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TAO CAY KHOAI LANG CHUYEN GEN MANG CAU TRUC GEN CRY3CA1

THONG QUA VI KHUAN Agrobacterium tumefaciens

Vii Thi Lan'", Pham Bich Ngoc?, Chu Hoang Ha?, Lé Tran Binh?
Truong Dai hoc Khoa hoc, Pai hoc Thai Nguyén, Viét Nam
2\/ién Cong nghé Sinh hoc, VAST, Viét Nam

TOM TAT: Khoai lang 1a mét trong s6 cic cay lwong thuc quan trong 0’ Viét Nam va trén thé gidi,
¢6 gia tri kinh té va dinh dudng cao, tuy nhién, san xuat khoai lang van con bi han ché boi dich
bénh, c6 dai va con tring. Chuyén gen 1a phuong phép cai bién di truyén ¢ khoai lang va tao ra
gidng c6 kha ning khang lai siu hai. Trong nghién ctru nay, ching vi khuan A. tumefaciens chira
vector chuyén gen pBI101 mang ciu trac gen cry3Cal dugc chuyén thanh cong vao gidng khoai
lang KB1. M6 seo chuyén gen duoc chon loc trén méi trudng (SM) bd sung khang sinh kanamycin
va cefotaxime, sau d6 dugc chuyén sang moi truong cam tng phdi (EG2) trong khoang 2—3 tuan.
Choi chuyén gen thu duoc trén mdi trudng téi sinh chon loc (RM) bd sung kinetin 0,5 mg/L, BAP
1,0 mg/L va ra ré trén moi truong ra ré chon loc (RR). Két qua nudi cdy va chon loc theo quy trinh
trén, chung toi thu duoc 62 dong khoai lang chuyén gen khang kanamycin, hiéu qua tai sinh cay
chuyén gen dat 1,79%. Céac dong khoai lang nay dugc phan tich bang k¥ thuat PCR, lai Southern
va danh gia kha nang khang bo ha. Chung t6i da thu dugc 7 dong khoai lang dwong tinh véi k§
thuat PCR, 5 dong mang mot ban sao gen chuyén bang phuong phap lai Southern, hai dong khoai
lang chuyén gen c6 mirc d6 gy hai bai bo ha, Cylas formicarius, thap hon 1,31-1,35 lan so véi

dbi chimg.

Tir khéa: Agrobacterium tumefaciens, Ipomoea batatas, chuyén gen, gen Cry3Cal.

MO PAU

Khoai lang 1a mot trong s6 cay lwong thuc
quan trong trén thé giéi va ¢ Viét Nam. Khoai
lang 1a ngudn thuc pham co6 gia tri, giau
vitamin, khoang chat va chét X0, 1a thirc dn chan
nudi, nguyén li¢u thd cta nganh cong nghlep
Tuy nhién, san Xuét khoai lang ¢ nhiéu Vung
trén thé gidi con bi han ché do dich bénh, c6 dai
va con trung. Trong sd cac sau hai khoai lang,
bo ha (Cylas formlcarlus) la loai sdu hai nguy
hiém trén thé giéi cling nhu ¢ Viét Nam.
Chuyén gen la _phuong phap cai bién di truyen o
khoai lang nham tao ra cdy trong c6 kha ning
khang lai sau hai.

Céac phuong phap chuyén gen vao khoai
lang da dugc nghién clru st dung nhu phuong
phap chuyen gen nho xung dién (Mitchell et al.,
1998), sur dung sung ban gen hodc chuyén gen
thong qua vi khuan A. rhizogenes (Okada &
Saito, 2009; Yi et al., 2007; Yu et al., 2007). ba
c¢6 nhidu cong trinh nghlen clru sur dung thanh
cong phuong phap chuyen gen thong qua vi
khuan A. tumefaciens dé tao cdy khoai lang
chuyén gen véi cac tinh trang khac nhau nhu
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khang thudc diét co, khang virus (Anwar et al.,
2011; Otani et al., 2003 Sivparsad & Gubba
2014), cai thién chat luong dinh dudng (Wakita
et al., 2001), thay doi thanh phan tinh bt trong
cu (Shlmada et al., 2006) va khang cbn trung
(Garcia et al., 2000; Mora'n et al., 1998; Newell
etal., 1995).

