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Nghién ciru nay trinh bay tom tit mot 50 két qua chinh cua dé tai czip nha nwéc vé tao cay khoai lang khang
bo ha bing cong nghé gen. Hai ciu tric ‘mang gen doc to khang bo ha: cry3Cal, vtp2 1 da dugc phan lap,
t6i wu héa ma di truyen, thiét ké vao ciu tric diéu khién béi promotor dic hiéu ddi véi ci va bién nap
thanh cong vao glong khoai lang KB1 ctia Viét Nam theo quy trinh tai sinh va chuyen gen nho vi khuin
Agrobacterium tumefaczens Két qua da chon lgc va tai sinh dwgc 401 dong khoai lang chuyén gen bao gf)m
246 dong mang gen chuyén cry3Cal va 155 dong mang gen chuyén vip2-1. Phan tich cac dong khoai lang
chuyen gen dich bang phlr(rng phap sinh hoc phén tir da thu dwge 27 dong khoai lang chuyen gen cry3 Cal,
19 dong khoai lang chuyén gen vip2-1 dwong tinh véi phan iing PCR; trong d6 7 dong khoai lang chuyén gen
cry3Cal, 10 dong khoai lang chuyén gen vip2-1 di dwogc phan tich bﬁng lai Southern. D¢ tai ciing di danh
gia dwogc kha ning khang bo ha ciia mot s6 dong khoai lang chuyén gen & diéu kién phong thi nghiém. Pong
thoi, chimg minh dwogc cic dong chuyén gen cry3Cal, vip2-1 ¢6 kha ning bi thiét hai béi bo ha thap hon ré
rét (véi mirc dd pha hai PDI trung binh lan ot 13 1,75 va 2,1) so véi cic dong dbi chirng khong chuyén gen
(2,55). Két qua nay mé ra trién vong cai thién tinh khang bo ha ciia cdy khoai lang & Viét Nam thong qua
cong nghé gen.

Tir khéa: Agrobacterium tumefaciens, chuyén gen, cry3Cal, gen djc to, khoai lang, Ipomoea batatas L., vip2-1.

Chi s6 phén loai 4.6

pat van de

Khoai lang (Ipomoea batatas L.) thuoc ho Khoai
lang (Convolvulaceae) 1a mot trong nhiing cdy trong
quan trong nhat trén thé gidi. O nudc ta, khoai lang 1a
cdy trong chiém vi tri quan trong thi 4 trong san xuét
luong thuc, sau lta, ngd va san. Tong dién tich trong
khoai lang ca nudce 1a 151.108 ha [1]. Nang suét khoai
lang binh quan 0 nudc ta 1a 7,8 tAn/ha, thap hon nhiéu
so vOi nang suat binh quan cua cac quoc gia & chau
M§ va mot sé nudc chau A. Ngoai cdc nguyén nhan vé
gidng khoai lang dia phuong da thoai hoa, viéc canh
tac khoai lang chua thyc hién ding quy trinh k¥ thuét...
thi nguyén nhan dan dén ning suat thip cha yéu la do
ton that vi sau bénh, dic biét 1a do bo ha hai khoai.
Thiét hai do bo ha khoai lang gay ra ¢ cac vung chuyén
canh hodc trén dat kho han co thé 1én dén 30-50%.

