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TOM TAT

Glutamine synthetase (GS, EC 6.3.1.2) 1 enzyme xiic tac cho phan tmg chuyén hoa glutamic acid thanh

glutamine phy thugc vao ATP, ding ammoniac nhur mot co chit. GS ¢6 tac dung 1am bién ddi tit ca nitrogen &
dang vé co tich hop vao cac hop chit hiru co. Trong, té bao, GS hién dién & ca lyc lap (GS2) va té bao chét
(GS1).Trong do, dang glutamine synthetase & té bao chét ciia thyc vét co kha nang ddng hoa ngudn nitrogen trong
té bao. Trong nghién ciru nay, ching t6i di thiét ké thanh cong mot vector chuyén gen pBI121::GS1 dudi sy didu
khién boi promoter 35S. Vector nay dugc blen nap vao vi khuén Agrobacterium tumefaciens va chuyén gen GS1
vao manh 14 thubc 14. Sau nam tudn nuéi cdy, co 28 dong thudc 14 ra ré trén moéi trudng co bo sung khang sinh
chon loc Kanamycin 50mg/l. Sau d6, cic manh 14 banh té tir cac cdy thudc 14 co kha ning ra & dugc lya chon dé
danh gi4 & cac thi nghiém tiép theo. C6 5 dong cdy thude 14 mang gen chuyén GS1 da duogc chimg minh bang
phuong phap PCR va lai Southern. Banh gia hiu qua st dung nitrogen cua cdy thudc 14 chuyén gen GSI trong
diéu kién in vitro cho thdy: khdi luong tuoi ctia mo, sé chdi tao thanh, chiéu cao ch01 va kha nang ra ré cta cy
thudc 14 chuyén gen GS1 vuot troi so véi cdy khong chuyén gen & ca mi truong co ndng do nitrogen thip (0,1X -
0,2X). banh gié sinh truong cua cdy trf)ng & nha ludi cho thy, cay thube 1a chuyén gen GS1 sinh truéng nhanh
hon so voi cdy khong chuyén gen (chiéu cao cdy tang thém sau 03 thang trong 43,55% va 33,29% sau 05 thang
trdng & nha ludi). Két qua chuyén gen vao thude 14 cung cép co sé khoa hoc dé phat trién cac cdy trong bién ddi

gen c6 kha nang tang cuong hi¢u qua str dung nitrogen.

Tir khéa: Gen GSI, cdy thudc la chuyén gen, ting ciong hiéu qud sir dung nitrogen

MG PAU

Nitrogen mot trong nhirng nguyén t6 can thiét va
dong vai tro quan trong nhit cho qua trinh sinh
truéng va phat trién cta thyc vat, 1a nhan t§ cdu trac
co ban nén cac phan tir nucleic acid va protein trong
té bao. Trong cdy, nitrogen c6 thé dwoc ddng hoa
hodc tai sir dung théng qua cic co ché dong hoa
nitrogen tir moi truorng va nitrogen giai phong tir cac
qué trinh quang ho hip va cac qua trinh trao d6i chat
khac nhu qué trinh sinh téng hop phenyl propanoid
va sy huy dong nitrogen trong mdt vai protein.

GS1 12 mot octamer enzyme bao gdm cac tiéu don
vi nho, ¢6 khéi lwong phén tir tir 38 - 41kDa, phu thude
vao cac loai khac nhau. Trong mét s6 loai nhu thudc 14,
ca chua, thong... GS1 cua 14 dugc cAu tao tir cac dang
tiéu don vi ¢6 kich thuéc gidng nhau, nhung & cac ddi
tuong khac, vi du cdy du nanh, phan tir GS1 dugc cdu
tao boi hai tiéu don vi c6 kich thuée khac nhau (Becker

