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TOM TAT

Trong nghién ctu chuyén gen GNA (Galanthus nivalis agglutinin) vao cay béng vai gibng Coker 312, tru mam
béng Vai in vitro sau khi x& ly v&i vi khudn Agrobacterium tumafaciens dong EHA 105 mang gen GNA diéu khi&n bdi
promoter RSs1 duoc chon loc trén méi trwdng phat sinh mé seo bd sung 50 mg/l kanamycin. Mé seo khang khang
sinh hinh thanh tir try mam duoc chuy&n sang mai trwdng tao md seo ¢ kha ndng sinh phoi, rdi tiép tuc chuyén
sang mdi trvdng phat sinh phéi va cudi cling la méi tredng nay chdi phéi. Cay béng vai chuyén gen dwoc hinh thanh
tir nhirng phdi nay. Nhitng dong cay chuyén gen duwgc minh chirng béng k¥ thuat PCR va Southern blot. Gen GNA
bidu hién tét trong cay chuyé&n gen khi danh gia béng k¥ thuat Western blot.

Tu khéa: Agrobacterium tumafaciens, cay béng Coker 312, chuyén gen, gen GNA.

Insect Resistance Gene (GNA) Transformation
into Cotton by Agrobacterium tumefaciens

ABSTRACT

Hypocotyl explants of cotton (Gossypium hirsutum L.) cv. Coker 312 were transformed with Agrobacterium
tumefaciens strain EHA 105 containing the GNA gene under the control of RSs1 promoter and selected on callus
initiation medium containing kanamycin. Somatic embryogenesis was promoted in the surviving calli. Plantlets were
recovered from putative transgenic embryos. Polymerase Chain Reaction (PCR) and Southern blot analysis were
used to confirm the integration of GNA transgene into the plant genome. Western blot result indicated the expression
of the GNA gene in transgenic cotton plants.

Keywords: Agrobacterium tumafaciens, Cotton Coker 312, genetic transformation, GNA gene.

1. AT VAN DE canh va rép non bam & mat duéi 14, trén choi
A L N oe o A non, hoa va qua non chich hit nhya lam 14
Hién nay, cac giong bong vai cua Viét Nam L ) . e
) 2 " A/ N P o » xodn, ngon chun lai, cdy non khong phat trién
khang ray rép yéu nén c6 nang suat théap. b ) ¥ I -
Nguyén do bo rdy xanh (Amrasca biguttula) dugc, Vm'l O?_bl fﬂ.ﬂi& n\ang s?at %1am. RepApAa
chich hit nhya cidy lam cho 14 bi xodn, mép la hai nang thoi ky cay con nho. Néu mat do rép
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cong lai, chuyén mau vang rdi kho, cay phat cao vao cudl vu khi bong ng, chat thai cua rép la

trién kém, chét lugng bong xo giam. CAy bong
non trong 3 - 4 tuan 1& dau thuong bi hai niang
hon cdy 16n, toan bo 14 c6 thé kho chay. Trén cay
16n qua bong bi rung non, gidm ning suit dang
ké. Rép bong (Aphis gossypii) trudng thanh khéng

mdi trudng cho ndm bd héng phat trién lam xo
bong bi den ban va dinh bét lai, chit lugng xo
giam, trd ngai cho viéc kéo soi. Ngoai ra, rép con
la vat trung gian truyén virus gdy bénh xanh
lun, mot bénh rat nguy hiém 6 bong.
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Chuyén gen GNA khang ray rép vao cay bong vai bang vi khuan Agrobacterium tumefaciens

Nghién
nivalisagglutinin (GNA) vao cdy bong vai tao

ciu bién nap gen Galanthus

giong bong vai khang ray rép, déng thoi han ché
st lay nhiém cta virus xanh lun vao ciy béng
vai, do tac dong ctia protein GNA tao ra trong
cAy bong vai chuyén gen. Nhiing c¢on trung cin
phé va chich hit chi c6 thé st dung amino acid
tu do trong nhua luyén & thuc vat nhu mot
ngudn cung cap chat dam. Theo Gatehouse et al.
(1995) va Sauvion et al. (1996), cd ché hoat
déng cua protein GNA trong rudt con trung la
ching ké&t hgp véi dudng mannose tao thanh
phtic hop glycoprotein. Khi néi cac phiic hdp
duong trén mang rudt dan dén ngin can su hap
thu chat dinh dudng. Bén canh d6, su kich thich
nhép bao cta lectin va cac chat doc hay cac doc
t6 vi khuan khac 1am pha vé t& bao.