Gan day, Bacillus thuringiensis (Bt) dugc xem la
phuong tién hiéu qua dé kiém soat con trung. Cac
gen cry ctia Bt ma hoa protein tinh thé doc t6 ¢ hoat
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tinh diét con tring duoc st dung phd bién dé chuyén
va biéu hién ¢ rit nhiéu cay tréng quan trong. Huong
nghién ctru tao cdy khoai lang chuyén gen mang gen
doc tb cua Bt cling da dugc céc nha khoa hoc trén thé
gidi quan tdm nghién ctru [2, 3]. Phuong phap chuyén
gen thong qua Agrobacterium tumefaciens dugc s
dung trong nhiéu loai thuc vat vi tinh hiéu qua, don
gian va 6n dinh cia no [4, 5]. Chinh vi vy, c6 nhiéu
nghién cuou da thanh cong trong viéc st dung phuong
phap nay dé tao cay khoai lang chuyén gen vdi cac tinh
trang khac nhau nhu khang thudc diét co [6, 7], khang
virus [8], cai thién chét lugng dinh dudng [9], thay d6i
thanh ph?m tinh bdt trong cu [10, 11], va dac biét la
tao tinh khang con tring ¢ khoai lang [2, 12]. O Viét
Nam, cling da c6 mot sb nghién ctu vé sy tai sinh in
vitro va chuyén gen vao mot sé giéng khoai lang Viét
Nam [13, 14].

Xuét phét tir nhu cau thuc tién can thiét do nguy co
thiét hai lon doi voi san xuat khoai lang do bénh ha gay
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RESULTS IN DEVELOPMENT
OF WEEVIL RESISTANT SWEET
POTATO LINES BY GENE
TECHNOLOGY

Summary

This paper presents the results in de-
veloptment of transgenic sweet potato
(Ipomoea batatas L.) cv. KB1 resistant
to sweet potato weevil (Cylas formicar-
ius). The two vector constructions were
transferred successfully into Vietnam’s
sweet potato KB1 mediated by A4. fu-
mefaciens via multiple shoot induct-
ing callus. Totally, the authors selected
and regenerated 401 lines, including
246 putative transgenic lines carrying
cry3Cal gene and 155 lines with vip2-1
gene in selection medium. The putative
transgenic lines were proved positive by
PCR and finalized by Southern hybrid-
ization: (1) Twenty seven transgenic
lines of cry3Cal and 19 transgenic lines
of vip2-1 gene were proved positive by
PCR reaction; (2) Seven putative trans-
genic lines of cry3Cal and 10 putative
transgenic lines of vip2-1 were proved
successfully by Southern hybridization,
confirming that the transgenic lines of
KBI1 cultivars contained a single or two
copy of the transgene. Besides, the re-
sistance to sweet potato weevil (C. for-
micarius) of transgenic sweet potato
clones was also tested under controlled
conditions. The transgenic lines of cry-
3Cal and vip2-1 were damaged by C.
Jformicarius much lower than wild type.
The results are expected to bring a pros-
pect to improve the weevil resistance of
sweet potatoes in Vietnam.

Keywords: Agrobacterium tumefaciens,
cry3Cal gene, insecticidal gene,
ipomoea batatas L., sweet potatoes,
transgenic, vip2-1 gene.
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ra & Viét Nam, Vién Cong nghé sinh hoc da tién hanh dé tai:
“Nghién ctru tao cdy khoai lang khang bo ha bang cong nghé
gen” nham xay dung h¢ thdng tai sinh va chuyén gen ¢ khoai
lang, gép phan tao giéng khoai lang méi mang gen khang bo
ha. Pé tai thuéc Chuong trinh nghién ctru va tmg dung cong
nghé sinh hoc trong nong nghiép, do B Nong nghiép va Phat
trién Nong thon quan 1y.

Vat lieu va phuong phap nghién ciu

Vit ligu nghién ciru: gidng khoai lang KB1 do Vién Khoa
hoc nong nghiép Viét Nam cung cap; bo ha truong thanh thu
thap tai ruong trong khoai lang xa Tan An, huyén Tan Ky, Nghé
An; chiung A. tumefaciens C58/pGV2260 mang vector chuyén
gen pBI10::spo hodc pIBT/35S mang cac ciu tric gen cry-
3Cal/vip2-1 va gen chon loc nptll dugc cung cép boi Phong
Cong nghé té bao thuc vat (Vién Cong nghé sinh hoc, Vién Han
lam KH&CN Viét Nam).

