TEYEIE M Plant Physiology Journal 2015, 51 (11): 1955~1962  doi: 10.13592/j.cnki.ppj.2015.0404 1955

E AR sHSP23.8EFN R [E. £EYMERFRFTIEST

A fE T OB AR, XU, BRUL, R0 B ar B, AT
e B RO B S B A RIE T I, AR BB AR A A W 5 A VSRR B SR, MR AN ST 1737; iR R SRR B,
I 11570228; AL RO BE 24 B, |78 1 £4.533000

HWE: ALK ARACEH AR, MEEARJRM A2 —A ) 2o & e A B . A E A KcDNAA 1 002 bp, &K I8 4E
645 bp, TN ARG 04214405 LB 55k, 5H4sHSP23.8% & B & AL, Y% 5 B4 % A HbsHSP23.8, %41z 8%
M7 B 7, HbsHSP23.8 LA a- Sh 4R 2 & 4R 45 MY 3R, 7T 48 E A5 /2 vt 454K, HbsHSP23.8% & F FUM 5| 19N B8R {5, — 4%
LA TN 45 R 2 ~HbsHSP23.8wyadhst . P4, sEAb4dAnfbL b s 20k, S0t & ERT-PCROY 74 R R BA, HbsHSP23.81
BB RIL. T h . RERL M. ErL. R T R RA, AR A REVA R i, HbsHSP23.8% A B9 2
T, hol, HbsHSP23.8% A% F 3. FX. &5, THAEF B AIE, £ HbsHSP23.87T 4575 & KAt 15 35 A
BEA. UHARABETRAE T RIEER.

KEA): AR N HORE 6 23.8; IR AR s R AT

Cloning, Bioinformatics and Expression Analysis of sHSP23.8 Gene in Hevea

brasiliensis

LI De-Jun""", GUO Hui-Na>**, DENG Zhi', LIU Hui', CHEN Jiang-Shu'?, JIANG Da’, XIA Li-Qiong’, XIA Zhi-Hui*"

'Key Laboratory of Biology and Genetic Resources of Rubber Tree, Ministry of Agriculture, Rubber Research Institute, Chinese
Academy of Tropical Agricultural Sciences, Danzhou, Hainan 571737, China; *College of Agriculture, Hainan University, Haikou
570228, China; *Youjiang Medical University for Nationalities, Baise, Guangxi 533000, China

Abstract: In this study, a full-length cDNA sequence of a small heat shock protein (sHSP) gene was cloned
from Hevea brasiliensis with the RACE method. The full-length ¢cDNA of HbsHSP23.8 was 1 002 bp in size
with a 645 bp open reading frame, encoding a deduced polypeptide of 214 amino acids. The deduced protein
showed high identity to plant SHSP23.8 proteins, therefore we named this genes as HbsHSP23.8. Bioinformatic
analyses indicated that HbsHSP23.8 contained a conserved alpha-crystallin domains (ACD) domain, and was
likely located in chloroplast. 19 phosphorylation sites were predicted within HbsHSP23.8, and the secondary
structure of HbsHSP23.8 contained a-helix, B-turn, extended strand and random coil. Real time RT-PCR analysis
indicated that HbsHSP23.8 was expressed in latex, barks, leaves, barks, male flowers, female flowers and an-
thers. With the development of leaves, the HbsHSP23.8 expression showed a significant change. In addition, the
expression of HbsHSP23.8 was regulated by NaCl, drought, low temperature, ET and JA treatments, suggesting
that HbsHSP23.8 might play important roles in stresses responses as well as ET and JA signals in rubber tree.
Key words: Hevea brasiliensis; small heat shock protein 23.8; stress response; gene cloning; expression analysis

% 55 H (heat shock proteins, HSPs) &L ¥k
TR, A AR D I R AR LIRS T
A B — s BE AR 7 1 85 F (Lindquist# Craig
1988; Morimoto 1993), HJLF1FE T ir g AWk
H(Parsell fllLindquist 1993; Vierling 1991; Gupta%s
2010), #ER F 7> TE(E105]200 kDa 2 [A], 4% 3
Sy &4 N: HSP100. HSP90., HSP70. HSP60F
/N H (small heat shock proteins, sHSPs). 1E
Y B/ D AFAE202 FisHSPs, H LSHEY) £ 1k
40% Fifr.

