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Nghién ctru nay trinh bay tém tit mit s két qua chinh ciia dé tai cAp nha nuéc vé tao ciy khoai lang khing
bo ha bing cong nghé gen. Hai cau triic ‘mang gen ddc to khang bo ha: cry3Cal, vlp2 -1 da duoc phan lap,
t6i wu héa ma di truyen, thiét ké vao cdu tric diéu khién béi promotor dic hiéu dbi véi cii va bién nap
thanh cong vao giong khoai lang KB1 caa Viét Nam theo quy trinh tai sinh va chuyén gen nho vi khuan
Agrobacterium tumefaciens. Két qua di chon loc va tai sinh dwoc 401 dong khoai lang chuyén gen bao gdom
246 dong mang gen chuyén cry3Cal va 155 dong mang gen chuyén vip2-1. Phan tich cic dong khoai lang
chuyén gen dich bing phuong phap sinh hoc phin tir da thu dugc 27 dong khoai lang chuyén gen c."y3CaI
19 dong khoai lang chuyén gen v:pz -1 duong tinh véi phan ing PCR; trong d6 7 dong khoai lang chuyén gen
crp3Cal, 10 dong khoai lang chuyén gen vip2-1 da duge phan tich bing lai Southern. Pé tai ciing di danh
gia dwoc kha ning khang bo ha ciia mjt s6 dong khoai lang chuyén gen ¢ diéu kién phong thi nghlem Pong
thai, chirng minh dwge cac dong chuyén gen cry3Cal, vip2-1 6 kha ning bi thi¢t hai boi bo ha thip hon rd
rét (véi mirc do pha hai PDI trung binh lan lwot 1a 1,75 va 2,1) so véi ciac dong dbi chirng khong chuyén gen
(2,55). Két qua nay mé ra trién vong cai thién tinh khang bo ha cia ciy 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.
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Pat van de

Khoai lang (Ilpomoea batatas L.) thudc ho Khoai
lang (Convolvulaceae) la mét trong nhiing cdy trong
quan trong nhét trén thé gidi. O nudc ta, khoai lang 14
cdy trong chiém vi tri quan trong thtr 4 trong san xuat
lwong thyc, sau lta, ngd va san. Tong dién tich trong
khoai lang ca nude 1a 151.108 ha [1]. Néng suit khoai
lang binh quan 0 nude ta la 7,8 tan/ha, thap hon nhiéu
SO vO1 nang sual binh quan cua cac quoc gia & chau
MV va mot s6 nudce chau A. Ngoai cac nguyén nhan vé
gidng khoai lang dia phuong da thoai hoa, viéc canh
tac khoai lang chua thuc hién diing quy trinh k¥ thuat...
thi nguyén nhan dan dén nang suat thip chu yéu la do
ton that vi sau bénh, ddc biét 1a do bo ha hai khoai.
Thiét hai do bo ha khoai lang gy ra ¢ cac viing chuyén
canh hodc trén dit 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 cua Br mi hoa protein tinh thé doc t0 co hoat
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tinh diét con trung duogc su dung phé bién dé chuyén
va biéu hién & rat nhiéu cay trong quan trong. Hudng
nghién ctru tao cay khoai lang chuyén gen mang gen
doc to cua Bt cting da duoc cac nha khoa hoc trén thé
gidi quan tdm nghién ciru [2, 3]. Phuong phap chuyén
gen thong qua Agrobacterium tumefaciens dugc su
dung trong nhiéu loai thuc vat vi tinh hiéu qua, don
gian va 6n dinh cua né [4, 5]. Chinh vi viy, c6 nhiéu
nghién ctru da thanh cong trong viéf: st dung phuong
phap nay dé tao cay khoai lang chuyén gen voi cac tinh
trang khac nhau nhu khang thudce diét co [6, 7], khang
virus [8], cai thién chét luong dinh dudng [9], thay doi
thanh phan tinh bot trong cu [10, 11], va dic biét la
tao tinh khang con trung ¢ khoai lang [2, 12]. O Viét
Nam, ciling d'c’fg c6 mot s6 nghién ctru vé su tai sinh in
vitro va chuyén gen vao mot s6 gidng khoai lang Viét
Nam [13, 14].