Phwong phap nghién ciru: cac phuong phap nghién ctiru
bao gdm: xdy dung hé thdng tai sinh in vitro ciy khoai lang
[15]; x4y dung va tdi wu quy trinh chuyén gen vao khoai lang
thong qua chuyén gen gus [16]; tao cdy khoai lang mang gen
khang bo ha thong qua A. tumefaciens va phuong phap phan
tich, danh gia cdy chuyén gen [2, 17].

Két qua va thao luan
Két qud chuyén gen khdng bo ha vao khoai lang

Dé tao cac dong khoai lang chuyén gen, chung 4. tumefa-
ciens C58 mang vector chuyén gen chta cac gen doc to cry-
3Cal, vip2-1 da duoc sir dung dé bién nap vao gidng khoai lang
KB1. Binh chéi dugc lay nhidém v6i huyén phu Agrobacterium
chtra céc ciu trac mang gen dich. Sau khi dong nudi cay, mau
dugc chuyén sang moi truong khong c6 khang sinh dé phuc
hoi. Tiép theo, mau duogc nudi céy trén moi trudng chon loc
CIM, SRM bb sung 50 mg/l Kanamycin (Km) cho dén khi chi
tai sinh.

Céu tric mang gen cry3Cal duoc bién nap véi 6555 mau,
chung t6i thu dugc 395 chdi tai sinh trén méi truong chon loc
bd sung 50 mg/l Km. Khi chuyén cac chdi tai sinh 1én moi
truong ra ré ¢6 100 mg/l Km thu duge 246/395 (62,27%) ciy
chuyén gen ra ré. Con véi 16 thi nghiém d6i chimg, mau sau
khi cit khong dugce nhiém khuan nhung dugc cdy 1én cac moi
truong chon loc giéng nhu thi nghiém chuyén gen, hau hét cac
mau nay bi vang rdi chét sau khoang 30 ngay. Tuong tu, tién
hanh bién nap cau trac mang gen vip2-1 véi 5 16 thi nghiém,
tong s6 mau twong tmg 14 9927. Qua qua trinh nudi ciy va chon
loc chiing toi da thu duogc 155 chdi mang gen vip2-1 trén moi
truong bo sung 100 mg/l Km (bang 1, hinh 1A-C).



Phén tich va danh gid cdc dong khoai lang chuyén
gen swr dung cdc ky thudt sinh hoc phén tir

Cac dong khoai lang chuyén gen ra ré trén moi
truong chon loc (401 dong) duogc chuyén ra tréng
trong bau dat ¢ nha ludi (hinh 1D). Sau 2 tuan, thu
14 mé6i cua cac dong khoai lang chuyén gen va dong
khong chuyén gen (PC), tién hanh tach chiét DNA
tong s6. Cac mau DNA sau khi tach duoc dung lam
khuon dé tién hanh phan tmg PCR nhan gen cry3Cal
va vip2-1 véi cap moi dic hiéu cry3Calop F/R, vip2-
lop_F/R.

DNA tong s6 (1 pug) ciia cac dong khoai lang chuyén
gen dugc sir dung lam khuon cho phan tmg PCR. Pong
thoi, vector chuyén gen mang cac ciu triic gen chuyén
cling duge sir dung lam d6i ching dwong cho phan
tmg. Két qua dién di san pham phan tmg PCR thu duoc
27 dong chuyén gen cry3Cal (dat hiéu suat 0,41%), 19
dong chuyén gen vip2-1 dat hiéu suat 0,191% (bang 1,
hinh 1G). Cac dong nay cho két qua PCR duong tinh
v6i cac cap moi dic hiéu thiét ké 1a cry3Calop F/R,
vip2-lop F/R véi san pham 1a doan DNA c6 kich
thudc 1an lugt twong tng 14 gan 800 bp va 1,1 kb.

