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Tém tit:

Gen m#ID ma héa mannitol 1-phosphate dehydrogenase & vi khuin di dwoc nghién ctru va chuyén vao mot vai loai
cily trong. Cac cy chuyén gen sinh trueénmg nhanh va chiu min, han tét hon nhé ¢é s ting tich liily mannitol. Véi
muc tiéu tao cAy ngd mang gen meID, cac tac gia thuce hién nghién ciru chuyén gen melD vao phdi ngd nho vi khuin
Agrobacterium tumefaciens. Ty 1¢ phat sinh mé seo & hai dot chuyén gen lin lwgt dat 17,70 va 13,24%. Trong dé,
trung binh khoing 56% s0 choi tai sinh tao ré thanh ciy hoan chinh. Cac cAy ngd tai sinh sau dé6 dwgc chim séc
trong dleu kién dong rudng va 44 cay ngo song s6t dén giai doan sinh san. Nghién ciru da sir dung phan irng PCR véi
cap moi dac hiéu aé sang loc cay chuyen gen va xac dinh dugc 8 cdy ngé dwong tinh véi su cé mit ctia gen me#/D, dat

ty 1€ 18,18% so voi tong s0 ciy song sot.

Tir khéa: Agrobacterium, chuyén gen, mtlD, ngb.

Chi s6 phén loai: 4.6

Pat van de

Ngay nay, cdy ngd duoc trong trén khip thé gioi va trd
thanh mot trong ba loai ngii cbc quan trong nhat dbi véi
con nguoi. Theo udce tinh ctia TS chuc luong thuc va nong
nghiép Lién hop qudc (FAO) nam 2012, lta mi, ngd va laa
gao chiém dén 94% tong lugng ngii cde duge ticu thy toan
cau [1]. Trong d6, ngd 1a loai ngii cde ¢ san lugng cao nhat
hang nam, khoang 1.034,8 triéu tin vao nim 2017/18 (so
v6i lha gao 1a 488,3 triéu tAn va 758,2 triéu tin & lua mi)
[2]. Hién nay, han han Ia tac nhan khi hau gdy anh hudng
nghiém trong nhat dén cic cay trong néng nghiép, dic biét
1a cay ngd. Cung so sanh trong diéu kién thiéu nuéc nhu
nhau, san luong cay ngd da giam khoang 39% trong khi lua
mi chi gidm 20% san luong [3].

K§ thuat chuyén gen vao ngd méi bit ddu tir nhitng nim
1990 nhung di nhanh chong duoc ap dung dé tao ra nhing
ciy ngd bién dbi gen c6 chit lwong va ning suat cao. Cay
ngd bién doi gen khang sau chira gen Bt dugc thuong mai
hoa vao nam 1996 [4]. Ké tir d0, cac giéng ngo khang sau
va khang thudc diét co duge chap nhan va trong ¢ nhiéu
noi trén thé gioi, day duoc coi la the h¢ cay ngd chuyén gen
dau tién. Dén nay, ngd 1a loai ciy trong c6 sé lugng su kién
chuyén gen duoc Bo Nong nghiép Hoa Ky (USDA) thong
qua nhiéu nhét, Voi 148 su kién. Ngo bién ddi gen hién dugc
trong tai 16 qudc gia, chlem 33% tong dién tich trong ciy
chuyén gen trén toan cau [5].
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O nudc ta, viéc chuyén gen vao ngd da duoc nghién ciru
trén mot s gen nhu Cryl4c ma hoa protein khang sau [6, 7],
gen Sh2 ma hoa enzyme ADP-glucose pyrophosphorylase
[8], gen lién quan dén tinh chiu han nhu ZmNF-YB dugc
chuyén vao hai dong ng6é VH1 va C8H9 [9] hay modiCspB
[10]. Céc két qua déu cho thiy tiém ning co thé img dung
k¥ thuat chuyén gen vao cdy ngd & nudc ta.

