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NghiSn cihi nay trinh bay tdm t^t m^t s6 k^t qua chinh cua d^ tai cap nh^ nu-dc ve tao cdy khoai lang khang 
b9 ha b^ng cong nghd gen. Hai ciu true mang gen dgc td khang bo ha: cry3Cal, vip2-l da diroc phin lap, 
toi uru hda ma di truyln, thiit k l vao cku true dieu khien bdi promoter d^c hidu doi vdi cu va bien nap 
thanh cdng vao gidng Ithoai lang KBl cua Viet Nam theo quy trinh tai sinh va chuydn gen nhd vi khuin 
Agrobacterium tumefaciens. Kit qua da chon loc va tai sinh dug-c 401 ddng khoai lang chuyin gen bao gom 
246 ddng mang gen chuyen crySCal va 155 ddng mang gen chuyen vip2-l. Ph§n tich cac ddng khoai lang 
chuyin gen dich bSng phirong phap sinh hgc phan tu da thu dirge 27 ddng khoai lang chuyen gen ctySCal, 
19 ddng khoai lang chuyin gen vip2-l duong tinh vol phan irng PCR; trong dd 7 ddng khoai lang chuyin gen 
crySCal, 10 ddng khoai lang chuyin gen vip2-l da dirvc phan tich bang lai Southern. D I tai ciing da dinh 
gi^ du-gc kha nang khang bo ha cua mdt s6 ddng khoai lang chuyin gen a dilu kidn phdng thi nghi€m. D6ng 
thdi, Chung minh dirtfc cac dong chuyen gen crySCal, vip2-l cd kha nang hi thift hai bdi bo ha th4p hon ro 
r | t (vdi mirc do pha h^i PDl trung binh lan lirgt la 1,75 va 2,1) so vdi cac ddng doi chung khdng chuyin gen 
(2,55). Ket qua niy md ra trien vong cai thif n tinh khang bg ha cua cay khoai lang d Vidt Nam thdng qua 
cdng nghe gen, 

Tir khoa: Agrobacterium tumefaciens, chuyen gen, crySCal, gen ddc td, khoai lang, Ipomoea batatas L., vip2-l. 

Chi so phdn loqi 4.6 

Dat van de 

Khoai lang (Ipomoea batatas L.) thudc hg Khoai 
lang (Convolvulaceae) l i mdt trong nhimg ciy trdng 
quan frgng nhit tren thd gioi. 0 nude ta, khoai lang la 
cay trdng chiem vi tri quan b-gng thii 4 trong sin xuit 
luang thyc, sau liia, ngd vi sin. Tdng dien tich trdng 
khoai lang ci nude la 151.108 ha [1]. Nang suit khoai 
lang binh quin d nude ta la 7,8 tin/ha, thip hon nhidu 
so vdi nang suit binh quin ciia cac qudc gia d chiu 
My vi mdt so nude chiu A. Ngoai cac nguyen nhin v6 
gidng khoai lang dia phuong da thoai hda, viec canh 
tic khoai lang chua thuc hien diing quy trinh ky thuat... 
thi nguyen nhan din ddn nang suit thip chii ydu la do 
tdn thit vi sau b^nh, dac biet la do bg ha hiii khoai. 
Thi?t hgi do bg ha khoai lang giy ra d cac vung chuyen 
canh hoac tren dit kho ban cd thd len ddn 30-50%. 