Xuat phat ttr nhu cau thue tién can thiét do nguy co
thi€t hai I6n doi vi san xuét 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. KBI resistant
to sweet potato weevil (Cylas formicar-
ius). The two vector constructions were
transferred successfully into Vietnam’s
sweet potato KB1 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
crp3Cal 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-
jzation: (1) Twenty seven transgenic
lines of crp3Cal and 19 transgenic lines
of vip2-1 gene were proved positive by
PCR reaction; (2) Seven putative trans-
genic lines of crp3Cal and 10 putative
transgenic lines of vip2-1 were proved
successfully by Southern hybridization,
confirming that the transgenic lines of
KB1 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.
formicarius 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: A grobacterium tumefaciens,
cry3Cal gene, insecticidal gene,
ipomoea batatas L., sweet potatoes,

transgenic, vip2-1 gene.

Classification number 4.6

KHOA HOC | /., —
HNG NGHE /€] No 33

ra 0 Viét Nam, Vién Cong nghé sinh hoc da tién hanh dé tai:
“Nghién ciru tao cdy khoai lang khang bo ha bang céng nghé
gen” nham x?iy dung hé théng tai sinh va chuyén gen & khoai
lang, gép phan tao giéng khoai lang méi mang gen khéng bo
ha. e tai thugc Chuong trinh nghién clru va ing dung cong
ng!lé sinh hoc trong néng nghiép, do B§ Nong nghiép va Phat
trién Nong thon quan ly.

Vat liéu va phwong phap nghién ciu

Vit ligu nghién civu: gidng khoai lang KB1 do Vién Khoa
hoc néng nghiép Viét Nam cung ca‘ip; bo ha truong thanh thu
thap tai rudng trong khoai lang xa Tén An, huyén Tan Ky, Nghé
An; chung A. tumefaciens C58/pGV2260 mang vector chuyén
gen pBI10::spo hodc pIBT/35S mang céc cau triic gen cry-
3Ca1/vip2—]’vé gen chon loc nptll duge cung cép boi Phong
Cong nghé té bao thuc vat (Vién Cong nghé sinh hoc, Vién Han
lam KH&CN Viét Nam).

Phwong phdp nghién ciru: cic phuong phap nghién ctru
bao gém: xdy dung hé thong tai sinh in vitro ciy khoai lang
[15]; x4y dyung va téi uu quy trinh chuyén gen vao khoai lang
théng qua chuyén gen gus [16]; tao cdy khoai lang mang gen
khang bo ha théng qua A. tumefaciens va phuong phap phén
tich, danh gia ciy chuyén gen [2, 17].

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

Pé tao cac dong khoai lang chuyén gen, chung 4. tumefa-
ciens C58 mang vector chuyén gen chira cac gen doc t6 cry-
3Cal, vip2-1 da duoc sir dung dé bién nap vao giéng khoai lang
KB1. Pinh choéi duge 1y nhiem voi huyén phu Agrobacterium
chira céc ciu trac mang gen dich. Sau khi dong nudi cdy, mau
duoc chuyén sang moi truong khong ¢ khang sinh dé phuc
hoi. Tiep theo, mau duoc nudi cdy trén mai truomg chon loc
CIM, SRM bo sung 50 mg/l Kanamycin (Km) cho dén khi chdi
tai sinh.

Cau tric mang gen cry3Cal duge bién nap voi 6555 mau,
cl}img toi thu duge 395 chdi tai sinh trén moi trrong chon loc
bd sung SQ mg/l Km. Khi Chuyén cdc choi tai sinh 1én moi
truong ra ré ¢6 100 mg/l Km thu duge 246/395 (62,27%) cdy
chuyén gen ra ré&. Con véi 16 thi nghiém ddi ching, miu sau
khi cat khéng (‘Iu‘(}(} nhiém khuin nhung duoc cz"iy 1én cac moi
tl'll'(‘mg chon loc giC"?ng nhur thi nghiém chuyén gen, héu hét cac
mau né’)f bi vz‘mg roi chét sau khoang 30 ngay. Tuong t, tién
hfinh l::lél‘l_vllc’_lp cau tric mang gen vip2-/ v6i 5 16 thi nghiém,
tong s0 mau tuong trng 1a 9927. Qua qua trinh nuoi céy va chon
loc ch(mg toi da thu duoc 155 choi mang gen vip2-1 trén mdi
troong bo sung 100 mg/l Km (bang 1, hinh 1A-C).
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Phaén tich va danh gia cac dong khoai lang chu yén
gen sir dung cdc ky thudt sinh hoc phén tir

Cac dong khoai lang chuyén gen ra ré trén moi
truong chon loc (401 dong) duoc chuyén ra tréng
trong bau dat ¢ nha lugi (hinh 1D). Sau 2 tuan, thu
14 m&i cua cac dong khoai lang chuyén gen va dong
khong chuyén gen (PC), tién hanh tich chiét DNA
tong s6. Cac miu DNA sau khi tich duge dung lam
khuén dé tién hanh phin tmg PCR nhén gen ¢ry3Cal
va vip2-1 vi cap moi dic hiéu cry3Calop F/R, vip2-
lop F/R.

