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Exploration of pathogenicity caused by association and antigenicity of fibrous
protein polymers present on the bacterial cell surface
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Streptococcus pyo?enes produce diverse varieties of pili in a
serotype-dependent manner. Structural analysis of the major subunit indicated electrostatic
interactions between major subunit molecules. Analysis using mutant strains and recombinant proteins

revealed that the electrostatic interaction altered the degree of polymerization of major subunits
and affected the ability of Streptococcus pyogenes to adhere to human keratinocytes and to form
biofilms. Therefore, it was suggested that the interaction between pilus molecules is involved in
virulence.



(Sreptococcus pyogenes)

1mM

0.2%
37°C

TBST

1—-2
2
in vivo
Todd Hewitt
25°C
SDS-PAGE
0.1
1,000
TBST 3
1gG 37°C
DNA

Isopropyl B-D-1-thiogalactopyranoside

HaCaT

BCA

(colony forming unit)

30%
1
(1)
3 10
(TBST) 3
37°C 1
TBST 3 ECL
)
©)
DNA
30°C 3
4)
SDS-PAGE
4)
3

37°C 24

37°C

10

(T

(THY )

Tween20

1

Tris

2,000

Ni-NTA



©)

C (0.5% Proteose peptone 3, 1.5% Yeast extract, 10 mM K;HPO4, 0.4 mM
MgSOs4, 17 mM NaCl) 10 96 24~48
3 0.2 3
100 ul 1 SDS (Ass0)
DNA
16

1. Yamaguchi M, Goto K, Hirose Y, Yamaguchi Y, Sumitomo T, Nakata M, Nakano K, Kawabata S.
2019. Identification of evolutionarily conserved virulence factor by selective pressure analysis of
Sreptococcus pneumoniae. Communications Biology. 2:96. doi: 10.1038/s42003-019-0340-7.

2. HiroseY, Yamaguchi M, Goto K, Sumitomo T, Nakata M, Kawabata S. 2018. Competence-induced
protein Ccs4 facilitates pneumococcal invasion into brain tissue and virulence in meningitis.
Virulence. 9:1576-1587. doi:10.1080/21505594.2018.1526530.

3. OtaC, Morisaki H, Nakata M, Arimoto T, Fukamachi H, Kataoka H, Masuda Y, Suzuki N, Miyazaki
T, Okahashi N, Kuwata H. 2018. Sreptococcus sanguinis noncoding cia-Dependent Small RNAS
negatively regulate expression of type IV pilus retraction ATPase PIlT and biofilm formation.
Infection and Immunity. 86:pii: €00894-17. doi: 10.1128/1A1.00894-17.

4. Sumitomo T, Mori Y, Nakamura Y, Honda-Ogawa M, Nakagawa S, Yamaguchi M, Matsue H, Terao
Y, Nakata M, Kawabata S. 2018. Streptococcal cysteine protease-mediated cleavage of desmogleins
is involved in the pathogenesis of cutaneous infection. Frontiers in Cellular and Infection
Microbiology. 8:10. doi:10.3389/fcimb.2018.00010.

5. Kriebel K, Hieke C, Miiller-Hilke B, Nakata M, Bernd Kreikemeyer. 2018. Ora biofilms from
symbiotic to pathogenic interactions and associated disease — Connection of Periodontitis and
Rheumatic arthritis by peptidylarginine deiminase. Frontiers in Microbiology. 9:53. doi:
10.3389/fmich.2018.00053.

6. Isenring J, Kohler J, Nakata M, Frank M, Jans C, Renault P, Danne C, Dramsi S, Kreikemeyer B,
Oehmcke-Hecht S. 2018. Sreptococcus gallolyticus subsp. gallolyticus endocarditis isolate
interferes with coagulation and activates the contact system. Virulence. 9:248-261. doi:
10.1080/21505594.2017.1393600.

7. Honda-Ogawa M, Sumitomo T, Mori Y, Hamd DT, Ogawa T, Yamaguchi M, Nakata M, Kawabata S.
2017. Sreptococcus pyogenes endopeptidase O contributes to evasion from complement-mediated
bacteriolysis via binding to human complement factor Clg. The Journal of Biological
Chemistry. 292: 4244-4254. doi:10.1074/jbc.M 116.749275.

8. Yamaguchi M, Nakata M, Sumioka R, Hirose Y, Wada S, Akeda Y, Sumitomo T, Kawabata S. 2017.
Zinc metalloproteinase ZmpC suppresses experimental pneumococcal meningitis by inhibiting
bacterial invasion of central nervous systems. Virulence. 8:1516-1524.
doi:10.1080/21505594.2017.1328333.

31
1 , , , , . PilX is a pilus subunit of Sreptococcus
sanguinisthat contributes to biofilm formation. 2018. 6
2. Sreptococcus
pneumoniae 2018. 6

3. Hirose Y, Yamaguchi M, Goto K, Sumitomo T, Nakata M, Kawabata S. Pneumococcal Ccs4
facilitates its invasion into brain tissue and develops meningitis. 2018. ASM Microbe 2018.




4. Yamaguchi M, Goto K, Hirose Y, Yamaguchi Y, Sumitomo T, Nakata M, Kawabata S. |dentification

of novel pneumococca virulence factor CbpJ by molecular evolutional analysis. 2018. Gordon

Research Conference.

5. , , , , , . Component analysis of cell-wall
anchored pili of Sreptococcus sanguinis. 2018. 60
6.
.2018. 60
7. .
. 2018.
60
8. '
.2018. 60
9.
ArcA
. 2018. 60
10. , Sreptococcus pneumoniae
ChbpJ 2018. 50
11. , '
Sreptococcus sanguinis . 2018. 50
12. ZmpC
2018. 38
13. : : p-
PfbA . 2018. 91
14. .
ChbpJ CbpL .2018. 91
15. Sreptococcus pneumoniae
Ccs4 2017. 40
16. , ChbpJ
. 2017. 70
17. A
GP96 . 2018. 65
18. , . Sreptococcus pneumoniae
ChbpJ . 2017. 5
19. 2017.
59
20. I
2017. 59
21. Snail
2017. 59
22. Sreptococcus pneumoniae
CbpJ 2017. 59
23.
HylA .2017. 49
24, . 2017. 37
1
1

( ). 2017. 33:35-42.



https://web.dent.osaka-u.ac.jp/merbio/

€y

KAWABATA, shigetada

8 50273694

SUMITOMO, tomoko

8 50423421

YAMAGUCHI, masaya

8 00714536

SUZUKI, mamoru

8 40280507



