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Soybean is a drought and salinity-sensitive crop, so to increase soybean yield, it is
necessary to research and develop drought and salinity-tolerant cultivars. One
solution of interest is to overexpress key genes involved in synthesising drought/salt
tolerance proteins. AP2 is a large protein family of plant-specific transcription factors,
and some AP2 genes are inducible to abiotic stress and increase expression under
dehydration and high salinity conditions. Therefore, the gene encoding a protein
belonging to the AP2 transcription factor family was chosen as the target to determine
gene function and propose potential candidate genes in the strategy to improve
drought and salinity tolerance of soybeans. This paper reports the results of designing
an expression vector carrying the GmAP2 gene structure and expressing them in
tobacco plants. The result is an expression vector (0FGC_GmRAP2-4_syn) carrying
the soybean GmRAP2-4 gene that was successfully designed. The designed
GmRAP2-4_syn gene has a length of 1015 nucleotides encoding 311 amino acids,
including the amino acid coding region, the cmyc antigen coding sequence and
KDEL. In addition, at both ends of the gene, there is a segment containing the cutting
sites of the restriction enzymes Ascl and BamHIl. The pFGC_GmRAP2-4_syn
construct was successfully transformed into tobacco plants and 35 GmRAP2-4_syn
transgenic tobacco lines were obtained. Random testing of 3 transgenic tobacco lines
gave positive PCR results with specific primer pairs.
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Dau tuong 1a loai cdy trdng nhay cam véi han va man, do vay dé tang cuong ning
suit dau twong can nghién ciru phat trién cac giéng c6 kha ning chiu han va man.
Mot giai phap duoc quan tam Ia biéu hién manh cac gene chia khoa lién quan dén
téng hop protein khang han/man. AP2 1a mét ho protein l6n gdm cac nhan té
phién ma dic trung & thuc vat, mot sb gene AP2 cam ung vai stress phi sinh hoc
va ting cuong biéu hién trong diéu kién mét nudc va dd man cao. Chinh vi vy,
gene ma hoéa protein thudc ho nhan tb phién ma AP2 dugc lya chon lam gene muc
tidu x4c dinh chirc nang va dé xuat gene ting cir vién tiém nang trong chién luoc
cai thién kha nang khang han va man cua ciy dau tuong. Bai bao nay cong bd két
qua thiét ké vector biéu hién mang ciu trac gen GmAP2 va biéu hién chung trong
cay thudc la. Két qua thu duoc vector biéu hién (pPFGC_GmRAP2-4_syn) mang
gene GMRAP2-4 cua dau twong di dugc thiét ké thanh cong. Gene GmRAP2-
4_syn thiét ké c6 kich thuéc 1015 nucleotide ma hod 311 amino acid gdbm ving ma
hoa amino acid, trinh ty mé hoa khang nguyén cmyc va KDEL. Ngoai ra & hai dau
cua gene c¢6 doan chura vi tri cit cia enzyme gidi han Ascl va BamHI. Ciu tric
pFGC_GmRAP2-4_syn di duoc bién nap thanh cong vao cay thudc 14 va thu duoc
35 dong cay thudc 14 chuyén gene GmRAP2-4_syn. Kiém tra ngiu nhién 3 dong
cy thuéc 14 chuyén gene déu cho két qua PCR dwong tinh v&i cap mdi dac hiéu.
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1. Gigi thiéu

Hién nay, vai sy bién ddi khi hau toan cau ngay mot gia tang, cac vung dat canh tac tro nén kho
han, man va nghéo nan dinh dudng. Dé dam bao an toan bén viing cho cay trong la van dé khong
dé giai quyet no doi hoi phai co chién luoc ding dan va dai lau trén toan cau. Viéc tim kiém cac
gidng cay trong ¢ kha ning ton tai dudi tac dong cua cac yéu to bét loi khac nhau phu thugc phan
I6n vao viéc bao vé va phat trién nhiing giéng hién co. Trong s c4c cay trong chu luc trén the gioi,
dau tuong la cay tréng co gia tri kinh té va cy cai tao dat, tuy nhién lai la cay trong duoc xép vao
nhém man cam véi han va man [1], [2], do d6 dé phat trién cac giéng dau tuong ning suét cao can
cha y khic phyc dic diém nay.

