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MUC PO BIEU HIEN CUA HQ GEN MA HOA CaTCPs O PAU GA (Cicer arietinum)
TRONG DIEU KIEN XU LY HAN VA ABA

Tran Duy Cudng', Trdn Phan Lam Son?,
Nguyén Hiu Kién', Chu Duic Ha%, Tran Dang Khanh"

TOM TAT
Han héan giy anh hudng bat 1gi dén qua trinh sinh trudng phét trién va ning suit ctua nhiéu loai cay trong.
Trong nghién ctiu nay, ching t6i tién hanh phéan tich miic d¢ biéu hién ctia 23 gen CaTCP trong mau l4 va ré
cua cay dau ga (Cicer arietinum) & diéu kién mat nudc va xti ly ABA tai cac thoi diém khac nhau. Dya vao két
qua RT-qPCR cho thdy, s6 lugng gen CaTCP c¢6 su thay d6i muic do biéu hién trén moi giong dau ga ILC482 va
Hashem la khdc nhau tuy thu¢c vao loai mau mo 14 hodc ré sau cac thai gian xt ly khac nhau. Ngoai ra, két qua
phén tich biéu hién gen trong mau 14 va ré ctia ca 2 gidng dau ga cho thay cic kiéu biéu hién phan ting véi tinh
trang mét nudc khac nhau, cd gen ting cudng biéu hién va ¢ gen gidm muic do biéu hién. Mot diéu quan trong,
nghién ctiu da xac dinh dugc CaTCP07 la mot gen tang cudng bi€u hién tiém ning trong ca 2 giong ILC482 va
Hashem, tit d6 c6 thé cung cip cho ting dung trong cac nghién ctiu tiép theo nham tao ra cac giéng ciy trong

c6 kha niang chdng chiu han.

Tu khoa: CaTCP, chiu han, d4u ga, diéu kién xt ly ABA, phén tich biéu hién gen, yéu t6 phién ma

I. PAT VAN PE

Han han dugc xac dinh la yéu t6 mdi truong
chinh kim ham sy sinh trudéng va nang suit cta
thuc vat. Cac nghién ctiu trudc day da danh gia vé
co ché phén tii c6 lién quan dén kha nang diéu khién
cay trong dap ting v6i han han (Jogaiah ef al., 2013).
Trong do, cac yéu té phién ma (TF) dong vai tro quan
trong trong viéc di€u hoa bi€u hién cac gen muc tiéu,
cac protein TCP (dugc dit tén theo bon loai protein,
cu thé1a TB1 (TEOSINTE BRANCHED 1) cua ngo,
CYC (CYCLOIDEA) ctia hoa mém ché, va PCF1 va
PCF2, ¢6 lién quan dén chiic nang diéu khién cac
dap ting ctia thuc vét trong diéu kién bat lgi ti moi
truong (Shanker et al., 2014).

Dbau ga (Cicer arietinum L.) 1a mot cay thudc ho
dau c6 gia tri dinh dudng dugc trong nhiéu & cac
nuGe thudc ving Chau A va Chau Phi, 13 nguén
cung cép vi lugng, vitamin, protein va thuc phdm
giau carcohydrate chti yéu cho cho con nguéi va lam
thtic an chan nuoi (Ha et al., 2014). Tuy nhién, han
han da gy ra nhiing anh hudng bat 1¢i t6i ndng suat
cay dau ga trén toan céu, dan t6i su gidm san lugng
dang ké. Do vy, nghién ctiu, phat trién nhiing gidng
dau ga c6 kha nang chong chiu véi diéu kién han

hén la viéc lam cép bach. Trong nghién ctiu trudc
ching toi da st dung toan bo trinh tu ctia hé gen
cua ciy dau ga d€ tim kiém cac gen CaTCP tiém
nang trong hé gen cta du ga. Trong tong s6 23 gen
CaTCP dugc phat hién trong trinh tu ctia hai giong
déau ga “kabuli” va “desi” c6 mot s6 gen CaTCP cho
thdy lién quan t6i han, di liéu nay da cung cip thém
bang chiing vé viéc diéu khién su dap ting v6i han &
cay dau ga (Tran et al., 2018).

Muc dich ctia nghién ctu nay 14 tién hanh kiém
tra muic d6 biéu hién ctia nhém gen CaTCP trong 2
gidng dau ga trai ngugc vé kha nang chong chiu han
¢ diéu kién xti ly mat nudc va xti ly ABA st dung ky
thuat RT-qPCR (real-time quantitative PCR). Thong
qua viéc phén tich, so sanh cac dic trung biéu hién
cac gen CaTCP & ca la va ré cua 02 gidng dau ga
trong qua trinh dap ing v6i mat nudc va xti ly ABA
da cung cép co s khoa hoc vé vai tro ctia cac gen
CaTCP trong qua trinh chéng chiu han trén cay dau
ga d€ co cach tiép can phu hgp trong chon tao gidng
cay trong tang cuong kha nang chong chiu han.
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Hat cta hai giéng dau ga: Hashem (nhay cam
véi han) va ILC482 (chiu han t6t) dugc nhan tu
Trung tdm qudc gia nghién ctiu vé ndong nghiép &
cac vung kho han, Syria [International Center for
Agricultural Research in the Dry Area (ICARDA),
Syria]. Kha nidng chdéng chiu han cua ching dugc
chiing minh qua viéc so sanh vé cac chi s6 chong
chiu bat lgi (stress tolerance index, STI) va nang
sudt trung binh (geometric mean productivity,
GMP) thu dugc ti nghién ctiu ngoai dong rudng
dudi diéu kién tudi nude day du va nuéc mua (diéu
kién han) (Rozrokh et al., 2013).

