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- Plants respond and adapt to environmental stresses through not only

physiological and biochemical processes but also molecular and cellular

processes.

- The expression of numerous plant genes is regulated by abiotic
environmental stresses such as drought, high salinity and cold




The gene encoding functional protein is called functional gene.
- The gene encoding regulatory protein is called regulation gene
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Structure and organization of an eukaryotic gene (Source: Buchanan et al 2000)
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e Schemes of transcriptional regulatory networks
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- Transcription factors (TFs) are master-control proteins in all living cells. They often
exhibitsequence-specific DNAbinding and capable of activating or repressing
transcription of multiple target genes. In this ways, they control or influence many

biological processes, including cell cycle progression, metabolism, growth and development

and responses to the environment. The gene encoding Transcription factor is called TF gene or
regulationgene.

- Precise analysis of cis-acting elements and their transcription factors can give us accurate

\ understanding of regulatory systems in stress-responsive gene expression
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Signal transduction pathways from the perception of drought and
cold stress signal to gene expression
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Transcription MYB2Z, MY C2 ABRE/ NAC DREB/CBF

factors > (MYB, MYC) ABF(bZIP) HDZIP (AP2/ERF)

Cis-acting MYBRS, MYCRS ABRE/ MYCR, RPS1 DRE/CRT
Elements—> (YAACR, CANNTG) (ACGTGGC) (CATGTG, 14bp) (G/ACCGAC)
Gene expression—» RD2Z2 RD29B ERD1/CipD RDZ9SA/CORTE

Gene function > Stress response and stress tolerance
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Signal transduction pathways from the perception of drought and
cold stress signal to gene expression
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Signal transduction pathways from the perception of drought and
cold stress signal to gene expression
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Signal transduction pathways from the perception of drought and
cold stress signal to gene expression
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TINH HINH NGHIEN CUU VA PHAT TRIEN

CAY PAU TUONG BIEN POI GEN




TONG QUAN CHUNG

Tinh hinh trién khai va ap dung cay dau twong bién déi gen

< Nam 2015, dién tich cay trong bién déi gen trén thé gi&i dat 179,7 triéu ha. Trong dé, dau
twong bién déi gen dwoc ap dung rong rai nhat, chiém 83% téng dién tich trong dau
twong trén TG (Clive Jamé, 2015).

Dién tich (ha) w;:"g‘-*;’;g:%gf;en Tinh trang bién ddigen

Argentina 19.418.825 85% Khang thubc diét cd

Brazin 27.864.915 66% I A
Khang sau

Hoa Ky 30.703.000 95% Khang thubc diét cd

Viét Nam 117.791 0%

« Hién nay, trong 36 sw kién chuyén gen vao dau twong dwoc cong bd (chu yéu la tinh
trang khang sau va khang thudc diét cd) chi cé 1 swkién chuyén gen chiu han duy nhét:
IND-@@41@-5 mang gen Hahb-4 (c6 nguén gbéc tir cdy hoa hwéng dwong - Helianthus
annuus) da dwoc phé duyét ap dung tai Argentina nam 2015 (ISAAA, 2017).




4 TONG QUAN CHUNG

Swkién chuyén gen chiu han vao dau twong: 1/36 swkién

Name: 260-05 (G94-1, G94-19, G168) not available Name: MON87701 not available
Code: DD-026005-3 Code: MON-877@&1-2
Name: A2704-12 Liberty Link™ soybean Name: MON87701 x MON89788 Intacta™ Roundup Ready™ 2 Pro
Code: ACS-GM@@5-3 Code: MON-87791-2 x MON-89788-1
Name: A2704-21 Liberty Link™ soybean Name: MONS&7705 Vistive Gold™
Code: ACS-GM@34-2 Code: MON-87735-6
Name: AS547-127 Liberty Link™ soybean Name: MON87705 x MON87708 not available
Code: ACS-GM@@6-4 Code: MON-87705-6 x MON-877@8-9

. 3 H ink ™™
2‘;235 A“sc—g‘fé&‘r’gm_s B2ty (LI e 2 Name: MON87705 x MONS7708 x nla