Két qua phan tich trén cho thiy, nhiéu dong khoai
lang méc du van séng sot va ra ré trén moi truong chon
loc bd sung khang sinh Km 100 mg/I nhung lai cho két
qua am tinh khi thuc hién phan tng PCR véi cap moi
dic hiéu. Diéu nay co thé do su dat gdy doan gen dich
trong vector tai to hop, do d6 cac dong cay chuyén gen
nay chi mang gen khang khang sinh hoac gen khang
khang sinh va mot phan gen dich, dan dén cap mdi
nhan gen khong bam vao duogc dé thuc hién phan Gng
PCR. Trong chuyén gen, viéc mét gen dich va sap xép
lai gen trong T-DNA sau khi dugc chuyén vao té bao
cdy chii ¢o thé xdy ra va da duogc tim thiy trong thuc
nghiém [18, 19].

Bdng I: hiéu qua bién nap cdc cdu triic mang gen khdang bo ha
vao khoai lang

Gen o | SOchbirard/sd | S6ciyPCR¥s6 | Hibu sudt Muc di phé
2 S0 mau [P Ak 2 hai (PDI) trung
chuyén choi tai sinh ciyraré (%) | chuyéngen(%)| binh*
ary3Cal 6555 246/395 27/246(10,97) 041 1,75
vip2-1 9927 155/343 19/155 (12,25) 0,191 21
bC 100 0 0 0 255

*: choi khoai lang ra ré trén méi trbrong b6 sung 100 mg/l Km; **: danh gid
khd nang khdng bo ha ciia cii cdc dong khoai lang chuyén gen ¢ diéu kién
phong thi nghiém; PC: doi chimg
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Hinh 1: mot $0 hinh dnh chuyén cac cau triic gen dich vao khoai lang
(4) Mdu chuyen gen trén moi truong dor1g nuoi cay, (B) Mo seo trén moi truong
chon loc b6 sung 50 mg/l Km; (© Choz tai sinh trén moi truong chon loc;
(D) Cay khoai lang chuyén gen lrong trong chdu ddt ¢ nha kinh;
(E),(F) Trong va thu cii khoai lang chuyén gen o Trai thyc nghiém sinh hoc;
(G) Phan tich cac dong khoai lang chuyén gen bang phan img PCR;
(H) Phan tich cdc dong khoai lang chuyén gen bang lai Southern

Céc dong khoai lang chuyén gen dwong tinh véi
PCR tiép tuc dugc phén tich bang lai Southern. Két
qua lai Southern da thu dugc 7 dong khoai lang chuyén
gen cry3Cal, 10 dong khoai lang chuyén gen vip2-1
(hinh 1H) cho médt dén hai bang ¢ vi tri khac nhau,
diéu nay chung to cac dong khoai lang nay c6 chira
doan gen dich duoc lai v6i mau do gen chuyén tuong
tmg. Trong khi d6, ¢ ddi ching 4m 1 dong khoai lang
khong chuyén gen khong cho vach bing nao (hinh
1H). Chimg to qué trinh chuyén cac ciu trac gen dich
vao giéng khoai lang da thanh cong.

Nhu véy, ¢ thé thdy hiéu suat chuyén cac gen doc
t6 diét bo ha vao gidng khoai lang KB1 rat thap. Hién
tugng kho chuyén gen ngoai lai vao khoai lang ciing
d3 duoc nhiéu nhom nghién ctru trén thé gidi cong bé.
Mot sd nghién ctru cho thdy, cac giéng khoai lang c6
céc phan tng rat khac nhau trong qua trinh tai sinh khi
dugc nudi cdy o cung diéu kién in vitro [20, 21]. Hon
nita, kha ning tai sinh thuong chi gii han & mot s6
rat it cac giong c6 kiéu gen nhat dinh, con lai phan 16n
céc gidng to ra “ngoan c¢b” [22]. Vi Iy do nay, di truyén
12 mot trong nhiing yéu td quan trong nhat anh hudng
dén tién trinh nudi cdy in vitro, kha ning ti sinh va hé
qua 1a kha niang dap tng bién doi gen cia cac gidng
khoai lang [17]. Bén canh do, do khoai lang 1a cay luc
boi thé va kém 6n dinh vé& mit di truyén, dic biét 1a
cac cdy duogc tai sinh tir cic cum chdi c6 ngudn gbe
tur callus nén viéc chon loc dugc cac dong khoai lang
mang gen chuyén c6 su di truyén 6n dinh qua cac lan
ciy chuyén trong mot khoang thoi gian dai nudi cdy in
vitro s€ kho khan hon.



