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TAO DONG GEN MA HOA NHAN TO PHIEN MA DREB1 PIEU HOA
CHONG CHIU STRESS PHI SINH HOC O GIONG LAC L14
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Tém tit. Cay lac (Arachis hypogaea L.) 1a ciy cong nghiép ngin ngay quan trong ctia thé gidi, cung cap
chinh san luwong dau thuc vat va protein. Lac duoc trong phd bién ¢ vung nhiét déi va can nhiét déi,
trong d6 Chau A duoc xem 13 khu vuec ¢6 dién tich trong lac 16n trén thé gidi, chiém hon 67% san lugng
lac toan cau. Nhiéu nghién cttu cho thdy viéc nhan dang gen lién quan dén tinh chéng chiu han & cay
trong c6 y nghia quan trong, gép phan hd tro cong tc cai thién giong cho kha nang chdng chiu han tét.
Nhén t6 phién ma DREB (Dehydration-Responsive Element Binding protein) duoc chiing minh c6 vai
tro lién quan dén déac tinh chong chiu véi céc stress han ¢ thuc vat. Trong nghién ctru nay, gen ma hoa
nhan t6 phién ma DREBI & gi6ng lac L14 duoc phan lap, giai va phan tich trinh tw. Trinh tu cDNA cta
DREBI c6 chiéu dai 1050 nucleotide, ma hoa doan polypeptide dai 349 amino acid. K&t qua phan tich
cho thdy gen DREBI ¢ gidng lac L14 c6 su sai khac 0,48% voi giong lac cong bd trén ngan hang gen.
Thong tin trinh tw gen AhL14_DREBI la co s& cho cac nghién cttu tiép theo gitup ting cuong kha ndng
chiu han 6 cac giéng lac dia phuong.
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Abstract. Peanut (Arachis hypogaea L.) is an essential short-term industrial crop, producing most of the
world's vegetable oil and protein. Peanuts are commonly used as human and animal food, as well as
raw materials in a variety of industries. Peanuts are widely grown in tropical and subtropical regions,
with Asia being the world's largest peanut-growing area, accounting for more than 67% of the total
peanut production. Numerous studies have shown that identifying genes related to drought tolerance
in plants is critical for the selection or improvement of drought-tolerant varieties to reduce the risk of
damage caused by dry weather conditions. The transcription factor DREB (Dehydration-Responsive
Element Binding Protein) has been shown to play a significant role in plant tolerance to drought stress
responses. The gene encoding the transcription factor DREB1 in response to the drought-tolerant peanut
variety L14 was isolated, sequenced, and analyzed in this study. The DREB1's cDNA sequence is 1050
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nucleotides long and encodes 349 amino acids. The findings of the study reveal that the DREBI gene in
the L14 peanut variety differs from the published corresponding gene sequence from another peanut by
0.48%. The AhL14_DREBI gene sequence is the basic information to improve the drought tolerance of

local peanut varieties in further studies.

Keywords: peanut variety L14, drought tolerance gene, cloning, DREB1

1 Mo dau

Lac (Arachis hypogaea L.), hay dau phong
thudc ho Dau (Fabaceae), la loai cay nong nghiép
quan trong ctia thé gidi. O Viét nam, cay lac dwoc
trong phd bién ¢ nhiéu vung sinh thai khac nhau
nhu d6ng bang Song Hong, Song Ctru Long, duyén
hai Nam Trung B va Tay Nguyén. Lac dwoc xem
la cay trong kha nhay cam véi cac tac dong ctia cac
yéu t6 bat loi gay stress phi sinh hoc [1]. Trong d6,
han hén la yéu t6 phi sinh hoc, anh huwong nghiém
trong nhat dén nang sudt cay trong va giam chat
lwong hat lac. Hién nay, tinh trang bién d6i khi hau
vanong lén toan cau la nguyén nhan gia tang nguy
co han han, gay thiét hai nang né vé kinh t€ cho nén
san xuat nong nghiép & nhiéu quoc gia trén thé
gidi, trong do6 co Viét Nam [2]. M4t trong nhitng
nguyén nhan gdy can tré cong tac chon tao giong
lac bang cong cu phan tir 1a thidu cac thong tin di
truyén ctia cac gen va chi thi lién két tinh trang chiu
han. Trinh ty gen lién quan dén tinh chiu chiu han
12 thong tin quan trong hd tro cho cdng tac cai thién
gidng thich ting véi diéu kién khac nghiét ciia moi
treong. Hién nay, nhiéu gen lién quan dén stress
han da duoc phan lap, phan tich ddc tinh va biéu
hién & cac gidng cay trong khac nhau nham ting
kha néng chong chiu vdi stress han ctia méi truong
[3, 4]. Trong d0, yéu t6 phién ma dugc xem la nhan
t6 quan trong giup diéu hoa sy hoat dong cta céc
gen trong qua trinh thich nghi. Cu thé, yéu t6 phién
ma DREB

