B RO K FiR 2014,35(5) :88-92 http: //xuebao. scau. edu. cn [=1; -E

Journal of South China Agricultural University doi:10.7671/j. issn. 1001-411X. 2014. 05. 015 O

JeAT, WER, WA, DNEMHOARRIER TalEA2 B3O EVIE B8 RAGRRHE A [ T] . AR gl R 222440 ,2014,35(5) :88-92.

INEBMBEHEEFE TaLEA2 BB £ s a2
NRIZFES

%#ﬁ?l, %El@rza #ﬁm‘ﬁ%z’ %l’s %51'2, ;\rljjé}g:z
(1 dE R R LA FR IR, #d M 5TI737; 2 Wl R K2 D EAF A, wnl A4k 611130)

[ H) sile/NZ Triticum aestivum WG % 7 5 8 SRR FF X SCHEAT R RS54 4 (L RRIE SR BB
W, b G SR WS B RE e TR, [ U573 1R AR /NA BST Bt e, e [l V8 e e 7 o8 9 3R AT /N I 2 7
HFER L A WE B2 KA TR TR 45 B B8RP , 90 i A BT 12 5 IR o ek, [ S R R ] 3k
31 2% 1100 bp A BRIF S, ZF AL T 1A~ 981 bp ATF R BEAE, S5 1 A h 326 S HE 1 Bk HE 2 B 4R
H,IZEE S 2 A LEA2 50938, J8 745 2 41 LEA 2, iZE H 4 O TaLEA2. AW {5 B2 07 7R TaLEA2 5
FUEAT LEA2 SERAGMLRURRAE , & &5 M 2R (Lys ) , AN L &R (Cys) , ToH] R 1 i 2454, ~F- 34 257K & % ( GRA-
VY) g -0. 405, R KN 25. 28 , 1X Bl 28 FE A M 45 FA 35 R T 3 1A 1) ARG E T B TR . SRl e & PCR
GrMraRM, TaLEA2 SN 2 BIM R TK [ 2SR N A7 AR AR R K 22 57t HLARIR A A K 7 U2 5 2 ik DR e 3
B R A R ST AR A R TR T A RS IR I, R DR 2 SN ABA
M. M TalEA2 B2 5 T/ IER ZAF TR AT, R IZ 025 1 /N2 HRAH 30 5 st i e 17, e L AE
ANE T e A P A A

KR /NE; TalEA2 L[ LR wifE s AR B2 SEE R
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Molecular cloning, expression and bioinformatic analysis
of TalLEA?2 gene from wheat

LONG Xiangyu', PU Zhi’en®, YANG Lijuan’, ZHENG Ke’, LIU Zehou®
(1 Rubber Research Institute, Chinese Academy of Tropical Agricultural Sciences, Danzhou 571737, China;
2 Wheat Institute, Sichuan Agricultural University, Chengdu 611130, China)

Abstract ; [ Objective] The cloning, expression and bioinformatic analysis of TaLEA2 gene were carried
out to lay the theoretical basis for salt-tolerance of wheat. [ Method] The TaLEA2 gene was obtained by
homology cloning. Its gene structures and protein characteristics were analyzed by bioinformatic soft-
wares. Real-time PCR was used to analyze its expression. [ Result and conclusion ] The results showed
that TaLEA2 contained a 981 bp ORF encoding 326 amino acids. Using bioinformatics analysis to predict
and analyze TaLEA2 , the protein had classic domains and characteristics of LEA2, rich in Lys and lack
of Cys, high hydrophilia (GRAVY, —0.405) and heat stability (Instability index, 25.28). The results
of real-time PCR revealed that the expression of TaLEA2 had a constitutive expression, whose levels were
different in different tissues. The expression was induced markedly by drought, salt, low-temperature and
pathogenic bacteria in particular, but no change in treatment with ABA. Therefore, it is speculated that

TaLEA2 can play a role not only in growth and development conditions but also in stress stage of wheat,
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especially in resistance to drought-stress.