Céc gen lién quan dén tinh khang bo ha
khoai lang dugc phan 1ap tir vi khuan Bacillus.
Nhom gen cry3 va cry8 & nhém gen md hoda
cho cac protein dugc xac dinh 1a c6 hoat luc cao
d6i voi nhém con trung canh ctrng. Gen vip ma
héa céc protein Vip ¢ pha sinh dudng trong chu
trinh phat trién cia vi khuan Bacillus
thuringiensis va Bacillus cereus c6 hoat lyc diét
cOn trung voi pho tac dung manh hon cac
protein doc do gen cry md hoa. Cac gen
cry3Cal, cry8Db va vip2-1 da duogc ching
minh la ¢6 hoat tinh diét bo ha khoai lang va
duoc thlet ké vao vector chuyén gen sir dung
cho chuyén gen thong qua A. tumefaciens vao
gidng khoai lang KBI (Pham Bich Ngoc va
nnk., 2012). Trong mot so cong bo trudc day,
chung t6i da dé cap dén két qua vé chuyén gen
vip2-1 va gen Cry8Da d¢ tao tinh khéng bo ha &
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gidng khoai lang KB1 (Pham Bich Ngoc et al.,
2015; Vi1 Thi Lan va nnk., 2015) Trong bai bao
nay, chung toi trinh bay két qua vé chuyén gen
cry3Cal vao gidng khoai lang KB1 thong qua
vi khuan A. tumefaciens.

VAT LIEU VA PHUONG PHAP NGHIEN CUU
Vit liéu thuc vat 1a giong khoai lang KB1
do Vién Khoa hoc Nong nghiép Viét Nam
cung cap.
Chang vi khuan, cac vector va cap mdi s

RB
4-NOS-pro{ NPT II

; Spo-305-SP

dung gom: chung A. tumefaciens C58 mang cau
trdc pBI101/cry3Cal trong do6 cry3Cal hoat
dong dudi su diéu khién cua promoter sporamin
biéu hién dac hi¢u ¢ cu va gen chon loc nptll
duoc cung cap bai Phong Coéng nghé té bao
thuc vat, Vien Cong ngh¢ Sinh hoc (hinh 1).
Cap moi str dung trong nghién ctu dé kiém tra
sy cO mat cua gen cry3Cal: cry3Cal
op_F(GTTTAAGGATTATGTTTCCGCCCT)
va cry3Cal op_R
(ATTCAAGGTTTTGGACATCCAGAG) dugc
tong hop tai cong ty MWG, CHLB Duc.

v BamHI Sacl
cry30a1>L|NOS teri—D

Hinh 1. C4u tric doan T- DNA cua vector chuyén gen pBI1101/spo mang cau triic gen cry3Cal

Phuwong phap cbuyén gen vao khoai lang
thong qua vi khuan Agrobacterium

Thi nghi¢m chuyén gen vao thuc vat: Vat
liéu chuyen gen 1a dinh chdi cua glong khoai
lang KB1 in vitro 2-3 tuan, duoc cat thanh céc
mau co kich thudc khoang 0,3-0,5 cm. Ching vi
khuan A. tumefaciens C58 mang gen dich
cry3Cal dugc nudi tao dich huyén phu véi mat
do té bao vi khuan ODe,oOnm 0,8. Dich huyén phu
vi khuan dugc ly tam veéi toc do 4500 vong/phut
o 4°C trong 10 phut dé thu can té bao va hoa tan
lai trong moi treong 1/2 MS dé tao huyen phu vi
khuan. Nguyen lieu thuc vat da chuan bi duoc
nhiém voi dich huyén phu vi khuan trong 30
phut. Sau do, cic manh cay dugc thim kho voi
glay loc VO tring va cay 1en moi trudng dong
nudi ciy DNC trong khoang thoi gian 2-3 ngay
va nudi trong buong toi.