Gin diy. Bacillus thuringiensis (Bt) dugc xem la 
phuang tien hieu qui de kidm soat cdn trung. Cic 
gen ay ciia Bt ma hda protein tinh thd dgc td cd hoat 
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tinh diet cdn tning dugc sii dung phd bidn ^h chuyin 
vi bieu hien d rit nhieu ciy trdng quan trgng. Hudng 
nghien curu tao ciy khoai lang chuyen gen mang gen 
dgc td ciia Bt cimg da dugc cac nha khoa hgc tren thd 
gidi quan tam nghien ciiu [2, 3]. Phuang phip chuyin 
gen thdng qua Agrobacterium tumefaciens dugc sir 
dung trong nhieu loai thuc vit vi tmh hieu qua, don 
giin va dn dinh ciia nd [4, 5]. Chinh vi vay, cd nhiSu 
nghien ciiu da thinh cdng trong viec su dung phuang 
phip nay de tao ciy khoai lang chuyin gen vdi cac tinh 
hang khac nhau nhu khang thudc diet cd [6, 7], khang 
vims [8], cii thien chit lugng dinh duong [9], thay ddi 
thanh phin tinh bdt hong cu [10, 11], va d^c bidt la 
tao tinh khang cdn friing d khoai lang [2, 12]. 0 Vi?t 
Nam, cung da cd mdt sd nghien cihi ve sir tai sinh in 
vitro va chuyen gen vao mdt sd gidng khoai lang Yi^i 
Nam [13, 14]. 

Xuit phat tii nhu ciu thuc tien can thiet do nguy co 
thiet hai Idn ddi vdi sin xuit khoai lang do benh ha giy 
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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. KBl resistant 
to sweet potato weevil (Cylas formicar-
ius). The two vector constructions were 
transferred successfully into Vietnam's 
sweet potato KBl mediated by A. tu­
mefaciens via multiple shoot induct­
ing callus. Totally, the authors selected 
and regenerated 401 lines, including 
246 putative transgenic lines carrying 
crySCal gene and 155 lines with vip2-7 
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 crySCal and 19 transgenic lines 
of vip2-I gene were proved positive by 
PCR reaction; (2) Seven putative trans- | 
genie lines of crySCal and 10 putative " 
transgenic lines of vip2-I were proved 
successfully by Southern hybridization, 
confirming that the transgenic lines of 
KBl cultivars contained a single or two 
copy of the transgene. Besides, the re­
sistance to sweet potato weevil (C for- I 
micarius) of transgenic sweet potato |' 
clones was also tested under controlled 
conditions. The transgenic lines of cry- I 
3CaI and vip2-l were damaged by C. | 
formicarius much lower than wild type. f\ 
The results are expected to bring a pros- % 
pect to improve the weevil resistance of [ 
sweet potatoes in Vietnam. | | 

Keywords: Agrobacterium tumefaciens, 
crySCal gene, insecticidal gene, 
ipomoea batatas L., sweet potatoes, 
transgenic, vip2-I gene, 
rt^^^ifjcafinn number 4.6 

ra d Viet Nam, Vi?n Cdng nghd sinh hgc da tien hanh dl tai; 
"Nghien cihi tgo ciy khoai lang khang bg ha bing cdng nghe 
gen" nham xay dung he thdng tai sinh va chuyin gen d khoai 
lang, gdp phin tao gidng khoai lang moi mang gen khang bg 
hi. De tai thudc Chuong trinh nghien ciru va ling dung cdng 
nghe sinh hgc trong ndng nghiep, do Bd Ndng nghiep va Phat 
trien Ndng thdn quan ly. 

Vat lieu va phuvng phap nghien cuu 

Vat lieu nghien ciru: gidng khoai lang KBl do Vien Khoa 
hgc ndng nghidp Viet Nam cung cip; bg ha trudng thinh thu 
thip tai rugng trdng khoai lang xa Tin An, huyen Tin Ky, Nghe 
An; chiing A. tumefaciens C58/pGV2260 mang vector chuyin 
gen pBII0::spo hoac pIBT/35S mang cic ciu tnic gen cry-
SCal/vip2-l va gen chgn Igc nptll dugc cung cip bdi Phong 
Cdng nghe t l bio thirc vit (Vien Cdng nghe sinh hgc, Vien Han 
lim KH&CN Vi?t Nam). 