Key words:wheat; TalLEA2 gene; gene clone; bioinformatic analysis; gene expression

FETEAGR T RSB AT, &7 4
— RGN EA A IR R 4R HOE B A AR
WS 3l IRJIG & B W3 s 25 1 (Late embryogenesis
abundant proteins, LEA % [ ) 5t & H F n)—FF, &8k
W S PO R A — K EEEREA.
LEA BB h Ok 3, R IRIG & 4B e
R R ER RN —RKER, 2K EE AL
Iz AR T = S AR R R 48 OB AEAE AR
IR A7 T 400 LR S . LEA 2R A —
FIEARME RN, [l oo B AR o A e vk, RV 7E
AN N WA IR A RS AR AR R < 45 4 IR
Bk A , Battagliad 26 ff LEA Z 11500 7 4
KR AT R IR EEMES R E &G T,
LEA 5 [ HA TS JIMOE JE BRig A A 2 455
S )8 B TEEThRE TR R AR P VR T

HRIEARIE ") K (45 2 41 LEA) 7ER 4 IR T
FIIKES BRSACEK 5T, DR AR A0 B R A Ak T %5 A
RIS, DT 38 B 240 45 440 1% B35 B , e 2 ML 4544,
RS, W RHZ A B D T ReE SR 1 0 TR E M
SRR BT 0 VE T, 87K 43 I 38 B RS e AR DR 4P 2R 1
J A 45 S DT RE. Danyluk 251D\ A i 7K 2 % 330 55
RN R G Ae e B R EH 2. RE T ik
2 DHN4  DHN6 7£ 536 5% e vh 2 $5 FE 22 D) g,
B f5 & BLE R 9 DHN4 FEHTU SR ) 7 2 3 1 &
SRR RS K R A IR 4R B T SRR
5T 3 f e A PP L & P T 0 4 . Zhang 251
[E G 3 85 313K 1% SKn B /K 2R, 98 & B SKn
RUNE /K 22 HL A e 7 T 45 T 38 Y T RE. A M T b it
TR IAMHEI K ZR Cucorl 9, J& I AT LA 5 A HL XTI
RSB, H ELAT LA R A A H AT TN
22 WK R L R v e SO D RE AR B R A 2 0. A
WEFEARIE /N EST Kicdfa 12 , i et 5 e e 5L DA P 1)
SLRETF RIS TaLEA2 [F) cDNA J5 31, X 1% 5 X 4 i 1)
BEEHF ST T AEWAE B 70, RINZO0E &
PCR FARIMT T B IR RRAE , 4N TalEA2 2
ENEER FZMTARKET, 2 5/ 440
A B B N, G A /N AT 3 o AR
HEZEN.

1 #MEETE
1.1 R AR

AR ) B 7S A% A 3 /N A Triticum
aestivum H[E . R HORFRLILIE 14 /N2 b5 FT R K o

VTR R TR TV b SR N, B4 3
KL, SR J5H HCE ) Hoagland 8 77 Hh 4T /K 8
B 24 h BEH 1 UCE IR, TR OGRS IR AR TR B R R 2
3G, FHK B O fa, R H A B
MBHEATAL B, A I A B 3 A E A AR P 1
¥ Fr A B BHCA £ 4 200 mmol - L™ NaCl 1
Hoagland & FR ¥ P55 48 h, BUHAR Je it 75 A3 2.
W5 b B BB & 50 mmol - L' ABA ffy
Hoagland B FR W R 15T 48 h, BOHAR S B s 4b
H 3 DR AR & 150 mmol - L™ PEG 1)
Hoagland & F8 H T 2555 48 h, CHAR K 5 4k
P4 AR (4 °C) 85524 b PO Fr s 40 2R S - TR
ygfrh 32, I T HIR A AR FL A BT, R R HeFh 7
5, FERR I e AR R WK 55, AR5 1 TRy (B £
THEAMBE L 1:250 B E) $HERIZ M F 3R
JEFHE LUK, o FIRREEEL, T 15 C R RER 12
h J& B REIRIBCR TR AR, 72 b IO R )RS
Qb PR A IS 8] [ 2

1.2 RNA $2EL.cDNA &K TaLEA2 K)5e %

A Trizol 357 & PR ICAS [R] 1R A9 5 RNA (1
AR AR A R A W), S fe stk ] Prime-
Seript™ 1st Strand ¢DNA Synthesis Kit i & (14 A 5
Y TREABRAT) SR E BT 25 4% IR0 & 1t
B 43 3E1T .