Protein GNA cung v6i hai lectin khac
Narcissus pseudonarcissus (NPA) va Allium
sativum (ASA) dugc thi nghiém doc tinh va
kha nang tc ché su phat trién &u trung rép hai
khoai tay (Myzus persicae). K& qua cho thay
doc luc cia GNA manh nhat, véi ti 1& gay chét
au trung 1a 42% & néng dd 1.500 pg/ml va liéu
gdy dbéc IC;, (half maximal inhibitory
concentration) la 630 pg/ml. Trong khi d6, NPA
va ASA khong gay doc 6 nong do ti 10 - 1.500
pg/ml. K&t qua thi nghiém cho biét GNA
khong tac dong dang ké 1én rép khoai tay
truéng thanh, nhung tac dong 1én sy sinh san
va cac giai doan phat trién cta rép (Sauvion et
al., 1996).

2. VAT LIEU VA PHUONG PHAP

. Pstl Pstl EcoR|
Hpal Hind it Hing Bt

2.1. Cau truc vector tai t6 hgp

C4u trdc vector tai t6 hgp mang gen GNA
bing cach xi 1y plasmid pSK*-RSs1.GNA (Hinh
1) (Rao et al., 1998) va plasmid pCAMBIA2301
bang hai enzyme Kpnl va Sacl réi két néi bing
T4 DNA ligase. Bién nap vector tai t6 hop vao
trong vi khuan E. coli. Dung QIAGEN Plasmid
Midi kit tach chiét s§ lugng 16n va kiém tra
plasmid tai t6 hop tit nhiing dong E.coli chuyén
t6 hgp vao
Agrobacterium tumefaciens EHA 105 va dung

gen. Bién nap plasmid tai
dong vi khudn nay dé chuyén gen.

2.2. Tao cay bong vai in vitro

Loai 16p bong bén ngoai hat béng vai bang
cach lic vé6i acid H,SO, dam dic trong khoang 10
- 15 phit, riia sach acid 5 lan bang nuéc vo
trung. Hat sau xt Iy duge khit tring bang con
70% trong 2 phut. P& xac dinh ndng b clor trong
nuéc Javel va thoi gian khi trung to6t nhat, tiép
tuc khti trung hat véi nuée Javel c6 nong do clor
2% hoac 2,5% (w/v) tit 10 - 50 phut cung véi 1 - 2
giot Tween 20. Ria nuéc 5 lan truée khi tham
kho, béc 16p vo cling va cdy vao binh tam giac
chita m6i trucng 1/2 MS (Murashige and Skoog
1962) vitamin B5, 2% glucose, 0,3% gelrite, chinh
pH méi truong 6,8 trude khi hdp vo trung. Dat
trong t6i cho dén khi hat ndy mam. Hat ndy
mam dit trong diéu kién chiéu sang 3.000lux, 10
h/ngay. Tru maAm cua hat bong vai giong Coker
312 sau khi ndy mam invitro tit 7 - 10 ngay dudc
dung lam vat liéu chuyén gen. Méi nghiém thic
khi trung dung 20 hat béng vai va thi nghiém
lap lai 3 1an.

EcoR |
Sph i {Hind Il EcoR |

Spe !
-Xbal
Sac |

RSs1 promoter

pRSSGNA

(tvs-1)

GNA nos term. pSK+

Hinh 1. Plasmid pSK*-RSs1.GNA
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2.3. Chuyén gen GNA vao cay bong vai

Chuyén gen vao tru mam béng vai bing vi
khuédn Agrobacterium tumefaciens theo phuong
phap cua Bayley et al. (1992), Wilkins et al.
(2004) va Wu et al. (2008).

Mot ngay truée chuyén gen, vi khuén
Agrobacterium tumefaciens dudc nudi lic qua
dém trong 20ml méi trudng 1ong AB c6 bé sung
50 mg/l kanamycin va 50 mg/l rifamycin. Do
0Dy, dich vi khuén dat 0,6 rdi ly tAm thu sinh
khéi vi khudn & 5.000 vong/phut trong 5 phut.
Tron déu sinh khéi vi khuédn trong 20ml méi
truong MS dé dung chuyén gen.