2.2. Phuong phap nghién ciu

2.2.1. Trong, xit' ly va thu mau

Hat ctia hai giong Hashem va ILC482 dugc trong
trong cac chiu dat dinh dudng, sau d6 dugc cham
soc va sinh trudng trong diéu kién nha kinh (nhiét
dd 30°C, chu ki quang 12 gio chiéu sang/12 gid toi,
cuong do chiéu sang 150 mmol m?s™ don vi chiéu
sang, d0 dm phong 60% dugc mo ta nhu & nghién
ctiu trudc day (Ha et al, 2014). Cay dau ga dugc
trong trong diéu kién binh thuong trong 9 ngay, sau
dé6 dugc st dung cho thi nghiém bao goém xt Iy mat
nuac, xti ly ABA va trong diéu kién c6 nudc day du.

Cu thé, cay dau ga 9 ngay tudi dugc loai bo hoan toan
dat bam trén ré mot cach can than tranh lam dtt ré.
Dbé xti ly mat nudc, cay dau ga dugc dat c6 dinh trén
gidy thdm Kim Towel va dé€kho 5 gid trong diéu kién
phong. Déi véi xti ly ABA, phén ré dugc ngam tiép
xuc trong nudc c6 chiia 100 mM ABA trong 5 gio.
Tai cac thoi di€m 2 gio va 5 gio sau khi xt ly mau,
cdc mau ré va mau ld cta chung dugc thu thap mot
cach riéng biét (3 1an lap lai/méi xti ly/giong).

2.2.2. Tach chiét RNA, xii ly DNasel, va tong hop
cDNA

RNA t6ng s6 dugc tinh sach ti cac mau 14 va
ré st dung hé théng RNeasy Plant Mini Kit and
QIAcube nhu hudng dan cua nha san xuét. Kiém
tra néng do RNA, xu ly DNAsel, t6ng hgp cDNA
cho RT-qPCR dugc tién hanh nhu phuong phap
dugc mo ta trong bai (Le et al., 2011).

2.2.3. Ddnh gid miic d¢ biéu hién cia cdc gen bang
ky thudat RT-qPCR

Céc trinh ty moi dac hiéu dugc thiét ké dua
theo bai bao cta Tran et al. (2018) (Bang 1) dugc
st dung trong phan tich RT-qPCR d€ danh gid mtc
do6 biéu hién cua 23 gen CaTCP lién quan dén cac
diéu kién xu ly khac nhau.

Bang 1. Trinh ty cac cap mdi CaTCP va gen tham chiéu IF4a st dung trong phén tich RT-qPCR

STT Tén gen Moi xudi Moi ngugc
1 CaTCP01 TTTTGCATCAGTTGCAGAGG GCAAACGAGCATCAAAGACA
2 CaTCP02 CCGATGGAAACTTCGTCAGT ACATGGCTCTCATCCTCACC
3 CaTCPO3 CAACGAAAGTGGTGGTGATG GCTGTCGCCGGTATCATATT
4 CaTCP04 CATGGAATTCCGGTGCTACT GACGGTGTAGCTGCATGAAA
5 CaTCP05 GCCTTTGGGGGAAAAGATAG TTTGAAGTGGTGGAAGCTCA
6 CaTCP06 TAACTGGTCATGGCAACCAA CGACGATGCCAGAACCTAAT
7 CaTCP07 AGGGTTAGCACCAATTGCAC GCATTTGAACCACCGCTACT
8 CaTCP08 TCCGATCCCAATTCACAAAT TTCACGCGTAAGCTGGAATA
9 CaTCP09 ACGCCGTAACCGTCACTAAC AAGCCATTCGATGGTTTGAC
10 CaTCP10 ACCTCCACCGGAAGTTCTTT GGACAATGAAGCCAGCAAAT
11 CaTCP11 CGTCAGCACCTTGTTCAACT TTGCGAGATTTTGTTGATGG
12 CaTCPI12 CAATGGGGAGGTAATTCCAA GACAACATTGGTGGCAAAGA
13 CaTCP13 GGGCCTTGCTGGTTACAATA AGAAGCACCTCCTCCTCCTC
14 CaTCP14 CAAAGCAGTTGATTGGCTCA TTGATCCTGCAGCAACATTC
15 CaTCP15 TGTTTTCCACCCTCACCTTT TGTCGATCTCTCTTGCTGGA
16 CaTCPl16 CAGCGACAAAACTTCCCATT GCTAAGGATGGGTACGGTGA
17 CaTCP17 ATCGGAGGAGGAGAAATCGT AGAATTGGATAGCGGTGTGG
18 CaTCPI18 CATACCATCAAACGCAGTCG AGCGGAGATTGGTCTTGCTA
19 CaTCP19 TTGAACTCATCGTCGTCGTC AAGGCGTCTAAAAGGCGAAT
20 CaTCP20 CGGATTGTGAAGTTGTTTCG GCTCTTGCTTTCTCCCTTGA
21 CaTCP21 AGGATGCCAGCTTTATGTGC GGCTGCTATGATGGATGGTT
22 CaTCP22 CCCACAAGGCTTTTCACAAT TCCCAAAACTTTGACCTTGC
23 CaTCP23 CAAATAAACTAGGGTTTTCCTCCA GAAGAGGCATTTTCAGGGGTA
24 IF-4a TGGACCAGAACACTAGGGACATT AAACACGGGAAGACCCAGAA
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Céc thong tin vé€ phan ting RT-qPCR dugc mo
ta chi tiét trong bai (Le et al., 2011). H¢ thong may
Stratagen MX3000P system (Agilent Technologies,
Santa Clara, CA, USA) dugc st dung dé chay cac
phan ting RT-qPCR, theo chu trinh: 95°C trong 1
phut; 40 chu ky ¢ 95°C 15 gidy va & 60°C 1 phut. Sau
chu ky PCR cuoi, dudng cong ndng chay thu dugc
ttt ho so nhiét 6 95°C trong 1 phut bdi mot hang s6
tang gitia 55 va 95°C. Gen IF4a dugc st dung nhu
la gen tham chiéu dya vao bai bao da dugc cong bo
(Tran et al., 2018), va phuong phap 244 dugc su
dung trong phan tich di liéu ctia RT-qPCR (Le et
al., 2012). Y nghia théng ké ctia cdc mtic d6 biéu
hién khac nhau trong cing mot giong hoac gitia
hai giéng trong cting diéu kién binh thuong va xu
ly han dugc xac dinh bang phuong phap Student’s
t-test (one tail, unpaired, equal variance). Mot gen
dugc xac dinh lién quan dén han néu gia tri fold-
change > 2 (P < 0,05) & it nhit mot thoi diém trong
diéu kién xt ly han. D6i véi viéc so sanh cac mtc
do biéu hién cua cac gen CaTCP gitia hai giong ting
kha nang chong chiu han ILC482 va giong chiu han
kém Hashem, ty 1¢ biéu hién khac nhau khi gia tri
fold-change it nhit bang 2 (P < 0.05) dugc xac dinh
la c6 y nghia.

