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Prokaryotic expression, purification and bioinformatics analysis of pPGN protein in Porphyromonas gin-
givalis

GUO Famou, WANG Xin,FU Bo, YANG Chenguang,SUN Hongbin (Department of Biology sCollege o f
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Food and Biological Engineering , Zhengzhou University of Light Industry ,Zhengzhou 450000, Henan ,China)

Objective  The Sporulation-related repeat (SPOR) domain plays an important role in cell division as a
small peptidoglycan binding domain. The pPGN protein from Porphyromonas gingivalis contains the SPOR domain, but
its structure and function are unknown. In this study, prokaryotic expression and purification of pPGN protein were car-
ried out and bioinformatics analysis was carried out to provide a reference for the development of new drug targets.

Methods The expression vector of pET-28a(+)-pPGN was constructed . with Escherichia coli as the host bacterium het-
erologous induced expression of the target protein. After Ni-NTA affinity chromatography and molecular sieve purifica-
tion, ITC was used to conduct preliminary functional exploration. Finally,bioinformatics methods are used to predict and
analyze its physicochemical properties and structural functions.  Results The electrophoresis analysis of 1% agarose gel
showed that the recombinant expression vector was successfully constructed. SDS-PAGE electrophoresis showed that
pPGN protein monomers of higher purity were obtained after purification by affinity chromatography and molecular sieve.
ITC showed that there was no interaction between pPGN protein and N-acetylglucosamine (NAG) and N-acetylmuramic
acid (NAM). Bioinformatics analysis pPGN protein is a basic stable protein with no transmembrane region, containing 24
phosphorylation sites and a conserved domain (SPOR domain). SPOR domain protein alignment analysis showed that the
pPGN protein was highly similar to the tertiary structure of RIpA(6i09-A) and CwlC (1x60-A) proteins. Molecular doc-
king analysis showed that the residues of pPGN protein interacting with triosaccharides (NAM-NAG-NAM) were mainly
R100,R105,R139,and acted on NAM at both ends,and there were 10 proteins interacting with pPGN protein.  Conclu-
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sion The pET-28a(+)-pPGN expression vector is efficiently expressed in the prokaryotic system (Escherichia coli) ,and

the pPGN protein with high purity is purified. Molecular docking analysis contains site residues bound to NAM-NAG-

NAM. which lays the foundation for the study of the structure and function of the protein,and also provides a new idea for

the development of new drug targets.

UGG N Porphyromonas gingivalis ; pPGN protein; SPOR domain;expression purification; bioinformatics
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Fig. 2 Results of agarose gel electrophoresis
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Fig.3 SDS-PAGE detected the expression of pPGN protein

and affinity chromatographic purification
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Fig. 4 Molecular sieve purification of pPGN protein
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Fig. 5 ITC results of pPGN protein and NAM (left)
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Fig. 6 Analysis of hydrophilicity of pPGN protein

4.2 FOBBRAIEEBRET KRS H  NetPhoss. 1
34T pPPGN A 24 AL AL st Hoh L 13 4
22 GRS s 4 A I R AL SR T A I R A7 s (&
7)., CD-Search I B #i il pPGN H H # 1 & — 1
SPOR 5 #3ak ( 8)

4.3 Faw=%4# [ UniProt-AlphaFold 7
LT PGN 28 I = g4t 25 R 9, bR il
o R B (5 B Al H = (pLDDT >90) 5 ¥ ¥ (0 KR
BAE BB (T0<<pLDDT<C90) ; # {6, % 7R B A5 B B A%
(50<<pL.DDT<C70) ; & 8 %/~ & {5 £ 9 # K (pLDDT
<50), SignalP-6. 0 437 & H M AT 22 4> % 5 1R A7
FEAE 5 K, Bz BO7 9 & TR S5 #4688, BT L pPGN



+ 1032 -

¥ E R R E N F EE

Journal of Pathogen Biology

2023 4F 09 H 55 18 4&2%5 09 M
Sep. 2023, Vol. 18,No. 09

e N 23 SR AL BT iR il CEHR 146 13
M) .

(e P e

20 40 60 80 100 120 140
J¥ 3 E

B 7 pPGN ZE B RBEER L AL = Tl
Fig.7 Phosphorylation site prediction of pPGN protein
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Fig. 8 Prediction of pPGN protein conserved regions
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Fig. 9 Tertiary structure simulation of PGN protein
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Fig. 10 Tertiary structure comparison of pPGN protein
with RIpA protein and CwlC protein
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Fig. 11 Molecular docking results of pPGN protein
and NAM-NAG-NAM
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Fig. 12 Analysis of pPGN protein interacting proteins
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