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Nghién ciru nay trinh bay tém tit  mjt 58 két qua chinh ciia 4 43i cdp nha nwée vé tao ciy khoai lang khing
b{b ha bing céug nghé gen Hai ciu tric mang gen dgc t6 khang be ha: cry3Cal, vtp2 -1 da duoce ph§n lap,
6i wu héa ma di truyen, thiét k& vao cdu tric didu khién boi promotor dic hiéu abi voi ci va bién nap
thanh céng vio giong khoai lang KB1 ciia Viét Nam theo quy trinh tai sinh va chuyén gen nhir vi kllu§n
Agrobacterium tumefaciens. Két qua 6a chon loc va t4i sinh dwgc 401 dong khoai lang chuyén gen bao gdm
246 ddng mang gen chuyén cry3Cal va 155 dong mang gen chuyén vip2-1. Phén tich cic dong khoai lang
chuyén gen dich bing phireng phép sinh hoc phin tir 43 thu dwge 27 dong khoai lang chuyén gen cry3Cal,
19 déng khoai Iang chuyén gen vip2-T dwong tinh v6i phin émg PCR; trong d6 7 dong khoai lang chuyén gen
cry3Cal, 10 ddng khoai lang chuyén gen vip2-7 dd dugc pbén tich bing lai Southern. D& tai ciing d3 danh
gid dwyc kha ning khing be ha ciia mjt s6 dong khoai lang chuyén gen ¢ didu kién phong thi nghiém. Bing
thi, chimg minh dwgc cac dong chuyen gen cry3Cal, vip2-1 ¢6 kh# niing bi tluet hai bé#i bo ha thap hom ré
rgt (v6i mirc d¢ pha hai PDI tnmg binh lin lwgt 13 1,75 va 2,1) so véi cdc dong dbi chimg khbng chuyén gen
(2,55). Két qua nay mé ra trién vong cdi thién tink khing bg ha ciia ciy khoai lang & Vié¢ Nam thong qua
cbng nghé gen.

Tir khéa: Agrobacterium tumefuciens, chuyén gen, cry3Cal, gen dpc 16, khoai lang, Ipomoea batatas L., vip2-1,
Chi 58 phn logi 4.6

Dat vin dé tinh diét cén trung duge sir dung phd bién dé chuyén

Khoai lang (Ipomoea batatas L.) thuge ho Khoai
lang (Convolvulaceae) 12 mdt trong nhing ciy trong
quan trong nhit trén thé gisi, § nudc ta, khoai lang 1a
¢y trdng chiém vi tri quan trong thir 4 trong sin xuat
luong thuc, sau l6a, ngd va sén. Téng dién tich trong
khoai lang c& nuéc 1a 151,108 ha {11 Néng sult khoai
lang binh quén ¢ nuéc tala 7,8 tnha, thap hon nhidu
50 voi ning suat bigh quan cia cdc quoc gia & chau
My va mgt sb nwéc chiu A, Ngodi che nguyén nhan v&
giong khoai lang dia phwong da thoai hoa, vidc canh
téc khoai lang chura thire hién dung quy trinh k§ thudt...
thi nguyén nhin dén dén ning sudt thip chiy veu la do
tdn thit vi sau bénh, dic biét 13 do bo ha hai kheai.
Thiét hai do bo ha khoai lang gay Ta & cic viing chuyén
canh hodc trén dét khd han cé thé 1én dén 30-50%,

Gén day, Bacillus thuringiensis (Bt) dugc xem 14
phuong tién hiéu qui dé kidm soat con trimg. Cic
gen ¢ry cila Bz ma hoa protein tinh thé déc t6 ¢o hoat
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vi bidu hién & rét nhiéu cay trbng quan trong. Huong
ughién ciru tao cay khoai lang chuyén gen mang gen
ddc tb clia Bt ciing di duge cic nha khoa hoe trén thé
gi6i quan tAm nghién ci (2, 3]. Phiong phap chuyén
gen thong qua Agrobacterium tumefaciens duge sit
dung frong nhidu lodi thyc vat vi tinh hign qua, don
gian va on dinh clia 1d [4, 5]. Chiuh vi viy, cé nhidu
nghién clru di thanh cong trong viée sir dung phuong
phép niy d& tao cay khoai lang chuyén gen véi c4c tinh
trang khc nhau nhu khang thude diét c6 [6, 7], khang
virus [8], cai thién chit luong dinh dudng [9], thay dbi
thanh phin tinh bat trong cd [10, 11], va d3c biét Ia
tao tinh khéng con t'rung & khoai lang [2 12]. O Vit
Nam, ciing d3 ¢6 mft s6 ughlen cuu v su tai sinh in
vitro va chuyén gen vio mot sb gibng khoai lang Viét
Nam [13, 14].