et al., 1992; Canton ef al., 1999; Dubois et al., 1996).
Thém véo d6, cac thi nghiém phan tich bang dién di hai
chiéu xac dinh & cdy dau Phép, phan tir GS1 dugc tao
thanh tir hai chudi polypeptid khac nhau. Sy khac nhau
ndy sé lién quan dén sy hoat dong cta enzyme va chirc
nang sinh 1y ciia chiing. Nhimg khao sat xa hon vé mdi
quan hé gifra c4u triic va chirc ning cua céc polypeptid
ctia GS1, nhitng nghién ctru sir dung dot bién gen trong
6ng nghiém da tién hanh va x4c nhan dugc vai tro quan
trong ciia cac acid amin chia khoa trong tinh chat xiic
tac ctia enzyme (Clemente va Marquez, 1999).

Gallardo et al., (1999) d3 nghién ctru chuyén gen
GSI duéi sy didu khién ctia promoter 35S vio ciy
Duong lai (Populus tremula x P.alba 7171), két qua
cho thdy cay chuyén gen GS1 sinh truéng nhanh hon
s0 v6i cdy dbi chimg toi 76% dbi voi cay 2 thang
tudi va 21,3% ddi vai cdy 6 thang tudi. Bén canh do,
dong Duong lai chuyén gen GS1 da dugc trong khao
nghiém tur nam 2000 tai tinh Granada cua Tay Ban
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Nha va cho thdy cic dong cdy chuyén gen GSI déu
¢6 muc do biéu hién enzyme GS cao va co tbc do
sinh trudng nhanh hon so véi giéng goc khong
chuyen gen, vi du chleu cao cua cdy chuyen gen ting
21% d6i véi cay trong 1 nam tudi, 36% dbi voi cay
trdng 2 nam tudi va 41% ddi véi cay trong 3 nim
tudi (Jing et al., 2004).

Trong nghién ciru ciia chung t6i, vector chuyén
gen pBI121 mang gen GSI dugc thiét ké va thong
qua vi khuin Agrobacterium tumefaciens, vector
pBI121:GS1 duge chuyen vao thube 14 dé tao cay
thudc 14 chuyén gen nhim ting cudng hiéu qua su
dung nitrogen phuc vu cho cong tac cai thién giong
cy trong.

VAT LIEU VA PHUONG PHAP
Vit liéu

oGi(A)ng thudc 14 Nicotiana tabacum K326 va vi
khuan A. tumefaciens mang vector chuyén gen

pBI121:GS1 (Hinh 1) do Phong Céng nghé té bao thuc
vat, Vién Cong nghé sinh hoc cung cap.

NOS-Pro

NPTII (kanR)
307bp

795bp

NOS-ter

25bp 253bp

CaMV35S-
Pro 835bp

Nguyén Thi Hong Gam et al.
Phwong phap

Quy trinh chuyén gen

Quy trinh chuyen gen vao giéng thudc la K326
thong qua vi khuan A. tumefacens dugc tién hanh
theo Topping (1998). Ciac manh 14 cd dién tich
khoang lem” dugc lam ton thuong bang ludi dao cit
bbn canh xung quanh va dwoc ngam trong dung dich
vi khuidn 4. tumefacens  tai t6 hop mang vetor
pBI121:GS1, & nong do ODgy = 0,7 trong 10 phut
Céc manh 14 dugc loai bo dich khuan thira bing gidy
thim da khtr trung va dugc dét 1én moi trudng ddng
nuoi cay trong 2 ngay va nuoi trong tHi. Tlep theo,
cac manh 14 dugc chuyén sang moéi truong tai sinh
cdy GM c6 bd sung khang sinh chon loc bao gém
Img/l BAP, 500mg/l cefotaxime va 50mg/l
kanamycine. Sau 2-3 tudn, cdc cum chdi hinh thanh
duoc cat va chuyén sang moi truong GM. Khi chdi
dat chiéu cao 2-3 cm s& dugc cét va cdy chuyén sang
méi trudng ra 8 RM (MS c6 bd sung 500mg/l
cefotaxime va 50mg/l kanamycine). Cay con c6
khoang 4 r& dai 1 cm trg 1én, chiéu cao tir 3 dén 5 cm
duoc chuyén ra trdng ¢ nha ludi, trén gia thé trdu:
cat (ty 1 1:1).