Mr/NZE EST 045 7 ( HAWheat152) |, fifi ge 3P
Fe/NFZ i fige e B TR, AR AR 4R B ) TaLEA2 ( ACCES-
SION, AK330667 ) JF % % it 5| % ( TaLEA2-F1.5'-
CCACTTTCCATCTCATCTCG-3", TalLEA2-R1.5'-CCA-
CTTTCCATCTCATCTCG-3') , LI/NE 41 9 cDNA g
AR, A B I s s e
1.3 TaLEA2 RIEMIERFSH

TalEA2 & R #% 17 1R B % I 2 )7 4 L %2R
DNAMAN 5. 22 % BEELRR Lo AR e R A K
FECEE > TSR TR TR AT Prot-
Param ( http: // web. expasy. org/protparam/) ; {5 5 Jik
Y20 i 7 3273 0 R FIFEZR A AF SignalP 4. 1 Server
(http: // www. cbs. dtu. dk/services/SignalP/) FlI iP-
SORT (http: //ipsort. hge. jp/) 3 8 BT K P 35 A8
2R K0 3K FAE 2R 4K 14 ProtScale (http: // web. expasy.
org/ cgi-bin/protscale/protscale. pl) ; HAth 4 Fh 1 & 3
W2 7 55 T NCBI 48 122 , 5% J MEGA 5. 10 #5147,
PARR I i AL
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1.4 LRSS EE PCR 8l TaLEA2 HiRik

PN TR A I AN [ 2 21 DL R AS (] ik 3E
AbFE A LR cDNA g A, fdf /N 22 e S 1 51 )
( TaLEA2-F ;5'-GGCTACAGCATCAAGGGCAA-3', Ta-
LEA2-R:5'-TCCTTCTTGAGGCGAGTGGTT-3") #475E
AT, L/NE K TaEFla fE RN SHER, 5
W5l ¥ K. TaEFla-F: 5'-CAGATTGGCAACGGC-
TACG-3", TaEFla-R: 5'-CGGACAGCAAAACGAC-
CAAG-3'. 3% JH] Real Master Mix( SYBR Green ) if7| &
(1 B RAREACRH A BRA F]) , 7E Chromo 4™ ST
FGE i PCR KX (BIO-RAD) Fiz4T, HdiE 4b
K HH B

2 #ERS5HMH

2.1 TalEA? miEREREEONENEERESTH

TE/INAZ EST B4 JPg v i 6 91 03 i e 1, 31455
INEBUF ARG E L R B, 72 NCBI 40 2 rh
I K HH /N cDNA J¥51] (ACCESSION,
AK330667). % RT-PCR i R4y AE 5] 1 451 100
bp M RRIT A, S5 e K7 91— 80, %7 94 &
T 1/4~981 bp AIT IR B EEAE , i 1 4> 326 4
LR R I B, B A /3 B ol 36 080.
15 NCBI S8 3L MR P vh AT DR ST 4548 3800 A, 2 R
R EA 2 4 LEA2 85850, 737007 F 90 ~ 186 aa
1216 ~311 aa, FHZEHJET/NE LEA FEHRE 2
HBKER) ¥ Hodw 404 TaLEA2, I HiZ & 15 1)
MITHS 2 LA 5L (NP _181934. 1) iy AH LM i 35
64.30% .

