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Role of Spiroplasma fibril protein suggested with synthetic bacterium, syn3

Ali Ahsan', Hana Kiyama', Yuya Sasajima', Makoto Miyata!
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Spiroplasma swims by switching the handedness of the internal ribbon structure composed of
fibril, and five MreB proteins belonging to the actin superfamily. Previously, our group
succeeded in reconstructing the helical cell morphology and the swimming in a synthetic
minimal bacterium, JCVI-syn3B, by expressing only MreB4 and MreB5 proteins!. In the present
study, we focused on the role of fibril protein composed of 512 amino acids. Additional
expression of fibril protein in the reconstituted system using the native promotor changed the
helix width from 1.0 to 0.40 um, which is closer to 0.23 um, that of the original Spiroplasma cell.
The syn3 cells swimming by MreBs4 and 5 showed clearer helix outline and slightly faster
migration by additional expression of fibril. The syn3 cells expressing fibril showed left
handedness configuration, although syn3 cells expressing only MreBs were right handed. These
results may suggest that the cell helicity is supported by fibril and switched by MreB proteins.
To elucidate the mechanism of the helicity shift, we introduced random mutations in the fibril
and analyzed syn3 cells expressing only fibril protein. Five of 23 mutants with single amino acid
substitution showed altered cell helicity. K415E and V4881 mutations decreased helical pitch
from 0.87 pum of the wild type to 0.49 um and 0.53 pm, respectively. A region including these
amino acid is possibly related to the helicity shift.

(1) Kiyama, H.; Kakizawa, S.; Sasajima, Y.; Tahara, Y. O.; Miyata, M. Reconstitution of a
Minimal Motility System Based on Spiroplasma Swimming by Two Bacterial Actins in a
Synthetic Minimal Bacterium. Sci Adv 2022, 8, eabo7490. https://science.org/doi/10.1126/
sciadv.abo7490.

(2) Sasajima, Y.; Kato, T.; Miyata, T.; Kawamoto, A.; Namba, K.; Miyata, M. Isolation and
Structure of the Fibril Protein, a Major Component of the Internal Ribbon for Spiroplasma
Swimming. Front Microbiol 2022, 13. https://doi.org/10.3389/fmicb.2022.1004601.



Morphological Change of JCVI-syn3B Cell Caused by Mycoplasma pneumoniae-
gliding Type Cytadherence Regulatory Locus

Muhammad Algiffari', Hana Kiyama', Daisuke Nakane?, Tsuyoshi Kenri®, Makoto Miyata!**
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2Grad. Sch. of Informatics and Engineering, Electro-Communications Univ.,
3Dept. Bacteriology II, National Institute of Infectious Diseases, Japan,
*OCARINA, Osaka Metropolitan Univ.
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The attachment organelle of M. pneumoniae-type gliding is essential for gliding motility. The organelle
that consists of a number of proteins including P65, HMW2, P41, P24 are coded in cytadherence
regulatory locus (cr/) on the genome'. To clarify the function of proteins coded in cr/, we expressed
the crl proteins of M. pneumoniae and their homologs of M. genitalium in a non-motile minimal
synthetic bacterial cell, JCVI-syn3B (syn3B)?. The crl/ was transcribed by a strong promoter
ldh (lactate dehydrogenase) derived from syn3B. Replacement of RBS (ribosome binding site) was
necessary for translation of M. genitalium genes. The syn3B cells that expressed cr/ showed elongated
morphology and frequencies elongated cell with an aspect ratio 1.5 times longer than their short axis,
were 1%, 34%, and 21% for original syn3B, syn3B with M. pneumoniae crl, and syn3B with M.
genitalium crl, respectively. The cells also exhibited branching morphology, with frequencies of
branching cells were 0%, 4.1%, and 10.5% for original syn3B, syn3B with M. pneumoniae crl, and
syn3B with M. genitalium crl, respectively. We also visualized localization of the HMW?2 of cr/ by
fluorescence microscopy. The analyzed of gene deletion mutants suggested that HMW?2 is a key
protein for morphological change in syn3B.

Keywords: syn3B, cr/, microscopy, RBS.
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Effects of 5-aminolevulinic acid-mediated photodynamic therapy on

Fusobacterium periodonticum

Chao Wang!, Takayuki Nambu?, Hiroki Takigawa?, Hugo Maruyama?, Chiho Mashimo?, Toshinori Okinaga?®
!Graduate School of Dentistry (Bacteriology) Osaka Dental University, Japan.
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Periodontitis is a chronic infectious disease that causes gingival atrophy and potential tooth loss via
alveolar bone resorption. Fusobacterium periodonticum is a key species involved in chronic periodontitis.
Therefore, controlling the abundance of F. periodonticum is vital for the prevention and treatment of
periodontal diseases. Photodynamic therapy (PDT) combined with 5-aminolevulinic acid (5-ALA) exerts
bactericidal effects against Pseudomonas aeruginosa and Staphylococcus aureus. Here, we investigated the
bactericidal potential of 5-ALA combined with PDT (ALA-PDT) against F. periodonticum.