Tao md seo phdi hoa: De lya chon cac thé
chuyén gen, mau sau khi dong nubi cay dugc
riea khuan va chuyen 1én moi trU:O’ng diét khuan
(DK), nudi Cay khoang 7 ngay, tlep theo ciy
chuyen 1én moi trlrorng chon loc md seo (SM)
nuoi trong d1eu kién sang khoang 25-30 ngay.
Cac m0 seo sbng sot trén moi truong SM duoc
cay chuyén 1én moi trrong cam ng phoi (EG2)
trong khoang 7-10 ngay.

Tdi sinh cdy tw mé seo: MO seo trén moi
truong EG2 dugc Chuyen sang moi truong tai
sinh (RM), nudi cay cho dén khi choi tai sinh.
Ch01 tai sinh duogc Cay Chuyen 1én mdi truong
ra r& (RR). Nhiing choi song s6t va ra ré trén
moi truong RR khi ¢6 khoang 8-10 14, than cao

10-15 em duoc ra cay, cham soc cach ly trong
diéu kién buong sinh truéng. Sau khoang 3 tuan
duoc chuyén sang trong trong cac chau dat ¢
diéu kién nha ludi.

Cac moi truong chon loc gém SM, RM,
EG2 bd sung kanamycin 50 mg/l, méi truong
RR bo sung kanamycin 100 mg/I.

Phan tich cay chuyén gen bing céac k§ thuat
sinh hoc phan tir

Phan tich PCR: DNA téng sb dugc chiét tur
mo 14 tuoi cua cay khoai lang chuyen gen va
cay ddi chitng khéng chuyén gen bang phuong
phap CTAB (Garvel & Jarret, 1991) co cai tién.
DNA tong s6 (1 pg) cua cac cay khoai lang
chuyén gen duoc sir dung lam khuén cho phan
rng PCR. Tong thé tich phan @ng PCR 14 20 pL
bao gom DNA tong s6 (50 ng/uL) (1 uL); Taq
mastermix (2x) (10 pL); Moi xudi (10 pmol)
(1 pL); Moi ngugc (10 pmol) (1 pL);); nude cat
khtr ion, khir trang (7 pL). Chu ky nhiét phan
ing PCR nhan gen cry3Cal: bién tinh (94°C/5
phdt), 30 chu ky phan @ng: bién tinh (94°C/30
gidy), gan moi (58°C/30 giay), kéo dai chudi
(72°C/1 phat), hoan thién kéo dai chudi
(72°C/10 phat), két thic phan tng, luu giit mau
(4°C).

Phuwong phdp lai Southern: Cac dong cay
khoai lang chuyen gen sau khi cho ket qua
duong tinh voi phan tng PCR duoc trong ra
ngoai trai thuc nghi¢ém. Khi cdy sinh truong
phét trién tét, thu la dé tach ADN tong sb va
thuyc hién phan tng lai Southern. 30-50 pg
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DNA tong s6 duoc tach chiét tir 1 g 1a khoai
lang dugc tinh sach va xir ly bang enzyme
BamHI. Cac phan doan DNA duoc phan tach
trén gel agarose 1% va chuyen sang mang Nilon
tich di¢n duong. Mang sau d6 dugc lai véi mau
do duoc tong hop nho bo Kit Biotin DecaLabel
DNA Labeling Kit (Thermo Scientific) véi doan
do la san pham PCR cua gen chuyén cry3Cal.
Nhiét d6 lai 42°C (véi dung dich lai chira 50%
formamid va NaCl 1M) va rira mang & 65°C
(0,1X SSC). Quy trinh hién mang dugc thyc
hién theo kit Biotin Chromogenic Detection Kit
(Thermo Scientific).