Ho gene ma hoa nhan té phién ma AP2/ERF thudc nhom gene diéu hoa, 1a mot nhom Ion cac
nhan t5 phién ma & thuc vat, nhu AP2 (APETALA 2), RAV (RelatedtoABI3/VP1), ERF
(Ethylene-responsive element binding factor) va DREB (Dehydration responsive element
binding) [3]. Phan ho AP2 bao gém cac gene ma hda cac nhan to phién ma c6 mién AP2 dic
trung va lan dau tién duoc tim thay o Arabidopsis (APETALA 2) c6 kha niang phan ung ddi véi
cac tin hiéu stress phi sinh hoc tir ngoai canh. Mot s6 nghién ctru da xac dinh s lugng gene thudc
phan ho AP2 cia ddu tuong tir co so dit lisu NCBI vai cac dang phd bién caa mién AP2 [4].
Nhan t6 phién ma thudc ho AP2 chira yéu td co tac dong trans lién két véi trinh tu cis cua
promoter dé kich hoat sy biéu hién cia cac gene muc tidu ¢ phia ha luu (downstream) khi c6 tin
hiéu stress & thyc vat [5]. Cac gene thudc phan ho AP2 chira mién chirc ning AP2 1a nhan to
phién ma ht:a hen nhiéu wng dung trong viéc cai thién tinh khang han va man cua thuc vat bang
ky thuat chuyén gene.

Gene GMRAP2-4 trong hé gene ddu tuong nam trén nhiém sic thé s6 13, ma hoa protein -
nhan t phién ma, co ki hiéu gene LOC100802961, duwoc mé ta 1a gene ma hod ethylene-responsive
transcription factor RAP2-4 va dugc vao locus GLYMA 13G088100v4 [6], [7]. Gene GmRAP2-4
thudc nhom genne chua r6 chire nang, nhung dugc dy doan 1a diéu hoa cac gene ma san pham lién
quan truc tiép dén kha ning khang han, khang min cua ciy ddu tuong [8]. Xuat phat tir muc dich
nghién ctru chirc ning gen thudc phan ho AP2 cua cdy dau twong, chung toi tién hanh thiét ké
vector biéu hién mang gene GmMRAP2-4 tir cdy dau twong [Glycine max (L.) Merr.] va kiém chimg
gene chuyen GMRAP2-4 hién dién trén cdy mé hinh thudc la K326. Két qua nghién ctru gop phan
lam tién dé cho viéc tmg dung k¥ thuat chuyen gene trong cai thién kha nang chéng chiu cac yéu to
bat loi ctia ngoai canh trong thuc tién chon gidng cdy trong & Viét Nam.

2. Vit ligu va phwong phap nghién ctru
2.1. Vat ligu

Vat ligu thuc vit

Hat thudc 4 K326 (Nicotinana tabacum K326) do Phong Cong nghé Té bao Thuc vat, Vién
Cong nghé sinh hoc cung cap. Hat thudc 1a duoc khir tring, nay mam, hinh thanh cay trong mai
truong nubi Cay in vitro va duge luu gir trong phong cay. Mo la thude 14 duoc st dung lam
nguyén liéu tiép nhan gene trong ki thuat bién nap di truyén.

Vector va ching vi khudn

Vector tach dong pTWIST, vector biéu hién pFGC5941 chira promoter 35S, vi khuan E.coli,
Agrobacterium tumefaciens AGL1 duoc str dung trong nghién citu do Phong Cong nghé té bao
thuc vat, Vién Céng nghé Sinh hoc, Vién Han 1am Khoa hoc va Cong nghé Viét Nam cung ca‘ip.