Binding) duwoc chiing minh ¢ vai tro then chot

(Dehydration-Responsive  Element

gitup chdng chiu stress phi sinh hoc ¢ thuc vat [3,
5]. DREB thuoc ho gen AP2/ERF va la nhém 16n
nhét trong cac nhan td phién ma ¢ thuc vat, bao
gom nam phan ho 16n: AP2 (APETALA2), RAV
(Related to ABI3/VP1), ERF (Ethylene-Responsive
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element binding Factor), DREB (Dehydration-
Responsive Element Binding proteins) va Soloist
[6, 7]. Déc tinh cia mét s6 DREB dong dang da
duoc nghién cttu. Protein DREB chita mién AP2
(khoang 59-60 amino acid) c6 trinh tu bam ddc
hiéu véi yéu td cis (DRE va A/GCCGAC). DREB
vira ¢6 kiéu tac dong trans hodc cé thé lién két véi
trinh tw cis d€ diéu hoa gen muc tiéu hoat déng khi
¢ tin hiéu stress phi sinh hoc, cai thién kha nang
chiu han & nhiéu d6i twong thuc vat [8-10]. Hou va
cs. chi ra rang trong s6 cac gen dong dang (isoform)
cua DREB, DREB1 da tang cuong biéu hién khi xt
ly stress han & cay lac. Piéu nay goi y rang DREB1
da tac dong trong viéc diéu hoa kha niang chéng
chiu véi cac phan ng stress phi sinh hoc ¢ loai nay
[3]. Cac gen ma hoa DREB1 da dwgc nghién cttu
phan 1ap tir nhiéu loai thuc vat nhw Arabidopsis [1],
rau xa lach [10], Saccharum spontaneum [11],
Triticum durum [12], dau tam [13], lac [14], diza [15]
va lta my [16, 17]. Bén canh d6, nhiéu nghién ctru
ciing da sit dung gen DREB1 d€ tang cuong kha
nang chiu han hay chiu mén cho cay chuyén gen
nhw Arabidopsis [1, 18, 19], Lolium perenne [20],
Paspalum notatum [21], lta [22] va thudc 14 [23]. Cac
nghién cttu déu cho thay protein DREB1 biéu hién
qua mttc da cai thién hiéu qua kha nang chiu han
cua cay chuyén gen trong diéu kién nha kinh. Hién
nay, viéc nghién cttu tim hiéu vé vai tro cuia cac gen
dong dang DREB d6i voi tinh chiu han va chiu man
& céc giong lac 6 Viét nam van chuwa duoc cong bo.
Nghién cttu nay ti€p tuc nhan dang gen ma hoa
DREB1 ¢ cay lac véi hy vong gop phan cung cap
thong tin can thiét nham tang cuong gidng cho kha
nang chong chiu han va nang suéat cho gidng lac &

dia phuong.
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2 Vatliéu va phuwong phap

2.1 Vatliéu

Giodng lac stt dung trong nghién ctru l1a giong
L14 cua Trung tdm phat trién gidng cay trong cong
nghé cao, Hoc vién Nong nghiép Viét nam. Trinh
te gen DREBI1, vector tao dong pGEM-T easy
(Promega, Dtc) va chung vi khuan E. coli TOP10
do phong thi nghiém ctia Vién nghién citu Hoat
chat Sinh hoc, Trueong Pai hoc Khoa hoc, Dai hoc

Hué cung cép.