Xut phét tir nhu ciu thyc tidn cin thiét do nguy ca
thiét hai 1én déi véi san xudt khoai lang do bénh ha gdy
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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
(Ipemoea batatas L.) cv. KB resistant
to sweet potato weevil (Cylas formicar-
ius). The two vector constructions were
transferred successfully into Vietnam’s
sweet potato KB1 mediated by A. rn-
mefaciens via multiple shoot induct-
ing callus. Totally, (he authors selected s
and regenerated 401 lines, including -
246 putative transgenic lines carrying
cry3Cal gene and 155 lines with vip2-7
gene jo selection medium. The putative
transgenic lines were proved positive by
PCR and finalized by Southern hybrid-
ization: (1) Twenty seven tramsgenic
lines of cry3Cal and 19 transgenic lines
of vipZ-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
KBI 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
condifions. The transgenic lines of cry- E

2

3Cal and vip2-1 were damaged by C.
Sformicarius much lower than wild type.
The results are expected to bring a pros- gi
pect to improve the weevil resistance of 14
sweet potatoes in Vietnam.

Keywords: Agrobacterium tumefaciens,
erp3Cal gene, insecticidal gene,
ipomoea batatas I.., sweet potatoes,
transgenic, vip2-1 gene,

lassification number 4.6
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ra & Viét Nam, Vién Cong ngh sinh hoc d3 tién hanh dé tai:
“Nghién ciru tao cdy khoai lang khang bo ha bing céng nghé
gen” nhim xdy dyng h¢ thdng tdi sinh v chuyén gen & khoai
lang, gop phin tao gidng khoai lang moi mang gen khing bo
ha. D2 3 thude Chuong trinh nghién ctru va ung dung cong
nghé sinh hoe trong ndng nghiép, do B& Néng nghiép va Phat
trién Néng thén quan I3.

Vat ligu va phuang phap nghién ciu

Vit ligu nghién ciru: gibng khoai lang KB1 do Vién Khoa
hoc néng nghiép Vigt Nam cung cip; bo ha treéng thanh thu
thip tai rudng tréng khoai lang xa Tan An, huyén Téan Ky, Nghe
An; chiing A. tumefaciens C58/pGV2260 mang vector chuyén
gen pBI10::spo hodc pIBT/35S8 mang cic cdu wic gen cry-
3Callvip2-1 va gen chon loc npel] duge cung chp boi Phong
Céng nghé 1 bao thyc vat (Vién Céng nghé sinh hoe, Vign Han
1am KH&CN Vigt Nam).

thra’ng phdp nghién ciu: cic phuong phap nghién cim
bao gom: xidy du’ng hé thong tai sinh in vitro ¢y khoai lang
[15); xay dung va téi 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 4. tumefaciens va phuong phap phan
tich, danh gid ciy chuyén gen (2, 17].

Heét qua va thao lvan
Két quii chuyén gen khing bo ha vie khoai lang

Dé tao che dong khoai lang chuyén gen, ching 4. tumefa-
ciens (C58 mang vector chuyen gen chira cdc gen doc 16 cry-
3Cal, vip2-1 da dirge sir dung débién nap vao glong khoailang
KBI1. Binh, chédi duge lay nhidm véi huyén phu Agrobactertum
chita c4c chu triic mang gen dich. Sau khi ddng nudi cdy, miu
dugc chuyen sang moi truong khong c6 khang sinh dé phuc
hdi. Tiép theo, miu dwve nudi ciy trén mdi trucmg chon Toc
CIM, SRM bd sung 50 mg/l Kanamycin (Km) cho dén khi chdi
tai sinh.