Cdp méi PCR si dung trong nghién ciu

Ki thuat PCR duoc st dung dé phan tich sy c6 mat caa gene chuyén GmRAP2-4_syn trong
khuan lac E. coli, A. tumefaciens va cay thudc & chuyén gene, trinh tu cu thé nhu sau:

GmRAP2-4 F 3’-TCAGAGGAGAACTCATGGAAG-5’

MYC-KDEL R 3’-TCACAGCTCGTCCTTCAGATCC-5’

BARS3-F 3’-CAGCAGGTGGGTGTAGAGCG-5’
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BAR1-R 3’-TACCATGAGCCCAGAACGACGCCC-5’
2.2. Phwong phdp

Céc thi nghiém trong nghién ctru nay duoc tién hanh theo so d6 & hinh 1.
Phan tich théng tin vé
gene RAP2-4 clha dau Khir tring hat thudc la
tuong trén GenBank

l 1

Thiét ké va tdng hop Nay mam hat va tao cay
gene GmRAP2-4_syn thudc 1a in vitro

| |

Thiét ké va tao vector
biéu hién gene Thu la thude Ia
pPFGC_GmRAP2-4_syn

Tao Agrobacterium
tumefaciens mang vector
biéu hién gene
pFGC GmRAP2-4 syn

Tao cac manh |a lam vat
liéu nhan gene chuyén
GmRAP2-4_syn
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Hinh 1. So do tién hanh cdc thi nghiém thiét ké vector va bién nap di truyén

2.2.1. Thiét ké vector biéu hién gene va tgo dong A. tumefaciens mang vector biéu hién chira
gene GmRAP2-4_syn

Tong hop gene GmRAP2-4: Phan tich thong tin cua gene RAP2-4 cua dau tuong trén
GenBank, chon vung ma hda, thém cac trinh tu chira diém cat cua enzyme giGi han va trinh ty ma
héa khang nguyén, sau d6 dem tong hop tai cong ty TWIST.

Tao vector biéu hién gene GmMRAP2-4_syn duoc tién hanh theo cdc buwéc: (1) Nhan dong
vector ptwist. GmRAP2-4_syn trong E.coli; (2) M& vong vector pFGC5941 va ptwist. GmRAP2-
4_syn thu doan gene GmRAP2 bang Ascl va BamHI (thanh phan phan (ing cat: Buffer 10x 3 pL;
Ascl (10 u) 1 uL; BamHI (10 u) 1 pL; Plasmid 1 pg; H20 30 pL); (3) N&i gene chuyén GmRAP2-
4 _syn vao vector biéu hién pFGC5941 bing T4 ligase tao vector biéu hién pFGC_ GmRAP2-
4 _syn. Kiém tra vector bang cap enzyme gioi han Ascl/BamHI (Thanh phan phan ng ndi: T4
buffer 2 pL; T4 ligase 1 pL; pFGC5941 30 ng; GmRAP2-4_syn 10 ng; H.O 20 uL); (4) Nhén

http://jst.tnu.edu.vn 219 Email: jst@tnu.edu.vn


http://jst.tnu.edu.vn/
mailto:jst@tnu.edu.vn

TNU Journal of Science and Technology 230(01): 217 - 224

dong vector pFGC_ GmRAP2-4_syn trong E.coli, tich plasmid tai t6 hop pFGC_GmRAP2-4.
Kiém tra plasmid tai t6 hop pFGC_ GmRAP2-4 bang colony-PCR véi ciap mdi GmRAP2-
4 FIMYC-KDEL_R. (Thanh phan phan @ng: Master mix 2X 7,5 uL; Primer F (10 pM) 0,5 pL;
Primer R (10 pM) 0,5 pL; H2O 15 pL; Chu ki nhiét: 94°C trong 3 phut; Iap lai 27 chu ky véi
94°C trong 30 gidy, 55°C — 30 gidy va 72°C — 1 phit. Két thic & 72°C — 5 phut); (5) Kiém tra
vector biéu hién bang giai trinh ty doan gene GmMRAP2-4_syn trong vector pFGC_ GmRAP2-
4_syn voi mdi MYC-KDEL_R; (6) Bién nap vector pFGC_ GmRAP2-4_syn vao A. tumefaciens
AGL1, tao dong A. tumefaciens mang vector biéu hién chira gene GmRAP2-4_syn. Clony-PCR
kiém tra khuan lac A. tumefaciens AGL1 bing colony-PCR véi mdi GmRAP2-4 F/MYC-
KDEL_R.
Dir liéu gene GmRAP2-4_syn duoc phan tich bang phan mém tin sinh hoc.

