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Expression and Purification of Putative Substrates of the Site-2 Protease Homologs from Synechocystis sp. PCC6803
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Abstract: Nearly all cyanobacterial species contain genes encoding site-2-protease (S2P) homologs. Some S2P homologs
have been reported to play essential roles in regulating stress response through intramembrane proteolysis of membrane-
bound anti-sigma factors. However, the mechanism of action and substrates of S2P in Synechocystis sp. PCC6803, S110862,
S1r0643, S110528 and SIr1821 remain unsolved. In this study, we focused on the four sigma factor-anti sigma factor pairs, SigE-
ChIH(SIr1055), SigI(S110687)-S110688, SigG(S1r1545)-SIr1546 and SigH(S110856)-S110857. Using pET-30b(+) as vector, we
constructed recombinant plasmids, optimized expression and successfully purified the full length and truncated fragment of
putative substrates, including Slr1055, SIr1055 A(1-232), S110688, S110688 A(1-152), Slr1546, Slr1546 A(1-174), S110857 and
S110857 A(1-101) as well as RseA(1-148), the S2P substrate from E.coli. This work may lay the foundation for constructing in
vitro enzymatic digestion system to justify the relationship of various S2Ps with their putative substrates.
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Tablel PCR primers used for DNA amplification
510 5IFIIG-) KoAMbp BV A
CG80-A CGCGGATCCGATGTTTACTAACGTCAAGTC 30 BamHI
CG80-B CCGCTCGAGTTCAACCCCTTCAATG 25 Xho |
Q7 CCGCTCGAGTTAGGGATAGACCACTGGCTC 30 Xho 1
CG92-A  CCGGAATTCGATGGAATCCCTAAACCCGATC 31 EcoRI
CG92-B CCCAAGCTTAGATTGGAAAGGCGTCTG 27 HindIIl
Q4 CCGCTCGAGTTAAAGAAGATTAACTACCTGACGA 34 Xho 1
CG93-A CGCGGATCCGGTGTCCAACTTTGTGAGGAG 30 BamHI
CG93-B CCCAAGCTTATGCAGCCCTTGTTCCGC 27 Hindlll
Q5 CCGCTCGAGTTATACGATCGCCGGGTC 27 Xho |
Q6-A CGCGGATCCGATGTCTTTTAACCCTTTTAA 30 BamHI
Q6-B CCGCTCGAGTTATTCCCGTGGGGGAT 26 Xho 1
Q6 CCGCTCGAGTTAGATGGAGCCAGACCAA 28 Xho 1
CG%4-A  CCGGAATTCGATGCAGAAAGAACAACTTTCCGC 33 EcoRT
CG94-B CCGCTCGAGTACCGGGCTGGCTTTACCCATC 31 Xho |
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K i CTABE $2 HUAR L # PCC 6803 3 K 41
DNA, VINH GBI EATPCRY M. K MNAAR: 0.5uL
PrimeSTAR™ HS DNA Polymerase. 10uL PCR Buffer(Mg”"
plus). 4uL dANTPs. 1pLAEPR4IiM, b FEs149%
1uL(10pmol/L), ddH,O%MERFRR50uL . S I 4% A
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JUE B U 0 P AT 4
123tk

FPCR™ WA PET-30b (+) 5 1A 28 A N 1) 3 U il
WD), [mlfc H R AR By, 242 T4 DNAE £ il
22°C. 10mind&E# )G HL 16 CERT R, BUERE Y,
HALIKAZ A E.coli DHI0B. X HBEHCHL 5e b, ) Heis
e vk . PCRIGAE . TR XU V) % 5 075 2k BH M e
Ik BRI E AR AR A F M5 AF HATDNA
WPy, % 1E A 1) JURL 43 il i 44 A pF1055(CG80-A/
CG80-B). pF1055A(CG80-A/Q7). pF0688(CG92-A/
CG92-B). pF0688A(CG92-A/Q4). pF1546(CG93-A/
CG93-B). pF1546A(CG93-A/Q5). pF0857(Q6-A/Q6-B).
pF0857A(Q6-A/Q6). pFRseA(CG94-A/CG94-B).
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Fig.2  Identification of recombinant plasmids
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Fig.9 Induced expression of putative substrates of site-2-proteases
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Fig.11  Purification of putative substrate of site-2-protease
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