NOS-ter
253bp

Gen GS1 BZSb

Hinh 1. So dd vector chuyén gen pBI121:GS1. (GS1: gen ma hda cho glutamine synthetase;CaMV35S: promoter 35S cuda
virus kham sup lo, nptlll: gen chon loc khang khang sinh kanamycine; Nos: trinh tw két thic cua gen nopaline synthase).

Kiém tra cdic dong thuéc li chuyén gen bing
phwong phap PCR

Sau 3-4 tuan phat trién ngoai nha ludi, cc cy thude
14 chuyén gen duoc kiém tra sy c6 mit ciia gen chuyén
bang phuong phap PCR véi cap moi dic hiéu GSIF (3-
TCTAGAGAGAGATCCTTTTCTGCTCTTTGAA-
5’) va GSIR (3’-GAGCTCAATCGGAAAACG
AGGGAAAG-5") theo chu ki nhiét 94°C/4 phﬁt;
30 chu ky [94°C/40 gidy; 56°C/40 giay; 72°C/1
phut] 72°C/7 phut; bao quan san phim & 4°C. San
phim cua phan tmg PCR duoc dién di trén gel
agarose 0,8%, nhudm trong dung dich ethium
bromine va quan sat dudi den UV.

Phan tich cdc dong cdy chuyén gen bang phwong
phap lai Southern

DNA téng s6 (40-50 pg) ciia mdi dong duogc cat
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bang enzyme han ché HindIIl trong 16-18 gio va
phan tach trén gel agarose 0,8% & dién thé 40-50V,
12-14 gid. Gel dwgc nhudm bién tinh trong dung
dich 0,4 N NaOH va 0,2 M NaCl, trung hoa trong
0,5 M Tris-HCl va 0,2 M NaCl, pH 7. Sau d6, DNA
dugc chuyén 1én mang nylon theo phuong phap thim
nguoc qua dém trong dung dich kiém (0,4M NaOH).
Mang nylon duoc rira trong dung dich 2X SSC va dé
kho trong nhiét do phong, sau d6 ¢b dinh mau trén
mang & nhiét d6 65°C, trong 2 gio.

Mang lai dugc xt i v&i dung dich tién lai (6X
SSC, 5X Denhardt’s solution, 0,5% SDS, 50% (v/v)
deionized formamide) & 44°C trong 4h. Sau do,
mang lai dugc lai v6i dung dich lai chira mau do
GS1 gén Biotin (100 ng/ml) ¢ 44°C qua dém. Mau
do GS1 gin biotin dugc tong hop dya vao san phim
PCR ctia gen GS1 dugc nhéan tur vector tach dong
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theo huéng dan ciia bo kit Biotin DecaLabel DNA
Labeling Kit (Thermo Scientific). Cubi cting méang
lai duoc rira & 66°C (dung dich rira 0,1 SSC va 0,1%
SDS) va hién bang trén mang lai theo huéng dan cia
bd kit theo Biotin Chromogenic Detection Kit
(Thermo Scientific).

Ddnh gid in vitro hiéu qud s dung nitrogen ciia
cdy thuoc la chuyén gen

Chiing t6i tién hanh cit 14 cua cdy thude 14 khong
chuyén gen (WT) va cdy chuyén gen GS1 thanh cac
méanh nho c¢6 dién tich khoang lecm® va chuyén Ién
moi truong MS va mdi truong GM c6 ham lugng
nitrogen giam dén tir 3550 mg NOy/l (dwoc coi 1a 1X)
(bao gdm hdén hgp NH,NO; va KNOs), xubng 0,5X,
02X va 0,1X. Sau 2-3 tudn, tién hanh danh gi4 kha
nang tao da chdi tir cac manh 14 dua vao $6 luong céac
cum chdi hinh thanh/ménh 1a.