2.2.2. Phwong phdp bién ngp gene GmRAP2-4_syn va md |4 thudc 14 va tgo cay chuyén gene
thdng qua A. tumefaciens

Ki thuat bién nap vector chira cau trdc mang gene GMRAP2-4_syn vao thudc 14 qua trung gian
A. tumefaciens duoc thuc hién theo Topping (1998) [9] theo so d6 & r]‘lnh 2.

Tao vat liéu nhan gen va dich
khuan chira vector pFGC_ GmRAP2-4_syn

|

Ngdm cdc manh L& thudc 14 trong dich ‘
: khuan chira vector pFGC_GmRAP2-4_syn )

|

Dong nudi cdy trén mbi trugng GM (150 ml
(MS# BAP - 1 mgl) + 300 pl AS), dé tdi 2 ngay.
Tai sinh va sinh trudng ch(:;i trén mdi

trur@ng MS + BAP - 1 mg/l) ba sung khang

\ sinh chon loc

|

( Tao ré thanh cdy hoan chinh J

|

( Cr]uyén céy\trﬁng trén gia
thé trong dieu kién nha ludi

Hinh 2. So d6 thi nghiém bién nap gene chuyén GmRAP2-4_syn vao mo la thuéc la va tao cdy thuoc la
chuyén gene

Phan tich sy c6 mat cia gene chuyén GmRAP2-4_syn bang k¥ thuat PCR.
3. Két qua va thao luan
3.1. Tgo vector biéu hign pFCG_GmRAP2-4_syn va vi khudn A. tumefaciens tdi té hop

Gene GmRAP2-4_syn duoc thiét ké dya trén thong tin gene RAP2-4 caa d4u twong mang ma
s6 XM_003542406.5 trén GenBank. Gene RAP2-4 cua ddu tuong c6 936 nucleotide ma hoa 311
amino acid. Pé tao gene chuyén GmRAP2-4 syn, & dau 5° cia gene di dugc bd sung 19
nucleotide (ACCCCGGGTgggcgegeee) chia vi tri cat cua enzyme Ascl va ¢ dau 3’ thém 18
nucleotide (ggatcctagggCGAGCTCGAA) chua vi tri cat cia enzyme BamHI. Thém mot doan
trinh tu khoang 30 nucleotide ma hoa duoi cmyc
(GAACAAAAACTCATCTCAGAAGAGGATCTG) va 12 nucleotide ma héa KDEL
(AAGGACGAGCTG). Nhu vay, gene chuyén GmRAP2-4_syn duoc thiét ké co kich thudc 1015
nucleotide (Hinh 3). Gene GmRAP2-4_syn duoc téng hop va gén trong vector tach dong pTwist
(pTwist_GmRAP2-4_syn).
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Tao cau tric vector mang chia gene GmRAP2-4 syn: Tién hanh nhan dong vector
pTwist GmRAP2-4_syn trong E.coli va chon dong khuan lac mang vector tai t6 hop bang
colony-PCR véi cip mdi GmRAP2-4 F/IMYC-KDEL_R. Két qua phan tich colony-PCR & hinh
4A thu dugc doan DNA c6 kich thuéc khoang 1 kb ding véi kich thudc cua gene chuyén
GMRAP2-4_syn. Két qua & hinh 4B thu dugc doan DNA khoang 300 bp tuong wng véi kich
thuac cua trinh tu Bar trong vector. Nhu vay, vector tdch dong pTwist. GmRAP2-4 syn da dugc
xam nhap va dugc khuéch dai trong E.coli.