’ ] MON89788
Name: CV127 Cultivance Code: MON-877@5-6 x MON-87708-9 x
Code: BPS-CV127-9 MON-89788-1
e DS s, ABETELEAD Name: MONS7705 x MON89783 not available

’ B Code: MON-877@5-6 x MON-89788-1
Name: DAS68416-4 Enlist™ Soybean
Code: DAS-68416-4 Name: MON87708 Genuity® Roundup Ready™ 2 Xtend™
Name: DAS68416-4 x MON89783 not available Gz Lo HTi )
Code: DAS-68416-4 x MON-89788-1 Name: MON87708 x MON89788 not available

. : MON-87738- ON- -

NET DAS81419 not available Code: MON-877@8-9 x MON-89788-1
Code: DAS-81419-2 Name: MON&7712 Not available
Name: DAS81419 x DAS44406-6 not available Code: MON-87712-4
Code: DAS-81419-2 x D AS-44406-6 Name: MON87751 not available
Name: DP305423 Treus™, Plenish™ Code: MON-87751-7
Code: DP-395423-1 Name: MON87751 x MON87701 x not available
Name: DP305423 x GTS 40-3-2 not available MON87708 x MON89788
Code: DP-305423-1 x MON-34932-6 Code: MON-87751-7 x MON-877@1-2 x
Name: DP 356043 Optimum GAT™ MON87708 x MON89788
Code: DP-356043-5 Name: MION87769 not available
Name: FG72 (FG@72-2, FG@72-3) not available Code: MON87769-7
Code: MST-FG@72-3 Name: MON87769 x MON89788 not available
Name: FG72 x A5547-127 n/a Code: MON-87769-7 x MON-89788-1
Code: MST-FG@72-3 x ACS-GM@06-4 Name: MON89783 Genuity® Roundup Ready 2 Yield™
Name: GTS 40-3-2 (40-3-2) Roundup Ready™ soybean Code: MON-89788-1
Code: MON-04032-6 Name: SYHT@H2 Herbicide-tolerant Soybean line
Name: GU262 Liberty Link™ soybean Code: SYN-@QQH2-5
Code: ACS-GM@@3-1 Name: W 62 Liberty Link™ soybean
Name: IND-@@41@-5 Verdeca HB4 Soybean Code: ACS-GM@@2-9
Code: IND-00410-5 Name: W 98 Liberty Link™ soybean

Code: ACS-GM@Z@21-8

\ (Téng hop tir nguén ISAAA , 2017)




4 TONG QUAN CHUNG

“Swkién chuyén gen chiu han vao dautwong

--> 1 sw kién chuyén gen chiu han duy nhéat: IND-@@413-5 mang gen Hahb-4 (c6 ngudn goéc tir cay hoa hwéng
dwong - Helianthus annuus) da dwoc phé duyét ap dung tai Argentina nam 2015 (ISAAA, 2017).

--> Homeodomain-leucine zipper proteins constitute a family of transcription factors found only in plants. Hahb-
4 is a member of Helianthus annuus (sunflower) subfamily I. It is regulated at the transcriptional level by water
availability and abscisic acid. In order to establish if this gene plays a functional role in drought responses

-->First stress-tolerant soybean gets go-ahead in Argentina
Nature Biotechnology 33, 682 (2015) doi:10.1038/nbt0715-682 Published online 08 July 2015.

--> The HB4 stress tolerance trait has undergone extensive field-testing in soybeans, including six seasons of
multi-location field trials in Argentina and the United States, and two years of regulatory field trials. The results of
these trials have shown that the HB4 trait provides up to 14 percent greater yield under multiple stress
conditions, including drought.

--> In April of this year, Argentinian authorities granted regulatory approval to the HB4 stress tolerance trait in
soybeans. It was the first approval for HB4 and the world's first regulatory approval of an abiotic stress tolerance
traitin soybeans.




4 TONG QUAN CHUNG

“Nghién ctru chuyén gen chiu han vao dautwong

« Ngoai sw kién chuyén gen chiu han Hahb-4 dwoc cong bd. Hién nay, cac nha khoa hoc trén thé gisi van tiép tuc
nghién ctru cac gen khac lién quan dén tinh trang chiu han, dac biétla nhém gen NAC.