We used F. periodonticum JCM12991 and a 410-nm light-emitting diode in this study. First, we evaluated
the bactericidal effects of ALA-PDT on F. periodonticum. Then, we explored its underlying mechanisms by
analyzing the fluorescence, enzymatic activity, and membrane integrity of F. periodonticum.

Culture with 0.5% 5-ALA phosphate for 20 h confirmed the significant bactericidal effects of ALA-PDT
against F. periodonticum. Fluorescence analysis revealed that F. periodonticum produced excitable
photosensitive substances after the addition of 5-ALA. Furthermore, cell membrane disruption was observed
in F. periodonticum following ALA-PDT.

Overall, ALA-PDT exerted antibacterial activity against F. periodonticum in this study. If further studies
confirm these results, this protocol could be an effective strategy for reducing the prevalence of

periodontitis.
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7 hE—MERER (AD) XS EIERBERTHET L2208, ZO0EDIZHEET FUEKE

(Staphylococcus aureus, SA) DIFENH HILTWD, —F, XK T RUEKE (Staphylococcus
epidermidis, SE) 1ZZJG DY T #Rg % VAR — T*Té ZENbho TS, ThbXb, H
67 R ERTH O A DO Gl 2 BRI HNH U, AD OfEREEN I HfF S5, LI b
LA B (POA) IEAEIFENIBE DO L DT, SURIEFEHDIE SN TS, POA L7 FU
BRI YERR A2 VT2 SEBR CI SA Z38IRAICHNHI L, SE OFEFHITHNE L a2 & 3o
TWb, £ZTH AL, POA DBRFEHKT N EREDBERIC T 200 R 2 Mat Lz,

ﬂ)iiﬂ%ﬂk%mmszﬁﬂ%%H%%OD 95 BIE AD 2SN EBE B L OEE S %
NI 20 4 X0 EM Uiz, Sl ds K OSEE O fAE Koy B I O B Koy 2K R 2
E L. BEEEAL 5x 5 cm? %@ziﬁﬁ%ftﬁﬁ@ L. BM LT, BHEREE N~ 7 a—T3
VHEERIEM TR HEIEE 2 —RGE%, v =y MR TY FUKEZ “REFE LT,
3 VHLMZEAT 28 =—|ZOV T PCR 217V, SA BLOSE OKRGBEEE LTz, &5

. ENENDORIZOWT, POA IZxFT 5 MIC JIEZTT/ -7,

ﬁ%’fﬂv\ B L RS ABMETNENOEFEITEE T27.5U019.1 & 269 g/h/m?+12.5,
fdH 4T 38.7 U145 & 283 gh/m’*11.1 Thotz, v =v FEtEDan=—TEH 19
&, EEE 11 L0655, SA & SE ® POA (2% 5 MIC ZHIE L7-fE R, SA BRix
POA 8~16 pg/ml THRENH S DE—F, TX3CTO SE HRITBEIHI SheroTc (> 64
png/ml), —#. POA IZTMHYE (> 64 ug/ml) %73 SARRN A LT,

PLEOFER IV | BIE AD BE TIXAEKGEN DL BRIER E—B LT an, £
R EIZZEN A DN o T2 2 LD | REK I ZEH LIS D JFUR T - K 55 B h3 ek
HLTNDEBZLNT, HEAT 7ORETIIRIE AD BEOLL LREREFEO N D
SA B EE SLTe iy, SA DERRIERICED LS ITHE L EONZONWTULII R 5K
NBVETH D, POA KT D MIC HIEDFER., POA 1L SA O EFIR S BERRIZ T L CHIHIHY
WZVEF L7722 & B POA 25 H T 2N HEIZBEDOLETH SA O ZIH 32 2 &2
s bd, —F., POA ([ZiiEZ "7 SA OERESEENTAELIZZ &b, AD BEN
POA TMitth SA ZHEFH & L TRAETHHENRH V. 29 LTZHEEFITHT 5 POA OB FIFR
ERTHDETFHIND, 5%, SA D POA IZXT DML FIZ DWW TH LT L7V,



Helicobacter pylori VacA DBEERNT ) Bk T AT AZBIT D@kl — b &

MreB BRHEDBERIZDOWT

R M BE EH AR ka B gk B JrEp pEsh !
VRBRESER  E R - YR
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o lx, MEEERND D ORPRCS LT, EIERNYE 2 /eI im0 > Tk d
f/%%yx%Ammﬁ$%%ﬁbto:nif I & 1T %Eﬁﬁ@%mwfff
pylori MreB #iHEDS CagA @ ibNoTS #aiik/L— MIEIFRT 2 DITxt L, urease ibNoTS #ik/L

— MZIE MreB Tl372 < FtsZ fR#ENBIG5-T 5 Z L2 LML TW5D, Lol H. pylori
DIFRIFK T CTd % VacA @ ibNoTS IZ DWW T, ZDHik/L— h D A 1 = X LT FE M S
TR, ARIFFETIL, BEIRPNBRHERE 2 rT 8L T 2 SR a5 & OV i 7 BRIMERTE &
F\WNT, H. pylori VacA @ ibNoTS (Z351F 2 EARNEIE/L— R 23 MreB 72 £ OH#RHE & B 7
LHOMERLMNCTHZERENE LT,