DNA tong s6 (1 pg) clia cac dong khoai lang chuyén
gen duoc str dung lam khuoén cho phan ung PCR. Dong
thoi, vector Chuyen gen mang céc cau triic gen chuyen
ciing duge st dung lam dbi chimg duong cho phan
tng. Két qua dién di san pham phan tng PCR thu duoc
27 dong chuyén gen cry3Cal (dat hidu suat 0,41%), 19
dong chuyén gen vip2-1 dat hiéu sut 0,191% (bang 1,
hinh 1G). Cac dong nay cho két qua PCR duong tinh
v6i céc cap moi dic hiéu thiét ké 1a ery3Calop F/R,
vip2-lop F/R vé&i san pham la doan DNA cé kich
thudce lan luot twong tng 1a gin 800 bp va 1,1 kb.

Két qua phan tich trén cho théy, nhiéu dong khoai
lang mic du van song st va ra ré trén méi trudmg chon
loc b sung khang sinh Km 100 mg/l nhung lai cho két
qua 4m tinh khi thuc hién phan tmg PCR véi cap moi
déc hiéu. Piéu nay c6 thé do su dut giy doan gen dich
trong vector tai to hop, do d6 cac dong cdy chuyén gen
nay chi mang gen khang khang sinh hodc gen khang
khang sinh va mot phan gen dich, dan dén cdp moi
nhan gen khong bam vao duoc dé thyc hién phan tng
PCR. Trong chuyén gen, viéc mat gen dich va sap xép
lai gen trong T-DNA sau khi dugc chuyén vao té bao
cay chu co thé xay ra va da duge tim thiy trong thuc
nghiém [18, 19].

Bang 1: hiéu qua bién nap cac cau triic mang gen khdang bo ha
vac khoai lang

Gen - | 6 chbi ra ré/ 56 | So cdy I’CR*ISD H{éu sult | h'\,h;clfl[-'pha |
chuyén SOmAU | o8 i sinh civrart (%) | chuyén gen (%) ai ( ‘ ) trung |
. | | i binh** |
aviCal 6355 2461395 4601097 04l 1.7 ‘
vip2-1 9927 155343 | 19/155(12.25) 0.191 | 21
| | |
ac 100 0 0 0 | 155
S

- choi khoai lang ra ré trén moi trieong bé sung 100 mg/l Km; *#: danh gia
khéi ning khang bp ha ena cu cac dong khoai lang chuyen gen o diéu kien
phong thi nghiem,; DC: doi chimg
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Hinl 1: mét 56 hinh dnh chuyén cdc cdu tric gen dich vao khoai lang
(A) Mdu :.‘hrr_w.f'n gen trén moi tricong (To:ng nuoi ctil.r; (B) Mé seo trén moi trieang
chon loc bo sung 50 mg/l Km; (C) Choi tai sinh trén mai triecng chon loc;
(D) Cay khoai lang chuyén gen rrong rong chau dit o nha kinh;
(E).(F) Trong va thu cii khoai lang chuyén gen & Trai thiec n.gluem sinh hoc;
(G) Phan tich cde dong khoai lang chuyén gen btmg phdn img PCR;
(H) Phén tich edc dong khoai lang chuyén gen bang lai Southern

Céac dong khoai lang chuyén gen duong tinh voi
PCR tiép tuc dugc phén tich bing lai Southern. Két
qué lai Southern di thu duge 7 dong khoai lang chuyén
gen cry3Cal, 10 dong khoai lang chuyén gen vip2-/
(hinh 1H) cho mot dén hai bing & vi tri khac nhau,
diéu nay ching to cic dong khoat lang nay co chira
doan gen dich duoc lai véi mau do gen chuyén tuong
ng. Trong khi d6, & d6i chimg am la dong khoai lang
khong chuyén gen khong cho vach bing nao (hinh
1H). C}n’rng t6 qua trinh chuyén cic ciu tric gen dich
vao giong khoai lang da thanh cong.