Chdi cay WT va cay chuyén gen GS1 dat chidu
cao 2-3 cm duoc chuyén sang méi trudng ra ré turong
ung la MS va RM co6 ham luong nitrogen giam dan.
banh gia kha nang tao ré clia cdy vao giai doan cay 2
tudn tudi va 3 tudn tudi.

Ddnh gia in vivo hi¢u qua si dung nitrogen ciia
cdy thuoc la chuyén gen

Céc cay thude 1a sau khi trong 6 nha ludi 2-4 tuan
¢6 kich thudc twong dbi ddng déu dwoc chon dé tién

M - + 1

1,0 kb —

hanh thi nghiém danh gid hiu qua st dung nitrogen
cia cdy thudc 14 chuyén gen qua chleu cao cay dat
duoc ¢ giai doan 3 va 5 thang tudi trong didu kién
moi truong khé han, thiéu anh sang, khong duoc
cung cép chat dinh dudng trong subt qua trinh sinh
trudng va phat trién ctia cay.

KET QUA VA THAO LUAN

Tao ciy thudc 14 chuyén gen mang ciu tric
pBI121:GS1

Vector chuyen gen pBI121 mang gen GS1 dudi
sy diéu kién cua promoter 35S dugc chuyén vao
ménh 1a cdy thudc 1a gidng K326. Két qua da thu
duge 32 dong sbng sot va sinh truong binh thuong
trén moi truong chon lgc, c¢b chira khang sinh chon
loc kanamycine (50mg/1). Tat ca 32 dong nay déu cé
kha nang sinh truéng binh thuong sau khi chuyén ra
trdng ngoai nha ludi. Viéc danh gia sy c6 mit cla
gen chuyén trong cac dong thude 14 dwoc tién hanh
trén cac cdy 1 thang tudi dugc trong trong nha ludi
bang phwong phap PCR.

Két qua cho thdy 25/32 dong cho két qua duong tinh
voi gen chuyén khi déu xut hién 01 bang vach c¢6 kich
thude khoang 1050bp, twong duong vdi kich thude cua
gen GS1 (Hinh 2). Diéu nay budc dau chimg to cac dong
cdy ndy 6 thé mang gen chuyén GS1 nhw mong muén.

2 3 4

~1,1kb

Hinh 2. Dién di san phdm PCR. (M: Maker 10 kb; (-): déi ching am, cay thudc 14 khéng chuyén gen; (+): dbi ching duong,
plasmid mang gen GS1; 1-4: cac dong thudc Ia chuyén gen GS1).

bp M

20k
10k
7k

5k
4k

3k

2k
1,5k

P WT G3 G6 G11G15 G19 G27

S

Hinh 3. Két qua phan tich lai Southern. (M: Marker 1Kb; P: ddi chirng dwong, plasmid pBI121:GS1; WT: Cay khéng chuyén

gen; G3-G27: céc dong thubc Ia chuyén gen GS1).
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Két qua phan tich lai Southern

Dé khing dinh viéc gin két 6n dinh cua gen
chuyén trong genome ciia cac cdy thudc 14 chuyén
gen, phuong phap lai Sourthern da dugc ung dung.
Két qua phén tich lai Southern cua 06 dong trén hinh
3 cho thiy, ngoai trir dong s6 11 va 19 bbn dong
thudc 14 con lai déu xuét hién 01 bang (dong sb 3, 6,
15, 27) tuong duong véi 01 ban sao clia gen chuyén
trong genome cua cdy thubc 14 chuyén gen. Thém
vao d6, kich thudc cia cac bing xuit hién ¢ cac
dong khong gidng nhau, cho thiy cac dong chuyén
gen dugc phan tich 1a cac sy kién chuyén gen doc
lap, khong trang lap. Trong khi do, dong ddi ching
khong chuyén gen cho két qua 4m tinh, didu d6
chimg t6 két qua lai 1a dac hiéu. Nhu vay, co thé
khing dinh ring chung toi di chuyén thanh cong gen
GS1 vao cac dong thudc 14.