BRI & L C H. pylori, ATCC43504 £k % Fi\ 7=, {ESRL L 7= MreB $iiik & VT, B
é@ﬁr B BAEBEIEIC LD VacA & MreB 70 123 L CWD B 0 flad L7 AE 3, M
JTHELTNDZ ERgooTz, £ LT, MreB #R#EOEAALEAITH D A22 2T,
HWMﬂmA®mwm_5zé%@%ﬁﬁ - BATRBETE CTHERE L 7245 . VacA @ ibNoTS
DA IZFEEINTC LW ZENRBFIICH LN E oo, S HIT, A22 )5 VacA DFE
BRSNS 5 Z L % BIA CHERR Lo, F7o. BURSRARIC X 2 WIRNBRMERRAE S & 7]
AT B HEEZ O TRE S84 MreB & VacA 2’ L CTIHEELTWH Z & b

L7,

INHDOFERIE . VacA ibNoTS Difiiis/l— k & MreB FRHEIC IZEEN H 5 & Rig
émtoprmva@dmﬂS%éw~hkNMBﬁ%&@%%@%%i\@arﬁl
F@D ibPNoTS D A J1 = X LR ~DEFE R —HRITe b B 2T,



A positive regulatory loop of a virulence regulator expression linked by read-
through transcription ensures pathogenicity in Vibrio parahaemolyticus

Dhira Saraswati Anggramukti', Eiji Ishii'?, Andre Pratama', Mohamad Al kadi®, Tetsuya Iida!-?,
Toshio Kodama®*, Shigeaki Matsuda'-
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2Osaka University Center for Infectious Disease Education and Research,
3Human Immunology, Immunology Frontier Center, Osaka University,
“Department of Bacteriology, Institute of Tropical Medicine, Nagasaki University
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Vibrio parahaemolyticus is the leading cause of seafood-borne gastroenteritis in humans
worldwide. The major virulence determinant responsible for the enterotoxicity of this pathogen is the
type III secretion system 2 (T3SS2) encoded on the pathogenicity island (Vp-PAI), whose expression
is governed by the OmpR-family transcriptional regulator VtrB. Here, we report a positive
autoregulatory feature of v#rB transcription, as often seen among the transcriptional regulators of
bacteria, but not in a canonical way dependent on its own promoter. Instead, this autoactivation was
mediated by a two-step mechanism: first, VtrB activates the promoter of the VtrB-regulated operon
located upstream of v&rB, and second, transcription from the distal promoter overcomes the terminator
located upstream of the v&rB gene, resulting in transcription read-through with read-in transcription of
the vtrB gene. The perturbation of this read-through transcription impaired T3SS2-associated gene
expression, and also attenuated T3SS2-mediated pathogenicity. Thus, our study offers new insights
into how V. parahaemolyticus controls its virulence gene expression to ensure pathogenicity, and also
provides a framework for further exploring the analogous mechanisms for autoactivation of
transcription factor gene expression in bacteria.



RyDEN iZ k%t FABERELEY A /LA 18 (HIV-1) mRNA 7L —AT 7 |

RELE D 53T HAE D fRAT
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b NRERR Y A LA TR (HIV-1) ORISR GRERZ LA 7 77 —ENR
G END Pol HIRIK S > )7 B OFBLUZIX, Gag-Pol /5 1% 22— K92 mRNA D7 L —A
> 7 hEAE (programmed -1 ribosomal frameshifting: -1PRF) M/ ZETH D, HAIXTINET
Z, T TANADEEIEMZ DEHOA o F—7 2 va UFFEMER S & LT RyDEN

(C190rf66/SHFL) % [RE L7243, #?d%% RyDEN i%, HIV-1Gag-Pol mRNA ?-1PRF % il
THZEDRHLNIR ST, & 2 TAMSETIL, HIV-1 mRNA O-1PRF fHEZS|E#E 29
RyDEN O7 FHI7e Bz o035 2 L2 B E LT,

#4123 R % $ 7272\ Renilla luciferase (Rluc) i@ fa &, #&1k= R % 4D Firefly
luciferase (Fluc) FiitEfs 7 DMIZ, -1PRF (ZHE 72 slippery site (UUUUUUA) & ZUIZHe
< AT bV—T W% 5 e HIV-1 @ 101 ¥ %Z A L, -1PRF {&K(FH9IZ Fluc & > /37 M
FEBL4 % DualLuc 77 A X R&HESE L 7=, -1PRF $h=ROfEMNTIE, Dualluc 77 A3 K% b7
VAT = a LIz HEK293T AifEIZ 31T 5 Rlue {EME & Flue {&MEE ZN 2 nHET 5 Z
ETRBIRoT,

