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TOM TAT

Nghién cieu chuyén gen Atorel vio cdy Arabidopsis thong qua vi khudn
Agrobacterium va déanh gid biéu hién ciia gen trén cdy chuyén gen thé hé Tl va T2.

Thé hé cdy chuyén gen T1: dad phdn tich sang loc bcing PCR 50 cay va xac dinh
duoc 48 cdy mang gen Atorel, mirc do biéu hién gen dwoc phdn thanh 2 nhom
gom: (i) nhém 1 gom 28 cdy, biéu hién ciia gen Atorel twong doi ré rang, ld
cdy c6 mau xanh dam, s6 la ra nhiéu hon va cdy cé thoi gian sinh truong dai
hon 14 ngay so véi doi chirng khéng chuyén gen. (ii) nhom 2 gom 20 cdy, gen
Aorel khong c6 biéu hién ré rang so véi doi ching. Thé hé cdy chuyén gen T2,
phdn tich va sang loc bang PCR 15 cdy, két qua cho thdy ca 15 cdy déu mang
gen Atorel, dong thoi thé hé T2 gen Atorel biéu hién tinh trang ré rét: cdy cé
la mau xanh dam, ham luong dlep Iuc cao hon so véi doi chwng Piéu nay cho
thdy nhém nghién cieu da thiét ké thanh cong vetor chuyen gen va chuyen gen
thanh cong vao cay Arabzdopszs két qua lam tién dé cho cong tac chuyén gen
trén dién réng & cdy trong nong nghiép.

ABSTRACT

Study on transferring Atorel gene into Arabidopsis thaliana through
Agrobacterium and evaluating gene expression in Tl and T2 transgenic plants.
Generation of transgenic plants T1: analyzed and screened 50 plants by PCR
and identified 48 plants carrying Atorel gene, gene expression levels were
divided into 2 groups as: (i) group 1 includes 28 plants, expression of Atorel
gene was relatively clear, the leaves were dark green, the number of leaves was
higher, and the plant growth period was 14 days longer than that of the non-
transgenic control. (ii) group 2 consisted of 20 plants, Aorel gene was not
expressed clearly compared to the control. Generating T2 transgenic plants,
analyzed and screened 15 plants by PCR, the results showed that all 15 plants
carry Atorel gene, and at the same time, at the T2 generation Atorel gene
expressed a clear trait: plants with dark green leaves, chlorophyll content was
higher than the control. This shows that the research team has successfully
designed a transgenic vector and successfully transferred the Atorel gene into
Arabidopsis thaliana. The result is a basis for large-scale gene transfer in
agricultural crops.

1. DAT VAN DE

B6 14 c6 vai tré quan trong dbi v6i sinh  nghién ctru gan day cho thy, qua trinh gia hoa
trudng va nang suat clia cy trong, myc tiéu  vanguoc lai 1a qué trinh kim ham lam cham su
cua cac nha chon gidng thuong chon gidng véi  gia hoa ciia b 14 1a cac yéu td di truyén duoc
b 14 ¢ tudi tho phu hop, khoe dé dam bao cdy ~ kiém soat bang nhidu gen khac nhau [2-4].

cho ning suat cao on dinh [1]. Cac két qua
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Oh va cong su da phan 1ap dugc 5 gen (dugc
dat tén la orel, ore2, ore3, ore9 va orel 1 c6 kha
nang kiém soat lam cham qua trinh gia hoa cia
bo 14 [5]. Gen kim ham qua trinh gia hoéa cua bo
14 dugc Gmg dung nhiéu trong qua trinh chon tao
giéng, cc nha chon tao giéng tim cach tich hop
cac gen néu trén vao cac cdy trong nham kéo
dai tudi tho ctia bd 14 v6i nhiéu phuong phap
khéc nhau nhu chuyén gen, chinh sira gen, lai