Okada di thu duoc 3 dong khoai lang chuyén gen
khang virus SPFMV bang cach chuyén gen mé hoa
protein vo virus bang phuong phap xung dién. Nhom
nghién ctru da phan tich sy phién ma, dich ma cta gen
bang cac phuong phap Nothern va Western va ciing
da phan tich tinh khang virus cta cac dong khoai lang
chuyén gen [23]. Hién twong chuyén gen véi tan sd
thip con gip & mot sd nghién ctru chuyén gen vao
mot s6 giéng cdy trong khac ¢ Viét Nam. Phan Tuong
Loc va cac tac gia da tién hanh chuyén gen khang sau
crylAb va crylB-crylAb bang A. tumefaciens vao hai
gidng mia VN 844137 va Suphanbury 7 nhim muc
dich tao ra cac giéng mia c6 kha niang khang sau duc
than. Budc dau da thu dugce cac khdi mo seo co biéu
hién GUS va khang chat chon loc phosphinothricin
(ppt) & ndng do 3 mg/l [24]. Khi phan tich bing PCR
va Southern blot cac chdi tai sinh tir mo seo khang
ppt da thu duge 3 dong chuyén gen cryl4b va 1 dong
chuyén gen crylB-crylAb. Khi kiém tra biéu hién
protein v&i que thir nhanh, ca 4 dong chuyén gen déu
cho két qua duong tinh [25]. Nguyén Thi Thu Hién da
chuyén thanh cong cau tric SLHEP-HA vio cay dau
tuong va thu duoc 8 dong ciy dau tuong ¢ thé hé TO
duong tinh v6i phan tng PCR. Khi phan tich Western
blot da thu duoc mot dong dau tuong H11 & thé hé T1
biéu hién protein tai t6 hop HAT1 trong hat [26].

Danh gia kha nang khdang bo ha ciia cac dong
khoai lang chuyén gen

Céac dong khoai lang chuyén gen duong tinh véi
phuong phap lai Southern dugc tréng o0 nha luoi tai
Trai thuc nghiém C6 Nhué (hinh 1E). Sau khoang 100-
120 ngay, khi c6 déu hiéu cu chin sinh Iy biéu hién 1a
1/3 s6 1a (chu yéu 1a 14 gbc) chuyén vang ty nhién thi
tién hanh thu hoach cu (hinh 1F). Phan loai khi luong
cu va danh gia tinh khang bo ha cua céc cu khoai lang
nay.

Theo gia tri PDI thu dugc, cu ctia cac dong khoai
lang chuyén gen déu thé hién mirc do bi thiét hai boi
bo ha thp hon so véi 16 ddi chung 1a giéng khoai lang
KB1 khong chuyén gen ¢ diéu kién phong thi nghiém
(bang 1). Chung t6i thu dugc cu cua 4 dong khoai lang
chuyén gen cry3Cal, ci ctia 6 dong khoai lang chuyén
gen vip2-1 véi1 gia tri PDI dat trung binh cua cac dong
khoai lang chuyén gen dich dat 1an luot 1a 1,75 va 2,1.
Trong khi dong dbi chiing c6 muc d6 pha hai béi bo ha
(PDI) 1a 2,55 (bang 1).

