Tap chi Khoa hoc Céng nghé Néng nghiép Viét Nam - S6 3(76)/2017

NGHIEN CUU CHUYEN GEN GmNAC004 VAO GIONG PAU TUONG DT22
THONG QUA VI KHUAN Agrobacterium

Nguyén Van Dong', Nguyén Anh Vi',
Lé Thi Mai Huong', Nguyén Trung Anh'

TOM TAT
Céc nghién ctiu gin day da xdc dinh gen GmNAC004 13 mot trong nhiing gen thudc nhém gen NAC c6 lién
quan chit ché dén kha nang chiu han & dau tuong. Trong nghién ctiu nay, gen GmNAC004 dugc sti dung d€ bién
nap vao 2870 nét 14 mam clia giéng ddu tuong DT22 thong qua vi khudn Agrobacterium tumefaciens mang vector
PpZY101:RD29A::GmNAC004. Phan tich cay d4u tuong tai sinh sau qua trinh chuyén gen da thu dugc 8 dong, viia
khéng thudc trii co déng thoi cling duong tinh véi phén tich PCR. Két qua nay cho thdy, gen GmNAC004 da dugc
chuyén thanh céng vao giéng déu tuong chon loc ctia Viét Nam véi hiéu sudt chuyén gen 0,28%.

T khoa: Agrobacterium tumefaciens, ciy dau tuong (Glycine max (L.) Merr), chuyén gen, GmNAC004

1. DAT VAN PE

biu tuong (Glycine max (L.) Merr) la cay trong
lay hat vala cay cho dau quan trong bac nhat trén thé
gi6i, dugc trong khap cac chau luc nhung tip trung
nhiéu nhit & Chau My véi san lugng thu dugc chiém
84,9% tong san lugng dau tuong trén toan thé gidi,
ti€p dén 1a Chau A - 12,8% (FAOSTAT, 2014).

Hién nay, thé gidi dang phai d6i mét véi hién
tugng 4m lén cta khi hiu toan cau, tin sudt va su
anh hudng ctia han han cang tré nén ro rét hon. G
Viét Nam, dién tich gieo trong dau tuong lién tuc
suy giam, tti gan 200 nghin ha ndm 2010 dén nam
2015 chi con 100,8 nghin ha véi san lugng dat 146,4
nghin tdn (Téng cuc Thong ké, 2015). Méi ndm Viét
Nam nhép khéu 2,5 triéu tdn dau tuong, trong khi
san lugng dau tuong hang ndm thu dugc chi dap ting
18% nhu cdu trong nudc. San lugng dau tuong trong
nudc thip do dién tich san xudt rit han ché kem
theo nang suit thip, cht yéu do han han. Trudc thyc
trang dd, viéc nghién ctiu phat trién nhiing giéng
cay trong méi 6 kha nang thich ting, chéng chiu tét
trong di€u kién han han dang la moét trong nhiing
muc tiéu hang dau cta cac nha khoa hoc trén thé
gi6i cling nhu cac nha khoa hoc Viét Nam.

Céc nhan t6 phién ma NAC la mét trong nhém
16n nhét cua cac chat diéu hoa phién ma trong thuc
vat, cac thanh vién ctia nhom gen NAC déng vai
tro quan trong diéu khién qua trinh phién ma két
hgp v6i phan ting stress ctia thyc vat. Cong trinh
nghién ctu ctia Lam Son Phan Tran va ctv. (2009)
da chi ra rang 6 dau tuong trong s6 31 gen GmNAC
thuéc nhom gen diéu khién NAC dugc kiém tra,
c6 9 gen lién quan dén kha ndng chiu han, man va
lanh. Trong s6 cac gen GmNAC nay thi cic gen &
NST s6 1 (GmNAC002, GmNAC003, GmNAC004)
c6 khad ning biéu hién manh hon cid. Nam 2014,

Henry T. Nguyen va ctv. da nghién ctiu chuyén gen
GmNAC003 va GmNAC004 sti dung promoter 35S
vao cay Arabidopsis, két qua cho thdy cay chuyén
gen GmNACO004 so véi ciy dbi ching c6 su gia ting
s6 lugng va chiéu dai ré trong diéu kién thudng va
tang cao trong diéu kién han. Theo nghién ctiu méi
nhit cia Reem M. Hussain va ctv. (2017), da xéac
dinh dugc 139 gen GmNAC, nghién ctu cu thé 28
gen GmNAC chon loc két qua cho théy biéu hién gen
GmNAC phu thudc vao kiéu gen; 8 trong s6 28 gen
chon loc (GmNAC004, GmNAC021, GmNAC065,
GmNAC066, GmNAC073, GmNAC082, GmNAC083
va GmNACO087) da dugc phat hién cb muc do biéu
hién cao & cac giong diu tuong chiu han. Nghién
ctu nay xac dinh gen GmNAC cé thé dugc xem la
trong tdm trong cac nghién ctu phit trién dau tuong
chiu han cao trong tuong lai.