Chu trac mang gen cty?Cal duge bién nap véi 6555 miu,
chung 161 thu duge 395 chdi t4i sinh trén moi truémg chen loc
bd sung 50 mg/l Km. Khi chuyén cac chdi tai sinh lén méi
trrdmg Ta 1é 6 100 mg/l Km thu duge 246/395 (62,27%) ciy
chuyén gen ra ré. Con véi 16 thi nghiém ddi chimg, miu sau
khi ct khong duge nhiém khudn nhung duge cly 1én cic mdi
truong chon loc gloug nhu thi nghiém chuyén gen, hiu hét cée
mAu udy bi vang 16i chét sau khoang 30 ngay. Twong tu, tién
hanh blen  ngp cau triic mang gen vip2-1 véi 518 th1 nghiém,
tong 6 miu tuong tng la 9927. Qua qué trinh nudt cay vachon
loc ching t5i da thu dwoe 155 chdi mang gen vip2-1 trén moi
truémg b6 sung 100 mg/l Km (bang 1, hinh 1A-C).
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Phén tich va ddnh gta cac dong khoai lang chuyén
gen sit dyng cdc ky thudt sinh hoc phin tr

Cac dong khoai lang chuyén gen ta ré trén mdi
treong chon loc (401 dong) dugc chuyén ra tréng
trong biu ¢4t & nha luéi (hinh 1D). Sau 2 tuln, thu
14 m&i cia céc dong khoai lang chuyén gen vi dong
khong chuyen gen (DC), tién hinh tich chiét DNA
tong 6. Cac miu DNA sau khi tach duge dung lam
khudn dé tién hanh phan \mg PCR nhén gen cry3Cal
va vip2-1 voi ciip mbi dic hidu cry3Calop_F/R, vip2-
lop_F/R.

DNA tbng sb (1 pg) ca cic dong khoai lang chuyén
gen dugc st dung lam khudn cho phan irng PCR. Béng
théi, vector chuyén gen mang cic chu tric gen chuyén
ciing dwge sir dung 13m déi chimg duong cho phan
img. Két qua dign di san phim phan tmg PCR thu duoc
27 domg chuyén gen cry3Cal (dat higu sudt 0,41%), 19
dong chuyén gen vip2- dat hiéu sudt 0,191% (bing 1,
hinh 1G). Céc doug nay cho két qua PCR duong tinh
v&i cic cip mdi diic hidu thiét ké 1a cry3Calop F/R,
vip2-lop_F/R véi san phdm la doan DNA cé kich
thwée 1an lugt arong Umg 1 gin 800 bp va 1,1 kb.

Két qua phan tich trén cho thiy, nhiéu dong khoai
lang miic di vAn séng sot va ra r trén moi trudmg chon
Toc bd sung khéng sinh Km 100 mg/l nhung lai cho két
qua Am tinh khi thyc hién phin tmg PCR vei ¢ip mbi
ddc hiéu. Didu nay ¢6 thé do su dut giy doan gen dich
trong vector tai t& hop, do d6 cac dong cay chuyén gen
nay chi mang gen khang khéng sinh hoéic gen khéng
khang sinh va mot phan gen dich, din dén cip médi
nhan gen khng bam vao dugc d¢é thuc hign phan img
PCR. Trong chuyén gen, viéc mét gen dich va sip xép
lai gen trong T-DNA sau khi dwgc chuyén vao té bao
cly chu c6 thé xdy ra vi dd duoc tim thy trong thye
nghiém [18, 19].

Bing 1: hu¢u qud bién nap cdc cdn triic mang gen khdng bg hd
vdo khoai lang

By e | || S
ery3Cal £555 W45 206097 4l il
»ipdd 927 155343 19155 (12,25, ’ 0,19 A

ac (0 [ )] bl 15

* chd: khoat lang ra ré irén md rudng b6 sung 100 mg/t Km; ** dinh i
kb néing khéng by hd cria ci cic déng khoi lang chuyén gen ¢

phing thi nghiém. DC: ddi ching
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i 17 i 53 hinh dnh chuyén cdc cdu i gen dich vio khoai lang
(4) Mdu clmyen gen trén méi iruimg dunv nude cdy, (8) M6 seo trén mii trusmg
chan loc b6 sung 50 mg/l Km (C) Chm tie sin: trén mo traedg chon loc:
(D) Céy Rhoai lang chuyén gen mmg trong chdu ddt & nha kinh;
(E).(F) Tring v thu cii kkoas fang chuyén ‘gen G Trai he nghidm sink hoc;
(G) Phn tick cd dong khoa lang chugyén gen bing phan img PCR;
(H) Phon tich céc dong kheai lang chuyén gen bing lai Southern

Cic dong khoai lang chuyén gen duong tinh véi
PCR tiép tuc duoce phan tich bang lai Southem. Két
qua lai Southern d3 thu duge 7 dong khoai lang chuyén
gen cry3Cal, 10 dong khoai lang chuyén gen vip2-/
(hinh 1H) cho mét dén hai bing & vi tri khac nhau,
dién ndy chimg t6 c4c dong khoai lang nay cé chira
doan gen dich duoc lai véi miu dé gen chuyén tuong
itng. Trong khi 86, & d6i chimg 4m 13 dong khoai lang
khong chuyén gen khéng cho vach bing nio (hich
IH). Ching t6 qua trinh chuyén cic chu tric gen dich
vao gibng khoai lang d4 thanh cong.