A 0,1X 0,2X
B 0,1X 0,2X

Nguyén Thi Hong Gam et al.

DPanh gia in vitro hiéu qua s dung nitrogen cia
cay thuoc la chuyén gen

Sy twong tac giita biéu hién cia gen GS1 dén
viée sir dung hidu qua ngudn nitrogen tir mdi trudng
nudi cdy da dwoc danh gid ¢ 25 dong chuyén thong
qua, kha ning hinh thanh da chdi, chdi tir manh 14
cia cdy chuyén gen va kha nang ra ré cua cic chdi
d3 dugc danh gia trén moi truong c6 ndng do
nitrogen khac nhau: 1X; 0,5X; 0,2X, 0,1X.

Mic du kha ning tao da chdi ting khi ndng do
nitrogen ting, nhung trén moi trudng c6 cing ndng
dd nitrogen, khong quan sat dugc sy khac biét vé
phan tng tao da chdi giita manh 1a khong chuyén
gen va manh 14 chuyén gen GS1 (Hinh 4).

Tuong tu, khéi lwgng mo, téng s6 chdi trén mot
ménh 14 va chiéu cao trung binh cta chdi sau 1 thang
ciing khong khéc biét dang ké giira cac manh 14 tir hai
ngudn gdc cdy ban dau (Bang 1).

0,5X

1,0X

Hinh 4. Két qua danh gia kha nang tao da chdi trén méi truong c6 nbng do nitrogen thay déi. (A: cay thubc la WT; B: Cay
thudc la chuyén gen GS1; X: Néng dd nitrogen clia méi truérng MS).

Bang 1. Két qua danh gia kha nang tao da chdi trén méi trwdng c¢é ndng do nitrogen thay doi.

Khéi lwvong mé sau 1 thang

Téng s6 chdi trén 1 manh la sau

Chiéu cao trung binh cua chdi

Thubc 1 thang sau 1 thang

a 01X 02X 0,5X 1X 01X 0,2X 0,5X 1X 01X 0,2X 0,5X 1X
GS1 0,58 1,12 1,98 1,84 1,13 5,13 9,13 9,13 0,39 0,71 0,88 0,84
WT 0,33 0,60 1,06 0,76 1,0 2,0 10,0 7,0 0,5 0,55 0,75 1,1
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Hinh 5. Két qué danh gia kha nang tao cay hoan chinh trén méi trwong ra r& c6 ndng dd nitrogen thay ddi. (A: cay thubc la
WT; B: cay thubc 14 chuyén gen GS1; X: Nong do nitrogen clia mdi trwéng MS).

Tuy nhién, phan mg cta chdi chuyén gen trén
moi trudng ra ré thé ‘hién sy vu viét so v6i cdy khong
chuyén gen. Khi ndng do nitrogen giam dan, cay
chuyén gen GSI van c6 khi nang phat trién bo ré
hoan chinh, c6 chiéu dai nhu ¢ nong do nitrogen
binh thuong, cdy phét trién t6t, 1a xanh dam, choi
map (Hinh 5B). Trong khi do, cay dm ching khong
chuyén gen, khong co kha ning ra ré khi ndng do
nitrogen bit dau giam xudng mot nira (0,5X) (Hinh
5A). Kém theo d6, cay coi coc khong cé kha nang
phat trién thanh hoan chinh.

Nhu vay, viéc biéu hién cua GS1 trong cay
chuyén gen c6 tac dong tich cuc trong viée sir dung
nitrogen hiéu qua trong giai doan ra ré. Cay chuyén
gen c6 thé ra r& va phat trién t6t ké ca trong diéu kién
moi trudng bi thiéu hut ngudn nitrogen. Két qua nay
tuong tw voi nhiéu nghién ctru di cho thiy hoat dong
ctia gen GS1 phu thudc vao cac giai doan phat trién
khac nhau cta cay (Finnenmann et al., 2000; Habash
etal., 2001).