Trong s cac gen duoc sir dung cho chuyén gen cay trong
nham ting tinh chéng chiu, mot s6 gen ¢ nguodn goc tir vi
sinh vat ciing da dugc nghién ctru dé chuyén vao ciy trong
nhu TPSP [11], CspA/CspB [12], gdhA c6 ngudn gbc tir E.
coli [13] da cai thién dang ké tinh chdng chiu véi cac bat
loi phi sinh hoc, nhu lanh, néng va thiéu nudc. Cay trong
chuyén gen c6 kha nang phat trién manh trong dleu kién kho
han, cho ning suat cao hon so voi giéng cay trong khong
duogc chuyén gen.

O thuc vat, mannitol 1a chit co thé hoa tan, ngan mudi
xam nhép va co thé giai phong gdc hydroxyl trong nhiéu
bat loi phi sinh hoc khac nhau, vi vay mang lai kha nang
chéng chiu han cho cay [14]. Do d6, gen mtID ctia vi khuan
ma hoéa mannitol 1-phosphate dehydrogenase (EC1.1.1.17)
chuyén hoéa fructose 2 voi 6-phosphate tao thanh mannitol-
1-phosphate di duoc sir dung trong chuyén gen vao mot sd
cay trong. Két qua tich cuc cua sy ting tich lily mannitol
trong cac cdy chuyén gen da duoc chimg minh trong nhiéu
nghién ciru. Nhom nghién ctru cua Karakas va cs (1997) da
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Abstract:

The bacterial mf#ID gene which encodes mannitol
1-phosphate dehydrogenase has been characterized
and transferred into several crops. Transgenic plants
exhibited the good development and drought or salinity
tolerances as increased mannitol accumulation. With
the aim of producing transgenic maize, the authors
conducted this study which transferred m#/D into maize
embryos via Agrobacterium tumefaciens. The rate of
callus regeneration in two independent transformation
experiments were 17.70 and 13.24%, respectively.
Meanwhile, the average frequency of root formation was
about 56%. The regenerated plantlets were transferred
to the field and 44 T maize plants survived and reached
the reproducing stage. The authors used a PCR assay
with the specific primers to determine the presence of
the target gene in T plants and obtained 8 m#/D-positive
plants, accounting for 18.18% of total survival plants.

Keywords:  Agrobacterium, maize, mitlD gene,
transformation.
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chuyén gen mzID cia E. coli vao cdy thudc 14, cay chuyén
gen biéu hién mzID cho thiy ndng d6 mannitol ting 1én 6
uM/g khdi lugng kho [15]. Khi chuyén gen nay vao lta mi,
cdy chuyén gen c6 biéu hién tinh chéng chiu tét hon khi
gdp han va mdn so véi cay khong chuyén gen [16]. Gen
mtlD con dugc chuyén vao ca tim [17], ca chua [18], lua
[19], cao luong [20], khoai tay [21, 22] nham nang cao tinh
chiu han, mén cuia cay tréng. V61 muc tiéu tao nguyén ligu
cho chuyén gen & cay ngd, gen mtD ¢b ngudn gbc E. coli
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da dugc cai bién ma phi hop véi cay ngéd va duoc gin vao
vector Ti-plasmid pCAMBIA1300 dudi su diéu khién cua
promoter 35S [23]. Trong nghién ctru ndy, ching toi tién
hanh chuyén gen m#D da thiét ké vao cdy ngd nham tao
cdy ngd mang gen m¢ID, phuc vu cong tic tao gidng ngd cai
thién tinh chiu han.
Vat liéu va phuong phap nghién ciu

Vit liéu nghién ciru

Chung 4. tumefaciens EHA105 mang vector pCAM/35S-
mtlD duoc thiét ké boi Vién Nghién ctiru hé gen [23]. Ciu
trac cua vector mang gen miD dugc thé hién trong so dd
hinh 1. Phéi non tir giéng ngd K7 ding lam nguyén li¢u cho
chuyén gen dugc cung cép tir Vién Nghién ciru ngd 1a dong
dd dwoc danh gia co kha ning bién nap gen tot va cé tinh
chiu han binh thuong.

