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Cloning and Analysis of a Salt Stress Related Gene TabHLHI3 in Wheat
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Abstract ; In the large-scale sequencing of the wheat full length cDNAs clones in our laboratory and functional
analysis of transcriptional factors,a salt stress related gene was screened out and named TabHLHI3. TabHLHI3 was
1072 bp in full length with a 720 bp ORF,encoding a bHLH transcriptional factor with 240 amino acids. After com-
paring the genomic sequence with its cDNA sequence of TabHLHI13 ,we found that it contained five exons and four
introns. Homologous analysis found that TabHLH13 had similarity with bHLH proteins from barley and Brachypodi-
um as high as 96.2% and 90. 5% , respectively. Using electronic mapping strategy, TabHLHI3 was mapped onto
wheat chromosome 7DL. The results of subcellular localization indicated that the TabHLH13 protein was a nuclear-
localized protein. Tissue specific analysis indicated that TabHLHI3 expressed in root, stem, leaf, shell, pistil , and
anther. RT-PCR and qRT-PCR revealed that the expression of TabHLHI3 was induced by salt stress.
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Fig.1 Gene and protein structures of TabHLHI13

2.2 TabHLHI3 B BEE AL
Xt GrainGenes ["ELAENLAY 7104 2% EST J¥51
WATK R, 158 — 55 TabHLHI3 N 73] 58 44
[ ) EST J341] ( BF483115) ,i% EST #{5E S AE/NAZ 1)
557 [RIIERE B Y 7DL Je 4K | 3R W] TabHLHI3 K&
R {37 F/NEE 1) TDL Yefafk b
2.3 TabHLH13 5H 7 rhEIFEE B MLILE
FIH Blastp F2 /7 MASFEAR/NAZ A BE DRI 2 15
LR’ /NZZ (Triticum wrartw) A1 D 3 R 2H 4L 5
Aok (L 2E B (Aegilops tauschii ) W Ho X 15 3] T

TabHLH13 AYZFEM2 751 EMS54079. 1( T. urartu) il
EMT27826. 1( Ae. tauschii) , % 5 TabHLH13 ¥4l
RIPE S 314 99. 3% Fi1 98. 5% ; [E B, I F At 4y Foh o
837 13 45 TabHLH13 £ [7]J65 5: & 19 bHLH &
F1, X5 28 5 A7 B S 45 SR i 7, TabHLH13 & H:
HLSERIT 51 5 KA RN AR R 1) —1> bHLH %% 5 [
TA B B ARALE, 23 51 h 96. 2% F190. 5% , B i
WA TR Y REMGE . ARG 4T
S5 IR, TabHLH13 b 7] 5 285 11 78 55 IR
Tt Z BB AL T — A48 B 43 32, R A SE P 7E



5 1 PR PRAS N ER A M SEBE IR TabHLHI3 W) TR S /3Bt 1009

PR AR PR BT SR A Ak e EEERLE 16 R [A A bHLH 2 (A & 58 4 4 1]
B K A T BB oAk (8 2-A) B, SRR BB 43.1% . X R IZ AR

Xof 3 e I PR (1) 24 35 R T 9 ik — 20 o i R B bHLH 25 k4 3 7F i Ak 2o 78 o 2 R 5 AR 5r 19 (D 2-
7¢ bHLH Z5#9 50 51 LA # sr, i m 22 &~ B),

82 bHLH13-Aa
57 <{ EMS54079.1(Triticum urartu)
98

EMT27826.1(Aegibops tauschii)

94

BAKO03093.1(Hordeum vulgare)

52 XP 003573355.1(Brachypodium distachyon)

XP 006659812.1(Oryza brachyantha)

B b
P 100 99 EAZ05534.1(Oryza sativa Indica)
100 NP 001060960.1(Oryza sativa Japonica)

I: XP 004972892.1(Vitis vinifera)
ACF84747.1(Zea mays)

99

XP 007211937.1(Prunus persica)

XP 002274829.2(Setaria italica)

AAMG64276.1(Arabidopsis thaliana)

PERUKELY] 57
5 i

ACG60665.1(Nicotiana tabacum)

94 ACU23766.1(Glycine max)
XP 003607701.1(Medicago truncatula)

92

0.09

@A)

bits
— [ (5] w
> I I 1
>0
-
— 5 w—
[ oem mm ]

A ; Phylogenetic tree of TabHLH13 and their homologous proteins, B:The sequence logos for bHLH domain of TabHLHI3 and their homologues.
Each logo consists of stacks of symbols, one stack for each position in the sequence. The overall height of the stack indicates the sequence
conservation at that position, while the height of symbols within the stack indicates the relative frequency of each amino or nucleic acid at that position
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Fig. 2 Homology analysis of TabHLH13 with
the bHLH proteins from other species
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Images A,B,and C were onion epidermal cells that were transformed with GFP drived by 35s promoter, Images D, E,
and F were onion epidermal cells that were transformed with GFP; TabHLHI3 drived by 35 s promoter
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Fig.3 Subcellular localization of the TabHLH13

protein in onion epidermal cells
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Fig.4 Tissue-specific expression analysis pattern of
TabHLH13 by RT-PCR in Chinese spring
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Fig.5 Expression analysis of TabHLHI13 under salt stress
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