sHSPsj& —/ME K Hilr 2k, o 7EMN
12~45 kDaAf 4§, K2 HEEF1E15~20 kDa [A],
A FREHSP20 5 % . sHSPsZ LR 7 41 A 45—

ks 2015-07-18  f&E  2015-09-30
EE EFE EREIEE (31270651 /131200514) F1H [ H
AV B 5 B 4R Wt T BT B AR B 45 9 101(16300-
22015003).
TR iy
#x L [EE IE # (E-mail: zhxia-111@163.com, Tel: 0898-
23301174; E-mail: dragonldj@163.com, Tel: 0898-66279271).




1956 T A P )

AN 3y X 3 CA by [X 3k S Coig ZEAF X, 51 P AR
SF 119 C AR ity [X 38240 FH 904 2 J2E 1% 2H iR - it MR 1R B
H 1 (a-crystallin domain, ACD). %5 HAh
sHSPsI AR 2 &b F ZEARDE XM AEZ W
sHSPs, HAEE P RA T 5. W ITA19
ANsHSPs (Scharf2:2001), /K &4 234 sHSPs (Wa-
ters%2008), BER M H 361 sHSPs (WatersZs
2008).

IEw/ N RBE AR AT RS, LTI A EYD
(1) sHSPsHR & 2 HIRFE 1) o BRAESL, Bt KA
VF Z sHSPsTERFIR I K B M BR IS, iR i &
B AR K E I Bl R R S RN S S R A
(AlmoguerafliJordano 1992; DeRocherfllVierling
1994; Lubaretz 2002). {26 M A ZHA T 46 82
FHSP17.4. HSP17.6F1HSP17.7, F|iE ML G FN
F-Fh b B AR E L B S 1§ (Sunf$2001; Wehmeyer
1996). FHAisHSP2 L@ L R kR iH% b &= A
225 5 RLMK E (Netad$2005). EIEWIEE T,
HE /N EARFLimHSP1I6. 5 H &2 .
MR HERIZE SR A AL R E Rk, ek sy
ik B e, ENLimHSP16.57] G2 54425 Kk
B FEGEE1E2010), 1R 2 sHSPsTEIEAEY i ia
(TH. KE. BB, RE. LN BEE
VKA TN RIS R HZE KR 4L 5]
HaHSP17.6 M HaHSP17.9%: K Fik, HEIEKT5
IK AT R TR B E L) 9% R (Coca®$1996) . Fi A
HSPISEERTEARE T #i5 S, HIHELRIAE S 4 FER
i) AR AR DG, 7E6 hi e RIR MG G, R
LR B 24 P Ko A 14D 90 L 535 4 AR 4 o PR
FUE R, MARF LR BT ERBLR (50
M845:2008). PpHspl6. 416 & #EH . NS E G
PR A A 4% B A (Ruibal252013) . 7E40LRS
T, 1 FIELimHSP16.4 53 IR A] 41 vy 4% 1k IR R vk
XA Wi BE B (Mu2%2013). F B R4
(QO15)WH L KL CsHSP17.27E b R RIS = s, H
WS T s AR VR BR e . i
RIEE FZmHSP17. 73K Rk, 8 E&RKIKZm-
HSP17.7 1) %% 3 BRI 400 B I 76 P 1 R R PR AR K
b AR R R A ) v R AN R 2, U %
FEH W DEED I R TR AR S ME TR
E— 2 EFH(INZ1E552015). sHSPs[F £ IRE /2

WAL AR R, ERREE R T B
B Y P A, sHSPsIl it 456350 7 A8 vk B (1 Bl A
PR 1R R A0 R BH L R AT B Bl R B AN T
iS4 . sHSPs B 41 i N 8] A 4E R e RS
IThRE, MM ORIESS S8 S BBRARE . .
R 5 2F iy 1 R BR324 47 (Basha®$2004; Fried-
rich%£2004; HaslbeckZ$2004).