Hindlll
Notl

o TSR

LB RB

Es

Hindlll
BamHl

mtiD
~2000bp

Pro 355

Hyg Pro 358

~4700bp

Hinh 1. So db cau tric vector pPCAMBIA1300 mang gen mt/D
dudi sy diéu khién clia promoter 35S [23]. LB: bo trai T-ADN;
RB: biy phdi T-ADN; Hyg: gen khang Hygromycin; Pro35S: doan
khai diu phién ma 35S cla Cauliflower mosaic virus; 35S: doan
két thac phien ma 35S; mt/D: gen ma hoa mannitol 1-phosphate
dehydrogenase; vi tri cac diém cit gidi han cla enzym BamHI,
Notl va HindlIl.

Phuwong phdap nghién ciru

Chuyén gen vao phoi non ngo thong qua A. tumefaciens:
duogc tién hanh theo phuong phap cua Frame va cs (20006)
[24] c6 cai tién cho phu hop v&i ngudn vat licu ngd K7
va diéu kién phong thi nghiém cua ching t6i. Vi khudn 4.
tumefaciens chira vector tai to hop dugc nudi cdy trong
moi truong Yeast Extract Peptone (YEP) 1ong co bd sung
khang sinh thich hop va lic ¢ 200 vong/phit, 28°C, qua
dém. Dich huyén phui vi khuan dugc ly tim véi te do 5.000
vong/phut, 6 4°C trong 5 phut. Loai bo dich trén va hoa
tan cin vi khuan bang méi truong lay nhidm c6 bd sung
acetosyringone (AS). Pha 1oang dich khuan cho t6i khi dat
dugc OD, o0 053-1,0. Dich huyén phu vi khuan dugc sir dung
dé lay nhiém véi phdi non ciia ngd.

Bip ngd non dugc thu hai sau 10 ngay tu thu phén, phoi
non 1-2 mm dugc tach khoi bap va hat trong diéu kién vo
trung va dugc lay nhiém véi dich vi khudn c6 bd sung AS
néng d6 100uM trong 20 phut. Phoi sau khi lay nhlem voi
vi khuén duoc chuyen sang moi truong dong nudi cdy. Sau
3 ngay, cac phdi di bién nap dwoc chuyén sang méi truong



phuc hdi trong 7 ngay. Tiép do, md seo tai sinh trong giai
doan nay lan luot duoc nudi céy trén moi truong chon loc
1 va chon loc 2 chita khang sinh hygromycin véi hai nong
d6 khac nhau (mdi giai doan 14 ngay). Cac mo s¢o phoi hoa
tao thanh trén méi trudng chon loc duoc cdy chuyen sang
moi trudng tai sinh 1 trong 7 ngay. Sau d6, chuyén sang moi
truong tai sinh 2 va lién tuc chuyén méi truong méi dén khi
moc choi. Chdi tai sinh dwoc cdy chuyén sang méi truong
tao cay ra ré trong khoang 10-20 ngay. Cay tai sinh khi c6
2-3 1a dugc chuyén ra gia thé dé huan luyén cdy trong phong
thi nghiém, sau d6 trong trong nha luéi. Khi cdy di ciung
cap dén giai doan 5 14 thi thu manh 1a cho cac thi nghiém
tach chiét ADN va PCR. Thanh phan ting loai méi truong
va diéu kién nudi ciy timg giai doan duoc trinh bay trong
bang 1. Cac méi truong sir dung trong qua trinh chuyén gen
déu dya trén moi truong MS [25] va bd sung cac thanh phan
khéac tuy theo muc dich st dung.

Bang 1. Thanh phan méi truong va diéu kién nudi cay trong thi
nghiém chuyén gen vao phéi ngd [24].