Phtrong phdp nghien cmt: cac phuong phap nghien ciiu 
bao gdm: xay dimg he thdng tai sinh in vitro cay khoai lang 
[15]; xiy dimg va tdi uu quy trinh chuyen gen vao khoai lang 
thdng qua chuyen gen gus [16]; tao cay khoai lang mang gen 

khang bg ha thdng qua A. tumefaciens va phuang phap phan 
tich, danh gia ciy chuyen gen [2, 17]. 

Ket qua va thao luan 

Ket qud chuyen gen khdng bg hd vdo khoai lang 

De tao cac ddng khoai lang chuyen gen, chiing A. tumefa­
ciens C58 mang vector chuyen gen chiia cic gen dgc td cry­
SCal, vip2-I da dugc su dung de bien nap vio gidng khoai lang 
KB 1. Dinh chdi dugc lay nhiem vdi huyen phu Agrobacterium 
chiia cac ciu tnic mang gen dich. Sau khi ddng nudi cay, miu 
dugc chuyen sang mdi trudng khdng cd khang sinh dd phyc 
hdi. Tiep theo, mau dugc nudi cay tren mdi trudng chgn Igc 
CIM, SRM bd sung 50 mg/l Kanamycin (Km) cho dSn khi chdi 
tai sinh. 

Ciu tnic mang gen crySCal dugc bien nap vdi 6555 miu, 
chiing tdi thu dugc 395 chdi tai sinh tren mdi trudng chgn Igc 
bd sung 50 mg/I Km. Khi chuyen cac chdi tai sinh len mdi 
hudng ra r l cd 100 mg/l Km thu dugc 246/395 (62,27%) cay 
chuyen gen ra re. Cdn vdi 16 thi nghiem ddi chiing, mau sau 
khi cat khdng dugc nhiem khuan nhung dugc ciy len cac mdi 
trudng chgn Igc gidng nhu thi nghiem chuyin gen, hau het cac 
mau niy bi vang rdi chet sau khoang 30 ngay. Tuong tu, tien 
hanh bien nap cau tnic mang gen vip2-l vdi 5 Id thi nghiem, 
tdng sd mau tuang ling li 9927. Qua qua trinh nudi cay va chgn 
Igc chiing tdi da thu dugc 155 chdi mang gen vip2-l tren mdi 
hordng bd sung 100 mg/l Km (bang 1, hmh 1A-C). 
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Phdn tich vd ddnh gid cdc ddng khoai lang chuyen 
gen sir d^ng cdc ky thu^t sinh hgc phan tu! 

Cac ddng khoai lang chuyin gen ra re trdn mdi 
tmdng chgn Igc (401 ddng) dugc chuyen ra trdng 
trong bin dat d nha ludi (hinh ID). Sau 2 tuan, thu 
la mdi cua cac ddng khoai lang chuyen gen vi ddng 
khdng chuyin gen (DC), tiln hanh tich chiet DNA 
tdng sd. Cac miu DNA sau khi tach dugc dung lim 
khudn dl tiln hanh phan ling PCR nhin gen crySCal 
va vip2-l vdi cap mdi dac hieu cryiCai op_F/R, vip2-
lop_F/R. 

DNA tdng sd (1 jig) cua cic ddng khoai lang chuyen 
gen dugc su dung lam khudn cho phan ling PCR. Ddng 
thdi, vector chuyen gen mang cac ciu tnic gen chuyen 
cung dugc su dung lam ddi chiing duong cho phan 
ling. Ket qua di?n di san pham phan ling PCR thu dugc 
27 ddng chuyen gen crySCal (dat hieu suit 0,41%), 19 
ddng chuyen gen vip2-l dat hieu suit 0,191 % (bing 1, 
hinh IG). Cac ddng nay cho ket qui PCR duang tinh 
vdi cac cap mdi dac hieu thilt k l la cryiCai op_F/R, 
vip2-lop_F/R vdi san phim l i doan DNA cd kich 
thudc lin lugt tuong ling la gan 800 bp vi 1,1 kb. 