Xuat phat tii nhing thuc té trén, nghién ctiu
chuyén gen GmNAC004 vao giéng dau tuong DT22
thong qua vi khuén Agrobacterium d€ nang cao kha
nang chiu han dugc tién hanh.

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién citu

- Vat liéu thuyc vat: Giéng dau tuong DT22
(Nguon: Trung tam Nghién ciiu va Phdt trién Ddu do,
Vién Cay luong thuc va cdy thuc phdm).

- Vat liéu di truyén:

Chung vi khuan Agrobacterium tumefaciens
EHA101mangvectorpZY101::RD29A::GmNAC004
chira gen chiu han GmNAC004 va gen chi thi chon
loc thuc vat bar - khang glufosinate (Hinh 1), hién
dang dugc luu git tai Phong Thi nghiém Trong diém
Cong nghé Té bao Thyc vat (Nguyén Vin Dong va
ctv., 2012).

' Phong Thi nghiém trong diém Co6ng nghé Té bao thuc vat, Vién Di truyén Nong nghiép
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Hinh 1. So d6 vector pZY101::RD29A:: GmNAC004

2.2. Phuong phap nghién ctiu

2.2.1. Phuong phdp bién nap

Phuong phép tao vat liéu v6 trung va phuong
phap chuyén gen vao cdy dau tuong dugc tién hanh
theo quy trinh ctia Zhang (2004) c6 cai tién dé phu
hop v6i diéu kién phong thi nghiém (Nguyén Vin
boéng va ctv.,2012).

2.2.2. Phan tich cay chuyén gen

- Sang loc cay chuyén gen TO va T1 thong qua xu
ly v6i thudc trii ¢o basta

Céy con TO va 30 - 35 cay T1 ciia mdi mot dong
TO tuong tng cua ching dugc st dung trong thi
nghiém phun basta 1 nhiing ciy phat sinh khoang
3 - 51a that. Nong d¢ basta st dung trong thi nghiém
chon loc la 100 mg/l. Thi nghiém phun basta dugc

tién hanh ldp lai 3 14n, méi lan cach nhau 3 ngay.
Nhiing cay con s6ng sét sau 3 lan phun basta dugc
tiép tuc cham séc lam vat liéu cho nhiing phén tich
danh gia tiép theo.

- Phén tich PCR

Quy trinh tach chiét ADN dugc tién hanh theo
quy trinh tach chiét ADN ctia Doyle va CS (1987)
dugc cai tién cho phu hgp véi diéu kién va hoa chit
ctia phong thi nghiém. Tién hanh phén tich PCR véi
cdp mo6i RD29A-F/ RD29A-R déchiéu cho promoter
RD29A, c3p moéi BAR-F/ BAR-R déc hiéu cho gen
bar va cdp mdi cdsNACO04-F/ RB-R dédc hiéu cho
gen GmNACO004 (Bang 1). Chuong trinh phéan tUing
chung ctia 3 cdp moi la 95°C/ 5phut, 95°C/ 30 giay,
57°C/ 30giay, 72°C/ 90 giay, lap lai trong 35 chu ky,
72°C/ 10 phut, két thiuc 4°C; San phdm PCR dugc
kiém tra bang dién di trén gel agarose 1%.

- Céc chi tiéu theo doi va danh gid

Céc thong s6 sau dugc quan tam d€ danh gia hiéu
qua chuyén gen:

+ Ty 1é mau phat sinh da chéi (%) = S6 mau phat
sinh da choi x100/ Téng s6 mau lay nhiém

+ Ty 1é méu séng sét sau chon loc (%) = S6 mau
kéo dai chéi x100/ Téng s6 mau da choéi

Hiéu suét chuyén gen (%) = S6 cay TO c6 két qua
PCR duong tinh x100/ Téng s6 mau ban dau.