0... OREI thudc nhéom yéu t phién mai
NAC lién quan dén qua trinh gia hoa cuia cac
té bao 14, dong thoi ting cuong kha ning
chéng chiu diéu kién bat lgi nhu han, man.
Gen AtOREI niam trén nhiém sic thé s 5
(At5g39610), kich thudc 1514 bp, c6 3 exon
va 2 intron, kich thudc vung gen ma hoda
(cDNA) c¢6 chiéu dai 855 bp (TAIR,
https://seqviewer.arabidopsis.org). Gen
Atorel c6 chiéu dai 1119 bp duoc tach tir cay
Arabidopsis dot bién tai Phong thi nghiém
Sinh hoc phan tir, Truong Pai hoc Nong Lam
Thai Nguyén. Dé danh gia kha ning biéu hién
cia gen, nghién ctu di chuyén vao ciy
Arabidopsis thaliana. NOi dung ctuia nghién ctru
trinh bay két qua "Nghién ctru chuyén gen kim
ham gia hoa cta bg 14 Atorel vao cay mo hinh
Arabidopsis thaliana". Ké qua nghién ctru 1am
co s¢ khoa hoc phuc vu cho viéc chuyén gen ¢
cdy trong néng nghiép nhiam ning cao ning suit
va chat luong nong san.

2. PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ciru

Vit liéu nghién ctru gdm: cdy A. thaliana,
vector chuyén gen pER8 mang gen kim him
qua trinh gia héa 1a Atorel duoc thiét ké boi
Phong thi nghiém Sinh hoc phan tir, Truong
Pai hoc Nong Lam Thai Nguyén, ching vi
khuédn GV3101 do Truong Dai hoc DongA,
Han Quéc cung cép. Nghién ctru duoc thuc
hién tai Phong thi nghiém Sinh hoc phan tu,
Khoa CNSH-CNTP, Truong Dai hoc Nong
Lam Thai Nguyén.

2.2, Phlro’ng phap nghlen ciru
2.2.1. Chuan bi cdy dé bién nap gen

Hat gidng cay A. thalzana loai Columbia
(Col) du:cc gieo ndy mam trén gia thé dat. Cay
con nay mam sau 5 ngay duoc chuyén ra trong
trén chau c6 kich thude 5 x 7 cm nudi ¢ diéu
kién nhiét 6 22°C cho dén khi cay ra hoa.

2.2.2. Chudn bi vi khudén bién nap

Trude khi bién nap 1 ngdy, chung vi khuan
GV3101 mang vector chuyén gen kim ham gia
hoa 14 Atorel dugc nudi trén moi truong YEP
long (5 g/L yeast extract, 5 g/l NaCl, va 10
g/l peptone) c6 khang sinh chon Igc
Rifampicin (250 mg/l) va Kanamycm (50
mg/l). Chung vi khudn duoc nudi lic véi tde
d6 200 vong/phit ¢ 28°C. Mat d6 vi khuan
duoc kiém tra bang may nanodrop ¢ budc song
OD600. Khi gia tri mat do quang OD600 dat
0,8-1,0 tién hanh ly tim dich khudn dé thu té
bao. Té bao vi khuan dugc hoa lodng bang méi
truong 1/2MS long dé bién nap.

2.2.3. Bién nap gen vao cdy Arabidopsis

Chuyén gen Atorel vao ciy Arabidopsis
thong qua vi khudn  Agrobacterium
tumefaciens theo phuong phdp cua Clough
(1998) [6] Cay Arabzdopszs (Col) 15 ngay tudi
dugc cit bo chdi chinh dé kich thich cac chdi
ben phat trién. Chon cay khoe, nhiéu nu hoa dé
tién hanh lay nhiém véi vi  khudn
A.tumefaciens. Nhing chum hoa vao dung dich
vi khuan d chuén bj sdn. Mau lay nhiém dugc
nudi & ché do chiéu sang 16 h/ngay, nhiét do
22°C cho t61 khi thu hoach qua. Qué trinh
chuyén gen duogc thyc hién 2 1an, mdi 1an 6 cay.
2.2.4. Chon loc ciy chuyén gen Ti mang gen
Atorel

Hat sau khi thu hoach dwoc khir tring bang
con 70% trong thoi gian 10 phut, sau d6 duoc
nudi cdy trén méi trudng chon loc c6 khang
sinh, gom: méi truong 1/2MS + 50 mg/l
Kanamycin, nuéi cdy ¢ nhiét do phong 22°C,
thoi gian chiéu sang 16 h/ngay. Sau 10 ngay
tién hanh danh gi4 ty 1¢ cay chuyén gen (mang
gen Atorel).