Ket qua phin tich tren cho thay, nhieu ddng khoai 
lang mac du vin sdng sot va ra rl tren mdi trudng chgn 
Igc bd sung khang sinh Km 100 mg/l nhung lai cho ket 
qua am tinh khi th^rc hien phan ling PCR vdi cap mdi 
die hieu. Dilu niy cd thd do su diit gay doan gen dich 
trong vector tai td hgp, do dd cic ddng cay chuydn gen 
nay chi mang gen khang khang sinh hoac gen khang 
khing sinh vi mdt phin gen dich, din din cap mdi 
nhin gen khdng bim vao dugc de thuc hien phan ling 
PCR. Trong chuyen gen, viec mit gen dich va sip xep 
lai gen trong T-DNA sau khi dugc chuyen vao te bao 
cay chu cd thi xay ra vi da dugc tim thiy trong thuc 
nghiem [18,19]. 

Bang 1: hieu qua bien ngp cdc cdu true mang gen khdng bq hd 
vdo khoai lang 

Gen 

cO'JCo/ 

tipU 

BC 

Soman 

6555 

9927 

IDO 

SodiiHrareVso 
cboilaisiiib 

246395 

155/343 

0 

SocsyPOWso 
dy«r? (%) 

27/246(10,97) 

19/155(12,25) 

0 

Hica SDal 

dmy^ gen (%) 

0,41 

0,191 

0 

Micdaplu 

binli" 

1,75 

2,1 

2,55 

* choi khoai lang ra re Ire 
khd ndng khdng ba hd ci 

ii truong bo sung 100 mg/l Km:'* ddnhgid 
I cdc dong khoai lang chuyen gen a didu kien 

phdng Ihi nghiem. DC: ddi chung 

Hinh li mql sd hinh anh chuySn cdc cdu tnic gen dich vdo khoai lang 
(A) Mau chimin gen tren mdi trudng ddn§ nudi cdy (B) Mo s?o tren mdi trudng 

chon IQC bd sung 50 mg/l Km; (C) Chdi tdi sinh irin mdi tmdng chon loc; 
(D) Cdy khoai lang chuyin gen trSng Irong chdu dat d nhd kinh; 

(E), (F) Trdng vd thu cu khoai lang chuyin gen d Ti-gi th^c nghiem sinh hoc; 
(G) Phan tich cdc ddng khoai lang chuyen gen bang phdn Ong PCR; 

(H) Phdn tich cdc ddng khoai lang chuyen gen bang lai Soulhem 

Cac ddng khoai lang chuyin gen duang tmh vdi 
PCR tilp tuc dugc phan tich bing lai Southern. Ket 
qui lai Southern da thu dugc 7 ddng khoai lang chuyen 
gen crySCal, 10 ddng khoai lang chuyen gen vip2-l 
(hinh IH) cho mdt den hai bang d vi tri khac nhau, 
dilu nay chiing td cic ddng khoai lang nay cd chiia 
doan gen dich dugc lai vdi miu dd gen chuyen tuong 
ung. Trong khi dd, d ddi chiing im la ddng khoai lang 
khdng chuyen gen khdng cho vgch bang nao (hinh 
IH). Chiing td qui trinh chuyen cac ciu tnic gen dich 
vao gidng khoai lang da thinh cdng. 

Nhu vay, cd the thiy hieu suit chuyen cac gen dgc 
td diet bg ha vao gidng khoai lang KBl rit thip. Hien 
tugng khd chuyen gen ngoai lai vao khoai lang ciing 
da dugc nhieu nhdm nghien ciiu tren the gioi cdng bd. 
Mdt sd nghidn ciiu cho thay, cac gidng khoai lang cd 
cac phin ling rit khic nhau trong qua trinh tai sinh khi 
dugc nudi cay d ciing dieu kien in vitro [20, 21]. Hon 
nua, kha nang tai sinh thudng chi gidi han d mdt so 
rat it cic gidng cd kieu gen nhit dinh, cdn lai phan Idn 
cac gidng td ra "ngoan c6" [22]. Vi ly do nay, di tmyin 
la mdt trong nhung ylu td quan trgng nhit inh hudng 
den tien trinh nudi ciy in vitro, kha nang tii sinh va he 
qui l i khi nang dap ling bien ddi gen ciia cac gidng 
khoai lang [17]. Ben canh dd, do khoai lang li cay luc 
bdi the vi kem dn dinh ve mat di truyen, die biet la 
cac cay dugc tai sinh tii cic cum chdi cd ngudn gdc 
tu callus nen viec chgn Igc dugc cac ddng khoai lang 
mang gen chuyen cd su di truyen dn dinh qua cac lin 
cay chuyen trong mdt khoang thdi gian dai nudi ciy in 
vitro se khd khan han. 