Nhiing doan tru mam c6 chiéu dai 0,5cm
sau xu ly vé6i vi khudn Agrobacterium
tumefaciens trong 15 phiut dudc cdy trén dia moi
trudng nudi chung cé6 khoang MS vitamin B5;
0,1 mg/l 2,4D; 0,1 mg/l Kn, 0,75 g/l MgCl,, 3%
glucose, 0,3% gelrite va bd sung 100 pM/1
acetosyringone. U céc dia nay t6i & nhiét do
24°C trong 2 ngay. Mau chuyén gen sau khi rta
sach vi khudn véi nudc vo trung c6 bo sung
500mg/l cefotaxime dudgc cdy 1én moi truong
chon loc tao mé seo c6 khoang MS, vitamin B5;
0,1 mg/l 2,4D; 0,1 mg/l Kn; 0,75 g/1 MgCl,, 3%
glucose, 0,3% gelrite b sung 50 mg/l kanamycin
va 500 mg/l cefotaxime. Pat miu § diéu kién
chiéu sang 3.000lux véi thoi gian 10 h/ngay

Sau 2-3 lan chon loc trén méi trudng tao md
seo, mo seo khang khang sinh hinh thanh trén
méi truong chon loc dude chuyén sang méi
truong tao md seo c6 kha ning sinh phéi gom
khoang MS vitamin B5; 0,5 mg/l IBA; 0,15 mg/l
Kn; 3% glucose; 0,3% gelrite b6 sung 50 mg/l
kanamycin va 500 mg/l cefotaxime. Kiém tra mo
seo khang kanamycin bang nhuém GUS va
PCR. Sau hai l4n ciy khoang 6 - 8 tuan, chuyén
mod seo sang moi trudng tao phoi c6 khoang MS
vitamin B5; 0,75 g/l MgCl,; 1,9 g/l KNO,; 3%
0,3%
kanamycin. Phoi nidy mAm trén méi trudng
khoang MS khéng c¢6 NH,NO, vitamin B5; 0,1
mg/l Zeatin; 3% (w/v) glucose; 0,3% (w/v) gelrite.

glucose; gelrite bd sung 25 mgl/l

Cay bong vai cdy trén méi truosng MS; 3%
sucrose; 1% agar; 10% (v/v) nuée dua.

2.4. Ki€m tra mé va ciy chuyén gen

Nhiing dong bdéng vai khang kanamycin
duge tach chiét DNA téng s6 bing phuong phap
cua Li va dong tac gia (2001). DNA nay la
nguyén litu dé thuc hién cac kiém tra cay
chuyén gen bing PCR va Southern blot.

Phan tich DNA c4y béng vai chuyén gen
GNA bang PCR

Kiém tra su hién dién ciia gen GNA trong
cdy bong vai chuyén gen bang ky thuat PCR véi
cip moi dic hiéu tham khao, tac gid McCafferty
et al. (2008), khuéch dai doan DNA 500bp. Moi
1. 5- ATGGCTAAGGCAAGTCTCCTC - 3 va
moi 2: 5- TCATTACTTTGCCGTCACAAG - 3.
Chuong trinh nhiét: 95°C trong 7 phuat, 30 chu
ky (95°C trong 60 gidy, 54°C trong 60 gidy,
72°C trong 60 gidy), 72°C trong 7 phit, bdo quan
6 4°C. Dién di san phdm PCR trén gel agarose
1% véi thang chudn 1kb Promega. Xem két qua,
chup hinh gel bing may Gel Documentation.

Phén tich DNA cdy béng vai chuyén gen
GNA Southern blot

Phuong phéap tao mau do va phat hién bing
CDP-Star cua Amersham (RPN3680, RPN
3682) dude dung dé phan tich cac dong ciy bong
vai chuyén gen. DNA ctia mdi dong cdy chuyén
nap gen va d6i ching 4m (cAy khéng dudgc
chuyén nap gen) U véi enzyme giéi han Kpnl &
37°C trong 4 gic. D61 chiing ducng 1a plasmid
CAMBIA2301-RSs1.GNA dugc ciAt v6i hai
emzyme Kpnl va Sacl 6 37°C. Mau DNA dugc
dién di trén gel agarose 1% & 25vol qua dém
cing véi thang chudn AHindIII. Chuyén DNA
1én mang lai Hybond-N (GE healthcare), lai qua
dém véi mau do 14 trinh tu DNA 500bp da dugc
tinh sach ctia gen GNA tao ra tit phan ting PCR.
MAu do cho thang chudn AHindIII cting dudc
thuc hién cting v6i mau do cho gen GNA. Trong
giai doan lai, bé dong thoi hai mau do nay vao
budéng lai. Hién phim theo huéng dan cua
Amersham.