Ty 1¢ cay chuyen gen (%) = S6 cay khang
kanamycin/Tong sb hat gieo trén moi truong x
100%

2.2.5. Pdnh gid cdy chuyén gen 6 thé hé TI
va T2

Cay chuyén gen ¢ thé thé Tlva T2 duoc
danh gia thong qua hinh thai b 14 va phan tich
PCR dé danh gia sy hién dién ctia gen Atorel
trén ciy chuyén gen sir dung cip moi

Atorel-F (5°-
GCGGCCGCATGGATTACGAGGCATCAA
G-37) va Atorel-R (5°-
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ACTAGTTCAGAAATTCCAAACGCAATC
C-3’) do hang SolGenet cung cip. DNA tong
s6 duoc tach tir mau 14 theo phuong phéap cua
Kasajima va cong su [7].

Phan ttng PCR duoc thuc hién trong thé tich
20 pl gdm: 15 ul PCR mastermix, 1ul mdi mdi
(10 pmol) , 1ul DNA khuén (20 ng) va 2ul
dH,0, tién hanh & 35 chu ky gdm 94°C/30 s;

55°C/45 s; 72°C/40 s trén may PCR
mastercycler nexus (Eppendorf). San pham
PCR duogc dién di trén gel agarose 1%, st dung
thang DNA maker 1 kb hang Thermofisher.
3.KET QUA VA THAO LUAN

3.1. Két qua chuyén gen Aforel vao ciy
Arabidopsis

Bang 1. Két qua chuyén gen Atorel vao ciy Arabidopsis thong qua vi khuin A. tumefaciens

Thi nghi€ém S6 ciy bién nap S cily thu hat
TNI 6 6
TN2 6 6

Téng cong 12 12

Két qua chuyén gen sau 2 lan bién nap da
thu duoc tong s6 12 cay (Bang 1) mang cac
chim hoa dugc bién nap gen, sau d6 cay dugc
nudi trong trong diéu kién phong thi nghiém dé
thu hat lam vat li€u cho chon loc va danh gia
tiép theo.

3.2. Chon lgc ciy chuyén gen T1 mang gen
Atorel

bé chon loc cay chuyén gen, hat T1 thu tur
cady TO duoc gieo ndy mam trén méi trudng
1/2MS  bd sung khang sinh chon loc
Kanamycin ndng do 50 mg/l, nudi ¢ 22°C, 16 h
chiéu sang. Sau 10 ngay tién hanh danh gia
hiéu qua chuyén gen thong qua ty 1é cay khang
va khong khang Kanamycin. Két qua thu duoc
0 Bang 2.

Bang 2. Két qué chon loc cy Arabidopsis chuyén gen Atorel

. o So hat S6 cay khan So ca Ty 1€ cay khan
Thi nghi¢m chon iqc Kanz);mycing chéty sz.malb;lycin i

TNI1 500 116 384 23,2

TN2 500 151 349 30,2
Téng cong 1000 267 733 26,75

Cay chuyén gen néu mang gen khang
Kanamycin c6 kha niang sdng sot trén moi
truong co loai khang sinh nay véi nong do
thuong dung khoang tor 50 — 70 mg
Kanamycin/l. Gen Atorel cung véi gen khang
Kanamycin cing nim trong ving gidi han trai
(LB) va gi6i han phai (RB). Vi viy cay song
sot va sinh trudng binh thuong trén moi truong
khang sinh c6 kha nang s& la cac cady mang gen
chuyén Arorel.

Két qua & Bang 2 cho thay trong tong sb 1000
hat T1 dugc chon lgc trén moi trudng bd sung 50
mg/l Kanamycin, thu dugc 267 ciy song sot va
733 ciy chét. Két qua nay cho thdy hiéu qua
chon loc cidy chuyén gen tuwong dbi cao
(26,75%). Céac khang kanamycin tiép tuc duoc
trong va kiém tra su c6 mit ctia gen dich Atorel.

3.3. Panh gia cAy chuyén gen Arorel bing
PCR & thé hé T1

Trong tong s 267 cdy khang kanamycin,
nhém nghién ctru Ira chon 50 cay dé tién hanh
sang loc bang PCR. Ciy thi nghiém dugc trong
riéng 1& trong diéu kién phong thi nghiém
(nhiét d6 22°C, 16 h chiéu sang/ngay, ky hiéu
DI1-D50). Khi cay budc sang giai doan ra hoa,
tién hanh 14y mau 14 kiém tra su c6 mit cia gen
Atorel béng PCR véi cac cap mdi dic hiéu.