Bang 1. Trinh tu cac doan méi st dung trong nghién ctiu

TT Tén moi Trinh tg moi

1 RD29A-F 5-ATGGGCCAATAGACATGGAC-3

2 RD29A-R 5-GGGACACGTATGAAGCGTCT-3

3 BAR-F 5-CTGAAGTCCAGCTGCCAGA-3’

4 BAR-R 5-CCACTACATCGAGACCAGCA-3

5 cdsNACO04-F 5-CAAACTCAATTGGGAAAGAGGGT-3
6 RB-R 5-CTTTTCTCTTAGGTTTACCCGCCA-3

I11. KET QUA VA THAO LUAN

3.1. Chuyén gen chiu han GmNAC004 vao gidong
dau tuong DT22

Qua trinh bién nap v6i 2870 miu nda 14 mam
trong téng s6 10 thi nghiém da thu dugc 63 cay
chuyén gen thé hé T0 séng s6t khi dua ra moi trudng
tu nhién, ti 1é mau bién nap tao da choi dat 64% va
ti 1é mau sOng sot sau giai doan chon loc dat 4,68%.
Theo nghién ctiu ctia Paz va ctv. (2006), 4 giong dau
tuong Thorne, Williams, Williams79 va Williams82
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dugc st dung lam nguyén liéu cho qua trinh bién
nap gen GUS thong qua vi khuldn A. tumefaciens
chiing EHA101. Két qua nghién ctu thu dugc ty 1é
tai sinh choi cta giong Thorne dat 60%, Williams dat
46%, Williams79 dat 37% va Williams82 dat 56%. So
sanh v6i két qua bién nap gen GmNAC004 vao giong
dau tuong DT22 da thyc hién thi ty 1é mau phét sinh
da chéi dat 64% ma nhém nghién ctu thu duge kha
kha quan. Két qua bién nap dugc thong ké chi tiét
va danh gid thong qua cic thong s6 quan tdm dugc
trinh bay tai bang 2, hinh 2.
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Bang 2. K& qua bién nap gen chiu han GmNAC004 vao giéng dau tuong DT22

Thi $6 lugng mau Tilé mfl.u sgigles:irizl;u Sé céy S('): cay sénfg
nghiém coM SIM SEM M da ;:h01 chon Ioc fa dat’ sot sau khi
(%) (%) song s6t | phun basta

1 320 130 115 18 40,63 13,85 17 15

2 230 163 148 19 70,87 11,66 15 11

3 300 247 151 9 82,33 3,64 3

4 430 286 155 7 66,51 2,45 0

5 240 180 143 9 75 5 3

6 300 290 145 13 96,67 4,48 10 8

7 300 100 83 33,33 2 0

8 170 150 122 88,24 0,67 0

9 280 142 119 2 50,71 1,41 0

10 300 150 72 6 50 4 4

T6ng s6 2870 1838 1253 86 64,04 4,68 63 44

Ghi chii: CCM: Mbi trudng dong nudi cdy; SIM: Moi trudng tao da choi; SEM: Moi trudng kéo dai choi; RM: Mobi

trudng ra ré.

Ef W F \ HE
Hinh 2. Qua trinh chuyén gen GrmNAC004 vao giéng dau tuong DT22

GE® H

I

st dung vi khuéin A. tumefaciens mang vector pZY101:: RD29A::GmNAC004.
Nay mam hat (A); Pong nuo6i cdy (B); Nhan chéi (C, D); Kéo dai choéi (E, F); Tao ré (G, H); Céy con ra dat (I).

Dé giam nhe nhiing phéin viéc phan tich cay sau
chuyén gen bang ky thuét sinh hoc phan ti dong thoi
loai bd dugc kha ning cady mang gen & thé kham,
toan bd 63 cay chuyén gen TO dugc nhom nghién
ctiu chon loc tiép véi thudc diét co basta nong do
100 mg/l. Tién hanh phun kiém tra cdy con sau khi
trong trong bau 2 tudn tudi va dugc theo doi 6 ngay
sau khi phun basta 2 1an. Két qua phun basta da thu
dugc 44 cay song sét (Hinh 3). Nhiing cay song sot
sau chon loc v6i basta dugc tiép tuc dung lam vat
liéu cho thi nghiém phén tich, danh gia sy c6 mat
ctia gen chuyén bing phuong phdp phén tich sinh
hoc phan tu.

Hinh 3. Két qué chon loc bing basta sau 6 ngay

clia céc cay dau tuong chuyén gen GmNAC004
thé hé TO st dung vi khuén A. tumefaciens
mang vector pZY101:RD29A::GmNAC004.

(A): Cay dau tuong DT22 khong chuyén gen;

(B): Cay chuyén gen TO.
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3.2. Phan tich su c6 miat cua gen chiu han
GmNACO004 trong genome ctia cac dong dau tuong
chuyén gen

Tién hanh thu mau 14 ctia 44 cay con chuyén gen

TO s6ng sot sau khi phun basta dé€ tach chiét ADN
téng s6 phuc vu cho cac thi nghiém phan tich PCR
va Southern blot. Két qua phan tich dugc trinh bay
trong bang 3.