2.5. Kiém tra biéu hién gen GNA trong cay
chuyén gen bang Western blot

Dung phuong phap tach chiét protein cta
Khan et al. (2011). Pha dung dich tach chiét c6
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40mM EDTA, 10% glycerol, 150mM NaCl,
10mM Tris-HCI, 10mM NH,CI, 20mM PMSF
(phenylmethylsulfonyl fluoride), 10mM DTT
(dithiotheritol). Nghién 0,5g 14 béng vai trong
nito 16ng, thém vao 1ml dung dich tach chiét, a
4 4°C trong 20 phut. Ly tam & 14.000 vong/phut
trong 20 phut ¢ 4°C. Hut 14y phan dich trong
cho vao 6ng nghiém méi. Chia dich tach chiét
protein thanh mdi 100ul trong cac eppendorf va
bao quan & -20°C. Tinh lugng protein tong tan
bing phuong phap Bradford véi chéat chudn la
bovin serum albumin (BSA).

Protein dugdc phéan tach bing dién di SDS-
PAGE c6 Resolving gel 12% va Stacking gel 4%.
Mbi giéng cho vao khoang 20pg protein tong
tan, d6i chiing ducng 1la 50ng protein GNA
(L8275 Sigma) va dung thang chufin protein
RPN810. Sau d6 chuyén protein sang mang
Hybond-P (RPN2020F-GE Healthcare) bing
thiét bi semi-dry blotter (Apelex). Ngam, lic
nhe mang trong dung dich c¢6 dinh (0,1% Tween
20/PBS, 5% siia khong béo Marvel) 1h & nhiét
do phong. Rtia mang bing dung dich 0,1%
Tween 20/PBS trong 15 phut va ngam, lic nhe
mang trong dung dich khang thé tht nhat (AS-
2240-Vector Laboratory) dudc pha trong dung
dich c& dinh theo tilé 1: 500 trong 3h 6 nhiét do
phong. Rtia mang bang dung dich 0,1% Tween
20/PBS trong 15 phtt va ngdm lic nhe mang véi
dung dich khang thé don dong c6 gin HRP
(A9452-Sigma) va S-protein-HRP (RPN810)
dugc pha trong dung dich c6 dinh theo ti 1é&
1:1.000 trong 2h 6 nhiét d6 phong. Riia mang
bing dung dich 0,1% Tween 20/PBS trong 15
phit rdi ti€p tuc rta bing PBS va nudc cat
trong 5 phut dé loai b6 Tween. Thém 5ml dung
dich phat hién (ECL™-Prime Western Blotting
Detection Reagent-RPN2232) 1én trén mang, lic
déu trong 5 phut. Hién phim trén Amersham
HyperfilmTM ECL (GE Healthcare).

3. KET QUA VA THAO LUAN

3.1. Vector chuyén gen

Trong vector tai t6 hgp pCAMBIA2301-
RSs1.GNA (Hinh 2), gen GNA dugc diéu khién
bdi promoter RSs1 (Rice Sucrose synthase-1).

750

MAu chuyén gen bing vector nay dugce chon loc
bing kanamycin va gen gus sé chi biéu hién
trong cay chuyén gen. Promoter RSs1 da dugc
chting minh giip biéu hién gen GNA tai b6
mach ciy chuyén gen (Shi et al., 1994; Rao et
al., 1998) va dung trong chuyén gen ciy bap
khang ray rép, loai chich hit nhua luyén trong
b6 mach (Wang et al., 2005).

3.2. Khtt trung hat bong vai

Véi thoi gian kht tring 30 phut va nudc
Javel c6 néng d6 Clor 2,5% (w/v) ho#c 40 phit
véi Javel c6 nong @6 Clor 2% (w/v), nhan dudc
hat béng vai in vitro v6 triing va ti 16 ndy mam
100%. Véi thoi gian khi trung lau hon, van
nhéan dugde 100% hat bong vai vd trung nhung ti
1é ndy mam giam. K&t qua nay nhan dugc tit cac
nghiém thiic khao sat thoi gian va néng @6 Clor
trong nuéc Javel khi kht trung hat bong vai
trong bang 1.