DualLuc 77 A X K& RyDEN %HL 77 A2 I RO co-transfection FEHRIZ LV, RyDEN D-
IPRF BEEVEME SRS S 472, WRIZ, AlphaFold2 12 K » THESE S-S iAEET v &2 &
2, RyDEN OFEREHERFICEE - L EX 0N 12 7 VBRERAZRINL-, ZLTENALD
FeFAa T 7 = 2L L7z RyDEN Z (K% DualLuc 7 v AW L Z A, -1PRF O
fillZiX RyDEN 7 X/ BB DIZIE R RAAFET DT 7 ek (NLS-L) Blsle, %
N&RERT 5 Zincribbon (CXXC(H)-15/17-CXXC) T®F —T7ICEHEEND VAT A VIREENE
ECTHDHI ENbor-oT-, EE/RZ LT, NLS-L fHi % /1 L C RyDEN (2269 5 MfarER
¥ PABPC1, &= L CPABPClI 23V Z/b— 35 Z L£I1Z2L 5T mRNA OFIFRIZIEZFHET 5
U R Y — LiEEEIRNF eRF3 1%, & $12 HIV-1 -1PRF ([CIHEMIC@ K Z E N L MM E o,
PLEDFER XV, RyDEN |Z PABPCI X° eRF3 & & & (ZHIFRIE I &K &2 A L, HIV-1 Gag-
Pol mRNA 75 U R Y — A& figlff S5 Z L2 X - CT-1PRF 83 5 "/l REME SR &7,



KB T DFNINAKIZIBIT B Escherichia albertii D5 LRI DO FHE

B fE L BRSPS S0 R REE 2. P 'S, Sharda P. Awasthi®®, (Ll fH 1S
RIFR » AfnBREe - BREE 'L KRBT RPE « AmBRfi 2, KBRAKRPE - BREE 3,
RERAK 7 DT HERRFRIZERT 4, KRIAKR « RIREFREGYENTFEE o 7 —2
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[ Bt Escherichia albertii 13 & NIIHALEER &2 5] & Z 30T ABRILEEYYERE TH V|
B ECTITENETHEMNEERE SN VD, AEOBREED 1 DL LT I7A4 7~
DRE SN, EOXDITREDAKEITIHRIND DI G E 2o TWRY, T
TIZED, 7oA V~DERBREZNADFIKFICAE B B SN Z L2 RH L, £
Z CARMIZE T AR ER B T ORE OIERI L OB AEG ORI 72 2 ATREME 275 2
KRBT T OB A A BBREE 2D )IIKEXGE LTERKE O T EFREZIT- 72,

(A4 8F « 77E] KRBT T T 2022 4F 8 A ~2023 4£ 9 HIZERER L7231k 62 Mifl (l)Il A &
Z O 17 HAR 37 IR, FOMAKIRO E R D 22 )1 25 #K) ZfgE L7z, W)IIK 1L 29K
B —BIE LTk, PREFRL RS pm EMEAKTAIE L, LR 045 um DA T L7 4
IWE—THEI A LT, AT L7 00 —E& 300 mL OPLE K TEHVGE LT AE,
ST L2 E L 2 FROAREIEREG M THIE L, HEEER) OH5 DNA Z{F R L, E
albertii 7 F11 real-time PCR |2 L » CTARE Z M tH U7z, BGIEMIR)N D E. albertii S8R 57 BiEEs
TOorBfEfe . ARFFEA) PCR ICE W [EE L7z, 42BERRIEL ERIC-PCR I LV BANEIRTFHIZ
FRVEZ R _7-, #7254 ERIC B 5 1 #R9° 038 (Y, PFGE CTHUAR D AR &2 Bk L 7=,
F7-. EAOg |~/ F 7L v 7 A PCRIZ LV Z3BEkR D O P BRI 2T LTz,

[R5 - BEE) WIBNZ R D & E albertii DR HFRIL 56.5% (13/23) Th o7z, I A
DNWTHI D EWIZm - T 17 A TERAK LI E Z A, KifHhExETe 13 #AT E
albertii PR SIiz, Fiz. RKFEATOHSIZBWNT 3 AT 4 ERKEIToT2 &2
AL EICAREPRE STz, IR 62 MRIAT 47 IR (75%) TAREBGMEE 72D, D H 5 38
R (I A27 BRI, At 11 f{K) 2> B ARE % 77 #fE C& 72, ERIC-PCR DR, 29 Mk
D HIE 2 FEELL EOBIR T Z L OB ENE N0 BES L, PFGE OfSR:., & 60 Bk 4y B
FRIZ 52 FEFE O PFGE BUZHIBI S 7= 2 D KR T OWRJIHIZ 24572 E. albertii 73MFAE
T 5 EDRE S LTz, AT, MEREINZAT » 7o AR T, 2 2> H R CTorBElk @ PFGE
INE—=UNEAETHZ b bhrole, O FUREMRTRBITIX, 60 #ki% 19 fifHD EAOg Al
L ORIBIARKE 25 ¥R) 2R L. T 7 1 7'~ (EAOg16,EAOg18 %) 35 X OV & 4y Btk (EAOg12,
EAOgl8 %) THEDH D EAOg b ENENRO LN, TNHDZ &b, KRIFFD
KN ZIZIAE N ERICHELE L, T T A 7~ G LB AY A K &2 759 L T 5 A RE
P, FEFINAKFICHIET DAREN E N ~OIRIFEM 269 5 RN R S vz, BIFE, B
BROREBIE 71 7 7 A NVEfRTH TH D,