«  Nam 2014, Henry T.Nguyen va CS da nghién ctru chuyén gen GmNACO003 va GmNAC004 sr dung promoter 35S
vao cay Arabidopsis. Két qua cho thdy cay chuyén gen GmNACO004 so v&i cay dbi chirng cé sy gia tang sb lwong
va chiéu dairé trong diéu kién thwérng va tang cao trong diéu kién han.

«  Theo nghién ctru mé&i nhat cia Reem M. Hussain va CS - Pai hoc Néng Nghiép Huazhong (2017), da xac dinh
dwoc 139 gen GmNAC, nghién ctiu cu thé 28 gen GmNAC chon loc két qua cho thay biéu hién gen GmNAC phu
thudc vao kiéu gen; 8 trong sé 28 gen chon loc (GmNAC004, GmNAC021, GmNAC065, GmNAC066, GmNAC073,
GmNAC082, GmNAC083 va GmNAC087) da dwoc phat hién cé mirc d6 biéu hién cao & cac gidng dau twong chiu
han. Nghién cu nay xac dinh gen GmNAC cé thé duwoc xem |a trong tdm trong cac nghién cru trong twong lai
trong viéc phat trién dau twong chiju han cao.

«  Tai Viet Nam, m6i nam phai nhap khau 2,5 triéu tAn dau twong, san lwong dau twong hang nam thu dwoc chi dap
&ng 18% nhu cau trong nwéc do ndng suét thAp ma cha yéu |13 két qua cla stress phisinh hoc trong d6 han han la
han ché 16n. Do vay, viéc nghién clru, phat trién cac gibng dau twong wu ti cé thé déi phé voi tinh trang khan hiém
nwéc duwgc xem la mot muc tiéu quan trong clla cac nha khoa hoc trong nwéc. Vién Lua BBSCL da nghién ctru
tao chon dong dau twong chiu han (vector pPTN-rd29A-dreblA), két qua phan tich PCR cta 8 dong T0
khang thudc diét cé c6 5 dong cé sw hién dién cta gen chiu han dreblA. Cho dén nay van chwa c6 nghién
ctpu nao lién quan dén nhém gen NAC trong chuyén gen vao dau twong dwoc céng bé. Vi vay, trén co s&
nhitng thanh twu vé& chuyén gen chiu han trén thé gi&i, nhém nghién ciru da tién hanh chuyén gen GmNAC002,
GmNAC004, GmNAC085 s dung promoter 35S/ RD29A vao giéng dau twong chon loc ctia Viét Nam va thu duoc
kétqua budc dau.
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KET QUA NGHIEN CUU
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hu thap, danh gia kha niang chong chiju diéu kién han & cac giong dau tu’o’ng\
dang dwoc sir dung pho bién hién nay tai Viét Nam

Nhém nghién clru da thu dwoc 22 gidng dau twong chon loc. Trong d6, gidng DT2008 cua Vién
DTNN va gidng 218 Bac Can c6 kha nang chong chiu véi diéu kién han tét nhat.

DT2008

197 €&0 Bing

Danh gia kha nang chiju han Panh gia kha nang chiu han banh gia kha nang chiju han
giai doan nay mam giai doan cay con giai doan ra hoa ket qua /




Tach chiét, phan 1ap va thiét ké véc too mang gen GmNAC (002, 004, 085) \

Tong hop thw vign cDNA
(giong dau twong DT2008)

Tachgen tir thw vién cDNA
(giong dau twong DT2008)

Nbi vé&i vector nhan dong
PCR blunt Il TOPO

Noi gen v&i vector biéu
hién pZY101.Asc

Bién nap vao chiing vi
khuan Agrobacterium
EHA101

35S::
GmNACO002

RD29A:
GmNACO004

RD29A:
GmNACO085

RD29A:
GmNACO002

35S::
GmNAC004

35S::
GmNACO085
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Panh gia kha nang tiép nhan gen ngoai lai cia mét s6 giong dau \
twong thu thap dwoc

Chuyén gen vao mét sé6 giong dau twong str dung ching vi khuan EHA101 mang vector pZY101,

chon loc bang khang sinh glufosinate, két qua cho thay:

« Chuang EHA101 mang vector pZY101 thich hop chuyén nap gen vao dau twong.