Diéu kién

Mbi truong Thanh phin AT

MS (Murashige and Skoog 1962) +
2,4-Dichlorophenoxyacetic acid (2,4D) 1,5 mg/l +
L-proline 0,7 g/l + sucrose 68,4 ¢/l + glucose 36 g/l
+AS (100uM)

pH 5,5

MS +2,4D 2 mg/l + L-proline 0,7 g/l + sucrose 30 g/I
+ phytagel 2,4 g/l + AgNO, 0,85 mg/l + AS (100uM)
pHS58

MS +2,4D 2 mg/l + L-proline 0,7 g/l + sucrose 30
g/l + MES 0,5 g/l + phytagel 2,4 g/l + cefotaxime 100
mg/l + vancomycin 100 mg/l + AgNO, 0,85 mg/l
pH58 ‘

Lay nhiém long

Téi, 21°C, 3

Dong nudi cay .

Téi, 28°C, 7

Nubi phuc hoi .
ngay

MS +2,4D 1,5 mg/l + L-proline 0,7 g/l + MES 0,5 g/l
+ sucrose 30 g/l + phytagel 2,4 g/l + cefotaxime 100
mg/l + vancomycin 100 mg/l + AgNO, 0,85 mg/l +
hygromycin 1,5 mg/l ‘

pH 58

Chon loc 1 Téi, 28°C, 14

ngdy

MS +2,4D 1,5 mg/l + L-proline 0,7 g/l + MES 0,5 g/l
+ sucrose 30 g/l + phytagel 2,4 g/l + cefotaxime 100
mg/l + vancomycin 100 mg/I + AgNO, 0,85 mg/l +
hygromycin 3 mg/l

pHS5.8

Téi, 28°C, 14

Chon loc 2 R
ngay

MS + myo-inositol 100 mg/I + sucrose 60 g/l +
phytagel 2,4 g/ + cefotaxime 100 mg/l + vancomycin
100 mg/l + hygromycin 3 mg/l

pHS5.8

Téi, 25°C, 7

Tai sinh 1 A
ngay

MS + myo-inositol 100 mg/I + sucrose 30 g/l + casein
400 mg/l + kinetin 1 mg/l + nude dira 150 ml/l +
phytagel 2,4 g/l

pHS.8

MS + myo-inositol 100 mg/l + sucrose 30 g/l + casein
100 mg/l + NAA 1 mg/l + IBA 0,1 mg/l + phytagel
24 ¢/l

pH58

Tai sinh 2 Sang, 25°C

Moi truong

s Séang, 25°C
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Cac chi tiéu theo doi:

- Ty 1€ mo seo = (S6 md seo khang hygromycin SE2/sd
phoi bién nap) x 100%.

- Ty 18 tao chdi tai sinh = (S& chdi tai sinh/sé mé seo
khang hygromycin SE2) x 100%.

- Ty 1€ tao cdy hoan chinh = Sb cay hoan chinh (sb cay
trong moi truong ra re€)/so cay tai sinh.

-Ty 1€ bién nap gen = (SH cay song sot khi ra rudng/s6
phoi bién nap) x 100%.

Tdach chiét ADN téng s6 tir la cdy ngé: ADN tong sd
dugc tach chiét theo phuong phap ciia Roger va cs (1985)
[26] nhung c6 cai tién cho phu hop v6i mé 14 ngd. Cu thé:
14 ngd twoi dwoc nghién thanh bt min bang cbi chay si
da khir tring trong nito 1ong. Sau d6, dém chiét (100mM
Tris pH 8,0, 1,4M NaCl, 20mM EDTA pH 8,0, 0,2% (v/v)
B-mercaptoethanol, 1-2% polyphenolpyrollidine, 2-4%
cetyltrimethyl ammonium bromide) dugc bd sung vao
6ng chira bot 14 v6i ty 1& mau/dém 1a 1:5. Hon hop duge
tron déu va u & 65°C trong 60 phut. Tiép theo, hon hop
dugc dé 6n dinh ¢ nhiét d6 phong va ly tam ¢ 10.000 vong/
phut trong 10 phit & 4°C nham loai bo xac té bao thuc vat.
Protein va tap chét cling dugc loai bd lan lugt bé“mg cac hon
hop phenol/choloroform/isoamyl alcohol (v:viv = 25:24:1)
va choloroform/isoamyl alcohol (v:v = 24:1). ADN sau
d6 duoc tua lai bang ethanol 96-100% c6 bd sung 0,3M
CH,COONa va hoa trong dém Tris-EDTA dé st dung lam
khuon cho céc phan tmg tiép theo.