Bang 3. K&t qua phén tich PCR céc cdy d4u tuong chuyén gen GmNAC004 thé hé TO

SO luqng Cﬁy dﬁu tuong Két qué phén tich PCR duo'ng tinh Hléll suat
mau bién chuyén gen T0 s4ng sot Promoter Gen chuyén gen
hun b Gen bar o
nap sau phun basta RD29A GmNAC004 (%)
2870 44 44 44 8 0,28

Phén tich PCR sy c6 mit gen bar bang cip moi
BAR-F/ BAR-R, két qua cho thdy: P6i chiing am
khong cho bang, d6i chiing duong cho bang nét
va ro rang, cdy khong chuyén gen DT22 khong
cho bing, cac ciy chuyén gen cho bing c6 kich
thudc bang véi kich thude plasmid (428 bp). Toan
bd 44 cay chuyén gen TO déu duong tinh véi gen
bar (Hinh 4). Péng thoi, nhom nghién ctu cing
phén tich kiém tra sy c6 mat ctia promoter RD29A
trong cac cay chuyén gen T0 c6 két qua PCR duong
tinh gen bar v6i cap moéi RD29A-F/ RD29A-R, két
qué cho thdy, cic ciy chuyén gen cho kich thudc
doan gen kiém tra bang véi kich thudc doan gen
doi chiing duong va béing véi kich thuée doan gen
mong muén (286 bp) (Hinh 5).
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Hinh 4. Két qua dién di sdn phdm PCR
st dung cdp mo6i BAR-F/BAR- R.

(M): Marker 1kb plus genruler; (-): H,0; (+): Plasmid
RD29A-P/ GmNAC004; (DT22): Cay khong chuyén
gen; (1-10): Cay chuyén gen TO.
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Hinh 5. Két qua dién di san phdm PCR
st dung cdp mo6i RD29A-F/RD29A-R.
(M): Marker 1kb plus genruler; (DT22): Cay khong
chuyén gen; (1-10): Cay chuyén gen TO; (-): H,0; (+):
Plasmid RD29A-P/GmNAC004.
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Tiép tuc phan tich PCR su c6 midt clia gen
GmNAC004 bing cip moéi CdsNAC04-F/ RB-R
trong cac ciy chuyén gen T0 c6 két qua PCR gen bar
va promoter RD29A duong tinh, két qua thu dugc
8 cay duong tinh v6i gen quan tdm dat hiéu suat
chuyén gen 0,28%. Cac bang thu nhin dugc c6 kich
thudc bang véi kich thude d6i chiing duong plasmid
PRD29A:GmNACs (1500 bp). Déi chiing am nudc
va DT22 khong xuét hién bang ching to6 phan tng
khong bi nhiém va cdp moéi st dung dic hiéu khong
xudt hién bang noi sinh (Hinh 6).
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Hinh 6. Két qua dién di san phdm PCR
sti dung cdp moi CdsNACO04-F/RB-R.
(M): Marker 1kb plus genruler; (+): Plasmid
pRD29A:: GmNACsS; (-): H,O; (1-8): Cay chuyén gen
GmNAC004; (DT22): Cay khong chuyén gen.

V6i két qua nay, da tién hanh gieo trong hat T1
cta 8 dong TO duong tinh PCR d€ sang loc bang
phuong phap phun thudc diét co basta nham lua
chon nhiing dong d4u tuong dong hgp ti cho cac
thi nghiém danh gia tiép theo ngoai dong ruéng. Két
qua ban ddu cho thiy ca 8 dong déu c6 sy phan ly
vé kiéu gen. Thi nghiém phan tich danh gid su c6
mdt cta gen chuyén ciing nhu sang loc dé tim ra
dong chuyén gen dong hop ti van dang dugc nhom
nghién ctiu tién hanh trong cac thé hé ké tiép.

IV. KET LUAN VA PE NGHI

4.1. Két luan

Két qua nghién ctu bién nap gen GmNAC004
vao giéng diu tuong PT22 théong qua ching
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khuin A. tumefaciens EHA101 mang vector TAILIEU THAM KHAO

dau tuong chuyén gen thé h¢ TO song s6t sau qua Hiiu Kién, 2012. Nghién ctiu quy trinh bién nap gen
trinh chon loc va ra dat. Sau khi sang loc bang phun vao giong dau tuong DT22 thong qua Agrobacterium
basta, thu dugc 44 céy sdng sét véi phun basta. Két tumefaciens. Tap chi Khoa hoc va Cong nghé Viét
qué phan tich sinh hoc phan tt da xac dinh dugc 8 Nam, 9 (39), tr. 119 - 124

dong c6 két qua PCR duong tinh véi gen dich 6 thé  Téng cuc Théng ké, 2015. Nién gidm théng ké 2015,
hé TO v6i hiéu sudt chuyén gen dat 0,28%. NXB Théng ké, Ha Noi.