B2 PG AR R WY i 7= T e 52 9N I B b Tl )R
TR B B m ORI oR . TR 8 SRR R IR X,
CPERRI R R EME AN . o/ ARG,
Hiy AT B R E R RO LE AR A S rh AN T e G
AR B WKURI T 52 5 A ) 105 455 Jolh A 1 52
BB AELRT. AKKEE . BRAMIERS KR
BEYIRR, ME G KIS B B Z N,
W E IR 2RI B AR KB AR FLAR
WS B2 o R, ] AR AR R 180 I
BTN B2 1, AR A 7 ek — 101 B L HLA T
TEN HATE R R, % T sHSPsTE#E AL A T g
(R OR 5114, SHSPs AT G LEAG B0 190 5% oy 3 i 52
OREREEEN. B EYIsHSPRIAT 7T £ 2L
AR IT . KA A B S Rl AR R AR
R R A o E . AL T TR
SHSP23. 83K il . WS BRI, NIRA
W SCHbsHSP23. STERZ B v (¥ Ty 6 B2 5 i o

MRS 7E

1 LIRS

B PEIZ W (Hevea brasiliensis Muell. Arg.) i
FIHITT-33-97T 19904 58 HEL7E Hh [ #Ay Al oo
BRI BN, SRAIS/2 d/4 (1288 eIk, 454 d
El— DB, AHE T AN R H LRSI A R
T7-33-974d HER o

JBE Il Ae Bk £ B ) & H OMEGA A 7] 5
RNAFEHGA &% H 5 %50, SMART™ RACE
cDNAY 1855 & 4 H Clontech A & ; s 5 55 i 57
& T Fermnets A w]; HAR (55124 il B KIE =
WA o KIGFF B Escherichia coli BL21 (DE3)
ANF %R IE B AR PET-28 4 A S8 & R A«
2 XWHE
2.1 NE4LE

i (ethylene, ET) 12K %2 (jasmonic acid,




P VIR sHSP23. SBE IR M e e . AR B 5 IR v i 1957

JA) B L2003 4 i HE T [ Bty Aotk BB
AR BN ARIT RIS . LIGFIFNTALLBE 2
FHaoFIWu (2000)F& {1 1K) 75 15 1E4T, ALIRIRFE 73731
H1%F10.3%, AAEATATT AL EE ) B g xof 1, R4
REFRJE0. 4. 8. 24, 48F172 hiikH .

T8, CE A NaCI 18 &b 2 % F A R H #
WE7-33-972H 55 Wi Jy s g ARk, i 4055 v AR R Ue
)5, K HRE NG K, 7530 CL 1BAE80%.
12 DB OEIEIRE480 umol-m™-s*) 112 hEE RS E
B FR2~3 dfadt TR a b B . fRIE(8 C)4b
HEAAZ IR 2 55(2010) 77 53547 T F AINaCl
Jolp A8 b 3843 551 2 B Zhan g 25 (2012) A1 F i W1 2%
(2005) 77347, 23 AR H16% PEG8000HI
1 mol-L" NaCl43 B0l 154 A1 o #h il 45 14, LA
ANAEATAAT Ak H 1) 2H 55 T 0T R, 2 ) R R Ak B S
0. 3. 24F148 hirt F H TRNAFEHL
2.2 BRNAEEUK cDNAZE—EE

% 8 Tang%%(2007) F1Kiefers%(2000) 1) 77 142
BRI AS [R] 423 BARNA, F|FIDNase I (RNase
free) L FRRNA /D E [FDNA, % M RNAHET & &
FIHLPKAG I . FE S cDNASE — 8 & % I Rever-
tAid™ 5 —EEcDNA A AR S U B IR L ik
AT
2.3 HbsHSP23.8£1KcDNATPE, F5. £415
BERHNS R

R Y5 G B s HSP23. 8FE [R5 43 A B w5/
3" RACEF M5 M(K 1), 2 5% Clontecha ]
SMART™ RACEY" #4571 & vi B 5 k47 5 137
RACE#:/E. 5" RACEW 4 4 7 94 C L
145 min; 94 ‘CAS430 s, 72 °C LEH2 min, SPMEI:
94 CA130's, 70 ‘CiB-k30 s, 72 CZE{H1.5 min,
SAMEIR; Z 57294 CAME30 s, 68 CIB K30 s,
72 CHEAH] min, 25MEH; 72 CIEH7 min. 3’
RACES 14 38 2541 94 CHAEYES min; 94 “CAZ
P£30 s, 60 “CiE-k30 s, 72 “CIEM1 min, 25/MEFF;
72 CHE#H7 min. F3' RACES 54 MM R =)
JIRARCHEAT 55 R PCRY ™Y, 719 I B 2% A [F) 25—
B, YA R R 1E B pMD 18-T# 44, $k
HRBH M ve e 22 PCRANEG D 30 E f5 3% B il A T A
TREHANRSS A RA T .