2.3. Thoi gian va dia diém nghién ciiu

Nghién ctu dugc thuc hién ti ndm 2020 dén
ndm 2021 tai Trung tdm Phét trién bén viing ngudn
Khoa hoc (RIKEN), Nhit Ban.

III. KET QUA VA THAO LUAN

3.1. Panh gia biéu hién cua cac gen CaTCP trong la
va ré cuia giong chiu han ILC482 va giong nhay cam
v6i han han Hashem trong diéu kién mét nuéc

D€ nghién ctu r6 hon vé nhiing dong gop cua
cac gen CaTCP d6i véi kha nang chiu han trén cay
dau ga, dong thoi tim ra cac gen tiém nang phuc vu
cho nghién ctiu chtic nang chi tiét hon sau nay, cac
giong dau ga chiu han ILC482 va giong Hashem
nhay cadm véi han han dugc lya chon d€ danh gia
muc d6 biéu hién ctia ching trong diéu kién mat
nudc.

Dua trén két qua RT-qPCR c6 dugc sau khi
kiém tra sy bi€u hién ctia 23 gen CaTCP & ca la va
ré trén hai giéng dau ga Hashem va ILC482 tai cac
thoi diém xu Iy han sau 2 gid va sau 5 gio nhan thay
rang, c6 nhiéu gen CaTCP cho thiy su thay d6i mtic
d¢ biéu hién tang hodc giam tai cac thoi diém 2 gio
hodc 5 gio sau khi bat dau xu ly mat nuéc.
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3.1.1. Sy biéu hién ctia cdc gen CaTCP 6 ld trong
diéu kién mdt nuéc

Khi dédnh gid sy biéu hién ctia cdc gen CaTCP &
trong 14 ctia 2 giong dau ga ILC482 va Hashem sau
khi xt ly mat nudc (Bang 2) cho thdy, mot s6 gen
CaTCP c6 sy thay d6i mtic do bi€u hién chi & gidng
ILC482 hodc Hashem, tuy nhién ciing c6 mot s
gen cung luc thay d6i trén ca 2 giong. Cu thé, tai
thoi diém 2 gid sau khi xti ly mét nudce chicéd 1 gen
CaTCPO07 tang mtic d¢ biéu hién & giong ILC482,
nhung c6 3 gen CaTCP thay déi 6 giong Hashem gom
c6 2 gen tang muc do biéu hién (CaTCP07 va 14)
va 1 gen giam biéu hién 1a CaTCP15. Trong do, gen
CaTCPO07 tang biéu hién & ca 2 giong ILC482 va
Hashem tai thoi di€m 2 gi¢ sau khi xt Iy mat nudc
& 14. Tai thoi diém 5 gio sau khi xt Iy mét nude 614,
c6 2 gen (CaTCP07 va 14) tang va 7 gen (CaTCPO5,
09, 10, 13, 15, 17 va 18) gidm mtc do biéu hién &
giong ILC482; trong khi d6, giong Hashem c6 1 gen
CaTCP7 tang va 11 gen (CaTCPO05, 06, 09, 10, 13,
15, 16, 17, 18, 19, va 23) giam mtc d¢ biéu hién.
Khi danh gia biéu hién cta cac gen CaTCP & trong
cung ca 2 giéng tai thoi diém 5 gid, chung toi ghi
nhén cé ¢6 7 gen (CaTCP05, 09, 10, 13, 15, 17, 18)
la gidm biéu hién & ca 2 gidng ILC482 va Hashem.
Qua két qua danh gia biéu hién ctia cac gen CaTCP
6 trong la ctia ca 2 giong dau ga ILC482 va Hashem
sau 2 va 5 gio xu ly mét nudc, chung t6i ghi nhan
c6 1 gen CaTCPO07 biéu hién manh & ca 2 gidng tai
cac thoi diém xt ly mat nude.

3.1.2. Sy biéu hién ctia cdc gen CaTCP 6 ré trong
diéu kién mdt nuéc

Trong khi danh gid sy biéu hién cta cic gen
CaTCP & trong ré cua 2 giéng dau ga ILC482 va
Hashem sau khi xt ly mat nudc (Bang 2) ciing cho
thdy mét s6 gen CaTCP c6 su thay d6i mtic d6 biéu
hién chi & giong ILC482 hodc Hashem, mot s6 gen
thay d6i dong thai trén ca 2 gidng.

