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Abstract: [Objective] In our previous study, a small heat shock protein gene OsSHSP17.6 was cloned from Oryza sativa
and its expression was shown to be significantly up-regulated by heat shock or viral infection, suggesting that the
OsSHSP17.6 could play an important role in both biotic and abiotic stress responses. In this study, our objective is to further
identify the characteristics of OsSHSP17.6. [Method] The OsSHSP17.6 gene was sub-cloned into the plasmid pET-32a,
a prokaryotic expression vector, and transformed into Escherichia coli BL21(DE3)pLysS for inducible expression. Then
the recombinant protein was purified with affinity chromatography and used for native PAGE and Western-blotting assays.
[ Result] Its heterologous expression appeared to alleviate the poisonous effect of IPTG on the host E. coli. Native PAGE
and Western-blotting assays showed that the purified recombinant OSSHSP17.6 could form homological dimers and
oligomer in vitro. [Conclusion] Taken together, these findings supported the hypothesis that the protein should be
functional molecular chaperone in vivo and indicated that OSSHPS17.6 could be involved in the stress response by its
homological oligomerization, which could contribute to the functional identification of OSSHSP17.6.
Key words: small heat shock protein (SHSP); heterologous expression; oligomerization
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A, Secondary structure; B, Monomer; C, Homodimer; D, 12-mer.
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Fig. 1. Secondary and tertiary structure predictions of OsSHSP17.6.
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B 1 JKIE N DNA FRics 55 2 JKE AR pET-OsSHSP17.6 f) BamH 1 #1 Sac T SUEFYI%E5E; 58 3 vk A vk BiiE 519 T7 SRR R
P15 ¥ OsSHSP-R [¥) PCR 4 44 %55 ; 45 4 JKIE A I 2 KRr 57 51 0% OsSHSP-F/-R ] PCR #1445 ; 58 5 VKB N ER FARiC; 26 6 IKIEA
X pET-32a(H) A E. coli BL21 (DE3) pLysS 15 L #; 25 7. 8. 9 WK HINFES 1. 2. 3 h % pET-OsSHSP17.6 1175 11 .

Lane 1, DNA marker; Lane 2, Digestion of pET-OsSHSP17.6 by BamH I and Sac I; Lane 3, PCR products amplified with upstream vector-specific
primer T7 and downstream OSSHSP17.6-specific primer OsSHSP-R; Lane 4, PCR products amplified with OsSSHSP17.6-specific primers OsSHSP-F/-R;
Lane 5, Protein marker; Lanes 6, E. coli BL21(DE3) pLysS transformed with plasmid pET-32a(+); Lanes 7-9, E. coli BL21 (DE3) pLysS harboring
recombinant plasmid pET-OsSHSP17.6 induced by IPTG for 1, 2, and 3 h, respectively.

2 EARFURL pET-OsSHSP17.6 R4 E (A) R HEARIEHH(B)

Fig. 2. Identification of recombinant plasmid pET-OsSHSP17.6(A) and detection of recombinant OsSHSP17.6 (B) in E. coli.
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TR B TR pET-32a(H) R R A2 K 4~6—TETE IPTG 644 F# 857 & pET-OsSHSP17.6 R KL Bk 7~9—7E 1 mmol/L IPTG %14
T3S pET-32a(H) BRI EFR; 10~12—7E 1 mmol/L IPTG %44 T FH %55 pET-OsSHSP17.6 TR 1 4 #k -

A, Growth curves of E. coli expressing the recombinant OsSHSP17.6 proteins in liquid LB medium; B, Growth of E. coli expressing the recombinant
OsSHSP17.6 proteins on LB plates. 1 to 3, E. coli containing the plasmid pET-32a(+) on plates without IPTG; 4 to 6, E. coli containing the plasmid
pET- OsSHSP17.6 on plates without IPTG; 7 to 9, E. coli containing the plasmid pET-32a(+) on plates with 1 mmol/L IPTG; 10 to 12, E. coli
containing the plasmid pET-OsSHSP17.6 on plates with 1 mmol/L IPTG.

3 E%f OsSHSP17.6 EEKEME SR

Fig. 3. Activity assays of recombinant OsSHSP17.6 protein in E. coli.
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ZAEAE M PAGE 43 B )5 3HE4T Western blot 73#T; 28

1. 3. 5. 7THGENEARRD: # 2. 4. 6. 8 ¥kl 2 N4tk HE 4 OsSHSP17.6 AR,
A, SDS-PAGE; B, Western blot via SDS-PAGE; C, Native PAGE; D, Western blot via native PAGE. Lanes 1, 3, 5, and 7, Protein marker; Lanes 2, 4,

6, and 8, Purified recombinant OsSHSP17.6 proteins.

& 4 PAGE #1 Western blot 3 #r4i{LBYE4H OsSHSP17.6 &H

Fig. 4. Assays of purified recombinant OsSHSP17.6 proteins by PAGE and Western blot.
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