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Fig.1 SDS-PAGE analysis on expression and purification of subunit
B in BL21(DE3).1. Protein Marker; 2. pET21af /BL21; 3. pET21ap

/BL21(heat treatment at 75°C for 30 minute); 4. pET21lafp/BL21

induced by IPTG; 5. pET21a3/BL21 induced by IPTG (heat treat-
ment a 75°C for 30 minute); 6. Ammonium sulfate precipitation; 7.

Purification of subunit f3.
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Fig. 2 Effect of condition (A) and time (B) on the assembly of
subunit B. (A): 1. Purified p monomer; 2. Assembly in the pres-
ence of 2.5 mmol/L ATP; 3. Assembly in the presence of 5
mmol/L Mg?*; 4. Assembly in the presence of 1 mol/L ammo-
nium sulfate; 5. Assembly in the presence of 2.5 mmol/L ATP
and 5 mmol/L Mg®* 6. Assembly in the presence of 2.5 mmol/L
ATP, 5 mmol/L Mg® and 0.5 mol/L ammonium sulfate; 7. As-
sembly in the presence of 2.5 mol/L ATP, 5 mmol/L Mg?* and 0.7
mol/L ammonium sulfate; 8. Assembly in the presence of 2.5
mmol/L ATP, 5 mmol/L Mg® and 1 mol/L ammonium sulfate;
(B): 1. Purified B monomer; 2. Assembly at 3 h; 3. Assembly at 4
h; 4. Assembly at 5 h.

24 BHFHEEHBENE

Bl 3 7R TIRSNR G 5 BIEIETE B SR A Fry v 455 1R
S (50000 f53% T ), MHIRRHal IEMi A H: X
BRI T2 A YRR B N R IR (R R AN T2
AL, BT RTARE), BT FHERA
(18 )2 T 6, P 1) 45 R R AT
25 BHFHIEH ATPase i&TE

K 4 878 TARIRET B 2> THARR) ATPase i
G, FTLAEH . M 55°C ~ 85°C, BArFHEBHA
ATPase i J7, i SOV IR R 80°C, LAY ATPase
1% 7124 0.048 umol/(min-mg).
26 PR FEBRIDIRE

HARTEHLEE TSR 1 40+ HEAR B S AR 1 a]
RERR PR IR ZE R, kst T HBA 71
1B HA 1 ATPase I ), (HRFATEHERHA S+

© PERZFRMEDARAATIKSHES http://journals. im. ac. cn



W R BRI TR P2 43 TR Sk PR 5 I 25 8 B HL Ak 5/ 1 2% 41k (2008) 48(10) 1327

PEARAYSEA D BE— W RN E AR &, T IRk
o — P Bk

3 P FHEEY R R K (50000 f& %)
Fig. 3 Electron micrograph of subunit B oligomeric complex
(50000x).
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Fig. 4 ATPase activity of subunit B oligomeric complex in
different temperature.
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Fig. 5 Renaturation of denatured GFP.
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Fig. 6 Thermal stability of xylanase.
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Expression and characterization of chaperonin from
Sulfolobus solfataricus P2

Xin Chu, Li Wang, Yongzhi He, Zhiyang Dong’
(Institute of Microbiology, Chinese Academy of Sciences, Beijing 100101, China)

Abstract: [Objective] To elucidate the structure and functional mechanism of B subunit of chaperonin from the ther-
moacidophilic archaeon Sulfolobus solfataricus P2. [Methods] Molecular cloning of the B subunit gene of chaperonin
from the thermoacidophilic archaeon Sulfolobus solfataricus P2 was performed by using PCR technique. The gene was
expressed in BL21(DE3) of Escherichia coli. After purified and assembled in vitro, the structure of the B subunit
homo-oligomer was observed by transmission electron microscope (TEM). The function of this homo-oligomer as a
chaperonin was evaluated. [Results] The gene encoding 8 subunit of chaperonin was amplified by PCR from the genomic
DNA of Sulfolobus solfataricus P2 and expressed in BL21(DE3) of E. coli. In vitro, the purified B monomer could assem-
ble to a homo-oligomer in the presence of ATP and Mg®*. As observed by transmission electron microscope(TEM), the B
subunit homo-oligomer (B16mer) showed a double-ring structure, which is typical in group II chaperonins. The optimum
temperature for ATPase activity of the 16mer was 80°C. The p16mer was able to promote the refolding of denatured GFP
and improve the thermostability of xylanase. [Conclusion] According to the prediction and analysis of the chaperonin
sequence from thermoacidophilic archaeon Sulfolobus solfataricus P2 genome, we cloned and expressed the B subunit of
chaperonin from P2. This subunit formed a homo-oligomer in vitro and showed a typical structure of group II chaperonins.
We found that the B16mer was able to function correctly when promoting the refolding and improving the thermostability
of some other proteins. Our research has laid a foundation for the further study on the molecular mechanism of ther-
moacidophilic archaeon.

Keywor ds: Sulfolobus solfataricus; chaperonin; protein folding
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