Cu thé, tai thoi diém 2 gi6 sau khi xt ly mét
nudc c6 5 gen (CaTCPO07, 12, 13, 19 va 20) tang va
2 gen (CaTCPO5 va 17) gidm muc d¢ bi€u hién &
trong la ctia giong ILC482, nhung & giong Hashem
c6 6 gen (CaTCPO07, 12, 13, 15, 19 va 22) tang va
1 gen CaTCP05 giam biéu hién. Trong s6 cic gen
nay, c6 4 gen (CaTCPO07, 12, 13 va 14) cung tang va
1 gen CaTCPO05 cung giam biéu hién & trong ré cua
ca 2 giong ILC482 va Hashem sau 2 gio xt ly mét
nudc (Bang 2).
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Bang 2. Miic d¢ biéu hién ctia cac gen CaTCP & 14 va ré trong hai giong dau ga ILC482 va Hashem
trong diéu kién xt ly mét nudc tai cic thoi diém 2 gio va 5 gio

CalCPu7
CalCros
CaTCPog

-1.49

006476
0,02540

-1,18

0.00008

Bilu hod bifu hifn gen khi xir I¥ mit nwée & 1 can tirog gidng Pidu hod bifu hidn gen khi xir 1§ mit nude & rf cia tirmg gidng
Gene | S 2 gir | ‘SsusSgy 00 | 2 Swdgy 00 | 2 SeuSgh 0
1LC482| P-value 1 P-value | ILC482 | P-value b Povalue |ILC482 | P-value |Hask P-value | [LC452 | P-value | Hash P-vulue

CaTCPOI | 108 000811 -104 |028704 | 1,30 [o22268 | 1,83 | ooo721 | -4 |oos0124 011955 | 1,73 | 00317 | 188 | 003337
CaTCPO2 | 123 021367 1,13 | 013767 | -1.11 026362 | -1,05 | o30am1 | 192 0067638 143 | 03214 [ 131 | 004558
CarcCPoi | 1,39 |0pas63| 1,04 |03s4s0| 128 |011289 | 1,21 | 024237 | 1,03 |03m73es| 1,09 | 006625
CalCPO4 | -1.25 [021806] 145 [oo1es0]| ozs [oo7asa | omr [ voesr | -0 [oz2e00a1 000521
CaTCPos | -139 | 0,12673 0.01514
Carcpos | <127 |o01a67] 108 | 0.24333 | 0.00566 | 037387 | 101 | 046257| 108 | 020113

0,12193
000016

-1.07
-1.62

0,359222
0,161168

0,26370

CalcPig -1.28 0,18000 =1,40 0,00020 0,281203 0,00308 -1,91 | 0,00045
CaTCPI1 | 142 |042231] 192 | 002469 0,061687 0,09118

CaTCPi2 | -146 | 0,00496 0,14312

CalPi3 110 036717 0,27139

CaTCP14 | 1,87 |003415 | 1es | 001024 | | 0,02678

Carcris | 164 |003847

CalCPie | -1,39 | 004532

CalCP17 | -1,58 |0,01203| -1,01 | 049143

CaTCPIS | -1,04 |044329| -1,57 | 0.09546

CaTCPI9 | 1,05 |036569| -1,14 |027139 0,01392

CaTCP20 1,16 0,22216 1,44 0,05503 0,98 0,44547 =1,01 042635 1,42 | 0,25699

CaTCP21 | -163 [019071] -139 [o02838 | 130 [023107] -122 | 015712 | 103 Joasiaz| -1,18 [0.27518] -1,30 [ 0,07784 |
CaTCP22 | -138 |0,00265| 1,19 | 0,14287 | 114 | 0,33628 0,30757

CaTCP23 | 299 |0,19099 | -1,52 | 0,03447 | -1,62 | 0,15028

Ghi chil: Gid tri mau dé/xanh biéu thi sy tang/gidm miic dj biéu hién ciia cdc gen trong diéu kién xit Iy mdt nudc,

thod man diéu kién miic do biéu hién °|2| va P <0,05.

Khi quan sét tai thoi diém 5 gio sau khi xtt ly mat
nudce 6 ré, ching toi ghi nhan c6 13 gen thay déi biéu
hién & giong ILC482 trong d6 c¢6 10 gen tang va 3 gen
gidm, trong khi d6 c6 14 gen thay d6i 6 giong Hashem
cling c6 10 gen tdng nhung c6 4 gen gidm. Hon niia,
khi phan tich biéu hién & ca 2 giéng chung t6i nhan
thay tat ca 10 gen nay (CaTCP07, 11, 12, 13, 14, 15,
19, 20, 22, va 23) cung tang su biéu hién nhung chi 2
gen (CaTCPO5 va 18) cung giam & ré clia ca 2 gidng
ILC482 va Hashem sau 5 gio mat nudc. Két qua phan
tich biéu hién & ré cta ca 2 giéng sau 2 va 5 gi6 xu
ly mat nudc, cho thdy gen CaTCT07 déu tang mtic
do bi€u hién (Bang 2). Qua két qua danh gia biéu

hién céc gen CaTCP & 14 va ré ctia ca 2 giong dau ga
ILC482 chiu han t6t va Hashem nhay cam véi han sau
khi xti ly mét nudc & cac thoi diém, chiing toi thdy gen
CaTCP07 1a mét gen tang cudng biéu hién tiém ning
cho nghién ctiu chtic nang sau hon.
3.2. banh gia biéu hién ctia cac gen CaTCP trong la
varé cua giong chiu han ILC482 va giong nhay cam
v6i han han Hashem trong diéu kién xu ly ABA
3.2.1. Sy biéu hién cia cdc gen CaTCP 6 ld trong
diéu kién xii Iy ABA

Khi phan tich su bi€u hién ctia cac gen CaTCP &
trong 14 cuia 2 giong déu ga ILC482 va Hashem sau
khi xti ly v6i ABA & céc thoi diém (Bang 3).