ACCCCGGETyggegcygcccBBGCAGCTACGATGARTTTCTACAAC GARACATCACARCAAGTTCAGT
CAGATCCATTCAGAGGAGAGC TCATGGARGT TCTAGAACCTTTTATGARRAC TTGTCCTTCC TCAACT
CCCTCTATTCTCTCCTCAGATTCACCATCACCTTCCTCTTAC TCTCC TTTAC TACCTCCACACCCCAG
TTTCTCCACATACACCCCCTC TGCCTACTTATTCCAAARCCAACAAC CCTTARATAGGC TTTGAGCAAC
AACCAAGTTCCCTTCTCGGGCTCAAC CACCTAAGCAC GTCTCAGATTTCCCAGATCCARGCCCARGCC
CARGCCCAGAACTCGCTCTC TCTTAATTTC TTEEGCCCCARAGCCCGTTCCTATEGARGCACGTTGETGE
GCCGGCGARGCCCACGARGCTGTACC GEGEGT CTCAGGCAGAGGCATTGEGEEARCTGECTGGCGGAGA
TARGGC TACCGARGAACCGAACCAGECTTTEEC TCGEARCC TTCGAC ACAGC CEAGGARGCCECTTGE
CTTACGACAAAGCCGCGTACAGECTC CEGAGGCEACTTGGCGAGGC TTARC TTCCCACCTGARARGGCTC
GTECCCCGEOGAGCACTACAAGCCTATCCAGCCTCCGETGEGACGC TAACC TC CACCCARTCTCCECGA
ACTTGECGECARATCCAGARGC AAGGEGAAGARCGACAACEGTGCCAGGTCGGEGGAAGAAGTC GARAGCAR
GOTCCGARCCTGGAGGCGARCCCCCAACCTERAACCTTCGGE TTCCGC TGO TECTCCTC TG TC TCCTGA
BAGTCAGGCTTCTCCGCATTC TTCTGCTTTCTCTCATC TTAC CTTTGATGTARCCCAGCCECARATCGE
AGGATGCTTCAGCACATTTTAATTTGCARARGTTTCC TTCTTATGAGATCGATTGCCATTC TCTCGAR

CAARAACTCATCTCAGRAACAGGATIICIEERSEREEIETGA Jya t cctagggCGAGCTCGAR

* GRAACRARAACTCATCTCAGAAGAGGATCTG:EQKLISEEDL (c-MYC)

o ggatcc : diém cit cla BamHJT

*  ggocgogoc didm cit clia AscT

Hinh 3. Trinh ti nucleotide ciia gene chuyén GMRAP2-4_syn chira diém cdt ciia enzyme gidi han Ascl va
BamHI,; trinh tw md hoda cmyc va KDEL

Plassmid pTwist GmRAP2-4 syn dugc tach chiét va tinh sach. Sir dung cip enzyme
Ascl/BamHI trong thi nghiém m¢ vong vector pTwist. GmRAP2-4_syn & vj tri ¢t cia enzyme
nhu da thiét ké va két qua thu duogc trinh ty gene GmRAP2-4_syn. Tiép tuc véi thi nghiém cét
vector pFGC5941 bang hai enzyme Ascl va BamHI dé loai bé doan “CHSA intron” va ndi trinh
tu gene GmRAP2-4_syn vao vector pFGC5941 véi sy tham gia cua enzyme T4 ligase tao thanh
vector biéu hién pFGC_GmRAP2-4_syn (Hinh 5).

