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NGHIEN CUU BIEN NAP VA XAC DPINH SU'CO MAT CUA GEN MA HOA
YEU TO PHIEN MA ZmbZIP72 O CAY NGO THE HE T0

Ha Hong Hanh!, Hoang Thi Thu Yén2 Huynh Thi Thu Hug"”
YWién Nghién citu hé gen - Vién Han lam Khoa hoc va Cong nghé Viét Nam
2Truong Dai hoc Khoa hoc - PH Thai Nguyén

TOM TAT

Céc nghién ctru da cho thiy gen ZmbZIP72 c6 tam quan trong dang ké t6i su chong chiu han cua
thyc vat ciing nhu véi cdy ngé. Trong nghién ctru nay, vector biéu hién thyc vit mang gen
ZmbZIP72 dudi sy diéu khlen clia promoter cam ung stress RD29A duoc chuyén vao cay ngd. Thi
nghiém chuyen gen duoc tién hanh trong 2 vu 1a thu dong 2016 va 2017. Khi cdc cay ngd chuyén
gen phat trién hoan chinh trong phong thi nghiém thi duoc trong ra nha ludi de cay sinh truong
phat trién va tién hanh tu thu phan cho cay. Phuong phap PCR véi cép mdi nhan gen chi thi
Hygromycin va nhan gen ZmbZIP72 duoc sir dung dé kiém tra su c6 mat cua gen chuyén trén cac
ciy ngd. Vu thu déng 2016, nhom tac gia thu dugc 44 cdy chuyén gen sdng sot trong nha ludi va
c6 2 cdy duong tinh véi cdp mdi nhan gen Hyg. Véi vu thu dong 2017, ¢6 140 ciy chuyén gen
sdng sot va 17 cay dwong tinh véi cap mdi nhan gen ZmbZIP72 va gen Hyg. Nhu vay, trong
nghién ciru nay, nhém tac gia da thu duoc cac cay chuyén gen TO va s& danh gia cac thé hé tiép
theo trong nhitng vu gieo hat sau.
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ABSTRACT

Studies have shown that the ZmbZIP72 gene is of significant importance to the drought tolerance
of plants as well as to maize. In this study, the expression vector of plants carrying ZmbZIP72 gene
under the control of RD29A stress-induced promoter was transferred into maize. Transgenic
experiments were conducted in autumn-winter crops 2016 and 2017. The transgenic maize plants
were fully developed in the tissue culture laboratory then grown up in the greenhouse for self -
pollination. Then, PCR to amplify ZmbZIP72 and Hyg genes was used to test the presence of
transgenes in maize plants. The results shown that, in autumn-winter of 2016, 44 transgenic plants
survived in the greenhouse therein 2/44 were positive with Hyggene. In the autumn-winter crop of
2017, there were 140 transgenic plants surviving with 17 positive plants which were verified with
ZmbZIP72 primers and Hyg primers. In conclusion, the authors have obtained TO transgenic
plants, the next generations will be genotype evaluated in following season crop.
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1. Mé dau

Ngb (Zea mays L.) 1a ciy trong chinh va la
cay lwong thyc c6 vai trd kinh té quan trong
nhat trén thé gidi, san lwong ngd tir 255 tridu
tdn nim 1968 tang 1én 1,134 triéu tdn nim
2017. Theo du doan cia FAO, nhu clu vé ngo
s€ tang 1én 50% vd&i hon 800 trigu tAn mot
nim va c6 thé vuot qua ca gao va lia mi vao
nam 2020. Tuy nhién, do tdc dong cua bién
d6i khi hau, han han xay ra ngay cang thuong
xuyén, voi muc do ngay cang trim trong de
doa manh mé& t6i nén san xudt ngd trén thé
gidi. Trong bdi canh do, cong nghé sinh hoc
dugc mong doi s€ dong vai tro lam tang san
lwong ngd dap ing da nhu ciu ngay mot gia
tang cua thé giGi.