Panh gia in vivo hiéu qua sir dung nitrogen cia
cay thuoc la chuyén gen

Nitrogen c6 vai trd ddc biét quan trong dbi véi
qué trinh sinh truong va phét trién ¢ thyc vat. Cac
dong thudc 14 chuyén gen va khong chuyén gen sau
khi ra cay trén gia thé duoc 2-4 tudn, co do déng déu
vé kich thuéc dugc chuyén ra ngoai méi trudng véi
didu kién thiéu chat dinh dudng, dit kho can, trong
didu kién anh sang khong thuén loi cho qué trinh

quang hop. Két qua trong hinh 6 cho thiy, kha nang
phat trién cua cay chuyén gen nhanh hon so véi cay
d6i chimg sau 5 thang trong nha ludi.

Hinh 6. Banh g|a kha nang st dung hiéu qua nitrogen cla
cay thudc la chuyen gen. (WT: Cay dbi ching khéng chuyén
gen; D-1: dong thuéc la chuyén gen GS1).

Ta thiy tdc d6 phat trién chidu cao cua cdy
chuyén gen nhanh hon 31% so véi cdy dbi chimg &
giai doan3 thang tudi va 25% & giai doan 5 thang
tudi (Bang 2).
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Bang 2. Bang so sanh chiéu cao cay ddi chirng va cay chuy&n gen GS1.

Céng thirc Chiéu cao cay 3 thang tudi (cm) Chiéu cao cay 5 thang tudi (cm)
WT 90,67 + 2,08° 119,66 + 1,52°
GS1 130,16 £ 2,31° 159,5 + 3,78"

Ghi cha: (Trong cling mét cot, ky tw theo sau khac nhau thé hién sw sai khac cé y nghta thdng ké véi a = 0,05).

Nhiéu nghién ctru trugc ddy ciing da cho thiy
khi muc do biéu hién ciia GS1 ting 1én kéo theo viéc
tang hoat tinh cia GS va ting toc do phat trién cua
cdy. Vi du, Fuentes va cong su di chi ra rang: biéu
hién cao cia GS1 duédi sy diéu khién ciia promoter
CaMVS35 trong cdy thudc 14 da lam ting hoat tinh
cia GS trong cdc mo 14, ting cudng qud trinh phat
trién trong diéu kién thiéu nitrogen nhung khong lam
anh huong dén sinh truéng trong diéu kién phan bon
day du (Fuentes et al., 2001). Cay thudc 1a biéu hién
GS1, phan lap tir cay 18, dudi sy didu kién cua
promoter CaM VS35 lai dong thoi lam ting hoat tinh
GS, ham luong protein GS va kha nang sinh truong
(Corruzi et al., 2006). Gan day, Unkefer va cs da thu
duogc cdy thube 14 chuyén gen mang gen GS1 cua ¢
ba 14, c6 ham luong 2-hydroxy-5-oxoproline trong 1a
duoc ting 1én dang ké, dan toi tang tbc do sinh
truéng cia cay chuyen gen ting gip nhiéu lan so véi
ciy khong chuyén gen (Unkefer et al., 2013).

Trong nghién ctru ctia ching t6i, biéu hién cao
clia GS1 di thuc day viée st dung hidu qua nitrogen,
c6 tac dung déc biét trong thoi gian dAu cua qua trinh
sinh truong, thic déy su phat trién ctia than 1a va qua
trinh quang hop tich liiy chat hitu co. O cay ddi
chung khong chuyén gen (WT) c6 biéu hién hoan
toan ngugc lai. Cay khong c6 kha ning phat trién
trong cac diéu kién bét thuan, thiéu nguf”)n nitrogen.
Két qua nay c6 y nghia vo clng quan trong trong
viée sir dung cdu triic pBI21:GS1 dé bién nap vao
cac loai cay trong khac, nang cao kha nang hap thu
va st dung ngudn nitrogen nhét 1a trong didu kién
cdy trong bi thiéu hut ngudn nitrogen can thiét cho
qué trinh sinh truéng va phat trién cua cay.