2.2 Phwong phap

Thiét ké'méi: Cap moi dung d€ phan lap gen
DREBI1 dwoc thiét ké dua trén cic trinh tu da duwoc
NCBI

(https://www.ncbi.nlm.nih.gov/) va co s6 dix liéu

cong bd trén

cta hé gen lac (https://peanutbase.org/). St dung
cong cu Primer3 dé€ thiét ké moi dya trén vung bao
ton bén ngoai CDS cua gen. Moi duoc tong hop tai
cong ty Phu Sa Genomics (Can Tho, Viét Nam).
Cip mo6i LI14DREB1_TF: ATTTCCCGGATTT
GAAGAGG va L14DREB1_TR: CAGGTCAAGCA
GCAAGAAAA duoc kiém tra tinh déc hiéu bang
Primer-BLAST
tools/primer-blast/primertool.cgi) va san pham
duoc khuéch dai du kién cd kich thwdc ~1,5 kb.

(https://www .ncbi.nlm.nih.gov/

Tdch chiét RNA tong s6: RNA tong s6 cua
giong lac L14 (md ré) duwoc tach chiét tham do bang
cac phwong phap khac nhau bao goém: phuong
phép CTAB [24], Trizol [25], Kit GeneJET Plant
RNA Purification va Kit EZ-10 Spin Column Plant
RNA Extraction (Thermo Scientific, My). D6i v6i
phuong phdp CTAB, md ré (100 mg) dwoc nghién
trong nitor long va chuyén vao 6ng Eppendorf 1,5
mL chita CTAB (2% CTAB, 100 mM Tris-HCI pH §,
1,4 M NaCl, 20 mM EDTA pH 8) da duwoc lam dm.
Vortex déu hon hop dung dich va u ¢ 65 °C trong
15 phut. Sau khi ly tam 10 phat & t6c dd 12000
vong/phut, dich ndi duogc chuyén sang Ong
Eppendorf mdi. B6 sung cung mot thé tich

chloroform va 1t 10 phut trong da. Dich ndi thu
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duoc sau ly tam dugc b6 sung thém 1/3 thé tich 8
M LiCl va @ 6 4 °C qua dém. Thu két ttia bang ly
tam va rtra lai bang ethanol 70% trudc khi hoa tan
bang 30 uL nudc cat da xi ly véi 0,1% DEPC. San
phdm RNA toéng s6 duoc bao quan ¢ -75 °C. Nong
d% va chat luong duoc kiém tra bang phuong phép
quang phd va dién di agarose gel. D&i véi phuong
phap st dung Trizol, mau ré lac L14 (100 mg) duoc
nghién min trong nito long va chuyén vao &ng
Eppendorf 1,5 mL chita 1 mL Trizol (Sigma-
Aldrich, USA). Vortex dung dich trudc khi u ¢
nhiét d6 phong trong 20 phat. Thu dich ndi bang
ly tam va bd sung thém 200 pL chloroform, 50
uL 2 M sodium acetate pH 4,2, 15 uL beta-
mercaptoethanol, 10 uL 1% PVP va hon hop dung
dich dwgc tron déu va u trong ba phut. Ly tam thu
dich n6i va b8 sung thé tich tuwong duong
isopropanol va 200 puL 3 M sodium acetate va sau
dé 1 & —20 °C trong 2 gid. Thu két ttia bang ly tam
O t6c do 12.000 vong/phut trong 10 phat ¢ 4 °C va
ria b?ing 75% ethanol. Sdy kho taa ¢ nhiét do
phong truede khi hoa tan vao 30 L nuwdc cat da xi
ly v6i 0,1% DEPC. Phuong phap Kit GeneJET Plant
RNA Purification va Kit EZ-10 Spin Column Plant
RNA Extraction dugc tién hanh theo huéng dan

ctia nha san xuét.