Nhan té phién mi 1 cac protein co vai tro
kiém soat qua trinh phién mi bang cach bam
vao cac vung trinh ty didc hiéu trén promoter
ctia gen. Cac nhan t6 phién ma hién nay dugc
cac nha khoa hoc tdp trung vao nghién cuu va
khai thac do tiém ning st dung lén trong
cong nghé sinh hoc [1]. Cac protein nay cé
thé anh huong dén sy biéu hién ctia nhiéu gen
khac va anh huéng 1én nhiéu khia canh cua
qua trinh trao dbi chit & cdy. Nhiéu nhan té
phién ma lién quan dén kha ning chiu han da
dugc phat hién va nghién ctu trong nhiéu
niam qua [2]. Cac nhan t6 phién ma nay thay
d6i mirc do biéu hién cuia cac gen lién quan
phia sau trong con dudng dap ung vdi han
han, do d6 thay ddi cac qué trinh sinh héa va
phat trién 1am ting kha niang séng sot cua cay.
Nhiéu nhan té phién mi di duoc xac dinh 1a
nhan t6 phién mad ddp ung voi han gdm
WRKY, Zinc finger, AP2/ERF2, MYB,
ZmDREB2A [3] va NAC [2].

Mot s6 gen lién quan dén stress & ngd di
dugc phan lap va mé ta kha rd trong cac
nghién ciru nhu Wei va cong su (2012) [4] da
xac dinh duoc 170 protein 14 yéu t6 phién ma
bZIP ¢ ngd dugc mé hoa bai 125 gen bZIP
dugc dat tén tir ZmbZIP1 dén 125 dya theo
quy udc dat tén cua Jakoby va cong su (2002)
[5] va duoc phan thanh 11 nhom nhu &

Arabidopsis. Bén nay, ho gen bZIP di duoc
nghién ctru xac dinh tinh da dang va phan tich
su biéu hién trong toan hé gen trén nhiéu loai
khac nhu thau dau [6], cac cay ho dau [7].
Gen ZmbZIP72 cua cay ngd da dugc phan lap
va mo ta bai Yingva cong su (2012) [8]. Gen
ma héa ZmbZIP72 chi c6 mét ban sao trong
hé gen cua ngd véi kich thudc 2164 bp, gom
3 intron, giéng véi su phan b caa céc intron
& hau hét cac gen bZIP thuoc nhom A &
Arabidopsis va lta. Gen ZmbZIP72 chia mot
khung doc mé dai 894 bp ma hda cho chudi
polypeptide dai 297 amino acid. Protein suy
dién cua ZmbZIP72 c¢é trinh ty amino acid
tuong ddng cao voi protein OsbZIP72 cua
lGa. Khi chuyén cDNA ZmbZIP72 vao
Arabidopsis duéi su diéu khién caa promoter
CaMV35S, dong chuyén gen thé hién mot sé
dic diém thich @ng véi han. Nhiing két qua
kiéu hinh va thay ddi sinh ly nay cho thay su
biéu hién manh cua ZmbZIP72 & cay
Arabidopsis chuyén gen c6 thé lam ting déng
ké kha nang thich ung véi khd han. Qua d6
cho thdy, gen ZmbZIP72 c6 tim quan trong
dang ké toi sy chdng chiu han cua thyc vat.
Trong nghién ctru trudc, nhom téc gia da
phan lap doan gen ZmbZIP72 tir gibng ngd Té
vang chit dao cua Viét Nam, dong thoi thiét
ké vector mang gen ZmbZIP72 nay dudi sy
diéu khién cua promoter cam ung stress
RD29A dé diéu khién gen ZmbZIP72 va bién
nap vector tadi t6 hop ndy vao ching
A.tumefaciens [9]. O nghién ciu ndy, nhom tac
gia tién hanh chuyén céu trac da thiét ké mang
gen vao cay ngb thong qua A.tumefaciens chiang
EHA105 nham tao cdy chuyén gen ZmbZIP72
v6i su diéu khién gen bai mot promoter manh-
RD29A.

