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Control of the Protein secretion system of periodontal bacteria
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The type IX secretion system (T9SS) of the ﬁeriodontopathogenic bacterium
Porphyromonas gingivalis is conserved among bacteria belonging to the Bacteroides phylum and is
involved in sliding motility in some species. We analyzed the structure and function of PorM, a
component of the T9SS secretion apparatus, which consists of four domains: the D1 domain is a
monomer, the D2-D4 domains form a dimer, and the D1 and D2 domains are folded between the D1 and D2
domains. We solved the structure of PorM, one of the core structures of T9SS of P. gingivalis by

X-ray crystallography.



B X C—19,. F—19—1., Z2—19 (@)

. WFFEBAR S M) DT 5
fEﬂI@&//\? B WA IR NE RS 3 5 7o 90, T2 OFFJEE THFJE ST & 72, B AR

Porphyromonas gingivalis X538 7172/ 0fkks =7 07 7 —B CTH LY U, L EJWT D, VY
NA TEEERE, FIEAMNAFET 2 N7 7 e 77 —EBThHY B LA TH LT T
%< ZDOTRT T —BIEETS - T, REORFOMRMEREEESR . BB Dl DIF IR F O ik

CHIRS LS EERFRK - CTh D, VIS U EEIRIRY Vo7 WD D ik

$E1E Type IX secretion system (TOSS)id %k + D % o /X7 B CHERR S D EE T, HfEZ /20 TL<
BRIF ST 5, Pgingivalis 7>5Hlid, PP, &0, BEER, Vou~FIclbsd & &h
Dy bV U ACEREE SRS DRk 2 RIRIR T A2 BT, SORIHO & R B S s (Sato
etal. 2013), T9SS I% P gingivalis Z1X U, NI T AT A7 7 NIET L HEFHEEETH D
Tannerella forsythia (Narita et al. 2014) , Prevotella melaninogenica (Kondo etal.2018), 717"/ %A K7 7 -
H e B =FNY AEGIEDJRIKE TH 5 Capnocytophaga canimorsus 25 D5 JFANEE 12 & R1F 4,
JRIFME L ORERNRES NS, —F, T9SS 1T "7 B iywmiEEe LT Tthl,
Flavobacterium johnsoniae TI3IHEEB)HE & L CHHEEEL T\ 5,

2. WHZEDOHBY
TISS D4ywdEE 1% PorK, PorL, PorM, PorN # a2 7 k& & 45, 12 40+ TR SN S, 124

FTDIH, 1T THERT D E TISS OF /X7 B3 WHEED KDL, W H /87 BITE K
WNiz7Z ey o X8 LTERESND, PorkK & PorN [IMETHEAEKEZTER L TWD Z &R
i Stz (Gorasia et al. 2016), PorM (X2 7#H &K 4y 7O TRb RKEW ST THYH, 2
U7IALZEMERBL, SMEENED 7 LG L TND EEZ LTV D, PorM O dif
ERENT 2TV, ZOREEZ A GNIT 522 HNET 5,
3. WHEDTIA

His # 784 P. gingivalis PorM U =t & k& LR 7 8 % K BL21(DE3) % VT3 EL
LN-7 74 =7 4875 (M), AAVZHra~ 7T 7 40— (K2), FOVERZ v~ k
777 4— (K3) ZMWTHR L, #fbR& bz 227 ) —=07 L, kit x> 7 (K
4), Spring8 IZ CEMHTT —# Z MG L C, MEfMEiTra i 22 o7,

PorM

X 1 X 2 - X3

F%LthM&/ﬂﬁ X, SV n~ N 7T 7 4 — T2 BEIHEYT 50 TRERDO L
I &7z, P gingivalis @ T9SS a7 & KDKER 7 1 CThb PorM (GldM DA —V 1



) D5y FRER A X BASREERAT I X0 AR 3.8A TEW L7z, PorM 124D DR AL b7
0, D1 RALATFE/~—, D2-D4 RA(ANIZ A~—%H KL, D1-D2 R A ORIz 230
WEMH-72(K5), PorM oA —yar k2 J'ETéhs, F. johnsoniae @ GIAM D& DiE M,
GldM % D1-D4 RAA L ETEMAZMEEZ L TODDIZHL, PorM (21X D1 & D2 RA( DR/
OPTAHIRSVREIE D RO DLW JIZHD (16) , ZOPriv i ARG IE DL ELICEHELSND T/
ferEi o8, Yo RXVEGWNME T T52EM0, D1 & D2 AL OOVl A0S E 1
TO9SS DXL /RIS IERER BUZEE ChHZLZ WD LI,

5 Crystal structure of PorM from P. gingivalis

The four domains are labeled D1, D2, D3, and D4.

The domains are arranged vertically with a kink between domain 1 and 2.
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