Két qua phan tich PCR cho thiy trong tong
s6 50 cay kiém tra c6 48 cdy dwong tinh véi
gen Atorel, trén ban gel dién di xuét hién bang
DNA voi kich thuoc tuong img khoang 1,1 kb,
¢6 02 mau khong cho san pham c6 kich thude
tuong Gmg voi gen Atorel (miu sb 27 va 37,
Hinh 1).
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M 1 2

1,0kb

34 56 7 8 910 11 12 13 14 15 16 ()

1,1kb

M 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33

Hinh 1. Két qua dién di sin phiam PCR kiém tra sy c¢6 mit ciia gen
Atorel & ciy chuyén gen thé hé¢ T1
M: DNA marker, tie 1-50: thir tw cdy chuyén gen, (-) cdy khong chuyén gen (doi chimg)

Két qua phan tich PCR cho thiy cac mau
dwong tinh 1a cdy chuyén gen mang gen
chuyén Atorel. Nguoc lai, cac miu 4m tinh 1a
cay khong mang gen Aforel (Hinh 1), tr phan

tich PCR nhém nghién ctru thu dugc 48 cay
mang gen dich Atorel.

3.4. Panh gia biéu hién gen théng qua hinh
thai clia cAy chuyén gen thé hé T1

Bang 3. Pic diém hinh thai va sinh truéng & cAy chuyén gen Arorel thé h¢ T1

Pic diém bd la

Thoi gian sinh truéng

Phan nhom S6 14 (13) Dai (cm) Rong (cm) (ngay)
Nhém 1 23,1 1,6 0,7 46,0
Nhém 2 16,4 22 11 32,5

Poi chirng 17,0 2,3 1,2 32,0

Ghi chii: Nhém cdy dwoc phan theo dic diém sinh trucng va hinh thdi gom: Nhém 1: ld mau xanh ddm;

Nhom 2: la mau xanh nhat.

Tir két qua PCR, 48 ciy mang gen Atorel
dugc danh gia dic diém hinh thai, sinh trudng
lién quan dén biéu hién cua gen Arorel, két
qua duogc thé hién ¢ Bang 3 va Hinh 2. Trong
tong s6 48 cay chuyén gen T1 duoc chia lam 2
nhém khac nhau. Nhom 1 ¢6 28 cady cho hinh
thai khac biét so voi ddi chimg khong chuyén
gen (cdy dbi chimg - wt). Cac ciy nay co sb
lwong 14 nhiéu hon, trung binh dat 23,1 l4/cy,
so voi dbi chimg chi c¢6 17 1a/cay. Pong thoi
nhom 1 ciing c6 kich thude 14 nho hon so véi
dbi chimg (Bang 3), tuy nhém 1 c6 bo 1a day

hon, mau xanh dam hon so véi ddi chung chi ¢
mau xanh nhat. Nhém 2 gdm 20 cay con lai co
14 mau xanh nhat tvong duong mau xanh cua
cay dbi chimg, s6 14 dat 16,4 1a/cdy, chiéu dai
va rong la lan luot dat 14 2,2 cm va 1,1 cm, céc
chi sb sinh trudng twong duong va khong cé su
khéc biét so vai doi chting. Pac biét, thoi gian
sinh truong, cdy nhom 1 c6 thoi gian sinh
truong dai hon so véi ddi chimg 14 ngay, trong
khi nhom 2 c6 thoi gian sinh trudng tuong
duong so voi dbi chimg (32,5 ngay). Tir két
qua trén cho thiy, trong sb ciy duoc xac dinh
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mang gen dich (Aforel), biéu hién cua gen chi
thé hién rd rang & nhom 1, c6 thdi gian sinh
trudng dai hon, 14 mau xanh dam hon, so véi
dbi chtng. Pong thoi gen Atorel gan nhu khong

s
—.

e 1] L ] _,v'_‘.__;., . ““ i
Hinh 2. Hinh thai 14 cia ciy Arabidopsis chuyén gen Atorel thé hé T1

¢6 biéu hién hodc biéu hién khong 16 rang & cy
chuyén gen nhém 2. Tur két qua nay nhém
nghién ctru tiép tuc str dung cdy nhom 1 lam vat
liéu chon loc danh gia & cac thé hé tiép theo.