BN 5 Bacteroides JBAIE 3 BT3106 A )V 7 7 Z—F¥

L FEE. AR T D KRE B R R B BA B
TR R B R A Fe Rk & il B 2 R
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Y- BHW] BOBEAEIZIEZ Y 2% 2 7 By (GAG) RATF v Lo zfifash
FRMVE SRS D, KR E X BRI 2 R T 2% EI 2 & o— 5T, IBNMEOES D
e L THIEREL TV D, UAFFEE Tl & SN 5 Bacteroides B E INGAGRe LT %
KEIRE UTHH L, REY 2 BoESEENIRE 2T 5 2 L 26T L), GAGR
LT L, ZOEEICEBOMBIEEZ A L TR, ANVT 72— X DHMEREORE I
PO RZ MBI L, M OBNES ICEEREEZH S Z L AVRIN TN D), IENE L
& L CHI B 4D Bacteroides thetaiotaomicron L7 ) JI29D AN 7 7 X —FBHa— RKLTE
O FOF IR ER SR B LT AR T 7 X — R EET DI ERH NS
TWBY, KRR TIE, ANVT 72— LENESOEEZ AT 570, BEEfIT AR
1TOITWRWBT3106 DIEM T 217 - 7=,

[ 515 - fE R ] BRMEMIEE D AL 7 7 2 —BPEMEZ R TI2IE, BEEA L7 7 4 —8
AR (anSME) (2 X 2 FIRZ BN SLETH D, TD7=8, HEIEETH 5 KIGHE B K
@ anSME Tl B. thetaiotaomicron FHK AT 7 X —B OFHFRZIEERSHEEE L 22 W AT REMEN
EZzZbivic, £ 2T, BB~ 2 ¥ —pCOLADuet-1 |Z His % 7 #E AN LT ANVT 7 X —1F
BT3106 i&{s1 & B. thetaiotaomicron 1% ® anSME T % BT0238 Hin 1 & #HiA A, KAGHE
MR ZMEE L=, IPTG FF8IC L 0 HoE U 72/ 2 KRG OMlafh ik = &7 7 «
=T rua~w NI T 7 40— ML BT3106 2 F5RL L7T-, ANV T 7 X —BIEMEDOFli D728,
4-fiif-p-= h e 7 ==/ (pNPS) ZIEIZH, WREEZEISNEE L - KISEM TH D p-= b
07 x /) — /&R 405 nm (28T DL TRIE Lz, £ORES., BT0238 L3I 72
BT3106 (23T pNPS (ZxfT 2 AT 7 Z — BRI R S L7,

[£22] 7L 2 —2izx L RERIE GAG TH D5~ U ERFEIR & T DD BV T,
BT3106 DFHHEN EFR L TNDH I ED/RINTNDE Y, D Lt BT3106 238 FHEHR
WERHE Cdo D ~/X Y ORiIE IR EIZ%F 5 L. Bacteroides J&ME DGNEAEICHEBRL TV 5
AREMEN B 2 B D,
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Haloplasma 3ZEBh5E D FHIEEE

SATEEE Y, ORIUAE L RS 2, ke Y RER e, AT 3, André Antunes?,
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LLRI, #ex O 7 —7"Tlx, BRR CEEIRE 2 £ 72 70 WA G JCVI-syn3B (23T, MreB
T TCRBIELHZET, BEADREEZNIES YD Spiroplama fIE OUFK % FREEE L
72, Spiroplasma FlE 1%, MfREEZFFI2 /2 W2 & R00 ) AOHgIR I ETHONAEY 77 A
MR B3 %, MreB (. Ak 2 KOl e CTILMIEBES LD B & 720 | #HE) & 13D
D DIRNET 7 F R TETH D, AFETIE, B E Y 7 7 A ORIERS, 7
4 V7T AP TV & B X2 B3V TUW D Haloplasma contractile \Z331F 5 MreB % > 737
F\21 B L7z, Haloplasma H¥®D 7 >0 MreB 5 737 & (HMreB) 1%, Spiroplasma @ MreB

LRERICEEN TR Y . 73 BRI LRI & 3o®ﬁw—7tﬁﬁghto%@¢f

b Hp DR 7 V— 7 D HMreB 0)/\7’“(@%’%@% . syn3B (28T Haloplasma DIEH)

RS D Z LT LTS, FRIZ. HMreBl1 J: HMreB2 DflAGHEDREBIZ LY

Syn3B+ HMreB1+2 . veo.  Haloplasma O X5 78 2 A ALES) 2 7R
_0 e M LI 1N 1N T (e ¥ L7z (Fig. 1) ZNHDFERNE, EY
; - “d md wed el o 7T ARMDEIT BN T, Dl & 2
P, el o wen st