Bang 3. Mtic do biéu hién ctia cac gen CaTCP & 14 va ré trong hai giéng d4u ga ILC482 va Hashem
trong diéu kién xti Iy ABA tai cc thoi diém 2 gio va 5 gis

Didu hoa bifu hin gen khi xir Iy ABA & miu i ciia mdi giéng

PHéu hod bidu hign gen khi xir If ABA & miu rf cis mdi gibng

046767

114

0.15681

G291y,

000028 1,51

-

0,00237

Gene Sau 2 giir I Sau 5 giir Sau 2 giir Sam & gior
ILC482 | P-valuc | Hasl P-value | ILC482 | P-value  Hashem | P-value [ILC482| P-value | Hashem | P-value | ILC482 | P-value |Hashem | P-value
CaTCPOI | L10 | 006240 | 121 o.nmsh 1,50 | 000876 | 120 |020238| 137 |008728| 127 | 021863 —
1,53 |001218 | -1, 1,68 039 0,13396 | 1,84 1,02 46
e S 139 | - S T | -104 | 041462
103 | 040811 005814 | 1,07 | 012303 016780 | 1,10 | 017172 139 | 001313
007283 | -1,97 | 001202 -L73 | 001264

4404 | -1,67 | 000454

CaTCPOS 0,03028 | -1,25 |012542] 1, 0,04271 0,01055 0,46442 0,03136
CalTCPO9 | 160 | 000071 | 1,95 | 000029 1,04 | 021334 | 135 | 004225 | 1,10 | 029933 | 116 | 000736 | -1,54 | 0,00002 | -1.07 | 004815
CarcPio | 137 | 001961 | 1,59 001310 1,53 | 006107 | 1,27 | 020284 | 115 | 021685 | 109 |005111| 145 | 001990 | 1,03 | 041616
CalCPI1 1,30 0,18529 1,05 049804 1,87 001179 | 1,02 048452 1,33 0,12306 0,69 0,15341 101 0,43373 1,05 | 0,34475
CalCPi2 0,023566 0,10001 ¥ 0,16324 1.09 0,00062 1.77 0,10738 135 0,12445 0,02141 000171

CalCPI3
B.5 045000
CalCPls

CalCPI7

-1.34

046180

0,03813

039948

0, 18000

0,1272% |

0,056639

0.13376

016373 | 322 |o00464 | 204 | 005408
0,03495 | 1,93 [ 0,18908 | 1,08 | 042729
291 | 007156 | 1,62 | 017686

1o | 021024 ]

0,17681

0,04696

1,07

0,29241

[ Los | o.s077s | 135 | 000777 |

CalCPI8 -1,18 0,01425 0,14517 -1.30 007215 [
CaTcPiv | 108 029321 | 1,02 [0,2420] 126 | 039948 E,
CalCP20 1,04 036791 1,10 0,30024 -1,10 0,26210 -1, 038244 2,65 006146
CalCP2] 121 046940 1,24 0,14660 1,39 0,22036 1,25 022627 | -1,33 | 026507 | -1,19 | 006247 -1,19 0,28897 -I,2)_ 0,10146
CalCP22 1,14 0,25592 1,32 0,06591 1,08 0,42297 1,03 043277 _1_53 003174 1,77 0,00193 1,20 0,22571 _I_‘lil 005464
CalCP23 1,53 021335 125 0,19718 164 049642 1,05 036052 | -1,55 | 015415 | -1.26 | 029709 1,03 0,41885 1,00 042638

Ghi chil: Gid tri mau dé/xanh biéu thi sy tang/gidm miic d¢ biéu hién ciia cdc gen trong diéu kién xii Iy ABA, thod
man diéu kién miic d¢ biéu hién *|2| va P <0,05.
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Két qué cho thay, chi c6 it gen thay d&i muc do
biéu hién déng ké trong diéu kién xu ly ABA. Cu
thé, tai thoi diém 2 gid sau khi xti Iy ABA, ¢4 2 gen
(CaTCPO7va 14) cing tang va 1 gen CaTCP15 ciing
gidm muc d6 biéu hién & ca la ctia 2 giong ILC482
va Hashem. Tai thoi diém 5 gid, c6 4 gen (CaTCPO1,
07, 14 va 15) ting mtc d6 biéu hién & la cta giong
ILC482, nhung chi c6 2 gen (CaTCPO07 va 15) tang
va 1 gen CaTCI7 giam mtuic do biéu hién & 14 cta
Hashem. Tai thoi diém nay chung t6i ghi nhan c6
2 gen (CaTCPO07 va 15) tang biéu hién & ca 2 gidng
ILC482 va Hashem. Khi quan sat & ca 2 thoi diém,
thi chi ¢6 1 gen CaTC07 tang mtc d¢ biéu hién & 14
clia ca 2 giong tai 2 va 5 gio sau khi xt ly ABA.

