dong tac gia da cong bd
trinh ty hé gen cuia chung thudc duédi loai B.
thuringiensis subsp. chinensis CT-43
(GenBank: CP001907.1 - CP001917.1) c6 doc
tinh cao dbi véi con tring bo canh vay va Hai
canh (Helicoverpa armigera, Plutella xylostella,
Musca domestica, Meloidogyne incognita).
Chung nay c6 thé tao thanh cac protein tinh thé
doc to khac nhau bao gdm CrylAa3, CrylBal,
Cryllal4, Cry2Aa9, va Cry2Abl va tao ra
protein doc to Vip3AalO trong qua trinh lén
men. Phan tich trinh tg trén mdy Genome
Sequencer FLX (454) da x4c dinh dugc bd gen
cua chung B. thuringiensis CT-43 dai 6,15 Mb,
chta 11 replicons, mdt nhiém sic thé
(5.486.830 bp) ma hoa 5.596 dy doan khung
doc mo (ORFs), trong d6 c6 5.489 chudi ma
hoéa (CDS), 10 plasmid (c6 kich thude tir 6.880
dén 281.231 bp va dugc dat tén 1a pCT6880,
pCT8252, pCT8513, pCT9547, pCT14, pCT51,
pCT72, pCT83, pCT127 va pCT281 theo kich
thudc) va mang tong cong 737 ORFs. Ty 16 G +
C ctia nhidm sic thé 1a 35,38%, plasmid 1a tir
30,79% dén 34,97%. Plasmid pCT281 chira bén
gen gy doc la crylda3 (CT43_P281270),
cryllal4 (CT43_P281271), cry24a9
(CT43_P281278), cry24bl (CT43_P281265) va

mot gen vip34al( (CT43 P281262). Nhiing
gen doc t6 nay nam gan nhau va tao thanh mot
ving tac nhan gay doc t6 16n. Plasmid pCT127
chira gen crylBal (CT43 P127021) va mét
cum gen cho qué trinh sinh tong hop tir
CT43 P127037 dén CT43 P127041. S liéu
dén nim 2019 cho thay di c6 52 hé gen cia B.
thuringiensis dugc gidi trinh ty toan bd
(http://www.ncbi.nlm.nih.gov/genome/genomes
/4867).

Phoé diét sdu hai ddu twong ciia cic gen Br ma
héa protein ddc to khang siu

Tuy diéu kién dia 1y, khi hdu ma sau hai dau
trong & mdi mot nude cd dic trung vé loai va
muc do phd hoai riéng. Vung Dong Nam nudc
My, dau tuong bi phé hai bdi 4 loai sau chinh:
sdu do Pseudoplusia includens, sau xanh
Helicoverpa zea, sau duc than Elasmopalpus
lignosellus, sau an 1a Anticarsia gemmatalis
(Walker et al., 2000). Vung Bong va Pong Nam
chau A, dau twong bi tin cong boi nhidu loai
sau chinh: H. armigera, Spodoptera litura, S.
exigua pha hai 14 giai doan dau vu; rép Bemisia
tabaci, Megalurothrips usitatus va Edwardsiana
avescens chich hat 14; sdu cubn 14 Omiodes
indicata gay héng 1a nghiém trong; va sau duc
qué E. zinckenella, Maruca vitrata phéd hai
nghiém trong ning suat ddu vao cubi vu
(Srinivasan et al., 2009). O Viét Nam, theo
thong ké thi c6 3 nhém sau chinh: sau B6 Canh
vay (Sau duc qua E. zinckenella, M. vitrata, sau
an 14 hoa: sdu xanh H. armigera, sau xanh da
lang S. exigua, sau khoang S. litura, sau cudn 1a
Omiodes indicata), sau bd Hai canh (doi duc

gbc  Ophiomyia phaseoli, dodi duc than
Melanagromyza sojae) va by Cénh nua (rép
Aphis  craccivora Koch, Aphis glycines
Matsumura).