T LRI D,

Fig. 1 Haloplasma motlllty reconstituted in syn3B

References
(1) Kiyama H.; Kakizawa S.; Sasajima Y.; et al. Reconstitution of a minimal motility system based
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H HIXE D BvgAS ¥ A7 LB RIEMT AW, e=F I
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HH%IX, B H%E (Bordetella pertussis) D&Y I - Tl Z % MR 2R I8 Gx
JETH D, T, BARZEDRHFASET, AEICKT2H - REETH DL~
07 A RRPUEWEIZIME 26T 5 & HKE OSBRI S HE S Tnsd Z &
O, BEAFOFAMEICHE D 70V E B O 72 72 G ENE O B 23R B i
TWHEZAThHD, £ZTHLIEL., BAKHEDOFHEENH—O~ A X —1LF
= L—H%— (BvgAS oHlfHR) ko THREIiSNTWahs Z EIZEHEL, 2
DY AT KA EWE T ANACRIEE LT 25 2 &12 X - TRE 2 IER ML
92 YRR A DB % 2 31l L 72, BvgAS ¥ AT ABMEMEAIREE DO, #1305
JREZ R L (Bvg #H) . AIEMALT 2 L FEWIEMLT 2 (Bvg fH), Bk~ 7%
YL B0mM~) R=aF U Q0mM~) 23E HEEO BvgAS v AT A%
ANEWET D2 ERMOENTNDD, BIRISHEZBET 5L, S HITKRRET
BRNIMEMDORENVLETH D,

AIFFETIE, B HKEZ Bvg MICHET 266 ERET 57290, Bvg' 1
TR T 2 BIE T (fhaB, ptx) 35 L O Bvg FH CRERIIZHRBLT 581
1 (vrgX, vrg73) OENZENDOT 0T —F —fHIkO i gp Bl T2FAL
7T A REE HYEICEA L, GFP O EI0E 2 f81E 12 BvgAS D&M %
P D VIR — 2 —T v A REMESL L=, vigX O 0w — X —IEMEE RIS
FDA &G AW L134 IO —IRA 7 ) — =0 7 & 320 Lo /b R, 5 FifE
Dt v MEEWD GO, S BT, fhaB, ptx, vig73 O 7 0T — & —{EM %15
BEE LI ZRAZ ) —= 712k KRE (50nM~) Our=% I ) HHK
FZ Bvg MHIZHEE T2 L2 A L, m=4 I 3 H H%E O ER=EK, B
RS BERR I L OVE Al (R SRIER . X7 B HIZE) O2TORKIC
% LT, EE S ORBUK FIER & Bvg B RAE MmO ESIERAZ R L
Teo Flo, HEEBROFEND, m=F I X BvgAS v AT A& MHT 5
BvgS B —F%F—F DY FT XA RAA L (VFT2) IZHEAT D Z L0145
Mmolo, BUE, BHKEO~ U AERET LV EZHNT, B =4IV OREICK
T oY EN R ERFIT TH D,



N7 HBSREDOELET DHBKFHEHER DAT OFE & BT
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B HZ XS UDEREE TR e 375 8 NOMRISREECTH D, ERFNEE LTEHA
W (Bordetella pertussis) NHIHIVTWDA, /N7 HHKLE (B. parapertussis) & H H %k
DOBMLUWIEIRAEZ S X 2T, FAZBIXINETIZ, BHKHEOELETDHUE R A L Vags
DL CRIEMEAT 4 T—F —THDLT T VX =V OEERRRL, BT T VF =
(2R DA A F v 3L TRPVI OB UL A ZERPEET 52 LIk, 5E
[CERIEEH BRI L2~ U RAET AERCTHIA LD, —J7, 237 5 HE%EIL, LPS
(VERAZET) & Vag8 ZHEAT D0, BHKHERLEA LRV, H KRB
T, BAKFEEIL, 77 V0F =0 282 HFK (B2R) ICHET 2 8K G ¥ "V 'E Gui &
ADP VAR /ALT 5 Z EIZL D GOMREE NELT 5, £ TRELIE, T HHEKER
HHEZHEZEICND S GRFEILEZRZEA L TWD L E X T ORE & EEERT 2 £ L7-,

HHEHERIL, 77V UFMEFTBR E GEREERESED Z LIk > T, MBEAD
CAMP 25 % EEICHIIN E &5, 20 cAMP JREDOHININZFEEIZ LT, X7 H HIKE D G
NELMER ZFARToRER, BRI RE X O RIEPIC G NEERFREEND Z &0
TFnole, ST, BAA R v~ N7 T 7 4 —8B L WEHESHT 2 G o T2 fiffric
E 0. BRI D Z X7 E BPP0449 Y Gi Z NEILL TV D Z & & R L7z, BPP0449
(deacylating autotransporter toxin, DAT & fn44) 1L, F— M N7 UV AR—=F —ITRT H X /3
JETHY  BIRIMNZ W EIND Ry BV — RAL VBT VU LEERIEEE A LT
oo ZOWEMEIZEY Goi I U A MAMbLS DT, TIROTZ T =7 X —ThHHT T =
NEY 7 7 —8E Gu & OBAEANLESINDIERE LT, GiliEREERDE IS Z
ENRZIole, TOZENL, NTHHAMEITEH%ERORDYIZ DAT AT HZ L
TGaNELL, BRIELZFHERT L EB X b,
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NI T VUT OHIEEETH DT TF KT %, BEMEL ZHMERH 5720, IR
EOAHULIZRNEE CTh > 7o, QBT « — 7' = v F o VB FBMEE T, 3B ERIE~Y
VAREICLEERT 0y ZJITEESE L Z L THAEEE L, AR EER Ta—T 1 v
7 LT U7 A G A - B TR 2 T IETH 5, LARTORIFE T Z D IFEIZ LY
7 Z W C & D Bacillus subtilis D~<7"F K7V J1 o OLK G %2 aidk LTz 1,