3.2.2. Sy biéu hién ciia cdc gen CaTCP 6 ré trong
diéu kién xii Iy ABA

Trong khi quan sat su bi€u hién cua cic gen
CaTCP & ré cua ca 2 giong ILC482 va Hashem sau
khi xt ly ABA & cic thoi diém (Bang 3) ching toi
nhan thdy, c6 nhiéu gen CaTCP thay d6i biéu hién
& ré so v6i ld ctia ca 2 giong. Cu thé, ¢ 5 gen thay
d6i muc do biéu hién trong ré cta giéng ILC482 &
thoi diém 2 gio sau khi xt ly ABA, gébm c6 3 gen
(CaTCP07, 18 va 20) tang va 2 gen (CaTCPO05
va 17) giam mtc d¢ bi€u hién; tuy nhién & giong
Hashem chi c6 3 gen thay ddi biéu hién bao gém 2
gen (CaTCP07 va 18) va 1 gen CaTCPO05 giam biéu
hién & cung thoi diém. Khi so sanh gitia 2 gidng tai
thoi diém 2 gid, ¢6 2 gen (CaTCP07 va 18) cung tang
va gen CaTCP5 cung giam mtuic d¢ biéu hién. Tai
thoi diém 5 gio sau khi xti Iy ABA, c6 8 gen thay ddi
muic do biéu hién & ré cua giong ILC482 gdbm ¢ 7
gen (CaTCPO07, 08, 14, 16, 18, 19 va 20) tang va 1
gen CaTCP05 giam biéu hién; nhung & ré ctia giong
Hashem chi ¢6é 5 gen (CaTCPO1, 07, 13, 18 va 19)
tang va 2 gen (CaTCPO05 va 15) gidm biéu hién. Khi
phén tich biéu hién trong ca 2 giéng cung thoi diém
5 gi6 sau khi xti ly ABA, c6 3 gen (CaTCPO07, 18 va
19) la cung tang va 1 gen CaTCPO05 cung giam biéu
hién. Khi két hgp ca 2 thoi diém xi ly ABA luc 2 va
5 gi¢ thi ghi nhén c6 2 gen (CaTCP07 va 18) cung
tang va 1 gen CaTCPO05 cung gidm biéu hién & ré ctia
2 giong ILC482 va Hashem. Mot diéu thu vi la, gen
CaTCP07 tang biéu hién & ca ld va ré ctia 2 giong dau
ga ILC482 va Hashem sau 2 va 5 gio xti ly ABA.

Qua két qua phan tich muc d biéu hién cta cac
gen CaTCP bang RT-qPCR & ca 14 va ré cua 2 gidng
dau ga ILC482 va Hashem sau khi xti ly mat nuéc va
xit Ij ABA & thoi diém 2 va 5 gio. Chiing i nhan
thdy, c6 nhiing gen chi bi€u hién & ré hodc 1a cta
giong chiu han ILC482 trong diéu kién xti mat nudc,
nhung khong thay ddi ¢ giéng nhay cam véi han va
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ngugc lai; tuy nhién ciing c6 nhiing gen thay d6i &
ca ld va ré cua 2 giong ILC482 chiu han tét va giong
Hashem nhay cam véi han trong diéu kién xt ly mat
nudc. Ngoai ra, c6 nhiing gen thay déi biéu hién &
diéu kién xti Iy mat nudc khong phu thudc vao ABA,
tuy nhién c6 gen lai phu thuoc vao ABA. Trong s6
23 gen CaTCP nay, ching t6i nhan thiy CaTCP07
13 mot gen tang cudng biéu hién & ca 14 va ré ctia 2
giong dau ga ILC482 va Hashem & tit ca cac thoi
diém xu ly mét nudc; dong thdi gen nay ciing biéu
& cac thoi diém. Diéu nay chiing td, CaTCP07 la mot
gen tiém nang vo cling hiia hen trong viéc cai tao cay
dau ga noi riéng va cdy trong quan trong khac ndi
chung c6 kha nang chong chiu véi bat 1¢i han thong
qua con duong phu thuc tin hiéu ABA thoéng qua
tang cuong biéu hién ctia no. Yéu t6 phién ma TCP la
mot trong nhiéu ho phd bién ctia diéu hoa phién ma
& thuc vat. Pa c6 mot s6 nghién ctiu vé nhoém yéu t6
phién ma TCP trén cac cdy trong chinh va xac dinh
dugc 22 gen TCP trén cay lda, 36 gene TCP trén ciy
san, 30 gene TCP trén cay ca chua, 38 gene TCP trén
cay bong va mot s ciy trong khac (Lei et al., 2017).

Su hinh thanh va ciu tao ré dugc coi 1a mot dic
diém quan trong cua ré trong viéc phan ting véi cac
tac nhén ngoai canh bat lgi tit moi trudng, bao gom
ca han han nham giup cho céy trong ting kha nang
thich nghi vé6i diéu kién bat 1gi. Chiéu dai ré so cép,
sinh khdi ré va s6 lugng ré phu dugc coi 1a mot trong
nhiing thong s6 quan trong dé danh gid kha ning
chiu han ctia cay trong. Trong nghién ctiu nay, chiing
toi da danh gia muc d6 biéu hién ctia 23 gen CaTCP
trén ca 2 giong dau ga ILC482 (chiu han) va Hashem
(nhay cam véi han) trong diéu kién mat nudc va xt
ly ABA. Két qua cho théy s6 lugng gen CaTCP c6
su thay d6i biéu hién tai mo ré la kha nhiéu. Cu thé,
trong diéu kién xti ly mét nudc cta ré, ¢ téng cong
15 gen cho thdy sy thay d6i trong d6 c6 10 gen cho
thdy muc d6 biéu hién ting va 5 gen cho thdy muc do
biéu hién giam (ca trén giéng ILC482 va Hashem).
Bén canh d¢6 trong diéu kién xtt ly ABA, ¢ téng 12
gen cho thdy su thay déi trong d6 c6 9 gen cho thédy
muc do biéu hién tang va 3 gen cho thdy mic d6 biéu
hién giam. Diéu nay cho thdy mdi tuong quan gitia
kha nang chiu han ctia cay dau ga vdéi so lugng gen
CaTCP phan ting véi tinh trang mat nudc trong ré.
Do vay, v6i két qua thu dugc vé miic do biéu hién cac
gen CaTCP trén mau 14 cay dau ga duéi diéu kién
mat nudc hodc xt ly ABA, cho théy sy lién hé gitia
cac gen CaTCP va cac ddc diém & 14.