Theo thong ké két qua cong bd trén thé gidi,
cac gen doc to tir vi khuan Br diét cac loai sau
hai dau twong tap trung chi yéu ¢ cac nhom gen
cryl, cry2 va vip. Cac gen co phd diét sau kha
rong (Bang 2): gen crylAb co thé diét duge cac
loai sau Canh vay M. vitrata, S. exigua; gen
cryldc c6 thé diét cac loai E. zinckenella, S.
exigua, S. litura, Omiodes indicata, H. armigera,
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H. zea, Pseudoplusia includens; gen vip3C c6
thé diét S. litura, H. armigera ... (Estruch et al.,
1996; Strizhov et al., 1997; Walker et al., 2000;
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Ibargutxi et al, 2008; Hernandez et al., 2008;
Onstad et al, 2012, Palma et al, 2012;
Rodrigues-Silva et al., 2019).

Bang 2. Phé diét sau hai dau twong ctia mét sd gen khang sau Bt.

Con trung Tén khoa hoc Bo Gen Bt
Sau duc qua Etiella zinckenella Canh vay cry1Ac
Maruca vitrata Canh vay cry1Ab
Sau xanh da lang Spodoptera exigua Canh vay cry1Ab, cry1Ac, cry1Ca, cry1Da,

Sau khoang Spodoptera litura

Sau cudn 1a dau Omiodes indicata

Sau xanh Helicoverpa armigera
Helicoverpa zea
Sau do Pseudoplusia includens

Sau duc than Epinotia aporema
Elasmopalpus lignosellus

Rép dau Aphis craccivora

Aphis glycines
Rubdi (doi) duc than Melanagromyza sojae

Rubi (doi) duc gbc Ophiomyia phaseoli

cryiFa, cry1C, vip3A

Canh vay cry1Ac, cry1C, vip3C

Canh vay crylAc, cry1Fa

Canh véy cry1Ac, cry1Fa, cry2Ab, vip3A,
vip3C

Canh vay cryl1Ac

Canh vay cryl1Ac

Canh vay cryl1Ac

Canh vay cry1Ab, cry1Ac, cry1F, cry9C

Céanh ntra cry4Aa, cry11Aa, B. thuringiensis
subsp. kurstaki

Céanh ntra cyt2Aa

Hai canh B. thuringiensis subsp. kurstaki

Hai canh cry2Ab

Protein Bt c6 hoat tinh méi théng qua bién
doi di truyén

Ngoai nhing protein gdc phan lap tryc tiép
tir Bt, nhitng protein Cry méi cé thé dugce tao ra
thong qua k¥ thuat di truyén dua trén nhiing
protein dang dai. Nhitng protein méi dang nay
dugc biét sé ting cuong kha ning khang cia
cay va ngan ngua tinh khang vdi céc protein
Cry ctia con tring, vi chiing c6 thé mang nhiéu
vi tri gén véi cac thy thé khac nhau trong rudt
clia con trung. Tuy nhién, viéc thiét ké hop Iy
cac protein Cry moi doi hoi kién thirc day du vé
trinh ty gen, cdu triic va co ché hoat dong cia
cac protein Cry.