2. Vit liéu va phwong phap nghién ciru

2.1. Vit liéu nghién ciru

Chung A. tumefaciens EHA105 mang vector
pCAM/RD29A-ZmbZIP72 dugc thiét ké boi
Vién Nghién ctru hé gen [9]. Céu tric cua
vector mang gen ZmbZIP72 dugc thé hién
trong so d6 hinh 1. Phéi non tir gidng ngd K7
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dung 1am nguyén liéu cho chuyén gen dugc
cung cip tir Vién Nghién ctru ngé 1a dong da
dugc danh gia c6 kha niang bién nap gen tot
va ¢0 tinh chiu han binh thuong.
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Hinh 1. So dé vector biéu hién gen thuc vat
pCAM/RD29A-ZmbZIP72

2.2. Phwong phap nghién ciru

Chuyén gen vao phoi non ngd thong qua A.
tumefaciens: dugc tién hanh theo phuong phap
ctia Frame va cong sy (2006) [10] c6 cai tién
cho phut hop vé6i ngudn vét lidu ngd K7 va diéu
kién phong thi nghiém cta nhom tac gia.
Thanh phan mdi trudng va quy trinh chuyén
gen dugc thuc hién nhu da mo6 td ¢ cong bd
cta Luu Han Ly va cong su (2018) [11].

Tach chiét DNA tong sb tir 14 cay ngd: DNA
téng sb dugc tach chiét theo phuong phap cua
Roger va cong su (1985) [12] nhung cé cai
tién cho phd hop voi mé 14 ngd thanh phan
héa chat, quy trinh duogc thuc hién nhu ¢ mo
ta & cong bd trude [11].

Nhan doan gen quan tim bang PCR: hiéu qua
chuyén gen dugc dénh gia thong qua cac thi
nghiém PCR kiém tra sy c6 mat cua gen
chuyén trong hé gen cua cay ngd tai sinh.
Phan tmg PCR dugc thuc hién véi cap moi
nhan gen chon loc khang hygromycin dugc
ching toi thiét ké c6 trinh ty (Hpt F5’-
TACACAGCCATCGGTCCAGAC-3°,
Hpt R 5’-ATCGGCACTTTGCATCGG-3)
s& nhan doan 775 bp va moi nhan gen dich
ZmbZIP72 dugc thiét ké co trinh tu
(ZmbzIP72Sacl_F 5-ATGAGAGCTCATG

GACGAGCTG-3', ZmbZIP72Sacl R  5'-
TAATGAGCTCTCACCAGGGGGC -3 se
nhan doan 894 bp. Thanh phan thuc hién cac
phan tng khuéch dai bao gom: 1X Buffer, 0,4
mM dNTPs, 1 mM MgCl,, 0,4 mM md&i mdi,
20 ng DNA genome va 2U Dream taqg DNA
polymerase (Thermofisher Scientific,
Lithunia). Chu trinh nhiét PCR duoc cai dat
nhu sau: 95°C/3 phut; (95°C/30 giay, 50°C/45
gidy, 72°/2 phat) x 30 chu ky; 72°C/10 phut.
San pham PCR duoc kiém tra trén gel agarose
0,8% va nhuom bang ethidium bromide.

Céc thi nghiém chuyén gen va danh gia cac
ngudn vét liéu chuyén gen duoc thuc hién
trong diéu kién nha ludi (khu thi nghiém nha
ludi c6 cach ly bao dam an toan sinh hoc).
Theo ddi cac chi tiéu thi nghiém trong didu
kién nha ludi (c6 cach ly ddm bdo an toan
sinh hoc) cuia cac ngudn ngd theo hudéng dan
cia Trung tim Cai tao gidng ngd va lta mi
qudc t& (CIMMYT).

3. Két qua va thao luan

3.1. Pdanh gid khd nang tdi sinh cdy tir phoi
non sau chuyén gen

Sy thanh céng viéc chuyén gen vao cay ngd
thong qua vi khuan  Agrobacterium
tumefacien phu thudc vao céac yéu té vi khuan
(mat do, chung vi khuan, su xam nhiém cua
chung Agrobacterium...) va cac yéu tb c6 lién
quan dén thuc vat (kiéu gen, dang mau m,
kich thuéc mé, kha ning tai sinh cua cac té
bao sau khi lay nhiém...), hé théng moi
truong nudi cdy, cac tac nhan chon loc. Trong
nghién ciu ndy, nhém tac gia tién hanh cac
thi nghiém chuyén gen trén co s¢ ap dung quy
trinh caa Frame va cong su (2006) [10],
Ishida va cong sy (2007) [13], c6 chon loc,
cai tién dé phu hop voi ngudn vat liéu ngd
Viét Nam, ciing nhu diéu Kién co s& vat chat,
trang thiét bi, khi hau mua vu caa nudc ta.
Véi cay ngo, do la cdy mot 14 mam nén kha
ning tai sinh gip rat nhiéu kho khan, bén
canh d6 ngudn vat lidu ngd rt phong phua, dé
lya chon nguén vat lidu cho ty 18 tai sinh cao,
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phu hop voi diéu kién khi hau Viét Nam la
cdng viéc dac biét quan trong. Tai Vién
Nghién ciu Ngd, nhiéu nim qua da thyc
hién céc thi nghiém nghién ctru cac thanh
phan moéi truong va kha nang tai sinh cua
cac nguon vat liéu. Ké thira két qua tir nhiing
dé tai trude, dong K7 1a dong thuan, thoi gian
sinh truong vy xuan 110 ngay, vu thu 105
ngay, cay than to, dang la dung, bip mau
vang d4, 15 tring, kha ning chéng chiu cac
loai sau duc than, dyc bap, sdu xam ¢ diém 1-
2; chiu bénh ri sit va ddm 14 ¢ diém 1.

