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Abstract: Objective To aim at cloning the open reading frame (ORF) of sHSP1 and sHSP2 genes from Aquilaria sinensis and
analyzing the bioinformatics and expression of the two genes. Methods Two unique sequences containing sHSPs domain were
discovered in transcriptome dataset of 4. sisnensis. The full-length cDNAs of sHSP1 and sHSP2 were cloned by RT-PCR strategy with
the specific primers. Subcellular localization, transmembrane domain, three-dimensional structure, and phylogenetic analysis were
predicted by different softwares to analyze the bioinformatics of sHSPs protein. The expression different levels of sHSP1 and sHSP2
isoforms in different tissues and in responds to salt and ABA, SA, MJ treatment were measured by real-time quantitative PCR. Results
The sHSP1 and sHSP2 ¢cDNA sequence consisted of 474 bp ORF, encoding 157 amino acids. Tissue expression analysis indicated that
sHSP1 and sHSP2 were primarily expressed in roots, followed by stems and leaves. Salt treatment experiments indicated that salt
treatment caused a rapid increase in sHSP1and sHSP2 expression within 36 and 24 h, respectively. Exogenous ABA and MJ treatment

experiments indicated that sHSP1 and sHSP2 genes were induced by exogenous ABA and MJ, and all reached the highest expression
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level at 12 h. Simultaneously, the SA treatment experiments indicated that exogenous SA treatment caused a rapid increase in sHSP1

and sHSP2 expression within 12 and 24 h, respectively. Conclusion The full-length cDNA sequence of sHSP1 and sHSP2 genes from

A. sinensis is obtained. sHSP1 and sHSP2 have the different expression level in different tissues. When subjected to high salt, ABA,

SA, and MJ treatment, sHSP1 and sHSP2 show the different expression levels in different time. Cloning and analyzing sHSP1 and

sHSP2 genes from 4. sinensis will play an important role for further study on plant defense response.

Key words: Aquilaria sinensis (Lour.) Gilg; small heat shock proteins gene 1; small heat shock proteins gene 2; expression analysis;

sHSPs; bioinformatics
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Fig. 1 Electrophoresis of total RNA from A. sinensis
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2 BAE sHSP1. sHSP2 EF M7k
Fig. 2 Cloning of sHSP1 and sHSP2 from A. sinensis
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Fig. 3 Predicted secondary structure of sHSP1 (A) and sHSP2 (B) protein
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Fig. 4 3D structure of sHSP1 (A) and sHSP2 (B) protein
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Fig. 5 Homologous comparison on amino acid sequence of SHSPs in A. sinensis and other plants
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—
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6 1EYH sHSPs EAREBRFIIRESF
Fig. 6 Phylogenetic analysis of sHSPs proteins from plants

3.4 sHSP1. sHSP2 EF AL FTIXFR S
T SIS 52 2 5 PCR Aol sHSP1. sHSP2 4
R R IR ek, WF9T 45 R4 HH sHSP1. sHSP2 Ji
IITEAR R A i 2, HUo2ZEFet (B 7, i
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2,07 507
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7 sHSP1(A) #0 sHSP2 (B) ZERRIHLAFRIRTIZDHT
Fig. 7 Expression levels of sHSP1 (A) and sHSP2 (B) in
different tissues
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g, Y AR A AL () sHSP1
A1 sHSP2 JEDRIE A7 2 5 SR e w3, SR H S %1
SE 7 PCR 17955 @G 443 7E 200 mmol/L NaCl
AL ANF]INTR] sHSPT A1 sHSP2 [RRIA R AT 7>
Bro 4iREH sHSP1 R 7E 32 £ 200 mmol/L NaCl
AEHJE I 36 h FFLEETF =, 36 h BRI =K, 2
Ji B IS TR) Py 358 I ik B 1 B (&l 8-AD; sHSP2 ik
IR i d5 20 2752 51 200 mmol/L NaCl Ab 3 Ji5 24 h ##
SeTh i, 24 h IR mRIEAKY, AR5 BE ]38
Ik B N (K 8-B). XL IR R AAFE
sHSP1 Al sHSP2 3K 2 5 Ehpiam v, SHyribt
ERPER VIR E
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Fig. 8 Expression analysis of sHSP1 (A) and sHSP2 (B) in
different NaCl treatment time
3.6 sHSP1. sHSP2 7E5ME ABA. SA. MJ 432
IEENELEEENES a2

I AAREY 14 sHSP1 Al sHSP2 JEK E155%2
2] ABA {55l B+ LA SA A1 MJ 15, [FIFER
FHSER 5t 5E f PCR AL FIART i 4147 sHSP1 Al
sHSP2 J:EZEAMJE 100 pmol/L ABAM™. 100 pmol/L
SAPIT 100 pumol/L MIM I PR A ] i) (1 54
S Ak R, sHSP1 & [RFI sHSP2 JEKAEZ F) 3 Fif
ANIEEE ABA. SA I MT AP i3Ik i il 2
SEHE NG B SHSP1 FE AT SHSP2 3 [K 7E 52 21 4R
100 pmol/L ABA A1 100 umol/L MJ AbFRJ5 () 12 h ik
IR R Ve, SRS Rl ST T ) 38 o T Sk
ko sHSP1 JEKIFESZE /M 100 pmol/L SA Ab¥E )5 1)
12 h ik Bl mRiA s, 2 Jabam e Rk &~ %
(K 9-C); iy sHSP2 JE[AIEAMNJE SA AP 1 24 h ik
Bl il s, Z b s ERL (B 9-D). X
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A, C, and E-expression analysis of sHSP1 in different ABA, SA, and MJ treatment time; B, D, and F-expression analysis of sHSP2 in different ABA, SA, and MJ

treatment time

9 sHSP1. sHSP2 7£5ME ABA. SA. MJ &3 5 R E R 8] B FRIE 7
Fig. 9 Expression analysis of sHSP1 and sHSP2 in different ABA, SA, and MJ treatment time
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