Hon niia, két qua nay huéng dén dung nudc
Javel dé kht trung thay vi diang HgCl, nhu céc
tac gia truée day (Nguyén Thi Nha 2012; Guo et
al., 2007; Jin et al., 2005; Khan et al., 2010;
Sunilkumar et al., 2001; Wu et al., 2005; Zhao
et al., 2006), du thoi gian xt 1y hat nhanh hon
(khoang 15 - 20 phut). HgCl, 14 ch4t doc, c6 anh
hudéng x4u dén méi trusng. Nghién cttu cia Wu
et al. (2008) dung hydrogen peroxide (H,0,) dé
khii trung hat béng nhung thoi gian xt 1y kéo
dai tir 3 - 4 gis. Nhu vay, lua chon nudc Javel dé
khti trung hat 14 phu hgp véi yéu ciu cua thi
nghiém.

3.3. Kiém tra két qua chuyén gen GNA vao
cay bong vai

Sau khi thuc hién chuyén gen va qua qua
trinh chon loc véi kanamycin, cung véi chuyén
d6i méi trudng phu hop, nhan dude hai dong
bong vai dugc xac dinh qua k§ thuat nhuém
GUS, PCR va Southern blot. Tt khi m6 seo dugc
hinh thanh trén méi truong chon loc cho dén khi
hinh thanh phoéi, ching da duge kiém tra biéu
hién GUS (Hinh 3). Su biéu hién GUS nay chi
¢6 trén thyc vat vi cé trinh tu intron trong gen
GUS theo thiét k& cua vector chuyén gen.
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RSs1 promotor GNA
CaMV 35S promotor
Gus first exon
CaMV 35S promotor Kpn 1 Sacl
/ Catalase intron
’ Gus second exon
Kanamyein (R)
I
Plasmid 2301-RSs1GNA E T-Border (right)
T-Border (left) | |

i)
kanamycin(R) ‘ ,”

Hinh 2. So do6 cau tric vector pPCAMBIA2301-RSs1.GNA

Bang 1. K&t qua khao sat néng dé Clor va théi gian khit trung hat béng vai

Phan tram sb hat v6 tring
nay mam (%)

Thoi gian khir tring +

. A - X ~ N 0,
Nwée Javel cé nong do Clor Phan trém s6 hat v6 trung (%)

10 phut + 2% 46,67° 100°
20 phut + 2% 82,22° 100°
30 phut + 2% 91,11° 100°
40 phit + 2% 100,0° 100°
50 phut + 2% 100,0° 84,45°
10 phat + 2,5% 51,11° 100°
20 phut + 2,5% 88,89 100°
30 phut + 2,5% 100,0° 100°
40 phut + 2,5% 100,0° 93,33°
50 phut + 2,5% 100,0° 82,22"

Ghi chii: p < 0,01; trong pham vi cét ky tu a - d: trong mdi nghiém thiic c6 it nhat mét ky tu gidng nhau thi su khac nhau
khéng c6 y nghia bdi su phan hang ctia Duncan’s multiple range test
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Hinh 3. M6 seo va cay boéng vai chuyén gen

Ghi chi: a. M6 seo hinh thanh trén méi truong chon loc; b. Mo seo biéu hién GUS; c. Phéi chuyén gen ndy mam; d. Cay bong

vai chuyén gen sau 45 ngay

Phan tich cac khang
kanamycin bang PCR va Southern dé khing

dong boéng vai

dinh gen GNA da dudc chuyén vao trong ciy.
Két qua PCR cho thay c6 su hién dién ctia bang
DNA 500bp & d6i chiing duong (plasmid) va cac
dong bong vai chuyén gen (Hinh 4). Két qua nay
phu hop véi két qua ctia McCafferty et al.
(2008). Nhu vay, gen GNA da dudc cai vao trong
bd gen ctia cay bong vai khang kanamycin.