Gen ZmbZIP72 da thiét ké tao cu tric
pCAM/RD29A-ZmbZIP72 dugc chuyén vao
dong ngd K7 théng qua vi khuan
A.tumefaciens trong hai vu la thu dong 2016
va thu dong 2017. Cac giai doan chinh cua
qué trinh chuyén gen vao phoi ngo thong qua
vi khuén A. tumefaciens duogc thé hién trong
hinh 2. Phéi non sau 10-12 ngay duoc su
dung 1am mé dich dé lay nhiém véi vi khuan
A. tumefacien tai t6 hop. Chat lugng phdi non
12 mot yéu té quan trong nhat quyét dinh dén
hiéu qua chuyén gen ngb, kich thudc phoi 1a
tiéu chi cho thay sy phat trién tot & phoi. Phoi
non can cé kich thuée tir 1- 1,2 mm 14 thich
hop nhat cho chuyén gen [13]. Sau thoi gian
nudi G 3 ngay, cac phodi duge cdy chuyén sang
moi trudng nudi phuc hdi voi thoi gian 7
ngay. Tiép theo, miu duoc ciy chuyén sang
mai truong chon loc T (co bd sung 15 mg/l
hygromycin) va chon loc II (3 mgl
hygromycin) dé tao mo seo phoi hoa. Tuy
nhién, s6 lwong mé seo giam dan, nhiéu mo

seo co hién tugng hoai tir, chuyén mau nau va
chét di trén moi truong chon loc c¢o
hygromycin. Nguyén nhén la do céc vector
chiu han c6 chra gen quan tam va gen chi thi
chon loc hygromycin. Do do, cac té bao thuc
vt mang gen chuyén nap méi phat trién duoc
trén mdi truong nudi cdy c6 hygromycin. Sau
chon loc, s& md seo hinh thanh qua 2 dot
chuyén gen 1a 36,15% va 21,45% (Bang 1).
Tiép theo, cac mod seo dugc nudi céy trén moi
truong tai sinh va méi truong ra ré dé tao cay
hoan chinh (hinh 2D, E) véi ty 1€ trung binh
ctia 2 dot chuyén gen 1a 84,7%. Ty 1¢ nay la
kha cao so voi mot sb nghién ctru tuong tu
dugc thyc hién trong nudc trudc diy cua
nhém tic gia Tran Thi Luong va cong su
(2014) [14] (trung binh dat 39,15%), Huynh
Thi Thu Hué va cong sy (2014) [15] (trung
binh dat 20,18%) hay Luu Han Ly va cong su
(2018) [11] (trung binh dat 56%). Cac cay
tiép tuc duoc trong trén moi truong dat triu.
Mic du ty 1€ tao chdi, ty 1¢ cay tao ré kha cao,
tuy nhién khi cac cdy hoan chinh dugc trong
ra khu vuc nha luéi, ty 18 cay song sot chi co
44 cay véi vu thu dong 2016 (2,66%) va 140
cay (6%) voi vu thu dong 2017. Nguyén nhan
do cay ngd 1a cay dé bi ton thuong boi cac
yéu t6 moi truong bat loi nhu siu bénh va
diéu kién thoi tiét khong thuan lgi. Tuy vay,
ty 1 cdy sdng sot cao hon so voi nghién ctru
cua Luu Han Ly va cong su (2018) (ty I¢
1,64% va 0,8%) [11]. Cac cdy chuyén gen
duoc gin thé theo ddi va thu miu 14 dé tién
hanh kiém tra & mirc phén tu.
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Hinh 2. Céc giai doan phét trién cia cay ngd TO chuyén gen ZmbZIP72