Bar B

Hinh 4. Két qua dién di san pham colony PCR khuéch dai trinh tw gene GmRAP2-4_syn (4) va trinh ty
doan Bar (B). M: thang DNA; 1, 2, 3: Cac dong E.coli bién nap, (-): Poi chitng am: E.coli khong bien nap
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i rha:
gadh CDS (aminoglycoside phosphotransferase) BAR DS _(pho: h thr acetyl transferase

mannopine synthase promoter

RBRIZS

pFGC_GmRAP2-4 syn
11007 bp

IMV_omega prime translation leader
synthetic linker

GmRAP2-4-MYC-KDEL

from octopine synthase

right border repeat from C58 T-DNA

Hinh 5. Cdu trdc va mét sé thanh phan chinh cia vector biéu hiégn pFGC_GmRAP2-4_syn

Tién hanh giai trinh ty
vector pFGC_GmRAP2-4-
syn tir dong khuan lac s 1
v6i moi R-MYC-KDEL, két
qua thu duoc (khong biéu thi
trong bai) cho thiy gene

chuyén GmRAP2-4-syn da - -
dugc hop nhat vao vector
biéu hlén pFGC tao thanh b GmRAP24syn i

vector tdi  t6  hop

pFGC_GmRAP2-4-syn.
Bién nap vector biéu hién

pFGC_GmRAP2-4 syn vao

Hinh 6. Két qud dzen di san pham clony-PCR tryc tlep tw khudn lac A.
tumefaciens. M: thang DNA 100; 1: Colony-PCR khuéch dai gene
GMRAP2-4_syn tir khudn lac A. tumefaciens chon loc; 2: Vector

pFGC5941; (-): Poi chirng &m 1a dong A. tumefaciens khong bién nap

A. tumefaciens, nhan dong
va kiém tra vi khuan tai t6 hop mang vector bang colony-PCR. Két qua dién di & hinh 6 cho thiy,
dong khuan lac A. tumefaciens tai to hop dugc chon loc c6 doan DNA khoang 1kb tng véi gene
GMRAP2-4-syn, con dong A. tumefaciens bién nap vector FGC5941 khéng xuat hién doan gene
nay. Ngoai ra, ca hai dong khuan lac A. tumefaciens khi phan tich colony-PCR doan Bar déu cho
két qua duong tinh voi kich thuéc khoang 300bp dung véi ly thuyét. Két qua phan tich & hinh 5
c6 thé nhan xét rang, vector biéu hién mang gene GmRAP2-4-syn dd duoc dwa thanh cong vao
chung A. tumefaciens va c6 thé sir dung trong bién nap di truyén dé tao cay chuyén gene.

3.2. Chuyén cdu triic pFGC_GmAP2-4_syn vao thuéc ld K326
3.2.1. Bién ngp gene GMRAP2-4_syn bang gay nhiém A. tumefaciens vao md 14 thusc 14

Két qua bién nap vector pFGC_GmRAP2-4_syn vao md |4 thudc 14 duoc thé hién & hinh 7 véi
3 16 thi nghiém lap lai. Cac manh 14 banh té, kich thuéc 0,5 x 0,5 cm? thu tir cay thudc 14 trong
binh nudi cdy in vitro dugc dat trén moi truong cam tng MS + BAP1 mg/L + 30 g/L glucose + 8
g/L agar & diéu kién pH = 5.8, trong 48 h. Sau d6 cac manh 14 duoc ngam trong dich huyén phu
Agrobacterium tumefaciens chira cau trac gene chuyén (OD600 = 0,8) trong 30 phit, tham kho
trén glay thim va chuyén sang moi truong ddng nudi ciy 50 mL (MS+ BAP — 1 mg/L) + 100 pl
AS va dé trong tbi 48 h. Tiép tuc chuyén sang méi truong tai sinh choi (MS + BAP — 1 mg/L) b
sung kanamycin 50 mg/L, cefotaxim 400 mg/L.

Céc cum chdi duoc hinh thanh sau 2 tuan tudi c6 kich thuéc khoang 2 cm dugc tach nho, cac
chdi séng st qua chon loc khang sinh duoc chuyén sang méi truong kéo dai chdi va chuyén sang
mai trudng tao ré. Sau 2-3 tuan cAc choi ra ré va phat trién binh thuong, xanh va cé nhiéu 1a. Cac
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céy thudc I in vitro song sét qua chon loc dugc chuyen ra bau dat va dem trong tai nha ludi. Két
qua bién nap vector pFGC_GmRAP2-4_syn vao mé l4 va tai sinh cdy thuoc la chuyén gene dugc
trinh bay & bang 1.