KET LUAN

Két qua nghién ciru chuyén gen GSI vao cay
thudc 1a da cho théy cac dong cdy thube 14 chuyén
gen mang genGSldeu sinh trudng binh thuorng trén
mbi trudng cd ndng do nitrogen thap nhat 1a 0,1X ¢
didu kién in vitrova sinh truong nhanh hon vé chiéu
cao so véi dong ddi chig khong chuyén gen véi toe

512

a6 1a 31% dbi véi cay 3 thang tudi va 25% d01 voi
cdy 5 thang tudi trong diéu kién bit thuan vé dinh
dudng va quang hop ¢ didu kién nha luéi. Diéu do
ching to rang chu trac pBI121:GSI co thé str dung
dé bién nap vao cac cy trong khac nhim nang cao
nang suat va strc chdng chiu ctia cay trong diéu kién
thiéu hut nitrogen.

Loi cam on: Cong trinh duoc hé tro kinh phi tir dé
tdi cap Nha nuwée “Nghién ciru tao giong bach dan
uré (Eucalyptus urophylla) sinh truéng nhanh bang
cong nghé chuyén gen” thugc Chuwong trinh trong
diém phat trién va ung dung cong nghé sinh hoc
trong linh vuc néng nghiép va phdt trién néng thén
dén nam 2020.
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PRODUCTION OF TRANSGENIC TOBACCO PLANTS EXPRESSING GSI GENE FOR
THE INCREASE OFNITROGEN USE EFFICIENCY

Nguyen Thi Hong Gam"?, Tran Thi Huong Giang', Bui Phuong Thao', Nguyen Van Doai', Nguyen Thi
Thom', Bui Van Thang®, Pham Bich Ngoc', Chu Hoang Ha"™

!Institute of Biotechnology, Vietnam Academy of Science and Technology
2Institute of Forestry Biotechnology, Vietnam National University of Forestry

SUMMARY

Glutamine synthetase (GS, CE 6.3.1.2) is an enzyme that catalyzes the ATP-dependent condensation of
glutamic acid with ammonia to yield glutamine. Glutamine synthetase is a key enzyme involved in the
assimilation of inorganic nitrogen into organic forms. In plant cells, GS is present in both chloroplasts (GS2)
and cytoplasm (GS1), in which GS1 can assimilate nitrogen source. In this study, one transgenic vector pBI121
carrying GS1 gene under the control of promoter 35S (pBI121::GS1) were successfully constructed. This
vector containing G1S gene was transformed into tobacco leaves pieces via Agrobacterium tumefaciens strain
C58. Five weeks after cultivation, there were 28 tobacco lines which had roots on the medium added
kanamycin 50 mg/l. Then, the presence of G1S gene in these tobacco lines was tested from leaves in the next
experiments. PCR and Southern blot confirmed that there are five tobacco lines carrying transferred GS1 gene.
The effectiveness of nitrogen using in GS1 transgenic tobacco plants in vitro was evaluated. The tissue fresh
weight, number and height of shoots forming buds and rooting ability of GS1 transgenic tobacco plants were
greater than those of non-GM plants in the medium of low nitrogen concentration (0.1X - 0.2X). Assessment of
crop growing in a greenhouse demonstrated that GS1 transgenic tobacco plants grow faster than non-transgenic
ones. In detail, the increment of plant height after planting 03 months and 05 months in greenhouse is 43.55%
and 33.29%, respectively. These results provide a scientific basis for the development of other genetically

modified plants which enhanced nitrogen-use efficiency.
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