KNeiKHi Viet Nam' se 



Okada da thu dugc 3 ddng khoai lang chuyen gen 
khang vhus SPFMV bing each chuyin gen ma hda 
protem vd virus bing phuong phap xung dien. Nhdm 
nghien ciiu da phan tich s\r phien ma, dich ma ciia gen 
bang cac phuang phap Nothem va Western v i cung 
da phan tich tinh khing vims cua cac ddng khoai lang 
chuyin gen [23]. Hien hrgng chuyin gen vdi tan sd 
thap cdn gap d mgt sd nghien ciiu chuyin gen vio 
mdt sd gidng ciy trong khac d Viet Nam. Phan Tuong 
Ldc va cac tac gia da tiln hanh chuyen gen khang siu 
crylAb vd crylB-crylAb bing A. tumefaciens vao hai 
gidng mia VN 844137 va Suphanbury 7 nhim muc 
dich tao ra cac gidng mia cd kha nang khing siu due 
than. Buoc dau da thu dugc cac khdi md seo cd bilu 
hien GUS va khing chat chgn Igc phosphinothricin 
(ppt) d ndng do 3 mg/l [24]. Khi phin tich bang PCR 
va Southern blot cic chdi tii sinh tii md seo khang 
ppt da thu dugc 3 ddng chuyin gen crylAb v i 1 ddng 
chuyin gen crylB-crylAb. Khi kilm tra bilu hien 
protein vdi que thii nhanh, c i 4 ddng chuyin gen dlu 
cho kit qui duong tinh [25]. Nguyen Thi Thu Kiln da 
chuyen thanh cdng ciu tnic SLHEP-HAl vio ciy dau 
tuong va thu dugc 8 ddng ciy dau tuong d thi he TO 
duong tinh voi phin ling PCR. Khi phan tich Western 
blot da thu dugc mdt ddng dau tuong H11 d thi hd T1 
bieu hien protein tii td hgp HAI trong hat [26]. 

Bdnh gid khd ndng khdng bg hd cua cdc dong 
khoai lang chuyen gen 

Cac ddng khoai lang chuyen gen duong tinh vdi 
phuang phap lai Southern dugc trdng d nha ludi tai 
Trai thuc nghidm Cd Nhul (hinh IE). Sau khoang 100-
120 ngay, khi cd diu hieu cu chin sinh ly bieu hien la 
1/3 sd la (chu yeu la l i gdc) chuyen vang tu nhien thi 
tien hanh thu hoach cii (hinh 1F). Phin loai khdi lugng 
cii v i dinh gia tinh khang bg ha cua cic cii khoai lang 
nay. 

Theo gii tri PDI thu dugc, cii ciia cac ddng khoai 
lang chuyin gen deu thi hien miic do bi thiet hai bdi 
bg h i thip hon so vdi Id ddi chiing l i gidng khoai lang 
KBl khdng chuyin gen d dilu kien phdng thi nghiem 
(bang 1). Chung tdi thu dugc cu ciia 4 ddng khoai lang 
chuyin gen crySCal, cu ciia 6 ddng khoai lang chuyin 
gen vip2'l vdi gia tri PDI dat trung binh cua cac ddng 
khoai lang chuyen gen dich dat lin lugt la 1,75 vi 2,1. 
Trong khi ddng ddi chiing cd miic do pha hai bdi bg ha 
(PDI) la 2,55 (bang 1). 