AWML TIE, 77 LARMEREICOTE I IVD Escherichia coli, Flavobacterium johnsoniae,
Myxococcus xanthus @ 3 FEO~X7"F K71 7 v g % vl fiflk L7,

Wik%Z SDS L7 mu 77 —EB T L TCXIF N7 EE BB LT, E coli, E
johnsoniae TIX, HEE L7c_T7TF K7 U B EOREIZ 10 ~ 30nm2 O BIRDO SRR
W) —1254 LRl #5i& 2 8 > T -, M xanthus TiZ., 100 nm2 O F X F 244
ZAOMAMEZF L, MO AREICK 100 nm2 ORAREL TV,

E. coli, F. johnsoniae TIE/ITMAEL T 5~8% D TE Y . M. xanthus TIX 15% ThH -
Teo TNBXRTF NI YT OREDENT, 3 FEOME OEELEE OEW AR L, M.
xanthus DR O FHINE & 53 IAEE ~DBENRZE 2 Hivd,
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Mycoplasma mobile | ZHIFRRE Z K¢ 7 72 W FFAEMERIE CTd D, M. mobile 1345 LMK O > 7 Vg% 45
WEEB TS5, ZOEEI~YA a7 T ATRBOATBICOLRL N A== RAT=ZALTLDLHDT
2% s M.mobile MNINIZIZ 2 T 7 D & 5 7o LI EBEGENFIET D, 7 77 ORI ST 28013
f\/l/é:ﬂ? iﬂékﬁh@*ﬁl_?&)éo 777 OMFIHY T 5501, BEE—F — LRI EAER

BIRIGEZR S TG TH D 2, 1BAET—F —1F, F A ATPase 73 &R b L7=#§i&E T, 1BEDTZDH D]
ZEL TS, ABIZETIE, M. mobile & %b*t%%%ﬁm“é%@/\ﬁm?%# ICEHL, EF#bES T
WCKDBIEEAT T, FEZT 7 40— &I, B A A RAENOIRE T 5 2 & T, SRR E#R
%H& BT HFETHDL, TORR, EEELE 2R D2 EROFaEEN oo 7o, BT EE—
2 —DORIT, MBI LRE S IIEODHEN oo 7o, IHET—F—0O8H E D LIk, BEE—4
—® F; ATPase %/\E{ZMEIﬁb%ﬁﬂ@éiiﬂ#ﬁﬁ%&%iﬁ RV EB-o TV, Elo, ET—F— D8R
S, SV ONEEIZIR - THONSD < SMROFEIEDFE L, L EEHEZ RN TV, b OfEIEIR
TEENIEE QAN TR, MR A~OREE, MiakmZ o 7B & ofia 7 EIClE L“Cb\éﬁfﬁb‘fiﬁigb
%

o
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TEIEVE RIS T TR 2 0 IR RIEMEIRB TH Y | 58167 D 2 & BN W E O IR E #
W ThDH, BIZFMEKN, BF, fARN: EORERN-OSEACESE L, BNHEREIC
KT H0EDORE RTUEIC L > THIT T2 B2 6 TWD, LLRARB, 1000 FEEELL
FEOMEFECHER S AL D EHER BN R, £ D X 5 IZBROIIERCETICE LG LT\ D
IR R L, EHIT, IBRNMET, BRI L > TR 2 EA L T E AR
RN EBL 525, BT, EHEMBIIGEREO Y THEEEZ A L T\ 5,

HEERBRO~TAETVLELTT XA NT UREET U U A (dextran sulfate
sodium: DSS) #FHEMEGR~ T ANA AWV HEN TV S, AIFZE T, R~ 7 A RHENOIR
W7ED DS S FHEMGROBEIEEIC G X DEELMFT 5L &b, TENENDO~ T ADN;
PN B 5 & L L7z,

BALB/c B4R~ A2 EHNT V — & — 3405 AT L, DSS O K&K G L > TAM
REGIEEZ LT, BROERIIPT R CTh 2 EEBD, REE, IHE DO O H i & R I 8]
LLTL A, 14O~ T RFGRPHoISHEE SN THREBBRIMEZ R L, REBD KRG
IEEMMEIZFR Y 2D~ D R EBERBRENE T, WIZ, M TO~ T ADMGNMEE %
16S IRNA IZ XKD A X7 ) AT CHER LT 2 A, v~ U AT ERICL > T3tRTBITS
G RS IR B LR D KE S Bp > T, 51T, HERNRRO T D EslR %
PEAET 5 Roseburia J&DOFNE DOEIG N, HHRBRIM 2R3~ U A CHRFHEZICEIINL Ty
7o £, BREZTFSITHEELRW 1| O~ AL HELTHT ) —F—D~ T A% co-
housing L72& 2 A, EHLHLD~ U A BRFEICHRP SIS S,