Nhén doan gen quan tdm bang PCR: hiéu qua chuyén
gen dugc danh gia thong qua cac thi nghiém PCR kiém
tra sy c6 mat cua gen chuyén trong hé gen ciia ciy ngd
tai sinh. Phan ung PCR dugc thyc hién voi cédp mdi nhan
gen chon loc khang hygromycin dugc ching toi thiét ké
¢6 trinh ty (moi xudi 5’-ATCGGCACTTTGCATCGG-3",
mdi  ngugc  5’-TACACAGCCATCGGTCCAGAC-3’)
s& nhan doan 775 bp va mdi nhan gen dich m#D
dugc chung t6i thiét ké c6 trinh tu (mdi xudi
5-ACAGATGGATCCAAGGCATTGCATTTCGGC-3’,
mdi ngugc 5°-AGTGATGCGGCCGCCTGCATTGCCTTGTAA-3?)
s& nhan doan 1.153 bp. Thanh phan thyc hién cic phan
ung khuéch dai bao gém: 1X Buffer, 0,4mM dNTPs, ImM
Mg(Cl,, 0,4mM mdi mdi, 20 ng ADN genome va 2U Dream
taq ADN polymerase (Thermofisher Scientific, Lithunia).
Chu trinh nhi¢t PCR duoc cai dat nhu sau: 95°C/3 phut;
(95°C/30 giay, 55°C/45 giay, 72°/2 phut) x 30 chu ky;
72°C/10 phut. San pham PCR duoc kiém tra trén gel agarose
0,8% va nhuom béng ethidium bromide.

Céc thi nghiém chuyén gen va dénh gia cac ngudn vat
liéu chuyén gen dugc thuc hién trong diéu kién nha luéi
(khu thi nghiém nha ludi c¢6 cach ly bdo dam an toan sinh
hoc). Theo ddi cac chi tiéu thi nghiém trong diéu kién nha
ludi (c6 cach ly dam bao an toan sinh hoc) ciia cac ngudn
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ngd theo huéng dan ctia Trung tam Cai tao gidng ngd va lua
mi quoc t&¢ (CIMMYT).