Danh gid kha nang khang bo ha cua cac cay
khoai lang chuyén gen: theo phuong phap cua
Pham Bich Ngoc va nnk. (2015). Cac dong
khoai lang chuyén gen duoc trong ngoai nha
ludi tai Trai thuc nghiém sinh hoc C6 Nhué.
Sau khoang 100 ngay thu hoach ct va danh gia
tinh khang bo ha cua cu céc cay khoai lang nay.
Xac dinh hai chi tiéu sau: (1) Muc d6 gay hai
cia bo ha ddi véi cu khoai lang (Pondered
degree of infestation, PDI) va (2) Ti Ié phan
tram gy hai (Percent of infestation, I):

| =S (a.b).100/D (n)

PDI =S (a/n) (b)
a: gia tri quy mo thiét hai (1 — 4). Quy md nay
dé cdp den phan tram ci bi h hai. Gia tri 1
danh cho cu bi anh hwong boi bo ha toi 25%;
Gia tri 2: cu bi anh hwong tr 25% den 50%; gla
tri 3: cu bi anh huong tur 50% dén 75%; va 4
khi thiét hai cao hon 75%; b: s6 Cti & Mai giatri
thang do; n: tong sé ci; D = 4 (gia tri 16n nhat
Cua thang do)

Phuong phap xir Ii s6 liéu: Cac s6 ligu duoc

xt ly bang phan mém tin hoc Microsoft Excel
va trinh ung dung Statgraphics centurion XVI.
Cac gia tri trung binh theo sau boi cac chir cai
khac nhau (a b) trong cting mét cot biéu thi su
sai khac co y nghla théng ké theo phép kiém
dinh Duncan véi p < 0,05.

KET QUA VA THAO LUAN

Chuyén gen cry3Cal vao khoai lang théng
gqua A. tumefaciens

Dé tao cac cay khoai lang chuyén gen, chang
A. tumefaciens C58 chura gen cry3Cal da duoc
str dung dé bién nap vao giong khoai lang KB1.
Céu tric mang gen cry3Cal da dugc bicn nap
vao ngudn nguyén liéu 1a dinh chéi va manh 14
véi 7 16 thi nghiém (bang 1, hinh 2) Trén cac
moi trudng chon loc, ban dau mau 'sUi mo seo tot,
nhung sau khoang 30 ngay nudi cay, da phan mo
seo hinh thanh khong sinh truéng duoc, bi tham
den va chet Ty 1€ m0 seo bi chét kha cao, sau
2-3 lan cay chuyen chi con lai mot sé md seo
séng s6t va chuyén 1én moi truong tai sinh, dat
38,87% (1345/3460) Cac md seo SOng s6t sinh
truong tao khdi md kha to & mot vai vi tri trén
mau cay, md seo c6 mau trang dén Vang nhat.
Sau kh0ang 30410 ngay, cac md seo 50ng sot
duogc cdy chuyén sang moi truong cam tng phoi
va tai sinh choi. Khi chuyén céc chéi tai sinh I&n
mdi_trudng ra ré chon loc thu dugc 62/145
(42,75%) cay chuyén gen ra r& & moi truong co
nong do kanamycin 100 mg/L. Hi¢u suat tai sinh
cay chuyen gen dat ti I¢ 1,79%. Con & 16 dol
chiing, mau sau khi cit khong dwoc nhidm khuén
nhung dugc cdy 1én cdc moi trudng chon loc
glong nhu thi nghlem chuyen gen, két qua nudi
cdy cho thiy & giai doan dau cac manh cat van
ta0 mo seo, tuy nhién, hau hét cac mau nay bi
vang roi chét sau khoang 30 ngay.

Bdng 1. Két qua chuyén cAu triic mang gen cryCal vao giéng khoai lang KB1

n;‘;f:r:q 6 mau SSI& mo S"”gESgtz”e” MTFCQII\_/I S6 mb seo ti sinh | Sé chdi tai sinh St;’éﬁhl\‘;l'{gg
1 200 200 146 50 9 10 6
2 300 300 215 96 10 14 8
3 600 520 227 150 18 23 8
4 540 436 201 128 18 22 7
5 620 523 195 141 21 30 10
6 580 517 176 145 19 27 12
7 620 563 185 128 15 19 11
Tong | 3460 3059 1345 838 110 145 62
PC | 50 50 15 0 0 0 0

