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Tém tit:

Defensin thure vat 13 protein da chirc ning, mdt trong cac chirc ning quan trong la trc ché hoat dong ciia a-amylase
tir rudt con trung. Duya trén dic tinh nay, nhiéu tac gia da nghién ciru sir dung defensin thuc vat dé bao vé cay
trong chong lai mot hai hat trong cong nghe bao quén sau thu hoach. Gen defensinl (ZmDEFI) phan lap tir giong
ng6é dia phwong Mai Son (Son La) glong co kha nang khang mot ngo cao duwgc s1r dung lam gen chuyen trong
thi nghiém tao cay thuoc l1a chuyen gen tiur glong C9-1. Két qua cho thiy, bién nap cAu tric pBetaPhaso-ZmDEFI
va0 60 manh l4 ciia giong thudc 1a C9-1 trong 3 1an thi nghlem thu dwgc 56 manh song sét, tao dwge 69 chdi, chuyén
dugce 12 cay chuyen gen ra trong trong bau dat va cé 6 cay trong tai nha luéi sinh truéng, phat trién binh thu’o’ng,
biéu hién xanh t6t, map map. Kiém tra s c¢é6 mit ciia gen chuyén ZmDEF] & cac dong thudc 14 chuyén gen bang
phan irng PCR thu dwgc 5/6 dong ciy chuyén gen chira gen chuyén ZmDEFI, hi¢u suit chuyén gen dat 8,33%.
Két qua nay la co s& dé tién hanh thi nghiém chuyen gen ZmDEF1 & ngo nhim tao cac dong ngo chuyen gen ¢c6

kha nang khang mot cao.
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Chi s6 phén logi: 4.6

Mé dau

Thubdc 14 (Nicotiana tabacum L.) ¢6 hé thong tai sinh
twong d6i don gian va thoi gian tai sinh tao cay kha ngan
nén dugc sir dung lam cady mo6 hinh trong cac nghién ctu
co ban va rng dung, dac biét duoc st dung nghién ctru
chtrc ning gen théng qua k¥ thuat chuyén gen.

Defensin thyc vat la protein da chirc nang, mot trong cac
chirc ning quan trong 1 (rc ché hoat dong ciia a-amylase
con trung [1]. CAu trac khong gian ba chiéu cta defensin
gdm 3 phién gip B va mot chudi xodn a. Trong d6 gitra nép
gap B thir 2 va thir 3 ¢6 ving Loop 3, ving nay c6 chiic
ning quan trong trong trc ché hoat dong a-amylase cua
mot. Do c6 sy lién két gita Loop 3 véi trung tim hoat dong
clia a-amylase & mot da ngan can co chat tinh bot di vao
nén sy tiéu héa tinh bot bi nging tré [2]. Su e ché nay
biéu hién thép ddi vei a-amylase cuia dong vat co vu, vi co
su sai khac vé do dai cua ving 1ap & trung tdm hoat dong
cua a-amylase & dong vat, nén Loop 3 cua defensin khong
lién két vao dugc. Trén co s¢ kha ning trc ché a-amylase
o rudt con trung cua defensin thuc vat, nhiéu tac gia da
quan tam nghién ctru st dung defensin nay trong viéc bao
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V€ cay tré)ng chéng lai mot hai. Liu va cs (2006) da phan
1ap defensin tir cay dau xanh va chiing minh dugc kha
ning trc ché a-amylase nén kim ham sy tiéu hoa tinh bot
trong rudt au tring mot dau xanh [3]. Nam 2008, Pelegrini
va cs da nghién ctu chiic ndng cua defensin trong su rc
ché hoat dong cua a-amylase ¢ 4u tring mot khi phan lap
defensin tir cay dau diia va chirng minh dugc sy e ché dbi
v6i a-amylase ctia mot 1a rat cao [4].

Gen ZmDEF phan lap tir giéng ngd dia phuong Mai
Son (Son La) - gidng c6 kha ning khang mot ngd cao,
dugc sir dung dé thiét ké vector chuyén gen véi muc dich
tang cuong kha nang khang mot & ngd [5]. Trong nghién
clru nay, chiing t6i trinh bay két qua chuyén gen ZmDEF 1
vao cdy thudc 1a nham danh gia kha nang hoat dong cua
vector chuyén gen mang cau trac chita gen ZmDEF] 1am
co s cho cac thi nghiém chuyén gen ZmDEFI vao ciy
ngd nham tao cdy ngd chuyén gen khang mot.