Nhur vay, cé thé théy hiéu sut chuyén céc gen doc
t5 diét ho ha vao gidng khoai lang KB1 rét thip. Hién
twgug khé chuyén gen ngoai lai vao khoai lang ciing
3 dugc nhiéu nhém nghién ciru trén thé gidi cong b.
M3t 56 nghién ciru cho thiy, cac giéng khoai lang ¢6
cc phan img rat khac nhau trong qué trinh tai sinh khi
duogce nudi chy & cing didu kidn i vitro [20, 21]. Hcrn
nira, kha nang tai sinh thumg chi giéi han & mot sb
rhtit cac gibng cé kidu gen nhét dinh, con lai phin 16n
céc gidng to ra ngoau cb” [22). Vily do nay, di truyén
la mét trong nhimg ycu t6 quan trong nhit anh huéug
dén tién trinh nudi cly in virro, kha ning tai sinh vahé
qué 14 khi nang dap tmg bién ddi gen cia cic gifng
khoai lang {17]. Bén canh d6, do khoai lang 1 céy luc
boi thé vi kém dn dinh v& mit di truyén, dic bict 14
cac ciy duge tai sinh tir cée cum chdi ¢6 ngu?)n gbe
tir callus nén viée chon loc duge cac dong khoai ldng
mang gen chuyén c6 s di truyén n dinh qua chc Thn
chy chuyén trong mot khoang thoi gian dai nuéi clyin
vitro s¢ kho khin hon.



Okada d3 thy duoc 3 déng khoai lang chuyen gen
khang virus SPFMV bing céch chuyén gen md héa
protein vé vimsg bang phuong phap xung dién. Nhém
nghlen cire d3 phén tich sy phién mi, dich ma ciia gen
baug céc phuong phép Nothern va Westem va ciing
da phan tich tinth khéng virus ciia cic dong khoai lang
chuyen gen [23]. Hlen tugng chuyén gen voi tin sé
thap con gap & mét sé nghién ciru chuyen gen vao
mét s6 gibng cdy tréng khac & Vigt Nam, Phan Tudng
Léc va cac tdc gia da tién hanh chuyén gen khing sau
cry]Ab va crylB-cryl Ab bing A, tumefaaens vio hai
gibng mia VN 844137 va Suphanbury 7 nhim muc
dich tao ra cdc gibng mia co kha ndng khang su duc
than. Budc diu da thu dirge cde khéi mé seo cb bidu
hi¢n GUS va khang chét chon loc phosphmothncm
(ppt) & ndng d6 3 mg/l [24] Khi phan tich bing PCR
va Southern blot cic chdi tai sinh t mé seo khéng
ppt 44 thu duge 3 dong chuyén gen crpldb va 1 dong
chuydn gen erplB- cryiAb. Khi kidm tra bidu hién
protein véi que thir nhanh, ci 4 dong chuyén gen déu
cho két qua duwong tinh [25]. Nguyan Thi Thu Hién d3
chuyén thanh cong cdu tric SLHEP-HA1 vao cay dau
tuong va thu duge 8 dong cdy ddu tuong & thé he TO
duong tinh véi phén tmg PCR. Khi phan tich Western
blot di thu duoc mét dong dau twong H11 ¢ thé e T1
bidu hién protein t4i t& hop HAL trong hat [26].

Ddnh gid khd ndng khdng be ha céa cdc dong
khoai lang chuyén gen

Céc dong khoai lang chuyén gen dwong tinh véi
phuong phép lai Southern dugc trdng & nha ludi tai
Trai thyc nghiém C6 Nhué (hinh 1E). Sau khodng 100-
120 ngay, khi c6 d4u hidu ¢t chin sinh I biéu hién 1a
1/3 s6 14 (ch yéu 13 14 géc) chuyén vang v nhién thi
tién hanh thu hoach ci (hinh 1F). Phin Ioai khéi lugng
il va dinh gia tinh khang bo ha ciia céc cn khoai lang
nay.