« Gibéng dau twong DT22 va BT26 c6 kha nang tai sinh va séng sét sau chon loc cao.




Bién nap gen GmNAC (002, 004, 085) vao dau twong

.

Nudi khuan
/ Agrobacterium

Nay mam hat dau

twong vatliéubT22 -

Lay nhiém v a déng nuéi cay (CCM)

Kéo dai chdi (SEM)

Ra ré (RM) v a dwa cayra dat

|

Phan tich cay chuyén gen

l l

Realtime PCR

Southern blot

Panh gia kha nang chiu han

Cay
chuyén| Kétqua PCR
. . Hiéu
Sé genTO dwong tinh .
x < suat
Vector biennap | lwong | song .
ﬂ ) bién
mau |sétsau
nap
phun Gen
e Gen bar GmNAC
pZY101::35S:: 3598 0 0 0 0
GmNACO002
pZY101::RD29A 3625 18 18 4 0.1
GmNAC002 ’
pZY101::35S:: 3029 5 5 5 0.1
GmNACO004 ’
pZY101::RD29A 2870 44 m 8 0.3
GmNAC004 ’
pZY101::35S:.:G 3466 0 0 0 0
mNAC085
p2Y101::RD29A 5187 15 15 2 0,04
:GmNAC085 '
Téng 21705 79 79 16 0,1
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Bién nap cau tric 35S::GmNACO002 vao giong dau twong DT22

Nghién ctru dwore tién hanh véi tdng s6 10 thi nghiém véi hon 3000 m au bién nap:

« Kétquacac mau tao da choidat ty & 68,85%, mau s6ng s6t sau giai doan chon loc dat ~ 1%.

« S6cay chuyén genradatsoéng sétthu dwocla 21 cay, sau khiphun bastatoan bo 21 cay nay khéng cé biéu hién khang.

5 thi Sé lweng mau . 718 miusé . 5 &
So6 thi g TR S e Tylé mausong Cay chuyén gen Cay chuyéngen Hidu qua

nghiém Ao sétsauchonloc £, X .. | songsotsaukhi |, .z o
BiETinas -m choi (%) (%) radat song s o6t S hunbasta bien nap (%)

10 3528 2429 1888 68,85 0,99 21 0 0

TO trangenic Control




a Bién nap cau tric RD29A::GmNAC002 vao giong dau twong DT22 \

Nghién ctru dwoc tién hanh véi tong s6 12 thi nghiém véi hon 3000 mau bién nap:

« Kétquacac mau tao da choidat ty 1& 80,44%, mAau sbng so6t sau giai doan chon loc dat ~ 2,6%.
+ S0 cay chuyén genra datséng soét thu dwoc la 54 cay, sau khi phun basta thu dwoc 18 cay cé biéu hién khang. Hiéu qua
bién nap v&i cau tric RD29A::GmNAC002tinh trén s cay chuyén gen dwong tinh véi phun basta dat twong rng 0,5%.

5 thi S6 lwong mau . 716 mauséd . 5 3
So thi g Ty 18 mAu tao da Tylé mausong Cay chuyén gen C'aychuyengen Hiéu qua

nghiém A: 10 s6t sauchon loc £, X .. | songsoét sau khi . o
bidn nap -m choi (%) (%) radatsong sot phun basta bien nap (%)

12 3625 2916 2451 80,44 2,57 54 18 0,50




4 Bién nap cau tric 35S::GmNACO004 vao giong dau twong DT22 \

Nghién ctru dworc tién hanh véi tong s6 11 thinghiém véi hon 3000 m au bién nap:

« Kétquacac mau tao da choi dat ty 1& 69,56%, mau s6ng so6t sau giai doan chon loc dat 3,84%.

