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inermis , BAN15016) WSI18 & 15 #1 — £ 48 4 ¥ ( Brachypodium distachyon, XP _003569641)LEA3 % &1 B 74 & F #y [6 8 % ,
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Identification and characterization of water stress-induced 7aWSI/8 gene in
silico cloning from Triticum aestivum and its bioinformatic analysis

FAN Lei, CHEN Juan, ZHANG Yan-e, ZHANG Lin-sheng, ZHU Wei-ning, ZHANG Da-peng
( State Key Laboratory of Crop Stress Biology in Arid Area, College of Life Sciences ,
Northwest A & F University , Yangling, Shaanxi 712100, China)

Abstract: WS/18, a water stress — induced genes, plays an important role in plants under water deficit. Silico
cloning and RT — PCR were taken to isolate four new highly homologous WSII8 genes: TaWSII8 - 1, TaWSIIS - 2,
TaWSII8 — 3 and TaWSII8 — 4 (GenBank accession number: KP226849, KP226850, KP226851and KP226852) in
wheat, ORFs of which are all 678 bp encoding 225 amino acids. Bioinformatic analysis showed that they are highly hy-
drophilic and have multiple phosphorylation sites. They are located to cytoplasm and have no transmembrane domain sig-
nal peptides, as well as no splicing sites. The proportion of a helix and random coil are over 90% by a secondary struc-
ture prediction. Homology comparison and phylogenetic analysis showed that TaWSI18 proteins are highly homologous to
WSI18 of Bromus inermis and LEA3 Brachypodium distachyon , sharing 94% and 70% similarities respectively. In addi-
tion, TaWSI18 proteins have conserved amino acid sequences common to LEA protein in the N-terminal region. They also
have a similar character to LEA3 protein by bioinformatic analysis that TaWSI18 proteins may have the same or similar
function to LEA3 protein, which lies a foundation for the future study on its function under water-stress.
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CCACGCGTCCGCCAACTTCCAAAATCAACTACGTTGTACACTTTITCGAGCCCTATCCAGTTTTIGTTTCTATACACTTCTTGCGAGACA
TEGCTTCTCGTCAGGATCAGGCTAGCTACCACGCLCGGEGGAGGCCAAGGCLCGLGLCGAGGAGAAGACGGGGTACGTCGTGGGLGLGGELGT
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TCTAGTTTAATTICTACGTGGLCATCTG T GLCACTTTGGT T TAAAT TAGCTCACCTCGTEGAGG TTG TAACT TG TCAGGACCTAGAL
AAATGCCCAATGAAGCATTCCTGACTCCTCCCTTCCATGCTTGT T ICCCGIGT TCACCAATT TAATAAAGT TGGAATCAAAAAAAAARAA
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B 1 BFREFT TaWSIS - EST RN EERLF T
Fig.1 Electronic cloning sequence of TaWSI18 — EST and the prediction of its amino acid sequence

2.2 ¥HFEYFISETFRERILLTSH
AT 240 B /NZE I 7 ) eDNA S BER , R
FERFERELSI Y F M R B H M A B, s H R B
KBl 764 bp (F 2), M5 48153 4 4% B W) )
TaWSII8 3£H 43 A5 24~ TaWSII8 - 1, TaWSII8 -
2. TaWSII8 — 3 #1 TaWSII8 — 4, Blast /3 Hr 8, v
BEIY 4 2555 5 TaWSI — EST ¥ 51 A5 L 43 51 K
9% ,99% . 9% K1 98% . ClutalX It Xf 43 # 5
TaWSI18 — EST J7 41 25 55, LA 5 B 13 4] 114 275 — 1>
B R 55—, TaWSII8 — 1 HEHAE 539,599,647 Fi
699 37 i 5 HAFAEBIE 22 5, 752 1 753 NiAFAE A
TR e 25 . TaWSIIS — 2 JEFHAE 289,290,291,
293.539.599.,647 il 699 {3 5 A7 7E Il Ik 25 5, 752 Fl
753 oL s P A B B R R 25 R TaWSHIS — 3 3 PR
$e22 T 5 TaWSI — like2 FE R ) 22 A7 S AR ]
fH 752 F1 753 i 5 5 TaWSII8 — EST J¥ 41 #H [d],
TaWSII8 — 4 F:PH 5 TaWSI18 — EST J# 91 i 22 S 45 He
il 3 AL AR TE 25 ~ 39,209,288 ~ 296,346,362
365.370.499.536 Fl 566 v S5 AFTE 255,40 ~ 57 {3 15
Bk 225 (£ 1), FIH ORF Finder B 1443 #r , 44
FW] TaWSII8 — 1. TaWSIIS — 2. TaWSII8 — 3 F
TaWSIIS - 4 X ORF HEXH 678 bp, 4t 225 >4
R o Blast 3R, viRERYEEH 5 TaWSII8 — EST
B P A A AAE ST B 99%,99% ,99% I 97% .
ClustalX FCXE3HT, TaWSII8 — 2 Fll TaWSII8 — 3 K:[A

ORF HE—2, gt AH Rl & . /NEZ TP i) WSII8 &
H5 TaWSII8 — EST & IR )7 91 1K) 25 1 an 3% 2 fr
ZT—\‘O

2000 ¢

1000
750
500
250
100

1 Note: M—Marker; I—PT — PCR 7=#)J PT - PCR product
2 TREGTIMEMRF TsWSIIS
ERFER RT - PCR EIKE R
Fig.2  The RT - PCR of TsWS118 from wheat

leaves under drought conditions
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1 INEW TaWSIIS — 1. TaWSII8 — 2, TaWSII8 — 3, TaWSII8 — 4 RE 5B F5E[EFF 5| TaWSIIS - EST HZE FiHE
Table 1  The sequence differences between TaWSII8 — 1, TaWSII8 — 2, TaWSII8 - 3,

TaWSI18 — 4 and TaWSII8 — EST in wheat
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Gene 25 26 27 31 32 33 34 3 39 40 ~ 57 209 288 289 290
TaWSII8 - 2 T G T T A T A A T E— C A A C
TaWSII8 - 3 T G T T A T A A T E— o A A C
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TaWSII8-EST T G T T A T A A T E— C A o T
TaWSII8 - 4 G C G G T G C G ¢ GATCCAATCCTACCTTAG T o C C
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Fig.3 Hydrophilic/hydrophobicity analysis of

TaWSI18 protein in Triticum aestivum
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Fig.5 Secondary structure of TaWSI18 protein in Triticum aestivum
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Fig.6  Protein sequence multi-alignment of TaWSI18 proteins and LEA protein of Triticum aestivum

using ClustalX (The black box for N — terminal conservative region)
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Highly hydrophilic proteins in prokaryotes and eukaryotes are common



