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Table 1 PCR primers used for DNA amplification
Primers Primers sequence (5 = —3 7)) Size /bp Restriction site
0643A GGGAATTCCATATGGTGGCTTCTTTTGCTCATCC 34 Nde 1
0643B CCCAAGCTTGTATATTCCCAACCACTGGGC 30 Hind I
0862A GGGAATTCCATATGGCCCACTACCCTAGACCAG 33 Nde 1
0862B CCCAAGCTTGTAACCGCCAATGCCTAGCCTC 31 Hind I
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Fig. 1 Flow chart showing the construction process of pF0643 and pF0862. Construction of pF0643 are showing in left and

pF0862 in right.
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Fig. 2 Restriction identification of pF0643 and pkF0862
plasmids. Lanel: plasmid pET-30b ( +) double digestion by
Ndel and Hind Il showed as a control ;lane 2: pF0643 double
digestion by Ndel and Hind Il ; lane 3 :PCR product of slr0643 ;
lane 4 and 5: pF0862 double digestion by Ndel and Hind IIl ;
lane 6 : PCR product of s1l0862; I showed the specific stripe of
sli0643; 1T showed the specific stripe of s110862.
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Fig. 3 Protease activity of SIi0643 (A) and S110862 (B) in wvitro.
Similar results were obtained from three independent experiments
and here shown is the representive one. A: M, protein marker.
Lane 1: the reaction mixture prior to incubation; lane 2: the
reaction mixture after 6 h incubation with SIr0643; lane3: the
reaction mixture after 12h incubation with SIt0643; lane4 and 5:
the reaction mixture plus 10 mmol/L o-phenanthroline ( a
metalloprotease inhibitor) and Complete EDTA-¥ree (a cocktail of
serine and cysleine protease inhibitors) , respectively; lane6: the
reaction mixture after 12 h incubation with the recombinant protein
P; lane7: the reaction mixture with P prior to incubation. The
protein sample was subjected to SDS-PAGE and stained with
Coomassie brilliant blue. I indicates the recombinant protein of
SI0643; I indicates the substrate (ﬁ—casein) ; I indicates the
cleaved fragment of B—casein; IV indicates the recombinant protein
P. The asterisks indicate the partially degraded fragments during
purification. B: M, protein marker. Lane 1 :the reaction mixture in
the absence of B-casein; lane 2: the reaction mixture prior to
incubation; lane 3: the reaction mixture after 6 h incubation with
S110862 ; lane4: the reaction mixture after 12h incubation with
S110862 ; lane5 and 6: the reaction mixture plus 10 mmol/L o-
phenanthroline (a metalloprotease inhibitor) and Complete EDTA-
Free (a cocktail of serine and cysteine protease inhibitors) ,
respectively; lane7: the reaction mixture with recombinant protein
P prior to incubation; lane8: the reaction mixture after 12 h
incubation with P ; The protein sample was subjected to SDS-PAGE
and stained with Coomassie brilliant blue. [ indicates the
recombinant protein of S110862; I indicates the substrate (8-
casein) ; Il indicates the cleaved fragment of B-casein; IV
indicates the recombinant protein P. The asterisks indicate the

partially degraded fragments during purification.
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Characterization of metalloprotease of Slr0643 and
S1I0862, the S2P homologs from Synechocystis sp.
PCC6803

Chunyan Qin, Xu Zhang, Gu Chen
College of Light Industry and Food Science, South China University of Technology, Guangzhou 510640, China

Abstract: [Objective] It is a conserved mechanism in bacteria that metalloprotease site2 protease (S2P) cleaves
transmembrane anti-sigma factor to release sequestered sigma factor in response to extracytoplasmic stress. However, the
function of site2 protease homologs in cyanobacteria remains elusive, so we investigated the metalloprotease activity of
SIr0643 and S110862, the site2 protease homologs from Synechocystis sp. PCC6803. [Methods] Recombinant S1r0643
and S110862 were constructed and overexpressed in Escherichia coli BL21 (CE3). Their protease activities were tested
against B-casein and then resolved on SDS-PAGE. [Results] Results from caseinolytic assay indicated that SIt0643 and
S110862 have proteolytic activity which is blocked by ophenanthroline, a metalloprotease inhibitor. These metalloprotease
activity of SIr0643 and SI10862 in vitro provide the foundation for futher analysis of their substrates in vivo. [Conclusion]
The site2 protease homologs in Synechocystis sp. PCC6803 have metalloprotease activity.

Keywords: Synechocystis sp. PCC6803, S2P metalloprotease, SIrf0643, S110862, prokaryotic expression, purification,

metalloprotease activity assay in vitro
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