J

Hinh~7. Hinh anh mo ta qud trinh bién nap, tdi sinh va tao cdy thuéc la chuyén gene. A: Cay thuéc ld invitro; B:
nhiém khuan A. tumefaciens chira vector biéu hién pFGC_GmRAP2-4_syn; C: Dong nudi cay; D, E: Tai
sinh va sinh truong choi; G, H: Choi trén moi truong ra re; I: Cdy thuoc la chuyén gene trong trén gia thé
trong diéu kién nha luoi
Bang 1. Két qua chuyén cdu tric pFGC_GmRAP2-4_syn vao thudc 14

; Iy £ o L QK o . S6 cum So chdi songSo choi trong _;x . SO cdyra
Thi nghiém va doi S6 manh 14 S6 manh 14 : g & S6ca Y

chitng biénnap  séng sot chdi tao s6t qua chon mai truong rara biu trong

: thanh loc sinh truéng nha luéi
Thi L;:in 1 30 21 68 26 16 10 7
nghiém Lan2 30 19 48 19 15 15 12
; Lan 3 30 25 61 22 17 18 16
Téng 90 65 177 67 48 43 35
bCl1 30 0 0 0 0 0 0
bCo 30 28 56 112 87 32 10

Ghi chii: * PC1: manh & khdng bién nap trén méi trieong cé khang sinh; * BCO: manh 1a khdng bién nap
trén méi truong khéng cd khang sinh

Trong bang 1, thi nghiém chuyén gene duoc thuc hién lap lai 3 1an, méi lan st dung 30 mau
bién nap. Két qua cho thiy, véi 90 manh 14 dwoc bién nap c6 65 mau séng s6t va tao thanh 177
cum choi. Qua chon loc nhan duoc 67 chdi séng sét va sb chdi chuyén sang méi trudng kéo dai la
48, trong d6 43 chdi chuyén sang méi trudng ra ré. S6 cly séng s6t chuyén trong trén gia thé
trong nha ludi la 35.

Déi vai 16 dbi chitng, & DCI nudi cay 30 mau va tit ca déu chét, trong khi d6 & BCO c¢6 28/30
manh 14 séng sot, tao dwoc 56 cum chdi va 112 chdi séng sét. Chuyén 87 chdi sang méi truong
sinh truong va chon 32 chdi sinh truong tét nhat chuyén sang méi truong ra ré. Chon 10 cay
thudc 14 sinh truéng tét nhat dem trong trén gia thé trong nha ludi.

3.2.2. Két qua xdc nhdn si ¢é mdt ciia gene chuyén GmRAP2-4_syn trong cdy thudc la chuyén gene

Cay thudc la chuyén gene trong nha ludi dugc 28 ngay tién hanh thu 14 d¢ tich DNA. S c6
mat cua gene chuyén GmRAP2-4_syn dugc phan tich bang PCR véi cap moi GmRAP2-
4 FIMYC-KDEL_R, két qua dién di dugc thé hién ¢ hinh 8.
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Hinh anh dién di san pham PCR nhan M 1 2 3 (¥ ()
ban gene GmRAP2-4_syn & hinh 8 cho
thdy, 3 cdy thudc la chuyén gene déu
duong tinh véi PCR. Nhu vay, gene
chuyén GmRAP2-4_syn di duogc bién nap
thanh cong vao cay thudc I4 théng qua A.
tumefaciens.