Protein Cry hoat dong trong rudt con trung

dich theo hai budc: trude hét gin véi cac thy thé,

tiép theo 1a gan va tich hop voi mang té bao rudt
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va hinh thanh 13 ro. Piém mau chét caa doc tinh
khong chi ndm & vi tri gén, ma con bao gém kha
ning gin két chit vao mang, hinh thanh 16 gin
lién véi doc tinh. Domain I lién quan dén sy
hinh thanh cua céc kénh ion trong mang rudt
cua con trung dich, trong d6 domain II tham gia
lién két ddc hiéu véi cac thy thé va domain III
chiu trach nhiém diéu chinh hoat dong cua kénh
ion (Schnepf ef al., 1998). Mot vai gbc amino
acid co tinh quyét dinh dén viéc hinh thanh tinh
thé cia protein Cry. Dién hinh nhu Tyrosine
268 chudi xodn a7 cua Cry3A dugc biét c6 vai
tro quan trong trong gilt cau truc dac thu cua
chudi xoén a7, can thiét cho viéc 6n dinh va tinh
thé hoa (Park, Federici, 2004). Vi Cry c6 trinh
tu domain III va I twong ddi giéng nhau giira
cac protein, nén cac protein Cry khac nhau ¢
thé co ciu trac xoan gap tuong tw. Nhitng khac
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biét ddng ké trong trinh ty cac cac protein 1 &
domain II, domain gén thu thé, chju trach nhiém
cho hoat dong ddc hi€u cua protein Cry. Viéc
hoan d6i giita cac domain va dot bién trong
ving ndy c6 thé tao ra protein c6 doc tinh méi
v6i phd diét con trung rong hon hodc doc tinh
cao hon; hay cé thé thiét ké mot loai ddc td
mang domain ddc hi€u cho coén trung dich va
domain hinh thanh 16 rd hiéu qua hon. Viéc
khéac nhau vé trinh tu gifra cac doc t6 vi khuan
c¢6 cung kiéu hoat dong 1a két qua cua sy tai to
hop gitta cac gen nay trong tu nhién (deMaagd
etal., 2003).

Thém vao dod, viéc xac dinh cac epitope lién
quan dén twong tic protein Cry va thy thé s&
cung cip co s phan tir cia tinh dic hiéu con
tring, dong thoi cho phép thiét ké cac doc td
moi c6 kha ndng diét con trung khang véi doc
td dang dai. Ngoai ra, protein Cry c6 ddc tinh
thay doi c6 thé dugc tao ra bang cach trao ddi
trinh ty cac gen cry khic nhau. Phan 16n sy da
dang cuia gen cry tu nhién c6 thé 1a két qua da
dang trinh tg do viéc trao ddi cac domain thong
qua tai to hop giita cac trinh ty twong dong
(deMaagd et al., 2003). Dya vao diéu nay, cac
gen cry da domain da dugc thiét ké bang cach
trao doi giita cac domain dic trung loai, tao ra
cac domain c6 tinh ddc hiéu tir cac gen cry khac
nhau dé m& rong hoat tinh khang siu cia céac
chung Bt. Viéc phan tich chuc ndng cua cac
protein lai s& cung cép thong tin hitu ich vé
tuong tac gitta cac domain churc nang cua cac
doc td nay. Két hop cac domain doc tinh cua
crylAb tr subsp B. thuringiensis subsp. aizawai
va crylAc th B. thuringiensis  subsp.
entomocidus, da tao ra mdt gen lai c6 doc tinh
cua cd hai gen. Hoat tinh cta protein Cry trong
Pseudomonas fluorescens da dugc cai thién
bang cach sir dung cac gen tai to hop c6 chira
mot phan dang ké cua ving C cua cryldb
(Thompson et al., 1995). Gen cry tai t6 hop moi
bao gdm mién doc tinh cta gen cry3da dbi véi
sau by Canh cing Leptinotarsa texana va vung
C cla crylAc tao ra protein Cry tai t6 hop c6
kich thuc 140 kDa trong E. coli (Carmona,
Ibarra, 1999). Phién ban tong hop cua Cry tai t6
hop méi c6 hiéu qua cao chéng lai S. litura va

H. armigera trong thubc 1a chuyén gen va diét
100% S. litura. Nghién ciru thay thé vung x0dn
a7 cua protein CrylAc véi doan doc t6 bach hau
B sir dung dot bién hudng dich di tao ra cac doc
t6 dot bién c6 kha ning diét H. armigera cao
hon so v6i CrylAc (Chandra et al., 1999).