Theo gi4 tri PDI thu duge, ci cha cic dong khoai
lang chuyén gen d&u thé hién mic do b1 thigt hai béi
bo ha thip hon so véi 16 d6i chimg la gibng khoai lang
KB1 khong chuyén gen & didu kién phong thi nghiém
(béng 1). Ching t6i thu duogc cii ciia 4 dong khoai lang
chuyén gen crp3Cal, ¢l cha 6 dong khoai lang chuyén
gen vip2-1 v6i gia t PDI dat trung binh ctia cac dong
khoai lang chuyen gen dich dat 13n hrot 12 1,75 va 2,1.
Trong khi dong aéi chimg cé mirc d§ pha hai béi bo ha
(PDD) 12 2,55 (béing 1).
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Hién nay, trén thé gidi chi ¢ duy nhét 3 cong trinh
lién quan dén vigc tao ra cic dong kheai lang Jewel
chuyén gen khang bo ha [2, 3, 12]. Moran d3 danh gla
tinh khéng véi bo ha cia céc cay chuyen gen dudi didn
kién nha kinh cho thay 2 dong chuyén gen d biéu hién
sw khang véi bo ha tét hon so véi cac cly dbi chimg.
Trong thi nghiém nay, sir thiét hai trong ot cda cac
dong C1 va C27 it hon khoang 2-5 I&n so véi cay dbi
chimg [2]. Newell va cc tic gid (1995) da phan tich
céc dong khoai lang Jewel chuyen gen CTI va GNA.
Cay chuyén gen thu dwgc bidu hién hoat tinh cia en-
zyme B-Glucoronidase vi cdc protein tc ché Cowpea
trypsin vd Snowdrop lectin, tuy nhién cac nha khoa
hoc khong dwa ra cée déin liéu lién quan dén tinh khéng
con tring & céc dong chuyén gen [12). Garcia va cic
tAc gid (2000) da nghién ciru t§ hop cdc chér didu hoa
sinh trudng d¢é hra chon thanh phén méi trrdng phi
hcrp cho t4i sinh cy khoai lang chuyén gen cry34 vao
gidng khoai lang Jewel dé khéng bo ha, tuy nhién mirc
as biéu hién protein ¢ cac dong chuyen gen thu duge
rét lhap [3]. Nhom tac gla ndy cho rang, mdt trong
nhiing nguyén nhin chii yéu do gen Bt chua dugc t6i
wu mé trrée khi sir dung chuyén gen thuc vat,

Cho dén nay, chua cé cong b nio vé chuyén gen
vip va gen déc t5 mdi vio khoai lang. Moellenbeck sit
dung dbc t6 2 thanh ph?m cry34/35 va vipl/2 mang lai
hiéu qua cao trong vidc chdng sau hai r& ngd. Ngoaira,
viée st dung protein vip3 dang mang lai hiéa qua cao
hon nhudu so véi si dung protein cry trong viée tiéu
diét Au tring budm trén pham vi réng [27].

Két luan

Hai chu tric mang gen dich 1a cry3Cal vavip2-14da
duoc bién nap thanh céng vao glong khoai lang KB1
theo quy trinh t4i sinh va chuyén gen théng qua Agro-
bactermm & xay dung. Két qua di chon loc va tai sinh
duge 401 dong khoai lang chuyén gen, trong d6 ¢6 27
dong khoai lang chuyén gen cry3Cal, 19 dong khoai
tang chuyén gen vip2- dwong tinh véi phén tng PCR,
7 déng cry3Cal, 10 dong khoai lang chuyén gen vip2-
1 dirge chiing minh ¢6 mang cdc ban sao gen chuyén
bang lai Southern. Ci cia céc dong khoai lang chuyen
gen dd dugc d4nh gi4 kha ning khang bo ha & didu
ki¢n phong thi nghiém. Chimg minh dugc cac dong
chuyén gen cry3Cal va vip2-1 c6 kha ning bi thiét
hai bdi bo ha thip hon r5 rét (véi mirc dd pha hai PDI
trung binh Iin leot 13 1 ,75 va 2,1) so v6i cac dong déi
chitng khong chuyén gen (2,55),
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Loi cdm on

Céng trinh duoc hS tre kinh phi tir 4 1di “Nghién
citu 190 gwng khoai lang khdng bo hd bing cong
nghé gen” vi sie 8 o vé trang thiét bi cia Phong
thi nghigm trong diém céng nghé gen, Vién Cong nghé
sinh hoc, Vién Han lam KH&CN Viét Nam. Ching (61
xin trén trong cam omn.
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