Tao dong gen va phdn tich trinh tu: Doan
gen DREB1 duwoc phan lap bang phuong phép RT-
PCR dua trén khudn mau RNA tng s6 véi cap moi
ddc hiéu. San pham RT-PCR sau khuéch dai duoc
tinh sach bf?mg Gene]ET Gel Extraction kit (Thermo
Scientific, My) va gan vao vector tao dong pGEM-
T easy. Phan tng gan duoc tién hanh qua dém 6 4
°C va dugc bién nap vao t€ bao vi khuan E. coli
chtuing TOP10. Cac thé bién nap dugc chon loc trén
moi truong LB agar, b6 sung 50 mg-L-' ampicillin.
Cac dong t€ bao vi khuan E. coli mang DNA
plasmid tai t6 hgp pGEM-T easy duwgc sang loc
bédng PCR. Sau khi nhan dong thanh céng vao
vector pGEM-T easy, chiing t6i xac nhan trinh tw
DNA chinh xac ctia gen nghién ctru bang phuong

phép cai tién BigDye® Terminator v3.1 cua cdng ty
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First BASE, Malaysia, véi moi T7 va SP6. Trinh tw
DNA duwoc phan tich bang phan mém ApE
plasmid editor (https://jorgensen.biology.utah.
edu/wayned/ape/). Ngoai ra, chitc nang protein
DREBI1 va su dinh vi ctia chiing 6 trong t€ bao duoc
phan tich Tan lwot bing Deeploc 2.0
(https://services.healthtech.dtu.dk/services/DeepL
oc-2.0/) va InterProScan (ebi.ac.uk/interpro/result/
InterProScan/). Bén canh dé, ciu tric bac hai ctua
protein ciing dwoc du doan bing PSIPRED

(http://bioinf.cs.ucl.ac.uk/psipred).

3 K&t qua va thio luan

3.1 Téach chiét RNA tong s6

RNA tdng s6 cia mau ré gidng lac 114 duoc
téch chiét bang cac phuong phép khac nhau va
phan tich trén gel agarose 1%, bd sung 0,1% DEPC
(Hinh 1).

Két qua cho thdy RNA tdng s6 duogc tach
chiét c6 néng do va chat luong khac nhau gitra cac
phwong phap. Trong d6, phwong phap st dung
GeneJET Plant RNA Purification Kit (Thermo
Scientific, My) cho két qua t6t nhat. Cac tiéu phan
RNA séc nét, it bi dit gay, c6 nong d6 cao va hau
nhu khong bi nhiém DNA tdng s8. Phuong phap
tach chiét RNA béng Trizol ciing cho két qua khé
tot. Nong dd RNA tdng s6 thu duoc dat muc cao,
khong bi nhiém DNA tdng s8; sd tiéu phan
ribosome nhiéu hon; cdc bang tiéu phan khé sac
nét, nhung RNA bi dut gay. Do6i véi cac phuong
phap tach chiét khac nhu CTAB va st dung EZ-10
Spin Column Plant RNA Extraction Mini Prep Kit,
nong do RNA tong s6 thu duoc thap hon, bi dut
gay va déu xuat hién mot luong dang ké DNA tong
s0. Do d6, phuong phap tach chiét RNA tong s6
bﬁ?mg kit GeneJET Plant RNA Purification hoac
phwong phap Trizol cai tién duoc khuyén cao st
dung cho céc nghién ctru tach chiét RNA tong s6 &

lac.
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Hinh 2. Két qua tach chiét RNA téng s6
M: DNA marker 1 kb plus ladder (Thermo Scientific,
My); 1: Phuong phéap Trizol; 2: Phuong phap CTAB; 3:
EZ-10 Spin Column Plant RNA Extraction Mini Prep
Kit; 4: Gene]ET Plant RNA Extraction Mini Prep Kit

3.2 Tao dong gen

Téng hop gen bang RT-PCR: Trén co so
trinh ti DNA ctia cac gen nghién cttu thu thap tt
co sO0 dit liéu chuyén biét (https://www.
peanutbase. org), chung tdi thiét k& cap moi dac
hiéu bang Primer3 dé phan lap gen bang phuong
phép RT-PCR (Hinh 2). RNA tdng s phan lap véi
hai tiéu phéan 18S va 28S it bi duit gay véi nong do
dam bao cho phan tng tong hop cDNA (Hinh 2A).
Sau khi loai bd DNA, RNA tong s0 (1 pg) duoc st
dung 1am khudn mau cho phan tng tong hop gen
DREB1 bang phuong phap RT-PCR véi cip mbi
dac hiéu. San phdm khuéch dai cDNA phan tich
trén gel agarose 1% cho thay bang cDNA c6 mtrc

M 1 M 1

~1.5kb

Hinh 1. Két qua khuéch dai cDNA béng RT-PCR;

(A) RNA tong s6 va (B) san pham RT-PCR ctia gen

DREB1; M: DNA marker 1kb plus ladder (Thermo
Scientific, My)
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d6 ddc hiéu kha t6t, voi kich thude xdp xi 1,5 kb.
Két qua ciing hoan toan phu hop véi kich thuée
doan DNA mang gen DREB1 du doan theo tinh
toan bang ly thuyét (Hinh 2B).