A
; Y"{ L ! S . 7.

o

A. Cdy chuyén gen Atorel, ld xanh ddm, lé day hon so véi doi chimg;
B. Cdy déi chirng khéng chuyén gen, ld mdu xanh nhat, thoi gian sinh trieéng ngdn hon cdy chuyén gen

3.5. Panh gia cAy chuyén gen Arorel bing
PCR 6 thé hé T2

Dura trén két qua phan tich PCR va hinh thai
& thé hé T1, nhém nghién ciru tién hanh danh
gia 5 dong mang gen Atorel (thuoc nhém 1,

Bang 4) ¢ thé hé T2. Két qua phan tich PCR
cho thay tat ca 15 dong T2 chuyén gen nay déu
cho két qua duong tinh v&i gen Atorel (Hinh
3). Piéu nay chung to cac gen chuyén Atorel
da duoc di truyén sang thé hé sau (T2).

M() 41 2 34 56 7 8910111213 1415

1,0kb

Hinh 3. Két qua dién di san phdm PCR kiém tra sw c6 miit
ciia gen Atorel & ciy chuyén gen thé hé T2
M-DNA marker, (-) doi chitng ém (cdy khéng chuyén gen) va (+) déi chiing dwong (DNA plasmid),
tir 1-15 1a thit tw cdc madu kiém tra

3.6. Panh gia biéu hi¢n gen théng qua hinh
thai 14 ¢ cAy chuyén gen thé hé T2

Két qua danh gia hinh thai cac cdy chuyén
gen T2 cho thiy cdy c6 14 mau xanh ddm hon
s0 v6i cdy ddi chung khong chuyén gen (wt).

S6 lwong 14 dao dong tir 21 dén 24 la/cay, gia
tri trung binh dat 22,3 l4/cay cao hon ddi
chtng khong chuyén gen chi dat 16 1a/cay, tuy
nhién kich thuéc 14 nho hon so voi cay dbi
chung (Bang 4).
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Bing 4. Hinh thai 14 ciia cAy chuyén gen Aforel thé h¢ T2

STT Ky hiéu Sé lwgng 13 Mau séc 14 Kich thugc 14 (cm)
T1 T2 Dai Rong
1 D3-1 2 Xanh dam 12 0.9
2 DI-5 D3-2 21 Xanh dam 17 0.7
3 D3-3 23 Xanh dam 15 0.8
4 D34 22 Xanh dam 1.8 0.7
5 DI-10 D3-5 2 Xanh dam 13 0.8
6 D3-6 21 Xanh dam 1.6 0.8
7 D3-7 24 Xanh dam 1.8 0.9
8§  DI-12 D3-8 23 Xanh dam 1.8 1.0
9 D3-9 24 Xanh dam 1.4 0.8
10 D3-10 22 Xanh dam 1.7 0.8
11 DI-16 D3-11 23 Xanh dam 1.7 1.1
12 D3-12 21 Xanh dam 14 0.7
13 D3-13 2 Xanh dam 1.7 0.9
14 DI-30 D3-14 2 Xanh dam 12 0.4
15 D3-15 23 Xanh dam 14 0.7
16 Wt 16 Xanh nhat 2,01 0,8
TB 223 1,6 0.8

Kiém tra ham luong chlorophyll trong 14
ctia cac cdy chuyén gen T2, két qua phan tich
cho thidy ham luong chlorophyll trong 14 cay
chuyén gen T2 cao hon nhiéu so véi cay dbi
ching khong chuyén gen (Hinh 4). Két qua
nay khang dinh ciy chuyén gen Arorel di gia
tang ham lugng chlorophyll trong 14 dan dén
hinh thai 14 ¢6 mau xanh dam.

Két qua theo ddi do bén cua 14 (kha ning
duy tri mau xanh) thong qua viéc duy tri ham

lugng chlorophyll - yéu té quan trong anh
huong dén strc séng, tudi tho, dd bén cua la
trén cdy cho thiy cdy chuyén gen Atorel co
kha nang duy tri 14 xanh trén cay ngay ca ¢ giai
doan chuén bi qua chin (45-50 sau ngdy trong),
trong khi d6 cay khong chuyén gen b 14 chi
ton tai duoc trong khoang 30-35 ngay, vi thé
cay chuyén gen c6 thoi gian sinh truong kéo dai
hon so voi d6i chimg tir khoang 14 - 20 ngay.