Vat liéu va phuong phap nghién cuu

St dung giéng thudc 14 C9-1, chung vi khudn A.
tumefaciens CV58 chira cu triic pBetaPhaso-ZmDEF]
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Abstract:

Plant defensins are multifunctional proteins, and one of
the important functions is the inhibition of a-amylase
activity in insects. Based on this characteristic, many
authors have studied and used plant defensins to protect
crops against weevils in postharvest preservation. In
this study, ZmDEF1 gene isolated from the local maize
Mai Son (Son La) with a high resistance to maize
weevils was used as a transgene in the experiment to
create transgenic tobacco plants from the cultivar C9-
1. Transferring the pBetaPhaso-ZmDEF1 into 60 leaf
pieces of the C9-1 tobacco cultivar three times obtained
56 survival pieces, created 69 shoots, and 12 transgenic
crops were transferred to nethouses, including 6 crops
with normal growth and development, lush and stout
expression. Testing the presence of the ZmDEFI
transgene in transgenic tobacco lines by PCR obtained
5/6 transgenic plants containing the ZmDEF I transgene,
and the transgenic efficiency reached 8.33%. This result
is the basis for conducting transgenic experiments in
maize plants to generate transgenic maize lines with
high resistance to weevils.

Keywords: Defensin, gene transfer, inhibit a-amylase,
resistance to weevils, ZmDEF'] gene.
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(hinh 1) mang gen chuyén ZmDEFI c¢6 ngudn gdc tir cay
ngo [6].

wB1 | ZmDEFT | Cove | atB2 | RB |

> 843bp €

KanR< Pnos I Phasol’ru> 282

2420bp €

HindIlI HindIII HindIII

Hinh 1. S0 dd cau tric cta vector chuyén gen pBetaPhaso-
ZmDEF1 (Phaso Pro: Promoter Phasoline; attB1 va attB2:
Cac vi tri tai t6 hgp trong phdn ting RB; LB: Bo trai T-ADN;
RB: Bo phai T-ADN; KanR: Gen khang kanamycine).

Chuyén gen vao gidng thudc 14 C9-1 théng qua A.
tumefaciens duoc tién hanh theo phuong phap cta Topping
(1998) [7]. ADN tdng sé tir cac mau 1 non duoc tach chiét
theo phuong phap cta Saghai va cong su (1984) [8]. Kiém
tra sy c6 mit ciia gen chuyén ZmDEF] trong cdy chuyén
gen bang PCR véi cip mdi ZmDEFIF-Sall/ZmDEFIR-
HindlIII (bang 1). Cac thi nghi¢m dugc thyc hién tai Phong
thi nghiém cong nghé té bao thuc vat, Khoa Sinh hoc,
Truong Dai hoc Su pham, Dai hoc Thai Nguyén.

Bang 1. Trinh ty nucleotide clia cip mdi ZmDEF1F-Sall/
ZmDEF1R-HindlIl.

Ky hi¢u Trinh tu nucleotide (5>-3’) Sén phim (bp)
ZmDEFIF-Sall ACGC/GTCGACATGGCGCCGTCTCGACGCA
243
ZmDEFIR-Hindlll ~ CCCA/AGCTTGCAGATCTTCTTGCAGAAGCAC
Ket qua va thao luan

Két qud chuyén gen ZmDEF] vao giong thuéc ld
C9-1 va tdi sinh cdy thuéc ld chuyén gen

Céac manh 1 cay thude 14 gidng C9-1 chuén bj tir nuéi
céy in vitro dugc cét kich thudc khoang 0,5 cm?, sau 2 ngay
ddng nudi cay trong tdi trén moi truong MS, dung dé bién
nap gen. Cac manh 14 sau khi ngam khuan 4. rumefaciens
mang gen chuyén ZmDEF trong 30 phut, thAm khé va
nudi tiép trén moi trudng MS. Sau 2 ngay, rira khuan bang
khang sinh va duoc chuyén sang méi truong MS c6 bd
sung khang sinh va BAP. Sau 2-3 tuan tir cic manh 1a xuat
hién cac chdi nho. Cac chdi nhé dugc tach tir cac manh 13
va cdy 1én moi truong MS bo sung khang sinh va BAP dé
kéo dai chdi. Sau 1-2 tuan, cac chdi nay dugc ciy chuyén
sang moi truong MS bd sung khang sinh va IBA dé cho ra
ré. Céc cay thudc 14 sau khi ra r& trén méi truong c6 khang
sinh chon loc dugc chuyén truc tiép ra bau chira gia thé ra
cay (hinh 2).
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Hinh 2. K&t qua chuyén gen ZmDEF1 tai sinh cay thudc
l4 C9-1 chuyén gen (A: Manh 14 sau khi rlia khuan dugc
cdy lén moi truong chon loc; B, C: Cac cum chdi dugc tao
thanh sau 2 tudn dugc cay trong moi triong chon loc; D:
Cum chéi dugc hinh thanh sau 4 tuan; E, F: Cay thudc
1 chuyén gen trong moi trudng ra ré; G: Kich thudc cay
thudc 1a chuyén gen khi ra bau; H: Cay thudc la chuyén
gen trong trong bau dat; K: Cay thudc 14 chuyén gen trong
trong vuon cay).