Tao dong gen: San phdm khuéch dai cDNA
ctia DREB1 dugc tinh sach bang phuong phép st
dung GenJET Gel (Thermo

Scientific, My) theo huwdéng dan ctia nha san xuat.

Extraction Kit

San pham tinh sach trén gel agarose 1% cho thay
bang DNA tinh sach c6 kich thudc dai xdp xi 1,5 kb
v6i mirc d6 tinh sach va néng dd cao. San pham
RT-PCR sau khi tinh sach dwgc tao dong vao vector
pGEM-T easy (Promega, M¥).

Hinh 4. Két qua tao dong gen DREB1
vao pGEM-T easy vector. (A) DNA plasmid
va (B) san pham PCR ctia gen DREB1. M: DNA marker
1 kb plus ladder (Thermo Scientific, M)

Cac dong khuan lac tai t6 hgp duoc sang loc
trén moi treong LB agar chita 50 mg/L ampicillin.
Su c6 mat ctia gen trong vector dwgc xac nhan bf”ang
phuong phdp PCR véi moi ddc hiéu dwa trén
khuéon mau DNA plasmid cta chiing. DNA
plasmid phan tich trén gel agarose 1% (Hinh 3A)
cho thdy déu xudt hién bang DNA khoang 4,5 kb,
phtt hop véi kich thudc cta vector tai to hop
(pGEM T-easy: ~3 kb, doan DNA: ~1,5 kb). Két qua
sang loc bang PCR dua trén khuén mau DNA
plasmid cta thé bién nap cho thdy xudt hién bang
DNA ddc hiéu va c6 kich thudc tuwong teng véi kich
thudce ciia doan gen DREB1 (Hinh 3B). Két qua trén
cho thady DREB1 da duoc tao dong thanh cong vao
vector pGEM-T easy. Chung vi khuan E. coli TOP10
mang plasmid tai t0 hop chita gen AhL14_DREBI
dwoc bao quan trong glycerol ¢ —20 °C.
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3.3 Giai va phan tich trinh ty

Sau khi nhan dong thanh cong doan gen
DREBI1 vao vector pGEM-T easy, chung t6i giai
trinh tw cDNA chinh xac ctia gen bang phuong
phép cai tién BigDye® Terminator v.3.1 ctua cong
ty First BASE (Malaysia). Két qua phan tich trinh
tw gen DREB1 ¢ chiéu dai 1.050 nucleotide ma hoa
cho 349 axit amin (aa) véi khéi luong phén tit 37,79
kDa (Hinh 4). Ké qua phan
(http://smart.embl.de/) va
(https://myhits.sib.swiss/) trinh ty acid amine cho
thdy DREB1 chtta mién AP2 cua ho AP2/EREF tai vi
tri aa 166 dén 229 (Hinh 4) véi motif ddc trung
LYRGVRQRHWGKWVAEIRLPKNRTRLWLGTF
DTAEEAALAYDKAAYKLRGDFARLNFP (Hinh
5). bay la mién lién két DNA quan trong cua

tich pfam

motif scan

DREBI, giup diéu hoa hoat dong ctia cac gen dap
tng cac dang stress phi sinh hoc khac nhau. Ngoai
ra, két qua phan tich bang Deeploc cho thay DREBI1
dinh vi & nhan té bao vdi vdi mitc duw dodn xac suat
cao (86,75%) (Bang 1), day la dac diém chung cta
nhéan t6 phién ma DREB. Bén canh d6, phan tich
chtec ning protein bang InterProScan cho thdy