CHLOROPHY

COL-WT

OREOX

Hinh 4. Biéu do so sanh ham lwong diép luc (chlorophyll) giira ciy chuyén gen Atorel (OREOX)
va ciy d6i chirng khong chuyén gen (Col-wt) ¢ giai doan thu hoach
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O mirc d6 phan tr cac nha khoa hoc di
ching minh ring gia héa 1a 13 mot qua trinh
phuc tap, khong don thuan 1a sy phan hay cdu
tric té bao, su diéu chuyén cac thanh phé‘m
dinh dudng sang cac by phan khic ma né phu
thudc vao thanh phan té bao va cac gen biéu
hién [5, 8]. Pac bi¢t, khi budc vao giai doan
gia hoa luong RNA tong s6 giam manh do
nhiéu gen khong con hoat dong & giai doan nay
[9]. Nghién ctru hé gen phién mi cho thiy c6
rat nhiéu gen tham gia vao qua trinh gia hoa 14.
Trong d6 hai yéu t6 phién ma chinh 1a NAC va
WRKY duoc chimg minh c6 vai trd chinh diéu
khién qua trinh nay [4, 10]. Cho t6i nay co
khoang 30 gen NAC c6 chic ning kéo dai tudi
tho duoc nghién ciu [11-14]. ORESARAI
(OREI) 1a mot yéu t6 phién ma thuéc nhom
NAC c6 tham gia vao qua trinh gia hoa bd 1a
dugc ching minh bdi Balazadeh va cong su
(2010) [15]. OREI kiém soat su biéu hién cia
170 gen khac trong do6 c6 78 gen (SAGs) tham
gia gia hoa d3 biét, trong d6 c6 gen phan huy
cac acid nucleic BFN1. Rauf va cong su (2013)
nghién ciru twong tic protein ORE] di khang
dinh vai trd ctia ORE! trong con duong kiém
soat gia hoa. Cac tac gia chi ra rang gen ORE]
tuong tac voi yéu td phién ma G2 (GLKI va
GLK2) duy tri va phat trién t& bao luc lap 14
[3]. O giai doan dau khi 14 méi hinh thanh gen
GLKs biéu hién rit manh, tuy nhién khi 13 gia
su biéu hién cua gen OREI ting va kim ham
cac hoat dong phién mi ctia gen GLKs. Sy xuét
hién ciia gen OREI d3 kiém soat qua trinh gia
hoa thong qua kich hoat cac gen SAGs va thay
ddi cac hoat dong phién ma thong qua tuong
tac gita protein. Két qua theo ddi cac cdy
chuyén gen Atorel cho thdy 14 c6 ham lugng
di¢p luc tang va thoi gian sinh truong kéo dai
hon so v6i d6i chimg. Diéu nay co thé 1a do tac
dong cua gen chuyén, tuy nhién can tién hanh
cac phan tich sau hon & mtc d¢ phién ma cua
gen & cac thé hé tiép theo.

4. KET LUAN

Nghién ctru dd chuyén thanh céng gen
Atorel vao cay Arabidopsis va chon loc dugc
267 cay chuyén gen Ti mang gen. Panh gia 50

ciy chuyén gen thong qua dic diém hinh thai
va PCR cho thay 48 cdy mang gen Aforel co
biéu hién hinh thai 14 khac nhau va duoc phan
thanh 2 nhém gdém: (i) nhom 1 gdm 28 cdy,
biéu hién cua gen Aforel twong dbi rd rang, 1a
cdy c¢6 mau xanh dam, s6 14 ra nhiéu hon va
thoi gian sinh truong dai hon 14 ngay so véi
dbi chung khong chuyén gen; (ii) nhom 2 gom
20 céy, gen Atorel khong c6 biéu hién rd rang
so voi d6i chimg. Thé hé T2 gen Arorel biéu
hién tinh trang ro rét: cay co6 14 mau xanh dam,
ham lugng diép luc cao hon so voi dbi chung.
Két qua nay 1am tién dé cho cong tic chuyén
gen & ciy trong nong nghiép.
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