Nhu vay, c6 thé thay hiéu sudt chuyen cac gen doc
t6 diét bo ha vao gidng khoai lang KB1 rat thap Hién
tugng kho chuyen gen ngoai lai vio khoai lang cung
da du’orc nhiéu nhom nghlen clru tren thé gioi cong bo.
Mot s6 nghién ctru cho thy, céc giéng khoai lang c6
cac phan Lrng rat khac nhau trong qua trinh tai sinh khi
duoc nudi ciy ¢ cung diéu kién in vitro (20, 21]. H(m
nira, kha ndng tai sinh thuong chi gidi han & mot sé
rét it c:ac giong c6 kiéu gen nhat dinh, con lai phin lcm
cac glong tora“ ngoan cd” [22]. Vily do nay di truyén
la mot trong nhirng yeu t6 quan trong nhét anh huong
dén tién trinh nuoi cdy in vitro, kha ning tai sinh va hé
qua la kha nang dap tng bién déi gen cia cac gibng
khoai lang [17], Ben canh do do khoai lang la cay luc
boi thé va kém én dinh vé mit di tluyen dac blet la
cac cdy dugce tai sinh tir cac cum chdi ¢ nguon goc
tir callus nén viéc chon loc duoc céc dong khoai 1ang
mang gen chuyén ¢ su di truyén 6n dinh qua cac lan

cly chuyén trong mot khoang thoi gian dai nudi cay in
vitro s& kho khan hon.



Okada di thu dugc 3 dong khoai lang chuyén gen
khéng virus SPFMV bing cich chuyén gen mi hoa
protein vo virus bang phuong phap xung dién. Nhém
nghién ctru da phan tich sy phién ma, dich mé cua gen
béng cac phuong phép Nothern v& Western vé ciing
d4 phan tich tinh khéng virus cua cég: dong khoai‘ lang
chuyén gen [23]. Hién tuong chuyén gen véi tan so
thdp con gip & mot so nghién ciru chuyén gen vao
mdt sb gibng cay tréng khéc & Viét I\{am. Phan Tudng
Ldc va cac tac gia da tién hanh chuyén gen khang siau
cr'y]A b va crylB-crylAb bang 4. tumefaciens‘véo hai
gibng mia VN 844137 vi Suphanbury 7 nhdm muc
dich tao ra cac giéng mia c6 kha népg khéng sdu dl:lc
than. Budc diu di thu dugc cac khoi mé s¢o ¢ bicu
hién GUS va khang chat chon loc phosphinothricin
(ppt) & ndng do 3 mg/1 [24]. Khi phén tich bang PCR
va Southern blot cac choi ti sinh tir mo seo khéng
ppt da thu dugc 3 dong chuyén gen.frylAb Vil d(‘).r:g
chuyén gen crylB-crylAb. Khi kiém tra;bleu hl?n
protein vdi que thir nhanh, ca 4 d(‘)pg ch}lyen ge.r: de?
cho két qua duong tinh [25]. Nguyen Thi Thu Hien d
chuyén thanh cong céu tric SLHEP-HAL vao cdy dau

twong va thu dugc 8 dong cay dau tuong & thé hé TO.

dwong tinh voi phéan umg PCR. Khi phan tich Wesfem
blot di thu dugc mt dong déu tuong H11 & thé hé T1
bidu hién protein tai to hgp HAI trong hat [26].

DPdnh gia khd nang khdng bo ha cia cic dong
khoai lang chuyén gen

Cac dong khoai lang chuyén gen duong tm}}_w’f
phwong phap lai Southern dugc trong ¢ nha’ ludi tai
Trai thuc nghiém C8 Nhué (hinh 1E). Sau khoang 100-
120 nghy, khi b déu higu ci chin sinh 1y biéu hién 13
1/3 56 14 ,(chﬁ yéu 1 14 goc) chuyén vang t n}pen thi
tién hanh thu hoach cu (hinh 1F). Phén loaf khoi l.uo'ng
cli va danh gia tinh khang bo ha ctia cac cii khoai lang
nay.