A: Phéi non sau mét tuan nudi cdy trén méi truwong phuc hoi c¢6 bé sung khang sinh vancomycin va
cefotaxim; B: Mo seo sau 2 tuan nudi cay trén moi truong chon loc voi khang sinh hygromycin; C, D: Phéi
soma tao choi trong moéi truong tai sinh 2 co bo sung chat diéu hoa sinh truong sau 1 tuan; E: Cdy con
hoan chinh trong moéi truong ra re; F: Cay dwoc trong trén dat trong nha ludi.

Bang 1. Két qua chuyén gen ZmbZIP72 tir cdu triicpCAM/RD29A-ZmbZIP72

pCAM/RD29A-ZmbZIP72

- £ . Sbcay -,
Vl'l; CcC Chon Chon Tai S6 ~ Rabiu T1’l.e 2 §0 Y Top CRcay thu
chuyén 7 RE 1061 lgc2  sinh chdi RPTC ghcprgu VOISO somgsOt o duge
gen : : phoi  khira dit ' gh hat T1
Thu 2016 1651 1142 1050 597 155 114 111 111 0,060 44 2 0
Thu2017 2326 1950 1053 499 321 237 350 314 0,135 140 23 7

3.2. Phan tich cay chuyén gen bang PCR

Trong nghién ctru nay trudc ti€én, nhom tac
gia di tién hanh PCR v&i khuon 1a DNA tong
sO tach chiét tir cac cdy chuyén gen thé hé TO
sir dung cip mdi nhan gen chi thi khang
Hygromycin (HptF/R). Su c6 mit cua gen chi
thi Hygromycm gitip cdy c6 thé song sot qua
cac giai doan chon loc trong nudi cay ms.
Tuy nhién, thuc & thi nhidu phéi vin c6 thé
tai sinh du khéng c6 gen khang hygromycin.
Vi vay viéc kiém tra sy c6 mit ciia gen chi thi
buéc dau giup xac dinh dwoc qua trlnh
chuyén gen c6 xay ra hay khong. Cip mdi
dugc st dung trong thi nghiém PCR nay
khuéch dai ving mi hoa cia gen chi thi
Hygromycin véi kich thudc 1y thuyét 1a 775
bp. Qua anh dién di kiém tra san pham PCR
(Hinh 3A,B), ¢ thé thdy rang mau d6i chimg
duong xuat hién mot bang kha dam, r6 nét voi
kich thudc 775 bp tuong tng véi kich thudc
ly thuyét. DSi ching 4m khong 1én ching to
phan tng khong bi tap nhiém. Déi voi cac
mau thi nghiém vu thu déng 2016, hau hét cac
mau déu khong xuat hién bang DNA nao, chi
mau s6 5 va 24 xuét hién mot bang dam va rd

nét co kich thudc bang véi ddi chimg duong
(Hinh 3A). Véi cac mau thi nghiém ctia vu
thu dong 2017, c6 17 mau (sé 203, 205, 208,
210, 213, 216, 217, 222, 225, 226, 228, 230,
231, 233, 234, 235, 237) xuit hién bang cb
kich thuéc 775 bp (Hinh 3B). Khi chuyén gen
vio t& bao thyc vat nhd vi khuan
Agrobacterium tumefaciens, doan T-DNA
dugc chuyén vao nhd by méay phan tir ciia vi
khuén va té bao thyuc vat. Poan T-DNA dugc
thiét ké bao gdm ca cdu tric biéu hién
RD29A-ZmbZIP72-35S va gen chi thi thuc
vat Hygromycin. Do do, theo 1y thuyét, ca cdu
trac biéu hién va gen chi thi cung duogc
chuyén vao hé gen cua cdy. Vi vay, nhém tac
gia tiép tuc tién hanh cac thi nghiém PCR
nhan doan gen dich ZmbZIP72 & khing dinh
su thanh cong cua viéc chuyén céu trac biéu
hién gen ZmbZIP72 vao cay ngb.