Keét qua va thao luan

Danh gia kha nang tdai sinh cdy tir phéi non sau chuyén
gen

Vit liéu chuyén gen ban dau duoc chung t6i lya chon 1a
phoi non ¢6 ngudn gdc tir dong ngd mé hinh K7 - mot dong
ngd uu ta ciia Vién Nghién ctru ngd va chung vi khuin 4.
tumefaciens EHA105 mang vector pCAM/35S-mtlD [23].
Trong nghién ctru chuyén gen thyc vat, mic do tai sinh
thanh cay hoan chinh ciia miu bién nap sau cic giai doan
nudi cdy chon loc ciing nhu sirc séng va kha ning sinh san
clia cdy tai sinh 1a hét strc quan trong, quyét dinh dén hiéu
qua qua trinh bién nap. Céc giai doan chinh cua qua trinh
chuyén gen vao phdi ngd thong qua vi khuan A. tumefaciens
duogc thé hién trong hinh 2. Trai qua 2 giai doan lay nhiém
va dong nudi cdy véi vi khudn A. tumefaciens, phoi non bt
dau phan hoa tao mé seo trén moi trudng phuc hdi (hinh
2A, B). Tuy nhién, s6 luong mé seo giam dan di qua hai lan
chon loc trén mdi trudng chira hygromycin. Nhiéu mé seo
xay ra hién tuong hoai tir, chuyén mau ndu va chét di (hinh
2C). Hién tugng nay da dugc bao cao 1a nguyén nhan lam
giam sy tai sinh cay trong chuyén gen trong nhiéu loai cay
trong [27, 28] nhung ciing cho thiy qua trinh loai bo cac
mo seo khong mang gen chi thi dang dién ra. Sau chon loc,
chung t6i thu dugc ty 1¢ phan trim mo seo hinh thanh qua
dot chuyén gen 1 va 2 1an lugt 1a 17,70 va 13,24% (bang 2).
Tiép theo, cic md seo dugc nudi cdy trén hai moi trudng tai
sinh va méi trudng ra ré dé tao thanh cdy hoan chinh (hinh
2D, E) véi ty 18 tai sinh trung binh cta 2 dot chuyén gen dat
khoang 56%. So v&i mét ) nghién ctru tuwong ty dugc thyc
hién trong nuwdc nhu ctia nhom tac gia Tran Thi Luong va cs
(2014) (trung binh dat 39,15%) [8] hay Huynh Thi Thu Hu¢
va cs (2014) (trung binh dat 20,18%) [10], ty 1€ nay la kha
cao. Kha ning tai tao cdy hoan chinh tir cac mé seo chuyén
gen di dat dugc budc dau cho thiy tinh phi hop véi didu
kién va vat liéu cua quy trinh chuyén gen va tai sinh cay ma
chung t6i dang ap dung.

Cac cdy con tai sinh phat trién hoan chinh dugc chuyén
sang trong va chim soc trong nha ludi (hinh 2F, G). Ngd
la mot trong nhing cay dé bj tén thuong boi cac yéu t6
moi truong bAt 1gi nhu sau bénh va diéu kién thoi tiét khic
nghiét. Do d6, s6 luong cay chuyén gen sdng sot khi trong
ra dat ching t6i thu dwoc khé thip, & dot chuyén gen 1 14 25
cay (1,64%) va ¢ dot chuyén gen 2 1a 19 cay (0,8%). Cac
cdy song sot duoc gin thé theo doi va thu mau la dé tién
hanh kiém tra sy c6 mit cia ciu trac biéu hién gen mtlD
bang ky thuat PCR. Céc cdy con c6 hinh thai va sinh truong
kha binh thuong dén giai doan cdy 3-5 14, tuy nhién dén giai
doan mudn hon mdt s6 cdy c6 hién tugng phun rau va tro
co léch nhau, ngoal ra mot sd cdy co6 mot vai bat thudong vé
hinh thai nhu bip ngoai bao.
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Hinh 2. Minh hoa qua trinh bién nap va tai sinh cay ngo chuyén
gen. (A) Phdi non sau 3 ngay dugc nudi cay cong sinh v6i vi
khuan A. tumefacines trong moi trudng ddng nudi cay, (B) Phoi
sau mot tudn nuoi cay trén moi tru’dng phuc héi c6 bé sung

khang sinh vancomycm (100 mg/l) va cefotaxim (100 mg/l); (C)
M6 seo nudi cay trén moi trerng chon loc b8 sung khang sinh
hygromycin, mai tén trang: cac mo seo hoai t; (D) Cac chdi
phat sinh tir mo seo trén moi truong tai sinh bd sung chat diéu
hoa sinh truong kinetin (1 mg/l); (E) Cay con tai sinh trong moi
truong ra ré; (F) Cay con chuan b| ra bau dét; (G) Cay dugc trong
trén dat trong nha |udi.

Bang 2. Thong ké két qua chuyén gen mt/ID vao ciy mé hinh
ngo K7.