TAP CHI

HOA HOC

NG NGHE | &t Nam 3(3) 3.2016

Hién nay, trén thé gidi chi c6 duy nhat 3 cong trinh
lién quan dén viéc tao ra cac dong khoai lang Jewel
chuyén gen khang bo ha [2, 3, 12]. Moran da danh gia
tinh khdng v&i bo ha ctia céc cay chuyén gen dudi diéu
kién nha kinh cho thdy 2 dong chuyén gen da biéu hién
su khang véi bo ha tét hon so véi cac cdy dbi chimg.
Trong thi nghiém nay, sy thiét hai trong cu cua cac
dong C1 va C27 it hon khoang 2-5 1an so vdi cay doi
chung [2]. Newell va céc tac gia (1995) da phan tich
cac dong khoai lang Jewel chuyén gen CTI va GNA.
Cay chuyén gen thu dugc biéu hién hoat tinh cua en-
zyme B-Glucoronidase va cac protein rc ché Cowpea
trypsin va Snowdrop lectin, tuy nhién cac nha khoa
hoc khong dua ra cac dan liéu lién quan dén tinh khang
con tring & cac dong chuyén gen [12]. Garcia va cac
tac gia (2000) di nghién ciru t6 hop céc chat diéu hoa
sinh truong dé lya chon thanh phan méi truong phi
hop cho tai sinh ciy khoai lang chuyén gen cry34 vao
gidng khoai lang Jewel dé khang bo ha, tuy nhién mtrc
d6 biéu hién protein & cac dong chuyén gen thu duoc
rat thip [3]. Nhom tac gia ndy cho rang, mot trong
nhirg nguyén nhéan chu yéu do gen Bt chua dugc tdi
wu mi trude khi sir dung chuyén gen thyc vat.

Cho dén nay, chwa c6 cong bd nio vé chuyén gen
vip va gen doc t6 méi vao khoai lang. Moellenbeck sir
dung doc t 2 thanh phan cry34/35 va vip1/2 mang lai
hiéu qua cao trong viéc chng sau hai & ngd. Ngoai ra,
viéc su dung protein vip3 dang mang lai hi¢u qua cao
hon nhiéu so vdi st dung protein cry trong viée tiéu
diét 4u trung budém trén pham vi rong [27].

Két luan

Hai cdu triic mang gen dich 1a cry3Cal va vip2-1 da
dugc bién nap thanh cong vao giéng khoai lang KB1
theo quy trinh tai sinh va chuyén gen thong qua Agro-
bacterium d xay dung. Két qua di chon loc va tai sinh
dugc 401 dong khoai lang chuyén gen, trong d6 c¢6 27
dong khoai lang chuyén gen cry3Cal, 19 dong khoai
lang chuyén gen vip2-1 dwong tinh v&i phan img PCR,
7 dong cry3Cal, 10 dong khoai lang chuyén gen vip2-
1 dugc chimg minh c6 mang cc ban sao gen chuyén
bang lai Southern. Cti ctia cac dong khoai lang chuyén
gen di dugc danh gia kha ning khang bo ha & diéu
kién phong thi nghiém. Ching minh dugc cac dong
chuyén gen cry3Cal va vip2-1 c¢6 kha ning bi thiét
hai boi bo ha thép hon 18 rét (véi muce d§ pha hai PDI
trung binh 1an luot 1a 1,75 va 2,1) so véi cac dong ddi
chung khong chuyén gen (2,55).
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Loi cdm on

Cong trinh dwege hé tro kinh phi tir dé tai “Nghién
cuu tqgo gzong khoai lang khang bo ha bang cong
nghé gen” va sw hé tro vé trang thiét bi cia Phong
thi nghiém trong diém cong nghé gen, Vién Cong nghé
sinh hoc, Vien Han lam KH&CN Viét Nam. Chung toi
Xin trdn trong cdm on.
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