DREBI1 c6 hai chirc nang dac trung ctia cac nhan to

o

s CCCCCCECCECCCCECCCECCECHHHHHHHHHECCCECEEECCEEEEEECECET

ccccccccccccccccccccccccccccccccccccccccccccccccccc
4 8STSSPSTSYPSSFYFQSSSPFSPFLPPQAPCFLESNGLFMTAGNLLGFGTAQPR

M CCCCCCCCCHHCCCCCHHHHHHHHHHHHHHH CCHHHHHH cccccceccecce
4 TSTASTTSLLGLNHLTPSQI NQI QAQI QI GAQPWATQHLNSCVSFLGPKP
e o 1 " 1

“ CCCCCCCCCCECCECCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCHHHE
4 AAASPPESDGGSSEDSSPLSDLTFGDVDDVGDNFNLQKFPSYEI DWDSL

Hinh 3. Cau tric bac hai cia AhL14_DREBI. Xoan
alpha (hong), xoan beta (vang). Mién AP2/ERF ctia
DREB1 (khung vién chdm)
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phién ma lién quan dén qua trinh sinh hoc (diéu
hoa phién ma khudn mau DNA: GO:0006355) va
chttc ndng phéan tr (hoat ddng cua yéu t6 phién ma
gdn DNA: GO:0003700 va lién két DNA:
GO:0003677). Gen DREBI cua giong lac L14 duoc
dat tén la AhL14_DREBI.

Két qua phan tich cay phat sinh loai da trén
trinh tuw DREB1 gitta cac loai khac nhau cho thdy
DREBI cua giong lac L14 gidng 99,52% vai véi gen
twong tng ¢ giong lac Yueyou 7 (KU143745) [1] v6i
gia tri bootstrap tuyét déi (Hinh 6).

Phan tich vi tri gen trén hé gen lac cho thay
AhL14_DREBI ndm & vi trf nucleotide tir 12681115
dén 12682164 thé
(arahy.Tifrunner.gnm?2.Arahy.08) trong hé gen
(Hinh 7 A, B).

cua nhiém sac s 8

Bang 1. Dy doén sy dinh vi cia DREB1 & t€ bao

Téba Mz ,
€249 Nhan Ngoaibao .o ®  Tithd
chat t€ bao

0,3248 0,8675 0,0147 0,0854 0,1404
Lap Luwédi Lysosome Thé  Peroxisome

thé ndi /khoéng Golgi
chat bao
0,0217  0,0572 0,0581  0,0243 0,022
o
G P

LYRGVRQRHWGKWVAEIRLP-KNRTRLWLGTFDTAEEAALAYDKAAYKLRGDFARLNFP

Hinh 5. Mién AP2/ERF cia AhL14_DREB1 vdi trinh tw
motif dac trung

100 AF514908.1 G. max

48 EF051452.1 G. soja
KX518635.1 P. vulgaris
KT83819.1 Z. mays
|AY064403.1 O. sativa

100 AY514018.1 T. salsuginea

[-AhL14_DREB1 A. hypogaea L14

100 L ky143745.1 A. hypogaea

0.50 0.40 0.30 0.20 0.10 0.00

Hinh 6. Cay phat sinh loai dwa trén trinh tie DREB1
gitta cac loai khac nhau
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1bp
5 Mbp-
10 Mbp
15 Mbp
20 Mbp
25 Mbp
30 Mbp
35 Mbp
40 Mbp
45 Mbp
52 Mbp

Hinh 7. Vi tri gen AhL14_DREBI & hé gen (A) va trén
nhiém sic thé s8 8 (B) ctia Lac

4  Kétluan

Chung t6i da phan lap va nhan dién thanh
cong trinh tit cONA ctia gen AhL14_DREB1 ma hoa
dehydration-responsive element-binding 1 ¢ giéng
lac L14. Thong tin trinh tw gen AhL14_DREBI lién
quan dén tinh chdng chiu stress phi sinh hoc la co
s& cho nghién cttu tiép theo vé phan tich hoat dong
phién ma ctia gen va hd tro cai thién di truyén dé
tang cuong kha nang chiu han ¢ cac giong lac dia

phuong.

Théng tin tai trg: Nghién ctru nay dugc hd
tro kinh phi tir dé tai nghién cttu khoa hoc va cong
nghé Cap Bo (ma s6: CT-2021-01-DHH-4).
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