A - M Ra  Tyléso Sﬁ cdy % A
Bt % Doll.g Phuc  Chon  Chon 1?” ljm Ra bau véiso  songsot SHy,
chuyén  nuéi hai loc 1 loc2 sinh  sinh i hoisic ki PCR (+)
en iy 0i oc oc 1 2 ré dat  phoisi khira @
g trau  dung dat
bot 1 1520 1352 993 269 186 101 49 25 0016 25 5
bot2 2387 1.680 1.238 316 123 68 43 35 0,014 19 3

Ddnh gid gen chuyén tir ciu triic pCAM/35S-mtlD vio
ciyngothe h¢ T,

Hiéu qua bién nap dugc danh gia dya trén sy c6 mat cua
gen chuyén trong thé chuyén gen. Vi vay, chiing toi tién
hanh thu mau I4 trén toan bo 44 cay ngd tir 2 dot chuyén gen
& nha lugi nham tach chiét ADN tong sb va kiém tra sy c¢6
mat ciia gen chuyén bang phuong phap PCR.

Trude hét, PCR duoc tién hanh dé kiém tra sy c6 mit
cua gen chi thi khang hygromycin trong cac cay ngo chuyén
gen pCAM/35S-mtID. Gen chi thi dugc thiét ké nam trong
T-ADN va trén ly thuyét s& sat nhap vao hé gen vat chu
cilng voi gen dich m¢/D. Sy c6 mat cua gen chi thi giup cac
the chuyén gen vuot qua cac glal doan chon loc trong nudi
cdy mé. Cap moi chung t6i thiét ké dwoc sir dung trong thi
nghiém PCR nay khuéch dai ving ma hoa ciia gen chi thi
hygromycin véi kich thudc 1y thuyét 1a 775 bp. Két qua dién
di kiém tra san pham PCR thé hién trén hinh 3 cho thay, co
5/25 cay chuyén gen dot 1 (giéng 4, 5, 13, 15 va 20, hinh
3A) va 8/19 ciy chuyén gen dot 2 dwong tinh (giéng 1, 5,
6,7,10, 12, 13 va 14, hinh 2B) v6i gen chon loc. Nhu vay,
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Hinh 3. Kiém tra sy cé mat clia gen chi thi hygromycm ‘trong
mjt so cay ngod chuyen gen thé he T (A) Két qud kiém tra
dot chuyén gen 1 (+): san pham PCR 'tur plasmid pCAM/355—
mtlD; (-): san pham PCR v6i khudn la nudc, 1-25: sdn phdm
PCR tr ADN tong s0 clia cac cay ngod chuyen gen th€ he T,
(tuong Gng vai cac cay 1-25). (B) K&t qua kiém tra dot chuyen
gen 2: (+): sén ph&m PCR tii plasmid pCAM/3SS mtlD; (-): sén
pham PCR v6i khuon la nudc, 1-19: sén phdm PCR tif ADN
tdng s6 clia cac cay ngd chuyen gen th& hé T, (tuong tng v&i
cac cay 1-19).

chung t6i thu dugc 13 cdy duong tinh voi gen chon loc,
chiém ty 18 29,54% sd cAy tai sinh sdng sot.

Dé kiém tra su c6 mat cla ciu trac biéu hién gen mtlD
trong ADN tong s cdy chuyén gen, phan tmg PCR véi cip
moi nhan dic hiéu ving CDS cia gen mtlD do chung t6i
thiét ké duoc tién hanh. Kich thudc theo 1y thuyét cia san
pham PCR 1a 1.153 bp. Két qua dién di ¢ hinh 3 cho thay
da thu dugc cay ngb tai sinh mang gen mztlD: 5 cay thude
dot chuyén gen 1 (hinh 4A, duong chay 4, 5, 13, 15, 20)
va 3 cay thudc dot chuyén gen 2 (hinh 4B, dudng chay 5,
7, 10) xuét hién bang ADN c¢6 kich thudc tuong duong voi
do6i chu’ng duong. Ngoa1 ra, két qua PCR véi 2 cip mdi cho
thdy rang cac ciy co két qua duong tinh véi gen dich ciing
cho két qua duong tinh véi gen chi thi. Nhu vay, qua hai
dot chuyén gen vao cdy mé hinh ngd K7, chl'mg toi da sang
loc dugc 8/44 cay T, mang gen milD, chiém ty 18 18,18%
cy tai sinh sng sot. Cac ciy ngd chuyén gen mID tiép tuc