Mot hudng tiép can khac trong viéc tao ra
protein B¢ c6 hoat tinh méi la phan tich chuc
ning cua cac protein. That vdy, bang cach trao
do6i cac vung ma hoa cho domain I hodc domain
III cta cac protein CrylAb, CrylAc, CrylC va
CrylE cho thiy tam quan trong ctia domain I1I
ciia doc td CrylAb trong viéc tao ra doc tinh
manh hon cta doc t6 Cry1C (Rang et al., 1999).
Protein Cry mang domain I va II cia mot vai
doc t6 Cryl két hop v6i domain III cia CrylCa
cho thiy hoat tinh ting cudng diét S. exigua
(deMaagd et al., 2000). Tuy nhién, c6 nhiing
trao doi nhu gilta cic ving ctia domain I cia
gen cryl c6 thé gdy mat doc tinh (Rang ef al.,
1999). Thay d6i trinh ty amino acid tai nhimg vi
tri chi chét ¢ chirc ning gin véi cac epltope
cta thu thé co thé thu duoc cac protein doc to
moi. Dong thoi, bang cach loai bo cac vi tri cit
khong co6 hoat luc trong khi van giit cac vi tri
can thiét dé tao ra qua trinh xuyén sdu vao mang
cling c6 khd nang tang cuong doc tinh cua
protein Cry.

Nghién ciru tao giéng dau twong khang siu

Vi€c ung dung cong nghé sinh hoc dé tao ra
cay dau tuong blen do1 gen, mang gen khang
con trung co nguon goc tu Bt gop phan tang
ning suat, han ché viéc st dung thudc trir sau
hoa hoc, tao diéu kién canh tic an toan bén
ving. Nhing thap ky dau tién cua cong nghé
tao cay trong bién d6i gen da khang dinh hiéu
qua va sy can thiét ctia cong nghé ddi véi an
ninh luong thuc va bao vé méi truong. Trong sb
cac cdy trong bién d01 gen, dau tuong ludn
chiém vi tri cao nhat vé dién tich, véi 50% téng
dién tich cdy trong bién d6i gen toan ciu vao
nam 2017 (ISAAA, 2017). Mac du vay, cac
gidng dau tuong bién ddi gen co kha nang
khang sau chwa nhiéu ma tap trung chu yéu vao
tinh trang khang thudc diét c6. Thyc té cho thdy
trong 94,1 triéu ha trong dau tuong bién doi
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gen, ¢6 69,7 tri¢u ha tréng dau tuong c6 kha
nang khang thudc diét co va chi co 24,4 triéu ha
danh cho dau twong c6 tinh trang két hop khang
sau va khang thudc diét co. Pau tuong co tinh
trang két hop nay di dugc trién khai thanh cong
& Argentina, Paraguay va Uruguay. O Brazil, tir
nam 2013 dén 2017, chinh phu di phé duyét 11
su kién dau twong cong nghé sinh hoc dugc
phép str dung cho thyc pham, thirc an chin nudi
va canh tac, trong d6 c6 2 su kién déu tuong cod
tinh trang két hop khang sau (bd Canh vay) va
khang thudc diét co (glyphosate) (ISAAA,
2017). Vé dic diém khang sau cua ddu tuong,
hién nay chi c6 hai cong ty san xuit giéng cay
trong bién d6i gen la Monsanto va Dow
AgroSciences tao ra giong dau tuwong c6 tinh
khang sau dac hi¢u dugc phép canh tac trén thé
gidi. Cu thé 1a sy kién chuyén gen dau twong Bt
MON 87701 x MON 89788 (Monsanto) cé tén
thuong mai Intacta™ Roundup Ready™ 2 Pro
nhim muc tiéu hiéu qua vao mot sb cac loai sau
buém nhung Anticarsia gemmatalis Hiibner
[Lepidoptera:  Erebidae] va  Chrysodeixis
includens Walker [Lepidoptera: Noctuidae]
(Bernardi et al., 2012) nho c6 chira gen ma hoa
protein téng hop TIC 107, gan gidng véi protein
CrylAc tg nhién (Macrae et al., 2005). Su kién
MON 87751 & dau twong mang hai gen Bt
gidbng nhu ngdé chuyén gen khang sau
MON89034 la gen tai t0 hop cryl4.105 va gen
cry24b2, dugc cap phép canh tac vao nam
2016. Tiép ndi sy phat trién cia hai gidng dau
tuong trén, Cong ty Monsanto da chon loc sy
kién MON 87751 x MON 87701 x MON 87708
x MON 89788 mang tit ca cac gen Bf clia cic
gidng dau twong thanh phan, va dugc 2 qudc gia
la Pai Loan va Han Qudc cho phép canh tac
(Bengyella et al., 2018). Tuong tu, sy kién dau
tuong bién d6i gen DAS-81419-2 (Dow
AgroSciences) dd duoc phat trién thong qua
phuong phap sir dung Agrobacterium dé biéu
hién cac protein CrylAc, CrylF va
phosphinothricin acetyltransferase (PAT) coé
ngudn gbc twong Gmg tir B. thuringiensis subsp.
kurstaki, B. thuringiensis subsp. aizawai va
Streptomyces  viridochromogenes. Sy kién
DAS-81419-2 két hop hai protein Bt trong dau
tuong gitp cho cac nha san xuat néng nghiép
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Nam M¥ dugc bdo v€ khoi thi¢t hai do mot )
loai sau hai bd Canh vy chinh (Marques ef al.,
2017). Bén canh d6, mot s6 quoc gia phat trién
cling diy manh cic nghién ctu st dung doc td
Bt méi dé chon tao giéng dau tuong c6 kha
ning khang nhiéu loai siu khac nhau. Qin va
dong tac gia (2019) tién hanh chuyén gen cry8
¢6 nguodn goc tir chung Bt HBF-18 vao giéng
dau tuong Jinong 28 giup cdy khang dugc sau
Holotrichia parallela [Coleoptera:
Scarabaeoidae].