M PC NC Al A2
bp
10000 =

3000
2500

2000
1500

1000
750

500 ww we <— 500bp
250

Hinh 4. K&t qua phan tich gen GNA trong
cay Bong chuyén gen bang PCR
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Ghi chu:

M. Thang chuan 1kb (Promega); P

C. Plasmid CAMBIA2301-RSs1.GNA;
NC. Cy béng vai khong chuyén gen;

A1, A2. Céc dong cdy bong vai chuyén gen

Phan tich Southern blot cling xac dinh
duge hai dong cAy bong vai chuyén gen GNA.
Nham muc dich xac dinh ting dong cay
chuyén gen, st dung mot enzyme Kpnl dé cit
DNA téng s6 cac dong ciy chuyén gen. Két
qua Southern blot cho thay gen GNA vao
trong bd gen cdy 6 nhiing vi tri khac nhau véi
nhiing dong ciy khac nhau dude thé hién qua
vi tri cac bang DNA trén hinh 5. Déi chiing
duong 1a doan DNA 4,7kb dudc cit ti plasmid
CAMBIA2301-RSs1.GNA bdi hai hai enzyme
Kpnl va Sacl. Nhu vay, day la hai dong cay
bong vai chuyén gen GNA khac nhau. Véi viéc
chuyén gen bing vi khudn Agrobacterium
tumefaciens, nhiing dong cdy chuyén gen chi
c6 moét ban sao (copy) cua gen GNA. Trong
hinh két qua Southern blot, thang chuén
AHindIII hién 1én rat rd trén phim. Diéu nay
minh chiing cho viéc ddnh d&u thang chuin
va dung chinh né 1am mau do khi st dung bo
kit Southern cia Amersham.
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Hinh 5. K&t qua phan tich DNA caAy béng
chuyén gen bing Southern blot

Ghi chii: M. Thang chudn A HindIII; PC. Doan DNA 4, 7kb
dugc cit tir plasmid CAMBIA2301-RSs1.GNA béi hai hai
enzyme Kpnl va Sacl; NC. C4y bong vai khéng chuyén gen;
A1, A2. Hai dong cay bong vai chuyén gen.

3.4. Kiém tra két qua biéu hién gen GNA
chuyén vao cay béng vai

Protein ciy bong vai chuyén gen qua phan
tich Western blot dd cho th&y c6 su biéu hién
gen GNA. Két qua 6 hinh 6 cho thAiy c6 sy hién
dién cta protein GNA trong cdy chuyén gen khi
dudc phat hién bing khang thé dic hiéu. Diéu
nay cho biét gen GNA da gén 6n dinh vao trong
bd gen cay bong vai va hoat dong phién ma dich
ma tét. Biang protein GNA chuén c6 kich thude
la 13kDa. Protein GNA trong cdy bong vai
chuyén gen dugc xac dinh x&p xi 12kDa (Rao et
al., 1998; Storge et al., 1999). Nhung trong céng
b6 ctia McCafferty et al. (2008), protein GNA
trong cdy chuyén gen c6 kich thude 13kDa khi
chuyén gen GNA téng hdp vao cay du du.

4. KET LUAN

Khti tring hat bong vai bing nude tay cb
néng d6 Clor 2,5% trong 30 phit, sau khi da loai
16p bong bén ngoai bing axit H,S0,, dé c¢6 cay
béng vai in vitro. Nhan dudc hai dong ciy bong
vai giong Coker 312 manggen GNA bang phuong
phap chuyén gen dung vi khudn Agrobacterium

Hinh 6. Két qua phan tich protein

cay bong chuyén gen bing Western blot

Ghi chi: M. Thang chudn RPN810; PC: Protein GNA chuan
(L8275 Sigma); NC. Cy bong véi khong chuyén gen; A1, A2.
Céc dong cdy béng vai chuyén gen.

tumefaciens. Hai dong cAy chuyén gen nay mang
mét copy gen GNA dugc minh chiing bing ky
thuat PCR va Southern blot khi phén tich ciy
chuyén gen in vitro sinh trudng t6t trén méi
truong c¢6 b6 sung kanamycin 50 mg/l. Hon niia,
nhiing dong cay chuyén gen nay cho thay su hoat
dong t6t cia gen chuyén véi su biéu hién ctia gen
GNA trong cay khi dugdc phan tich bang ky thuat
Western blot.

LOI CAM ON

Chan thanh cam on Phong thi nghiém
trong diém Coéng nghé Té& bao thuc vat phia
Nam d& tai trg kinh phi va thiét bi dé thuc hién
dé tai nay.
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