Tién hanh 3 1an bién nap cau trac chira gen chuyén
ZmDEF 1 vao cac manh 14 thude 14 v6i 20 manh 18/1an, sau
céc giai doan nudi cay va chon loc, két qua dugc trinh bay
o bang 2.

Bang 2. Két qua bién nap cau tric chia gen ZmDEF1 vao
manh 14 thudc la.

) S6 S6 cum Sb chbi sh S6 don S6 dong
S0 manh 14 méinh choi tao thanh civra i rag cdy trong
bién nap la song tao va song Zé balf dit tai nha
s6t thanh s6t Tuéi
Thl 20x3=60 56 53 69 57 12 6
nghi¢m
bCo 30 0
bCl 30 30 48 65 59 10 10

Ghi cht: PCO: Manh 14 thud6c 14 khéng chuyén gen
dwoc cdy trén moi truedng tai sinh c6 b6 sung khang
sinh; DC1: Manh 14 thudc 14 khong chuyén gen dwoc
ciy trén moi trwedng tai sinh khong bd sung khang sinh.
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Két qua ¢ bang 2 cho thdy, v6i 60 manh 14 cay thudc
14 C9-1 bién nap sir dung thi nghiém c6 56 manh séng sot,
tao ra 69 choi va thu dwoc 12 dong ciy chuyén gen trong
bau dit va 6 dong cay trong tai nha ludi véi biéu hién xanh
t6t, map map. Pong thoi trong 10 dong cdy thude 14 khong
chuyén gen dé lam dbi chung.

Kiém tra sw ¢é mdt ciia gen chuyén ZmDEF1 ¢ cdc
cdy thuoc la chuyén gen bang ky thudt PCR

AND tdng s6 dugc tach tir cic mau 14 non cua 6 dong
cdy thudc 14 chuyén gen ¢ thé hé TO trong tai nha ludi sau
3-4 tuan ra cdy, kiém tra san pham ADN bang dién di cho
két qua ADN dam bao chit luong cho phan tng PCR.

Tién hanh kiém tra sy c6 mit ctia gen chuyén ZmDEF ]
bang phan tmg PCR vé6i cap moi dic hiéu ZmDEF 1 F-Sall/
ZmDEF IR-HindIII, két qua dugc thé hién ¢ hinh 3. Két
qua hinh 3 cho thay, lan dién di san pham PCR tir cac cay
thudc 14 khong chuyén gen (dbi cht’rng am) khong xuét
hién bang ADN, nhu vy cdy thudc 14 khong mang gen
ZmDEF]. Lan dién di dong cay chuyén gen s0 5 am tinh
v6i phan tng PCR va 5 dong cdy thudc 14 chuyén gen
con lai (dong cay 1, 2, 3, 4 va 6) duong tinh v6i phan Ging
PCR, v6i mot bang ADN cé kich thudc khoang 0,25 kb
tuong tng véi kich thude & mau déi ching dwong (PCR
tir vector chuyén gen pBetaPhaso-ZmDEF1). Nhu vay c6
thé khang dinh, ciu triic pBetaPhaso-ZmDEF] di duoc
chuyén thanh cong vao cay thudc 14 gidng C9-1, v6i hidu
suét chuyén gen dat 5/60 = 8,33%.

~0,25Kkb

Hinh 3. Két qua dién di kiém tra san phdm PCR xac dinh
su c6 mat clia gen chuyén ZmDEF1 trong cac dong cay
thudc la chuyén gen (1-6: Cac dong cay thudc |4 chuyén
gen; (+): PCR tlf vector chuyén gen pBetaPhaso-ZmDEFT;
(-): Cay thudc la khong chuyén gen; M: Thang ADN 1 kb).

Bién nap cau truc pBetaPhaso-ZmDEF] vao 60 manh
14 cua giéng thude 14 C9-1 trong 3 1an thi nghiém thu dugc
56 manh séng sot, tao duoc 69 choi, chuyén duoc 12 cay
chuyén gen ra trong trong | bau dét va c6 6 cay tréng tai nha
lu(n sinh truong, phat trién binh thuong, biéu hién xanh
t6t, map map. Kiém tra sy c6 mit cia gen chuyén ZmDEF ]

M
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& cac dong thudce 1a chuyén gen bang phan tng PCR, thu
duoc 5/6 dong cay chuyén gen chira gen chuyén ZmDEF 1,
hi€u suat chuyén gen dat 8,33%.
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