Nghién ciru tao gidng cay trong bién doi gen
1a linh vuc duoc quan tdm nghién ciu ¢ Viét
Nam. Tao gidéng cay trong bién ddi gen doi hoi
c6 su dau tu cao, sy gan két chat ché cua nh1eu
linh vue cong nghé cao nhu: cong nghé té bao,
sinh hoc phan ti... Trude nam 2000, luc lugng
nghién ctru cht yéu 1a mot s6 can bo khoa hoc &
cac vién nghién ctru, truong dai hoc cé tham gia
vao cac du an hop tac qudc té tao cdy trong bién
d6i gen va hau nhu chua cd cac nghién ciru
cling nhu chua chuén bi mot cach ¢6 hé thong
cho viéc tao glong cay trong b1en d6i gen nhur:
ngudn gen dé tao gidng cay trong, nhan luc
khoa hoc cong nghg, trang thiét bi, k¥ thuat. Chi
dén sau nam 2000, mot vai dé tai nghién ciru
dau tién vé tao giéng cay trong bién d6i gen da
dugc trién khai thuc hién trong Chuong trinh
Cong nghé sinh hoc quéc gia KC04, Chuong
trinh Gidng ciy trong, vat nudi do Bo Nong
nghiép va Phat trién néng thon quan 1y.

Mic du nghién ciru tuyén chon, sang loc va
chon gidng truyén thong trén thé gidi cho thiy
da thanh cong trong viéc tao ra cac dong dau
tuong khang sdu nhung & Viét Nam chua co
nghién ctru nao di theo hudng nay. Cho dén nay,
hau hét cac gidng dau twong khang sau trén thé
gioi duoc tao ra thong qua con dudng chuyén
gen. O Viét Nam, nghién ctru chuyén gen vao
dau twong da dugc thuc hién thanh cong & nhiéu
trung tim, vién nghién ciru nhu Vién Di truyén
nong nghiép (Nguyén Vin Dong et al., 2013a,
b), Vién Lua dong bang séng Ciru Long, Vién
Cong nghé sinh hoc. Tuy nhién, nghién ctlru
chuyén gen khang sau méi chi duoc trién khai
tai Vién Di truyén nong nghiép (Nguyén Vin
Dong et al., 2010a, b) va Vién Lua dong bang
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song Ctru Long (Tran Thi Cac Hoa et al., 2013).