BERAR SRR, ZEAE & KREH
12 Asp(12.6% ) , 225 R Tle (9.5% ) , #i 2 R Lys
(9.2% ) , H& & Gly(8. 6% ) M4 & W& Val(7.4% ) ,
A2 Gln (0. 9% ) Fia 2R Trp (0. 6% ) & it
B, AT OB Cys. %088 1 0 H A 2 L IR A
62 A, IEHLfir AR A 43 >, & —Fh R 1,
AW A 4.64. Fa F R L (Instability index ) iy
2528, Jg TR E EH. HE REW D Prai R s,
TaLEA2 [ 42% M E KBRS H T - &
HMRHIE 13, 5% MEAERS 5 T o - BRI
T, o - WRHEM G B TR H B N - b, I
B e R A AR 8 B AT IR AE. T
N — W% A {55 (SP = NO, D-cutoff =0. 450) , & 4
I3 F s A X, DR O I 2 2 1 7 T 40 i 5
H1. BRTE 80 ~ 160aa Z [0] 3 1 JLAL 55 B K X I AF,
HoA S 43 2SR K X3, SR ] ProtScale 47 B /K P/
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BIZRK RECH - 0. 405, K, %88 A K E .
2.2 TaLEA2 EEMMELNELLX RER S

WAl TaLEA2 B[N 9 0% 9 2 BE R 17 9, 12 R 2
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distachyon ., F K Zea mays 7K Fg Oryza sativa Japonica
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7 Vitis vinifera \ K 5. Glycine max 1 JJkAR Lotus japoni-
cus \H 15 Medicago truncatula A5 Prunus armeniaca |
B Nicotiana tabacum N AH Populus trichocarpa F11%
FEH TaLEA2 AHBIAYES 2 21 LEA 3 H &SR 75
15 2%, & B TaLEA2 B[R] LEA 8 H AR & A7 2 4
LEA2 gy, 23R A UVE 70 A (278, TaLEA2 5
REHSHE T Wi A LEA2 (BAJ93460. 1)
AP fR e (95. 30% ) 5 5 AR T HH 7K Bkl 2 AH S Y
LEA2(NP_181934. 1) AH{LI1ERK (64. 30% ) . [F]B} &
PR R BN R P 8 B 2 S AR A W A A 5%, dnok
e A KR a4 HENIZE E B S AR AR
Yo AR 3G, 78 AL 3 B AR X LR SF. 2R ] MEGA
5. 10 BAFHEATRZE M (I 1) AR BN 15 Z TR
LEA2 7591 J/NAZ TalEA2 35 7519 I 1
DRI FIET 2 28,5 T 2R TR O
FOREAEN AL 10 250051 LEA2 HE P, 45 1
FAUSE TN R I AR AR N RS 6 ZR BT
LEA2 S 5. AL EN], LEA2 7> Ttk
SRl i A A G R T — 2
XP_002310373. 1444

ABS504321 ¥
AAC24588.14

AFK48438.1E %5

AKF47398.1 5 kAR I
NP_001242703.1k &

CANT78553 14§
NP_181934. 1#l R3¢
ADX98505.15}%
NP_004138972.1% K
NP_002461826.1%5 3

EAZ29264.17K 5
g ACG33320.1 E %
NP_003562546. 1 4EAHLE
BAJ93460.1 k3%

K1 45 TaLEA2 AR LEA2 8 BG4
Fig.1 Phylogenetic analyses of LEA2 protein from plants
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Fig.2 Expression pattern analyses of TalLEA2 in different peri-

ods and tissues
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T, TaLEA2 LR AEAR tp IR 08 A L TF, W AEm B
WEA TR, N B B FEACR A A 5 R B AL BT
TaLEA2 FLTENM i ()38 B A LT, 4859 i
W FazAE N EIRRE L5 5L RG22
L ERANBE S 7E T2 WA T, TaLEA2 35 [ 7E AR
Je Ry Rk O B B BT, 0 ) HE o BE
1.90 F12.74 £%. DA L BIS5R R, TaLlEA2 25115
R IR A T A e BN, HEDU AT RE S /N
A S AR A W e B 25 S R AR S TR s a2 6 Rk A
T ABA b HUARBUR(E 3).

2.4

257

T L
|
X 15t
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Z 10}
=
05t
0.0
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Fig.3  Expression pattern analyses of TaLEA2 under different

stress conditions
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