S6 cay chuyén gen ra dat séng sét thu duoc la 57 cay, sau khi phun basta thu dwoc 2 cay c6 biéu hién khang. Hiéu qua
bien nap v&i cau truc 35S::GmNACO004 tinh trén s 6 cay chuyen gen dwong tinh v&i phun basta dat twong teng 0,07%.

5 thi S6 lwong mau . 718 mau sé . 5 &
oo | SOy iuigoas TS lcaycnuyingen| SEPUIEnOOn | apuaus
: A: /0 0 o X X P . K P
bién nap -m SO (%) radatsongsot phun basta 2 RED)

11 3029 2107 1616 69,56 3,84 57 2 0,07




4 Bién nap cau tric RD29A::GmNAC004 vao giong dau twong DT22 \

Nghién ctru dworc tién hanh véi tong s6 10 thinghiém véi hon 2000 m au bién nap:
« Kétquacac mau tao da choi dat ty 1& 64,04%, mAau sbng soét sau giai doan chon loc dat ~ 4,7%.

+ So6 cay chuyén gen ra dat séng soét thu dwoc la 63 cay, sau khi phun basta thu dwoc 44 cay cé biéu hién khang. Hiéu qua

bién nap v&i cau tric RD29A::GmNAC004 tinh trén s 6 cay chuyén gen dwong tinh véi phun basta dat twong trng 1,53%.

S6 lwong mau . 718 mau sé . 5 &
9 Tylé mautao da U/ 2 e LS Caychuyéngen Eaychiyehjgsn Hiéu qua

xx o sé6tsauchonloc T -. | sébngsétsaukhi | .x o
I ) M i e

10 2870 1838 1253 64,04 4,68 63 44 1,53




4 Bién nap cau tric 35S::GmNACO085 vao gidong dau twong DT22 \

Nghién ctru dworc tién hanh véi tdng s6 10 thinghiém véi hon 3000 mau bién nap:

« Kétquacac mau tao da choidat ty & 76,43%, mAau sbng soét sau giai doan chon loc dat ~ 2,2%.

86 cay chuyén genradatsong soétthu dweecla 30 cay, sau khiphun basta 30 cay nay khéng cé biéu hién khang.

5 thi S6 lwong mau . 716 mauséd . 5 &
So thi g Ty 18 mAu tao da Tylé mausong Cay chuyén gen C'aychuyengen Hiéu qua

nghiém 2.0 so6tsauchonloc £, X .. | songsoétsaukhi |, .z o
bidn nap -m choi (%) (%) radatsong sot phun basta bien nap (%)

10 3466 2649 2301 76,43 2,19 30 0 0

EEAY el

: - dde Moy
L2 Control - B2 T tra‘h‘&ni." L=




a Bién nap cau tric RD29A::GmNAC085 vao giong dau twong DT22 \

Nghién ctru dworc tién hanh véi tdng s6 10 thinghiém véi hon 5000 m au bién nap:

« Kétquacac mautao da choi dat ty 1& 60,03%, mau sbng sét sau giai doan chon loc dat 1,93%.
+ S0 cay chuyén genra datséng soét thu dwoc la 51 cay, sau khi phun basta thu duoc 15 cay cé biéu hién khang. Hiéu qua
bién nap vé&i ciu tric RD29A::GmNACO085 tinh trén s 6 cay chuyén gen dwong tinh véi phun basta dat twong (rng 0,29%.

5 thi S6 lwong mau . 716 mausé . 3 &
So thi rng Ty 18 mAu tao da Tylé mausong Cay chuyén gen CAaychL'lyen gen
song so6t sau khi

nghiém A: 10 sétsauchonloc X, % .
e o e

10 5187 3114 2092 60 60,03 1,93 51 15 0,29

camrnl T tranganin




a Phan tich cay dau twong nhan dwoc sau qua trinh bién nap bang \

phwong phap PCR va Southern blot

T két qua bién nap, nhdm nghién ctru da tién hanh phan tich sy cé mét ctia gen chiu han GmNACs
duoc bang phwong phap PCR va Southern blot, két qué xac dinh duoc:

16 cay chuyén gen dwong tinh v&i phan tich PCR (4 cay chuyén gen RD29A::GmNAC002, 8 cay chuyén gen RD29A::GmNAC004,
2 cay chuyén gen 35S:GmNACO004, 2 cay mangcau tric RD29A:: GmNACO085). Trong d6, c6 3 cay chuyén gen

RD29A::GmNACO004 duong tinh véi phén tich Southern blot.
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DPanh gia kha nang chiu han cta cac cay dau twong chuyéngen
giai doan cay con

GmNAC004

Cay GmNACO004 va Cay PT22 sau khi ngam phuc hoi

Cay DT22 10 ngay tudi




e Panh gia kha nang chiu han cta cac cay dau twong chuyéngen \
giai doan cay con
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Hinh 3: Sy trvong nwéc cla cay khingadm phuc hoi cay trong nwéc
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cat qua dém (*p<0.05; **p<0.01;***p<0.001)

Hinh 1: Dién bién ham lwgng nwéc trong cay 10 ngay tudi qua 5

gitr sau thu mau (*p<0,05; **p<0,01; ***p<0,001) Giai doan cay con, bwdc dau khing dinh dwoc sw anh hwéng
clGa gen chuyén (GmNAC004) dén kha ndng chiu han cla cay
dau twong ca trong diéu kién binh thworng (tuwdi nwdc day da) va

trong diéu kién gay han. Sy khac biét thé hién ré & kha nang g

]
L

nwéc cla cay trong diéu kién nglrng cung cap nuéc.

1) -
L &

« Thinghiém 10 ngay tudi sau 5 gi®' thu mau lwgng nwéc trong
cay chuyén gen gidm xubng con 64,26% trong khi cay ddi
chirng gidm xubng con 60,36%; thi nghiém 25 ngay tudi cling
cho két qua twong tw cay chuyén gen gidam xuéng con 76,12%
trong khi cay déi chirng chi con 72,37%.
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Tl gian a e 35 gl Thinghiém danh gia kha nang chju han théng qua ham lwong
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L

nwéc twong ddi cling cho thdy sy khac biét rd rét trong diéu

Hinh 2: Dién bién ham lwong nwoc trong cay 25 ngay tudi qua 5 kién gay han. Ham lwong nuwdc twong ddi trong cay chuyén
gi® sau thu mAu (*p<0.05; **p<0.01;***p<0.001) N .
\ gen dat 86% trong khi cay doi chirng chi dat 81,1%.
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Panh gia kha nang chiu han cta cac cay dau twong chuyéngen \
giai doan ra hoa

GmNAC004

Ré cay chyyén gen vacay doéi chirng trong
dieu kién twéi nwéc day du

Cay chuyén gen va cay déi chirng sau khi xtr ly han N || | GmNAC004

Ré cay chuyén gen va cay doi chirng trong
trong dieu kién xtrly han




/

Panh gia kha nang chiu han cta cac cay dau twong chuyéngen
giai doan ra hoa
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BpT22 PT22 chuyén gen pT22 DT22 chuyén gen
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*iE

pT122 PT22 chuyén gen

Hinh 1: Sw khac nhau vé chiéu cao than, trong lwong twoi va trong lwong khé than & giai doanra hoa

(*p<0.05; **p<0.01;***p<0.001)

Chiéu Dai R& (cm)

*

Tir61 DAy Han Nhan|Tw6i D3y Han Nhan
altl Tao Bl Tao

o122 BT22 chuyén gen D722 GmNAC4 D122 GmNAC4

Tur6i DAyHan Nhan|Tuéi Day[Han Nhan

Trong Lugng Tuai RE (g) Trong Lurgng Khé RE (g) Sé lwong ré

40 1 *

Twdi Day [Han Nhan| Twéi Day|Han Nhan
B Tao B Tao

GmNAC4

Hinh 2: D6 thi Sw phat triénré ctia gidng chuyén gene va giéng déi chirng trong didu kién twdi nwéc day da
va gay han & giai doan ra hoa(*p<0.05; **p<0.01;***p<0.001)

Giai doan ra hoa,
két qua danh gia
kha nang chiu han
théng qua sy phat
MENRVERUEURCRL
cla caychuyén gen
GmNAC004 va cay
déi chiing cho thay
sw khac biét co y
nghia théng ké.