4.2. Dé nghi FAOSTAT, 2914 (http://www.fao.org/faostat/en/#data/

QCl/visualize).

Tie htic hién cc thi nehiém phan tich sinh
1e12 u'l(it de hien C%C thing 1 cmp a? tich sin .  Hussain RM, Ali M, Feng X, Li X, 2017. The essence

hoc phan tt, chon loc dong chuyén gen dong hgp dé . .

i&n 161 danh ¢id kha nine chiu han & cic the hé tié of NAC gene family to the cultivation of drought-

tien tol danh gia kha nang chiu han o cac the he tiep resistant soybean (Glycine max L. Merr.) cultivars,

theo ctia 8 dong chuyén gen thu dugc. BMC Plant Biology.

N 2 Tran L. S., T. N. Quach, S. K. Guttikonda, D.
LOICAM ON B L. Aldrich, R. Kumar, A. Neelakandan, B.
Nghién ctiu nay dugc ho trg kinh phi tit Chuong Valliyodan and H. T Nguyen, 2009. Molecular
trinh Khoa hoc va Cong nghé Poc lap cap Nha nude characterization of stress-inducible GmNAC genes
ctia Bo Khoa hoc va Cong nghé theo Hop dong s6 in soybean, Division of Plant Sciences, Mol Genet
03/2012/HDb-DTDL. Genomics, 281(6): 647-664.

Research of GMNACO004 gene transfer into DT22 soybean lines using Agrobacterium
Nguyen Van Dong, Nguyen Anh Vu,
Le Thi Mai Huong, Nguyen Trung Anh
Abstract
Recent studies have confirmed that GmNACO004 is one of the genes in the NAC gene family that involves in drought
tolerance in soybean. In this study, the GmNACO004 gene was used to transform 2870 half-seed explants of the DT22
soybean cultivar through Agrobacterium tumefaciens vector bearing pZY101:RD29A:GmNAC004. Molecular
analysis showed that eight herbicide tolerant lines were also positive for PCR analysis. The results also confirmed
that GmNACO004 gene was successfully transformed into Vietnamese soybean variety with a rate of 0.28%.

Key words: Agrobacterium tumefaciens, soybean (Glycine max (L.) Merr), transformation, GmNAC004
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PHAT HIEN MOT SO POT BIEN PIEM TREN VUNG MA HOA
CUA GEN BGIOSGA024502 (Ghd7) G DONG LUA POT BIEN BANG CHUM ION
Nguyén Thi Hong', V6 Thi Minh Tuyén!,
Yoshikazu Tanaka? Lé Huy Ham'

TOM TAT

Nhiéu cong b chi ra raing chiim ion (ion beam) la tdc nhén tao ra nhiéu dét bién diém c6 y nghia trong chon
giong cdy trong. Thong qua BLAST co s& dii liéu ctia gen BGIOSGA 024502 (Ghd7) da dugc khai théc véi trinh ty da
dugc gidi ma hoan chinh. Dya trén di liéu thu dugc, b6n moéi dugc thiét ké nham khuéch dai gen BGIOSGA024502
va gidi trinh ty viing ma hoéa ctia dong dot bién. Tong s& 1548 trinh ty mé héa cho gen BGIOSGA024502 (Ghd7)
(774 trinh ty cta dong dot bién va 774 trinh ty ctia dong gdc) da duge doc trinh ty theo phuong phdp Sanger. Bon
dot bién diém dugc xdc dinh bao gbm, hai trinh ty tai vi tri 332 va 336 trén ving mé hoéa 1 (exonl) va hai trinh ty
tai vi tri 72 va 253 trén viing ma hda 2 (exon2). Dya trén cac dot bién nay, hai chi thi phéan ti méi da dugc phat trién
nhdm ning cao hiéu qua ctia chon gidng lta dot bién.

Tw khoa: BGIOSGA024502, Ghd7, buc xa ion, dot bién diém, gidi trinh ty, chon giéng dot bién

' Vién Di truyén Nong nghiép, Pham Vin Déng, Bic Tt Liém, Ha N¢i, Viét Nam
* Trung tam Nghién ctiu Nang lugng Wakasa-wan, Fukui, Nhéat Ban
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