Hien nay, tren the gidi chi cd duy nhat 3 cdng trinh 
lien quan den viec tao ra cac ddng khoai lang Jewel 
chuyen gen khang bg ha [2, 3, 12]. Moran da danh gia 
tinh khing vdi bg ha ciia cac ciy chuyen gen dudi dilu 
kien nhi kinh cho thay 2 ddng chuyin gen da bilu hien 
su khang vdi bg ha tdt hon so vdi cac cay ddi chiing. 
Trong thi nghiem nay, su thiet hai trong cu ciia cic 
ddng CI va C27 it hon khoang 2-5 lin so vdi cay ddi 
chiing [2]. Newell va cac tic gia (1995) da phan tich 
cac ddng khoai lang Jewel chuyin gen C77 vi GNA. 
Cay chuyen gen thu dugc bilu hien boat tinh ciia en­
zyme p-Glucoronidase vi cac protein lic chi Cowpea 
trypsm va Snowdrop lectin, tuy nhien cic nhi khoa 
hgc khdng dua ra cic dan lieu lien quan din tinh khang 
cdn tning d cac ddng chuyin gen [12]. Garcia va cac 
tic gia (2000) da nghien cihi td hgp cic chit dilu hda 
sinh trudng de lua chon thanh phin mdi trudng phu 
hgp cho tai sinh cay khoai lang chuyen gen crySA vao 
gidng khoai lang Jewel de khing bg ha, tuy nhien miic 
do bilu hien protein d cac ddng chuyin gen thu dugc 
rat thap [3]. Nhdm tic gii nay cho ring, mdt trong 
nhiing nguyen nhan chii yeu do gen Bt chua dugc tdi 
im ma dude khi su dung chuyin gen thuc vat. 

Cho den nay, chua cd cdng bd nao ve chuyen gen 
vip v i gen dgc td mdi vao khoai lang. Moellenbeck sii 
dung ddc td 2 thinh phin cryZAIZS va viplll mang lai 
higu qua cao trong viec chong siu hai re ngd. Ngoii ra, 
vide su dung protein vip3 dang mang lai hieu qua cao 
hon nhieu so vdi su dung protein cry trong viec tieu 
diet au tning budm fren pham vi rdng [27]. 

Ket luan 

Hai cau tnic mang gen dich li crySCal va vip2-l da 
dugc bien nap thanh cong vao gidng khoai lang KBl 
theo quy trinh tii sinh va chuyen gen thdng o^a Agro­
bacterium da xiy dung. Kit qui da chgn Igc vi tii sinh 
dugc 401 ddng khoai lang chuyen gen, trong do cd 27 
ddng khoai lang chuyen gen crySCal, 19 ddng khoai 
lang chuyen gen vip2-l duong tinh vdi phin ling PCR, 
7 ddng crySCal, 10 ddng khoai lang chuyen gen vip2-
1 dugc chiing minh cd mang cic ban sao gen chuyin 
bang lai Southem. Cu ciia cic ddng khoai lang chuyen 
gen da dugc danh gia kha nang khang bg ha d dieu 
kien phong thi nghiem. Chiing minh dugc cic ddng 
chuyen gen crySCal v i vip2-l cd khi nang bi thiet 
hai bdi bg ha thap hon rd ret (vdi miic do phi hai PDI 
trung binh lin lugt la 1,75 vi 2,1) so vdi cac ddng ddi 
chiing khdng chuyin gen (2,55). 
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Cong trinh duoc ho tra kinh phi tie de tdi "Nghien 
cuu tao giong khoai lang khdng bg hd bdng cong 
nghe gen " vd su ho tra ve trang thiet hi cua Phong 
thi nghiem trong diem cong nghe gen, Vien Cong nghe 
sinh hgc, Vien Hdn lam KH&CN Viet Nam. Chung toi 
xin trdn trgng cdm an. 
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