M4 3R 45 I HbsHSP23.8 cDNAJE A ¥t 1E

I 31 #/HbsHSP23.8F AIHbsHSP23.8R (1), FiI Py-
robest™ DNAF 34T PCRY™ 14 LLIGIF Hbs HSP23.8
ERFH]. PIFER N9 CTiAEPES min; 94 TR
P£30 s, 58 “CiB-k30 s, 72 “CIEAH1 min, 35/MEH;
72 CHEAMT min. 93479y R0 )G & £ 2
pMD18-T# A, BREXFH M v b3k b ilg A= T AW T
FEHAR RS A PR A =T

FIHINCBIf{JORF finder?s#k HbsHSP23.8% K
FFISCE SEHE . 38 L $ ZNCBIH Conserved Domain
Database TH 25 141 45 #4383 A48 14 . F) FHDNAstar 7.0
ot 25 PR B A T I B SR AE S B S R . 4> TR
L5015 . M FHExPAsy i Protscale 7y #1285 1 55 7K 14
A K, F TMHMMEAT: T 2 95 5 X 4
) H SignalP Al TargetP il il &5 (115 5 K A1 41 i
SEAT
2.4 HbsHSP23.8FRK&ER 734

KM% KLightCycler 2.0521} % ) € ERT-
PCR A G X} Hbs HSP23. 8L R F ik L HEAT 43 #7
AN [R] SEEG PRI RN AT 3% 5% & i cDNASE — 4, 1%
T S P W RRORE S 3% )5 BN SEI € S RT-PCR 73y
BB . ONAR FROH20 pL, EL4E2 pLAA . 10 pL
2xSYBR Premixf110 pmol-L'f] b, FiF#E
BRF 55503 uL (KK N0.15 pmol L),
PCRY™IGFEF U0 T /294 CHIALME30 s, 94 C
55,58 C30s, 72 C 20 s, JA45MEIR; #: P K2
72 ‘CHEAHT min., LLI8S RNAKEPFE NN SIHEE,
AR, BNFEME R 3K, FIF LightCycler
40554 | AT I A CpfE 73 Hr, TR AR
TR RIS & .

SMTELES

1 HbsHSP23.855 & R 54

TE 73 AT RGP 8 Bz e 53 L% PR 000 3 5000 e 301
3IANTSAFHI(IR361709, JR34483941TR352530) 5
T Y)sHSPFE 51 s JE AL . FHCAP3ZL2E3 N TSAF
F R IE AT N E —ANsHSPIE K, ¥ H 6y 44 N Hb-
sHSP23.8. F|FH HbsHSP23. 83 K5 43 O 415 %1 i3k
— D48 ZR U R 2 2 2 ) AR 7-33-9 7 2 ik 2H K
I 43R4 HbsHSP23. 855 [ 741 bp, 7E 7 41 () 5k
fii 3113815 RACE S|4, 3'F15" RACE$ {7
BT A, HbsHSP23.8%:[F3'F15' RACE




1958 T A P )

221 HbsHSP23.83E R ve i A3k 2047 B FH 51 ) 471

Table 1 The primers sequences used in gene cloning and expression analysis of HbsHSP23.8
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Fig.1 The electrophoresis of 3’, 5" RACE and full-length
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207 D VHEV QI Q *
ggttttgttactttgetgttecctgtaatttatcaaaacgttgecgtgtattattattaaaaaagaaagaaaaaaaaaaaaaaaaaaaaaa 999
aaa 1002
K2 HbsHSP23. 8L H LT 41\ HEM LR 7 41 K B FIRFALE
Fig.2 The nucleotide, deduced amino acid sequences and characterization of HbsHSP23.8
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Fig.3 Expression patterns of HbsHSP23.8 in different tissues and different developmental stages of leaves
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Fig.4 Expression profiles of HbsHSP23.8 under stress treatments
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Fig.5 Effects of ET and JA treatments on expression of HbsHSP23.8
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