DC: mau khong nhiém Agrobacterium nudi cay trén MTCL; MTCL: mdi truong chon loc gom SM, EG2, RM
b6 sung 50 mg/L Km; MTRR: mo6i truong ra ré boé sung 100 mg/L Km
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Hinh 2. Mot sb hinh anh chuyen cry3Calvao giéng khoal lang KB1: a) Mau trén méi truong dong
nudi cay; b) Mé seo trén moi truong chon loc SM; ¢) Chdi tai sinh trén méi truong chon loc RM;
d) Cay khoai lang chuyen gen ra ré trén méi truong RR; e, f) Cay khoai lang chuyén gen ra cay

tréng trong bau va chau ¢ nha ludi

Vige xay dung hé thdng tai sinh cay khoai
lang chuyén gen dich (gen cry3) thanh cong da
dugc Mora'n et al. (1998) bao cao. Céu tric
mang gen cry3 da dwoc bién nap vao 45 manh
F: glong khoai lang Jewell, qua cac budc chon
loc va tdi sinh da thu dugc 14,75/32 cay Chuyen
gen ra ré trén moi tru:ong khéng sinh (chiém
33%). Su tai sinh va chon loc chdi dugc thuc
hién trén moi tru’ong chon loc bd sung
kanamycm 25 mg/L va té hop hoocmdn NAA 1
mg/L va BAP 0,2 mg/L Sau do, cac chdi hinh
thanh dugc cay lan moi truong MS b sung Km
véi ndng d6 50 mg/L, cefotaxime 500 mg/L.

ME1T2 38 4 5 67 B8 9

Phan tich cac dong khoai lang chuyén gen
Phan tich bang kj thudt PCR

La cua 62 dong khoai lang chuyén gen va
dong khong chuyen gen trong ¢ nha ludi duoc
thu dé tach chiét DNA tong s va tién hanh
phan ung PCR nhan gen cry3Cal véi cap moi
dac hiéu cry3Calop_F/R (hinh 3). Ket qua dién
di san pham phan tng PCR cho thdy, 7 dong
khoai lang chuyen gen (giéng s6 3, 4, 8, 9, 14,
16, 17) xuat hién bang DNA c¢o6 kich thudc
khOang 800 bp dung véi kich thudc Ii thuyét
cua gen crySCal Didu nay chung té 7 dong
khoai lang nay d4 mang gen chuyén cry3Cal.

10 11 12 13 14 15 16 17 18 19 20 (+)

Hinh 3. Két qua dién di san pham PCR kiém tra sw c6 mat caa gen cry3Cal cua cac dong khoai
lang chuyén gen: M: thang DNA chuan 1 kb, Fermentas; (+): DOi chimg duong (plasmid mang gen
chuyén); (-): Bbi chung am: cay khéng chuyen gen; lan chay 1-20: cac cay khoai lang chuyén gen
cry3Cal

Phan tich bang kj thudt Southern Blot

Bay dong khoai lang duong tinh khi phén
tich PCR duoc phan tich tiép theo boi ky thuat

lai Southern (hinh 4). Két qua thu dwoc cho thay
¢d 5 dong khoai Iang biéu hién dwong tinh véi 1
bing tuong ng vai 1 ban sao gen chuyén trong
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genome (dong s6 3, 4, 8, 14, 16). Kich thudc
Cla cdc bang khong dong déu, cho thay vi tri
gan cua gen chuyen trong genome khac nhau.
Dong khong chuyén gen cho két qua am tinh.
Su biéu hién cua gen ngoal lai ¢ thuc vat dé
khang duoc con trung gay hai la giai phap thay
thé thich horp trong bao v¢ thuc vat. Hai gen ma
héa cho céc chat e ché trypsin (cowpea trypsin
inhibitor-CTI) va snowdrop lectin-GNA) da
duoc chon loc va chuyen vao giéng khoai lang
Jewel thong qua vi khuan A. tumefaciens
LBA4404 de¢ tao ra tinh khang véi bo ha. Sau
dong cay chuyéngen thu duogc biéu hi¢n hoat
tinh ctia enzyme B-Glucoronidase va cac protein
CTI va GNA. Sau dong chuyén gen CTI dugc
khing dinh bang phwong phap lai Southern,
trong do 2 dong mang mot ban copy va 1 dOng
mang ba ban copy cta gen, 3 dong chua xac
dinh duoc s6 copy (Newell et al., 1995).