kb M () () WI 1 2 3 4
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Hinh 4. Kiém tra sy cé mat clia gen dich mtID trong cay ngd
chuyen gen th& h¢ T (A) Két qua kiém tra dot chuyen gen 1:
(+): s&n phdm PCR it plasmld PCAM/35S-mtlD; (-): san pham
PCR v6i khudn 1a nuéc, WT: san pham PCR tii ADN t8ng s& clia
cay ngd khong chuyen gen; 1-25: san phdm PCR tf ADN tong
s clia cac ca ngo chuyen gen thé hé T, (tuong ting v6i cac cay
1-25). (B) Két qua kiém tra dot chuyen gen 2: (+): sdn phdm
PCR tit plasmid pCAM/35S mtlD; (-): san pham PCR v6i khuon
la nudc, 1-19: san phdm PCR tf ADN tong s0 clia cac cay ngod
chuyén gen th& hé T (tuong Ging v6i cac cay: 1-19).
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duoc chiam soc va thu hat nham phuc vu nhitng phan tich,
danh gia kha nang hoat dong va biéu hi¢n clia gen nhiing
the hé tiép theo.

Ty 1é chuyén gen vao cay ngod khong cao do nhiling kho
khan trong qua trinh chuyen gen vao thuc vat mot 14 mam
s0 vé6i thuc vat hai 14 mam [29] méc du co ché chuyen doan
T-ADN cua vi khuan 4. tumefaciens vao hai loai thuc vat
nay dugc khang dinh 1a giéng nhau. Sy khac biét vé hi¢u
quéa chuyén gen gy ra boi thanh phan cau tric thanh té bao,
kha ning biét hoa, phan tng vdi cac ton thuong, qua trinh
cam g gen vir... ciia thuc vat mot 1a mam khong gidng
v6i thuc vat hai 14 mam. Ngoai ra, mt s6 chét chuyén hoa
thir cap gy trc ché qua trinh cam g gen vir can thiét dé sat
nhép gen ngoai lai da dugc tim théy 0 ngod [30-32].

Véi két qua ban dau vé viée chuyén gen mtlD vao ciy
ngd, chung t6i hy vong néu c6 sy biéu hién gen mrID trén
ciy ngd chuyén gen s& gitip cai thién tinh chiu han cho cay
ngd chuyén gen. Céc thi nghiém dénh gia tiép theo dé khang
dinh su sat nhap cta gen chuyén m#D vao ciy ngd va su
biéu hién gen mtlD s€ dugc thyc hién & cac thé hé sau.

Két luan

Trong nghién cru nay, chung t6i da thyc hién viéc
chuyén gen m¢#ID vao phoi non ciia dong ngd K7 thong qua
vi khuan A. tumefaciens. Két qua da thu dugc 25 ciy song
sot trong dot 1, dat ty 1€ 1,64% va 19 cay séng sot trong dot
2, dat ty 1€ 0,80% so voi sb phoi st dung, trong do co 8 cay
cho két qua duong tinh v6i PCR, chiém ty 18 18,18% s cay
tai sinh song sot.

Cong trinh dugc thyc hién tai Vién Nghién ctru hé gen
v6i kinh phi tir dé tai cap nha nudc “Phan 1ap thiét ké gen
chiu han phuc vu cong tic tao gidng ngd bién dbi gen” do
Bo Nong nghiép va Phat trién Nong thon quan 1y giai doan
2014-2018. Céc tac gia xin chan thanh cam on.
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