Ngoai ra, mot trong nhiing muc tiéu chinh ctia
nghién ctiu nay la xac dinh dugc cac gen CaTCP
tiém nang dé€ cai thién va phat trién cac giéng cay
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chiu han béng céch sti dung cic cong cu ky thuét
di truyén. Dya trén két qua chung t6i thu dugc sau
khi danh gia mtc do biéu hién cta tong s6 23 gen
CaTCP trén ca 2 giong dau ga ILC482 chiu han va
giong Hashem nhay cam v6i han hdn, thiy ring gen
CaTCPO07 1a gen duy nhét c6 muc do bi€u hién ting
manh & ca 2 giéng ILC482 va Hashem, trong cad mau
14 va ré dudi diéu kién mét nudc va xti ly ABA. Day
c6 thé€ dugc coi la gen tiém ning nhat trong ho TF
TCP trén cay dau ga, vi vay gen CaTCP07 c6 thé tiép
tuc dugc nghién ctiu sdu hon bang st dung ky thuét
chuyén gen nham ting cuong bi€u hién d€ tao ra cac
giong cay trong c6 kha nang chiu han.

IV.KET LUAN

Qua nghién ctiu nay cho thdy, trong so tat ca 23
gen CaTCP thi chi c6 CaTCP07 1a gen ting mtic do
biéu hién & ca la va ré ctia 2 giong dau ga ILC482 chiu
han va Hashem nhay cam véi han & tit ca cac thoi
diém xu ly mat nuéc va ABA. Nhu vay, CaTCP07
dong vai tro nhu mot gen tiém nang ddy hiia hen dé
cai tién kha nang chong chiu véi han han ctia cay dau
ga va/hodc cdy trong quan trong khac trong tuong lai.

TAI LIEU THAM KHAO

Ha, C. V., Nasr Esfahani, M., Watanabe, Y et al. 2014.
Genome-wide identification and expression analysis
of the CaNAC family members in Chickpea during
development, dehydration and ABA treatments.
PLOS ONE, 9(12): e114107.

Huang, G. T., Ma, S. L., Bai, L P., Zhang, L., Ma, H., Jia,
P., Guo, Z. E, 2012. Signal transduction during cold,

salt, and drought stresses in plants. Molecular Biology
Reports, 39(2): 969-987.

Jogaiah, S., Govind, S. R., & Tran, L.-S. P. 2013. Systems
biology-based approaches toward understanding
drought tolerance in food crops. Critical Reviews in
Biotechnology, 33(1): 23-39.

Le, D. T., Nishiyama, R., Watanabe, Y et al. 2011.
Genome-wide expression profiling of soybean two-
component system genes in soybean root and shoot
tissues under dehydration stress. DNA Research,
18(1): 17-29.

Le,D.T., Aldrich, D.L., Valliyodan etal. 2012. Evaluation
of candidate reference genes for normalization of
quantitative RT-PCR in soybean tissues under various
abiotic stress conditions. Plos One, 7(9): e46487.

Lei, N., Yu, X,, Li, S., Zeng, C., Zou, L., Liao, W., & Peng,
M. 2017. Phylogeny and expression pattern analysis
of TCP transcription factors in cassava seedlings
exposed to cold and/or drought stress. Scientific
Reports, 7(1): 10016.

Rozrokh, M., Sabaghpour, S.H., & Armin, M. 2013.
Determining the best indices of drought tolerance in
chickpea genotypes. Plant Ecophysiology, 4: 25-36.

Sabaghpour, S.H., Malhotra, R.S., and Banai, T. 2005.
Registration of ‘Hashemy Kabuli chickpea. Crop
Science, 45: 2651.

Shanker, A.K., Maheswari, M., Yadav, S. K et al. 2014.
Drought stress responses in crops. Functional &
Integrative Genomics, 14(1): 11-22.

Tran, C.D., Chu, H.D., Nguyen et al. 2018. Genome-
wide identification of the TCP transcription factor
family in chickpea (Cicer arietinum L.) and their
transcriptional responses to dehydration and
exogenous abscisic acid treatments. Journal of Plant
Growth Regulation, 37(4): 1286-1299.

Expression Level of CaTCPs Encoding Genes in Chickpea (Cicer arietinum)
under Drought and ABA Treatment Conditions

Abstract

Tran Duy Cuong, Tran Phan Lam Son,
Nguyen Huu Kien, Chu Duc Ha, Tran Dang Khanh

Drought stress causes adverse influences on the growth, development, and yield of numerous crops. Some studies have
indicated that the transcription factor group TCP plays a key role in the drought tolerance of plants. In this study, the
expression levels of 23 CaTCP genes in leaf and root samples of chickpea plants (Cicer arietinum) under water deficit and
ABA treatment conditions were evaluated. Based on RT-qPCR results, the number of CaTCP genes with varying expression
levels was observed in each chickpea variety, ILC482 and Hashem, respectively. Furthermore, expression analysis of genes
in both leaf and root samples of both chickpea varieties revealed different expression patterns in response to water deficit,
with some genes showing increased expression, while others demonstrated decreased expression levels. Moreover, the
results have identified the CaTCP07 gene as a potentially drought-responsive gene in both ILC482 and Hashem varieties,
suggesting its potential application in further research on developing drought-tolerant crop varieties.