Theo gié tri P
lang chuyén gen u
bo ha thap hon so vo110¢
KB1 khong chuyén gen 0

DI thu dugc, ci cia cac dong @oai
déu thé hién mic dd bi thiét hai bi
16 dbi chimg 12 giong khoai lang
diéu kién phong thi nghiém
: + o t6i thu duge ci cia 4 dong khoai lar:g
f:l})]a]llr;gé ,: )g.eflh:;%g; ], cti cia 6 dong kl‘1oai lflng'ch:il?'en
gen vip2-1 v6i gid trj PDI dat trung bmhl ?l;a;Sac \ gnlg
khoai lang chuyén gen dich 'dat 'lan 1}‘0’:1 'ah ) A 1?’20 ,h é
Trong khi dong doi chimg co MUc dd pha hai bot be

(PDI) 11 2,55 (bang 1).
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Hién nay, trén thé gidi chi co duy nhét 3 cong trinh
lién quan dén viéc tao ra cac dong khoai lang Jewel
chuyén gen khang bo ha [2, 3, 12]. Morén d3 danh gia
tinh khang v&i bo ha ciia cac cay chuyén gen dudi didu
kién nha kinh cho thiy 2 dong chuyén gen di biéu hién
sir khang véi bo ha tbt hon so véi cac cay déi chimg.
Trong thi nghiém nay, su thiét hai trong cu cla céc
dong C1 va C27 it hon khoang 2-5 1dn so véi cay dbi
chimg [2]. Newell va cac 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 ciia en-
zyme B-Glucoronidase va céc protein rc ché Cowpea
trypsin va Snowdrop lectin, tuy nhién ciac nha khoa
hoc khéng dura ra cac dén liéu lién quan dén tinh khang
con tring ¢ cic dong chuyén gen [12]. Garcia va cac
tac gia (2000) d3 nghién ciru t6 hop cac chit didu hoa
sinh truéng dé lya chon thanh phin méi trudng phu
hop cho tai sinh ciy khoai lang chuyén gen cry34 vao
gibéng khoai lang Jewel dé khang bo ha, tuy nhién mirc
d6 biéu hién protein & cac dong chuyén gen thu dugc
rat thép [3]. Nhém tic gia nay cho ring, mot trong
nhitng nguyén nhan cha yéu do gen Bt chua dugc thi
wru ma trudce khi sir dung chuyén gen thuc vat.

Cho dén nay, chwa c6 cdng bb nao vé chuyén gen
vip va gen ddc td méi vao khoai lang. Moellenbeck st
dung ddc t6 2 thanh phén cry34/35 va vip1/2 mang lai
hiéu qua cao trong viéc chéng sau hai r& ngé. Ngoai ra,
viéc sir dung protein vip3 dang mang lai hiéu qua cao
hon nhiéu so véi sir dung protein cry trong viéc tiéu
diét 4u tring budm trén pham vi rong [27].

Két ludn

Hai cdu tric mang gen dich 14 cry3Cal va vip2-1 &3
dugc bién nap thanh cdng vio gidng khoai lang KB1
theo quy trinh tai sinh va chuyén gen théng qua Agro-
bacterium da xay dyng. Két qua da chon loc va tai sinh
dugc 401 dong khoai lang chuyén gen, trong d6 c6 27
dong khoai lang chuyén gen cry3Cal, 19 dong khoai
lang chuyén gen vip2-1 duong tinh véi phan ing PCR,
7 dong cry3Cal, 10 dong khoai lang chuyén gen vip2-
1 duge chimg minh ¢6 mang cac ban sao gen chuyén
bang lai Southern. Cu ciia c4c dong khoai lang chuyén
gen di duoc danh gia kha nang khang bo ha ¢ diéu
kién phong thi nghiém. Chimg minh dugc cic dong
chuyén gen cry3Cal va vip2-1 c6 kha ning bi thiét
hai b&i bo ha thép hon 13 rét (véi mirc d6 pha hai PDI
trung binh 13n luot 14 1,75 va 2,1) so v&i cac dong ddi
chimg khong chuyén gen (2,55).
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Loi cam on

Céng trinh dugc hé tro kinh phi tir dé tai “Nghién
ciru tao gidng khoai lang khing bo ha bang cong
nghé gen” va sy hé tro vé trang thiét bi ciia Phong
thi nghiém trong diém cong nghé gen, Vién Céng nghé
sinh hoc, Vién Han ldm KH&CN Viét Nam. Chung t6i
xin trdn trong cam on.
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