Ddnh gia kha nang khdng bo ha cia cac cay
khoai lang chuyén gen

Cu cua ba dong khoai lang chuyén gen
cry3Cal duoc nghién ctu (ki higu C1, C2, C3)
khi thu vé duoc rira sach dat cat, dé cho kho be
mat va tién hanh thi nghiém danh gia

kha ning khang bo ha ¢ diéu kién phong thi
nghiém (bang 2). Két qua lay nhiém bo ha & diéu
ki¢n phong thi nghiém cho thidy mic d6 gay hai
cua bo ha (PDI) ddi voi ca cua ba dong cay
Chuyen gen nay déu thap hon so vai cii cia dong
dbi ching trong tung 16 thi nghiém (vm
p <0,05), trong do 2 cay chuyen genlaC2vaC3
cé PDI thap hon 1,31 dn1,35 lan so véi dbi
ching. Bong thoi, ti 1é phan trim gay hai (I) cua
cu khoai Iang cua ba dong chuyen gen déu thap
hon so véi doi ching tir 7,5% dén 16,6%.

WtM P 3 4 8 914 16 17

- T

-

10kb - .
kb =
kb

Hinh 4. Két qua lai Southern kiém tra cac dong
khoai lang chuyén gen cry3Cal: P: vector
chuyén gen mang gen cry3Cal; Wt: dbi ching
khéng chuyen gen; 3,4, 8,9, 16,17: cac dong
chuyén gen duong tinh khi phﬁn tich PCR

Bdng 2. Panh gia kha ning khang bo ha cua céc cay khoai lang KB1 chuyén gen cry3Cal

Dot thi | Dona khoai ) ) PDI dong CG Icuadong | Muc dd
nahiém Iang CG Khéi lugng cu (g)|S6 cu| PDI giamsovsi | (%) | CGgiamso | phat trien
ghie g DC (14n) v6i DC (%) | caa bo ha
bot 1 C1l 47,48 5 2,502 1,12 62,52 7,50 T1
bC 134,35 10 2,80° - 70,0 - T1-T2
Pot 2 C2 60,50 4 1,702 1,35 41,78 16,6 T1
C3 67,75 5 1,80° 1,31 43,82 14,6 T1
bC 152,77 10 2,30® - 58,3%® - T1-T2

PDI: Muc d6 phé hai cua bo ha dbi vai cu khoai lang; I: Ti 1& bi nhidm bo ha cua cu khoai lang; CG: chuyén
gen; BC: khong chuyén gen; T1: sdu non tuoi 1; T2: sdu non tudi 2; (-): khéng so sanh, n = 2. a, b: trong cuing
mot cot biéu thi su sai khac ¢6 y nghia thong ké theo phép kiém dinh Duncan véi p < 0,05