Keywords: CaTCP, drought tolerance, chickpea, ABA treatment condition, expression analysis of gene, transcription
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ANH HUGNG CUA LIEU LUQNG KALI BO SUNG DEN NANG SUAT,
CHAT LUQNG LE VH6 TAI BAC HA, LAO CAI

Nguyén Thi Cdm My", Luu Ngoc Quyén?,
bao Thé Anh®, Hoang Thi Mai*

TOM TAT
Nghién cttu nhim danh gid hiéu luc cta viéc bd sung kali cho giong 1é VH6 10 tudi tai Bac Ha, tinh Lao
Cai. Thi nghiém dugc b6 tri theo khéi ngau nhién 1 nhéan t6 véi 5 cdng thiic va 3 14n nhic, méi 6 thi nghiém
trong 5 cay. Két qua nghién ctiu cho thdy, bén bs sung kali véi lugng 80 g/cay K,O c6 hi¢u qua déi véi nang
sudt, chat lugng giong 16 VH6: cu thé, nang sudt (51,73 kg/cay) ting so v6i d6i chiing 39%, tang ham lugng chat
kho (14,2%), duong tong s6 (11,5%), vitamin C (34,41 mg/100 g), do Brix (11,8%) dong thai gidm axit hiu co
(0,12%). Hiéu qua kinh t€ mang lai khd cao (428,35 triéu dong/ha).
T khoéa: Cay 1¢, giong 1é VHS, liéu lugng kali, ndng suat

I. PAT VAN PE

Giong lé VH6 dugc cong nhéan theo Quyét dinh
$0 2281/QDb-BNN-KHCN ngay 05/06/2017 ctia Bd
Nong nghiép va Phat trién nong thon tu két qua dé
tai nghién ctu tuyén chon va phat trién mot s6 cay
dn qua 6n d6i 6 phia Bac cua Vién Khoa hoc Ky
thuit Nong Lam nghiép mién nai phia Bac (Do Sy
Anvacs., 2017).

Tinh Lao Cai cting nhu mot s6 dia phuong viing
mién nui phia Bac ¢6 1gi thé vé d cao so v6i muc
nudce bién, c6 khi hau lanh vao muia déng, thuan lgi
cho viéc phat trién céy trong 6n déi, dic biét la cay
an qua trong dé co cay 1é.

Theo két qua ctia Fatma et al. (2022), phan kali
c6 anh hudng dén khéi lugng qua, chiéu dai, chiéu
rong qua, thé tich qua, khéi lugng dich qua, khoi
lugng va do day vo, khoi lugng ctii/qua, s6 hat/qua
va khoi lugng hat. Két qua nghién ctiu ctia Shen et
al. (2018) cho thdy, kali c6 vai trd quan trong doi
v6i qua trinh trao déi chét va dong hoa trong qué
trinh sinh trudng ctia qua 1é, qua dé tac dong dén
khoi lugng va nang sudt ciy trong.

Cung v6i cac bién phap ky thuat cham soc cay
1é nhu cét tia, quan ly d6 &m dat, phong tru dich
hai..., viéc b6 sung phan bén néi ching va phan
kali noi riéng c6 vai tro quan trong do dé viéc xac
dinh liéu lugng bén thich hop can phai dugc xac
dinh. Chinh vi thé nghién ctiu anh hudng cta

lugng bon kali b6 sung dén nang sudt, chét lugng
1é VH6 tai Bic Ha, Lao Cai dugc tién hanh.

I1. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién citu
Gidng 1é VH6 tudi 10.

Phan bén: Dam uré (46% N), supe lan (16%
P O,), kaliclorua (60% K,O), phan chuéng.

2.2. Phuong phap nghién ctiiu

2.2.1. Phuong phdp bé tri thi nghiém

Thi nghiém 1 nhan t6 gom 5 cong thic, 3 lan
nhac lai, dugc bé tri theo khéi ngau nhién diy du
(RCBD). Mbi 6 thi nghiém 5 cay. Cong thiic 1 (CT1):
Nén + 0 g K O/céy (Déi chiing); cong thiic 2 (CT2):
Nén + 40 g K O/céy; cong thuc 3 (CT3): Nén +
60 g K O/cay; cong thiic 4 (CT4): Nén + 80 g K O/cay;
cong thuc 5 (CT5): Nén + 100 g K O/cay.

Tat ca cac cong thiic thi nghiém cung ap dung
chung mdét nén cham sdc véi lugng phéan bon la:
40 kg phan chuéng hoai muc + 300 g N + 200 g
PO, + 420 g K O/cay. Cdc ky thuat khdc tién hanh
theo huéng dan ky thuit trong Lé VH6 ctia Trung
tam Gidng nong nghiép Lao Cai (2017).

2.2.2. Chi tiéu va phuong phdp theo doi

Trén moi cdy xdc dinh canh gitia tan, theo 4
huéng, ngit 5 qué/cay x 5 cay/lan nhic x 3 lan

' Khoa Néng - Lam, Truong Pai hoc Hung Vuong

2 Vién Khoa hoc K§ thuat Nong nghiép mién nui phia Bic

? Vién Khoa hoc Nong nghiép Viét Nam
4 Khoa Nong hoc, Pai hoc Nong Lam Béac Giang
*Tac gia lién h¢, email: my.nlhv@hvu.edu.vn
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