Pé kiém tra sy c6 mat cta cdu trac biéu hién
trong hé gen ciy chuyén gen, nhom tac gia
tiép tuc sir dung phan tmg PCR véi cip mdi
nhan dac hi¢u gen dich. Boi vi gen ZmbZIP72
la gen néi sinh ¢ ngd co kich thude 2164 bp,
do @0, cap mdi ZmbZIP72Sacl F/R duogc su
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dung s& nhan doan gen chuyén c6 kich thudc
894 bp 1a doan gen CDS cuia gen. Két qua cho
thiy véi miu cay s6 11 va 13 & vu thu dong
2016 da xuat hién duong tinh véi phan tng
PCR nhén gen khang Hygromycin, tuy nhién
khong duong tinh v6i cip modi nhan gen
ZmbZIP72 (két qua khong dua ra ¢ day) va
hai cdy nay khong cho hat T1. Véi vu thu
dong 2017, cac mau sb 202, 204, 214, 216,
219, 223, 225, 228,237 xuat hién san pham
PCR nhan doan DNA 894 bp nhu du doan.

kb M (+) (4) | 3 3

Céc cdy nay tiép tuc duge chim soc va theo
ddi dé thu hat T1. Sau mot thoi gian, co 7 ciy
TO (cay s6 217, 219, 223, 229, 230, 231, 235)
sinh truong binh thuong, hiru thu va cho hat
T1. Pay 1a cac cay co6 duong tinh véi phan
Ung nhan gen chi thi Hyg va gen dich
ZmbZIP72. Nhu viy, c6 thé thdy rang ciu
trdc mang gen ZmbZIP72 di duoc chuyén
thanh coéng vao cac cdy ngd thé hé TO. Cac
dong T1 s& dugc gieo trong dé danh gia ¢ thé
hé tiép theo.

5 0 7 8 9 10 11

kb M (*)() 12 13 14 IS

kb M (+) (<) 201 202 203 204 205 206 207 208 209 210 211 212 213 24

B

Hinh 3. PCR kiém tra sw ¢ mdt ciia genHygromycin

M: maker 1kb, (+): san pham PCR ciia doi chimg dwong v6i khuon la plasmid pCAM/RD29A-ZmbZIP72,
(-): San pham PCR tir H20, (A): San pham PCR cua 33 mau DNA cdy T0 chuyén gen vu thu dong 2016;
(B): San phdam PCR cua 42 mau DNA cdy TO chuyén gen vu thu dong 2017.

kb M (+) 201 202 203 204 205 206 207 208 209 210 21 3

kb M (+) (<) 215 216 217 218 219 220 221 222 223 224 225 226 227 228

Eb M (%) () 229 230 231 232 233 234 2352 8§ 239 240 241 242

Hinh 4. San pham PCR nhan gen ZmbZIP72 vdi cdp moi ZmbZIP72Sacl_R ¢ cay ngd TO chuyén gen vu
thu dong 2017
M: thang chudn DNA 1 kb; (+): doi chimg dwong véi khuén la plasmid PCAM/RD29A-ZmbZIP72; (-): doi
i chitng dm la nwée; 201-242: san pham PCR tir DNA cdy ngé chuyén gen

4. Két luan

Trong nghién ctu nay, nhom tac gia da thuc hign chuyén gen Zme|p72 vao phdi non cua dong ngo
K7 thdng qua vi khuan A. tumefacienso hai vu thu dong 2016 va 2017. Két qua thu duoc 44 cy
song s6t trong vu thu déng 2016, dat ty I¢ 2,66% va 140 cay séng sét trong vu thu dong 2017,
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dat ty 16 6%. Vu thu dong nim 2016 ¢6 2 cay
duong tinh vai PCR nhan gen Hygromycin,
tuy nhién khong c6 gen dich ZmbZip72.
Trong vu thu déng 2017, s6 cdy chuyén gen
cO mat ca gen dich ZmbzZip72 va gen chi thi
Hygromycin la 17 cay chiém ti 1¢ 12,14%
trong tong sb cay song sot trong nha ludi.
Loi cam on

Cong trinh duoc thuc hién véi sy hd tro kinh
phi tir dé tai cap nha nude “Phan lap thiét ké
gen chiu han phuc vu cong tac tao gibng ngd
bién d6i gen” do Bo Néng nghiép va Phat
trién nong thdn quan ly. Cac tac gia xin chan
thanh cam on.
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