Trong cac nghlen clru trudc, chung toi da
thu duoc hai cay chuyen gen V|p2 -1 va 2 cay
chuyen gen cry8Db c6 murc d6 gay hai béi bo
ha thap hon rd rét so véi ddi ching. PDI cua hai
cay chuyen gen vip2-1 thap hon tir 1,33 dén
1,40 lan (V@ Thi Lan va nnk., 2015), PDI cua
hai cay khoai lang chuyén gen cry8Db thip hon
tir 1,53 dén 1,73 lan so véi cay d6i chung khong
chuyen gen (Pham Bich Ngoc et al., 2015). Cho
dén nay, rat it cac cong bd tao cay khoai Iang
chuyen gen khang bo ha trén thé gIOI chi ¢o
duy nhét ba cong trinh lién quan dén viéc tao ra
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cac cay khoai lang Jewel chuyén gen khéng bo
ha. Newell et al. (1995) da phan tich cac cay
khoai lang Jewel chuyén gen CTI va GNA. Cay
chuyén gen thu duoc biéu hién hoat tinh cua
enzyme B-Glucoronidase va cac protein tic ché
Cowpea trypsin va Snowdrop lectin, tuy nhién
cac nha khoa hoc khong dua ra cac dan liéu lién
quan dén tinh khang cdn tring & céc cay chuyén
gen. Moran et al. (1998) da déanh gia tinh khang
v6i bo ha cua céc cdy chuyén gen dusi diéu
Kién nha ludi da thu duoc hai cay chuyen gen
C27 va C1 biéu hién su khang véi bo ha cao
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hon so vdi cac cdy d6i ching. Trong thi nghiém
nay, sur thi¢t hai trong cu cta cac cay C1 va C27
it hon gan 2-5 lan so véi cay doi chu:ng Gracia
et al. (2000) da nghién ctu t6 hop céc chat diéu
hoa sinh truong dé lya chon thanh phan moi
truong phu hop cho tai sinh cay khoai lang
chuyen gen cry3A vao giéng khoai lang Jewel
dé khang bo ha khoai Iang, tuy nhién, mirc do
bleu hién protein & cac cay chuyen gen thu dugc
rat thap. Nhom tac gia nay cho rang mot trong
nhitng nguyén nhan chu yéu do gen Bt chua
duogc t6i wu ma trudc khi st dung chuyén gen
thuc vat.

KET LUAN

CAu trdc mang gen cry3Cal da duoc bién
nap thanh cong vao giong khoai lang KB1 d¢
tao tinh khang bo ha. Cac cay chuyén gen dugc
phan tich bang cac ky thuat sinh hoc phan ti
hién dai va da c6 cac phan tich ban dau vé tinh
khang bo ha & diéu kién phong thi nghiém. Cac
két qua nghlen ciru thu dugc da mo ra trién
vong cai bién di truyén ¢ cay khoai lang
Viét Nam.

Loi cdm on: Cong trinh dugc hd trg vé kinh phi
va trang thiét bi tir Phong Cong nghé té bao
thuc vat, Vién Coéng nghé sinh hoc, Vién Han
Iam Khoa hoc va Céng ngh¢ Viét Nam.
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AGROBACTERIUM-MEDIATED TRANSFORMATION OF CRY3CAl1 GENE
INTO KB1 SWEET POTATO CULTIVAR

Vu Thi Lan?, Pham Bich Ngoc?, Chu Hoang Ha?, Le Tran Binh?*

Thainguyen University of science, Thai Nguyen University
2Institute of Biotechnology, VAST

SUMMARY

Sweet potato Ipomoea batatas (L.) Lam is an important food crop in the world as well as in Vietham.
Despite its many benefits, the production of sweet potato is restricted in many areas of the world by diseases,
weed, and, particularly, pests. As an alternative, genetic transformation provides the means for
complementing conventional breeding to improve sweet potato to resistant to pest. In this study, shoot tip
explants of KB1 sweet potato variety were infected with A. tumefaciens C58 carying pBI101/cry3Cal con-
struct. The selection were occured on callus producing medium (SM) containing 0.5 g/L picloram, 50 mg/L
kanamycin and 500 mg/L cefotaxime. Survival embryogenic calli were then transferred to embryo producing
medium (EG2) supplemented with 1.0 mg/L ABA and 1.0 mg/L GAj; after 2-3 weeks. Putative transgenic
shoots regenerated on medium (RM) adding 0.5 mg/L kinetin and 1.0 mg/L BAP were rooted on root
producing medium (RR). The tentative transgenic lines were proved positively by PCR and finalized by
Southern hybridization, and biotest in laboratory. Conclusionly, we obtained 62 tentative transgenic sweet
potato lines resistant to kanamycin. Among these lines, five putative transgenic lines were proved positively
by Southern hybridization and have one copies of the cry3Cal gene. Two of them have the lower degree of
infestation by sweet potato weevil (Cylas formicarius) than that of untransformed lines.

Keywords: Agrobacterium tumefaciens, Ipomoea batatas L., Cry3Cal gene, plant transformation, sweet pota-
to weevil.
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