Céc dé tai nghién ctru lién quan dén phan lap va
cai bién gen c6 ngudn gdc tir Br, thiét ké vector
biéu hién trong vi khuan va trong thyuc vat (L&
Thi Thu Hién et al., 2002a, b; Lé Thi Minh
Thanh et al., 2005, 2008, 2009, 2011, 2012a, b;
Ng6 Pinh Binh et al., 2008, 2010; Tran Thi
Ngoc Diép et al., 2010). Bén canh do, cac dé tai
ciing tap trung vao viéc chuyén cic gen cryldc,
cry24a, cry44 va vip34 vao giéng dau tuong
nhap ndi Williams 82, Maverick va giéng dau
trong Viét Nam MTD176 (Nguyén Vin Pong
et al., 2010a, b; Tran Thi Ctc Hoa ef al., 2013).
Viéc phan lap cac gen tir vi sinh vét ban dia (B¢
va thiét ké vector biéu hién dugc cac gen khang
higu qua mot s6 loai sau duc qua gay hai chinh
g6p phan tao g1ong dau tuong bién dbi gen c6
ning suit cao, chat lugng tot khang sau co thé
ap dung dugc cho san xuat, gop phan dap ung
nhu ciu thyc tién, dong thoi giam anh hudng
cua viéc su dung thude trir sdu dén moi truong
va suc khde con ngudi.

KET LUAN

Viét Nam dugc cong nhin 12 mdt trong
nhitng qudc gia ¢ tinh da dang sinh hoc cao
nhit thé gi6i, vi thé viéc khai thac nghién ciru
sang loc va lua chon cac chung Bf ban dia mang
cac gen dac hiéu diét con trung dich c6 y nghia
khoa hoc va trién vong ung dung thuc tién. Viéc
phan 1ap, tach chiét cac gen khang sdu tir cac vi
sinh vat ban dia va thiét ké tong hop cac gen
khang siu méi trén co so cac két qua nghién
clru O trong nudc va qudc té 1a khoi ddu quan
trong, cho phép Viét Nam chu dong tao duoc
cac glong dau tuong bién d6i gen khang sau dic
hiéu c6 tiém ning thuong mai, dong gop cho su
phat trién nong thon dya trén nén tang cic cong
nghé hi¢n dai.

Loi cdm on: Cong trinh dwoc hoan thanh voi
sw ho tro kinh phi cia Pé tai "Nghién ciru
chon tao giong ddu twong khdng sau" (2017-
2020) thugc chwong trinh Cong nghé sinh hoc
néng nghiép, B6 Néng nghiép va Phdt trién
nong thon.
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SUMMARY

Soybean (Glycine max) is one of the crops which have high economic value and serve for food,
feed and process of many countries around the world. However, there are many factors affecting the
productivity of soybean, of which insect pests and diseases are the most harmful agents. Therefore,
an application of biotechnology to transfer insect resistance genes derived from a species of bacteria
Bacillus thuringiensis can contribute to increase soybean yield and significantly reducing pesticide
use. Currently, there are many insecticidal proteins detected from B. thuringiensis such as Cry, Cyt
and Vip with a broad and specific spectrum belonged to several orders Lepidoptera, Diptera,
Coleoptera, Homopera, and Nematoda. Numerous studies have been implemented over the world to
transfer genes encoding these proteins in combination or modified forms to increase their toxicity.
Several events of genetically engineered soybean with stacked traits of insect resistance and
herbicide tolerance are commercialized and approved to be cultured in many countries such as
MON 87701 x MON 89788 or DAS-81419-2. In Vietnam, studies on genetically engineered
soybean with insect resistance trait has been carried out. Moreover, the exploitation, screening and
selection of high biodiversity and indigenous B. thuringiensis strains which habors specific genes
capable of killing targeted insects and serve as materials for plant transformation are great scientific
meaning and potential practical application. This will be an important source of materials to create
many soybean cultivars with good ability of insect resistance in order to meet specific needs.

Keywords: Bacillus thuringiensis, genetically engineered crop, soybean, insecticidal protein,
insect-resistance gene
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