Cay chuyén gen
cho két qud tich
cwe doi v&i cac chi
tiéu caa thi nghiém
trong ca diéu kién
binh thwong (twoi
nwdc day da) va
diéu kién gay han,
goép phan ting sb
lwong ré th&r cép
cling nhu sinh khdi
cuaré.
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KET LUAN

D4 thu thap va danh gid kha nang chdng chiu véi diéu kién han cta 22 dong/gibng dau twong dang trong phd bién & Viét
Nam, bao gém: DT99, DT26, DT96, DVN9, DT2010, William82, DT2012, DT2008, 27 Thai Nguyén, 214 Lai Chau, 220 Lang
Son, 197 Cao Bang, 25 Ha Giang, 216 Son La, 198 Lao Cai, 218 Bac Can, DT2001, MTD176, DT84, DT2, DT2003, 271 Yén
Bai, 272 Yén Bai. Trong d6, 2 gidbng DT2008 va 218 Bac Can cé kha nang chiu han tét nhét.

D4 thu nhan sé liéu danh gia kha nang tiép nhan gen ngoai lai cia cac gibng dau twong s dung mot trong hai ching vi khuan
EHA101/GV3101 mang mot trong cac vector pBlIpGreen/pZY 101. Két qua cho thay gibng dau twong DT22, DT26 duoc bién
nap st dung chiing vi khudn EHA101 mang vector pZY 101cho hiéu qua bién nap gen cao.

D4 tach chiét thanh cong 3 gen GmNACO002, GmNACO004, GmNACO085 tir cDNA gibng DT2008 x(& ly chiu han théng qua
khuéch dai bang phan ting RT-PCR, dwa vao vector nhan dong pCR va nhan dong trong E.coli TOP 10. San pham duoc kiém
trabang PCR khuan lac va gidi trinh tw so sanh trinh tw trén ngan hang gen véi d6 twong déng 96%-100%.

D3 thiét k& thanh cong 6 vector biéu hién mang 1 trong 2 promoter 35S hodc RD29A diéu khién biéu hién mot trong cac gen
GmNAC002, GmNAC004, GmNACO085 va tao ching Agrobacterium EHA101 chira 1 trong 6 vector c6 khd nang st dung dé
bién nap gen GmNAC vao dau tuong.

Két qua chuyén gen GmNAC (002, 004, 085) vao gibng dau twong chon loc DT22 da thu dwoc 16 cay dwong tinh (4 cay
duong tinh vé&i ciu tric RD29A::GmNACO002, 8 cay duong tinh v&i cau tric RD29A::GmNAC004, 2 cay dwong tinh véi cau
tric 35S::GmNACO004, 2 cay dwong tinh véi ciu tric RD29A:: GmNACO085), trong d6 xac dinh dwoc 3 cay dau twong chuyén
gen RD29A::GmNACO004 duong tinh v&i phan tich Southern blot.

Két qua danh gia kha nang chiu han & giai doan cay con va giai doan ra hoa ctia mét sé dong chuyén gen RD 29::GmNAC004
da cho thay sw khac biét c6y nghia vé& mat théng ké so véi dong dbi chirng.

Day la két qua kh&'i dau, nhdm nghién ctvu sé tiép tuc thwe hién cac thi nghiém phan tich sinh hoc phan t&r cling nhw danh gia kha

nang chiu han tiép theo nhdmthu dwoc dong chuyén gen déng hop.

/




PINH HUONG NGHIEN CU'U (2017-2020)

e Chon loc cac dong dau twong chuyén gen GmNAC dong hop tir.

e Danh gia kha nang chju han cla cac dong dau twong chuyén gen
GmNAC déng hop trong diéu kién nha Iudi.




4 Chon loc cac dong dau twong dwgc chuyén gen GmNAC dong hop ter \
(Trwde khi phun basta)
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a Chon loc cac dong dau twong duwoc chuyén gen GmNAC ddng hop to

(Sau khi phun basta)
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Dong chuyén gen GmNACO004T3 phanly Dong chuyén gen GmNAC004T3 c6 kha ning dong hop