4, Két luan

Vector biéu hién (pFGC_GmRAP2-
4 syn) mang gene GmMRAP2-4 cua dau
tuong da dugc thiét ké thanh coéng. Gene
GMRAP2-4_syn duoc téng hop nhan tao
c6 kich thudc 1015 nucleotide m& hoa
311 amino acid. Gene GmRAP2-4 syn
goém ving ma hoa amino acid, trinh ty ma
ho& khang nguyén cmyc va KDEL. Ngoai ra ¢ hai diu cua gene c6 doan chua vi tri cit cua
enzyme gisi han Ascl va BamHI. CAu tric PFGC_GmRAP2-4_syn da dugc bién nap thanh cong
vao cay thudc 14 va thu duoc 35 dong cay thudc 14 chuyén gene GmRAP2-4_syn. Klem tra ngau
nhién 3 dong cay thudc 14 chuyén gene déu cho két qua PCR duong tinh véi cap méi dic hiéu.

Hinh 8. Hinh dnh dién di kiém tra cay thusc la chuyén
gene GmMRAP2-4_syn. M: thang DNA; (+): plasmid
pFGC_GmRAP2-4_syn; (-): Cay thusc 1a khong bién
nap; 1, 2, 3: Cac cay thudc ld dioc bién nap

Loi cam on
Nghién ctu nay dugc tai trg boi Quy phét tricn khoa hoc va cong nghé quoc gia
(NAFOSTED) thong qua dé tai ma so6 106.02-2023.05. Céc tac gia xin chan thanh cam on.

TAI LIEU THAM KHAO/ REFERENCES

[1] H. M. Chu, T. T. H. Nguyen, V. T. T. Nguyen, and H. H. Chu, Gene and resistance characteristics of
soybean plants. Vietnam National University Pres, Hanoi, 2011.

[2] Y. Sakuma, Q. Liu, J. G. Dubouzet, H. Abe, K. Shinozaki, and K. Yamaguchi-Shinozaki, “DNA-
binding specificity of the ERF/AP2 domain of Arabidopsis DREBS, transcription factors involved in
dehydration-and cold-inducible gene expression,” Biochem. Biophys. Res. Commun., vol. 290, pp.
998-1009, 2002.

[3] T. N. L. Nguyen, P. Vaciaxa, T. C. Nguyen, H. Q. Nguyen, T. T. N. Pham, T. T. T. Vu, and H. M. Chu,
“Characteristics and phylogeny of DREB gene subfamily in soybeans [Glycine max (L.) Meril],”
Vietnam Journal of Science and Technology, vol. 63, pp. 60-64, 2021.

[4] C. Lata and M. Prasad, “Role of DREBSs in regulation of abiotic stress responses in plants,” Journal of
experimental botany, vol. 62, pp. 4731-4748, 2011.

[5] J. Schmutz, S. Cannon, J. Schlueter et al., “Genome sequence of the palaecopolyploid soybean,” Nature,
vol. 463, pp. 178-183, 2010.

[6] NCBI, “LOC100802961 ethylene-responsive transcription factor RAP2-4 [Glycine max (soybean)],”
Gene, 2023. [Online]. Available:
https://www.ncbi.nlm.nih.gov/gene?LinkName=nuccore_gene&from_uid=2027501841. [Accessed
Jul. 21, 2024].

[7]1 Z. Ma, L. Hu, W. Jiang, and G. Seidenfaden, “Understanding AP2/ERF Transcription Factor Responses
and Tolerance to Various Abiotic Stresses in Plants: A Comprehensive Review,” Int. J. Mol. Sci., vol.
25, p. 893, 2024.

[8] Z. Ma, Y. M. Jin, T. Wu, L. Hu, Y. Zhang, W. Jiang, and X. Du, “OsDREB2B, an AP2/ERF
transcription factor, negatively regulates plant height by conferring GA metabolism in rice,” Front.
Plant Sci., vol. 13, 2022, Art. no. 1007811.

[9] J. F. Topping, “Tobacco transformation,” In Foster GD, Taylor SC, Plant Virology Protocol, from
virus isolation to transgenic resistance. Humana Press, Totowa, vol. 81, pp. 365-485, 1998.

http://jst.tnu.edu.vn 224 Email: jst@tnu.edu.vn


http://jst.tnu.edu.vn/
mailto:jst@tnu.edu.vn