PLEDOFERNG, DS S FHEMGRICHPUE 2 R T HORFENEE L, HORFER OGR D%
BHEIEE OBWL, EICBNMEZESFEST L2 LRI,
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Bacterial spores are mostly dormant in environments. But once they are placed under growth
promoting conditions, they enter to “germination” process, where they begin sequential biological
reactions toward propagation as vegetative cells. One of the notable morphological changes at the early
phase of the process is called “darkening”. The whitish bright spores become blackish and darker under
phase contrast microscopy (PCM). The darkened spores thereafter do not show any noticeable
morphological changes until the “emergence” of a part of vegetative cell body from hatched spore’s
shell, although several intracellular biological processes are supposed to occur, such as energy
production, biomolecule metabolism, and so on. In this study we aimed to unveil the biological
phenomena during the morphological “eclipse” phase and started a trial to synchronize the
germination-to-emergence (G-to-E) process. The synchronization was thought to be necessary because
the different spores behave very differently in a heterologous manner (as shown below).

We prepared spores from a B. subtilis ATCC 11774 strain and observed their morphological
changes during the G-to-E process under PCM. Time-lapse images were captured and subjected to the
image analysis on a single cell basis. We then recorded the following times for each spore; 1) time from
the start of incubation until the completion of darkening (Tp), ii) time of the G-to-E process (Tge). We
also employed a strong germination inducer, AGFK (arginine, glucose, fructose, KCI, at 100 mM each)
for synchronization experiments.

When the spores were incubated in nutrient broth at 37°C, observed Tp of each spore
extensively varied from ca. 10 min to 6 hr. Concomitantly, the times until the emergence from spores
also varied from 90 min to more than 8 hr. This indicates that each spore behaves differently, showing
heterologous wide-range variations of times until they start to germinate. Next we tried to synchronize
the G-to-E process using a combination of AGFK and nutrient broth. AGFK induced rapid and strong
spore germination; the 90% of observed Tps fit between 2 to 90 min. Because AGFK alone did not
induce “emergence” probably because of a limited nutrient supplementation, we changed the
incubation media, from AGFK to nutrient broth at 120 min after incubation. We found the spores began
to emerge from 60 min post medium change. The 90% of Tges of the spores fell into a narrow range
between 180 and 300 min. The results indicate that the synchronization technique enables us to
separate the germination phase from the emergence phase, which was not possible under the
unsynchronized conditions. We propose that this technique will be a valuable tool for understanding

biological phenomena inside the spores during whole G-to E process.
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FENTMEE I & > THERFR TH D L [RFRFZ, BEI& CTCIIHEELZT~T, T OMEIT
B0 iABRHEH OFRENIZ Lo TR ISR BE 2 HEFF L T D, Fox I T E TIT, KIGE
YR —D2L% /378 Rpml] OB KBRS HSHCK L CitEEZ T2 & &2 R L7231),
rpmJ RIBRE CITIB R 72 HEA DAL FIZHB W T, AN ISR E NI ARRIC LR TR F LT
Wiz, BT, rpmJ KEEUND Y R Y — K H X7 B REEC, VAR Y —AIZBIT5
BN EE IR R ER O KK b fignmitE & 725 Z 2R LIZ(1), 20
ZEND, rpmJ ZIFEUOE L2V AR Y — LB FOXRBEHKIZIEZ, Mifast~oishodk
HMAEEET 5D 2 LI L - CTHEMMMHEZEST 2 ED A D =X LNFIET H EEI LN,
AWFFETIL, Z OMENTHIEICHEPEE F 7 v AR —Z =25 L TWADTIE RV EE X,
FERWPEH T U AR—H—ThH D zntd \[ZF B L THIT 21T - 72,

£9°. ZntA (2 L DHERNEEH DS rpmJ KRABKOBENTHIEIZ A5 L TWANEHDH T,
rpmJ & zntd O B RIBHRAFER L, ZOWEhmE L e Lz, £ ORE, romJ & zntd O
BERBERITHERNESZ AR L, £ OHEEZEOREIT zntd BB EFRBRE Th o7,
DT END, rpm RIBERIT zntd (AT L CHERICTME L L TWD Z EmRe S iz, R
(2. rpmJ RIERIZIBW T, zntd O mRNA & & ¥ U N7 EHENEB L T DL 0E2dx7e, %
DRER. zntdA ® mRNA &ElX, BFEKE rpm) REHKORICRIRE TH-7, ZHUTHIL,
IntA Z 87 BT, BAEKRIZE A rpmd REFRIZBWTHEML TWD Z R ST,

PLEDFER DG rpmJ RIBEEIZ, mRNA OFEBHEIN A LD TN ZntA # /X7 B & 2 0
XD LICL T, HENMMEEES L CWD Z RIS, £ rpmd KAERRLSL D
HERTHPERR T 5 U AR Y — ABHEER 7O KBRICOWT ZntA # VXV BEDOERE{T- T
FER . rpmJ REERE & TR ZntA FEELEN L TV, BLEORERNS ., 26D U R Y —
L BHGE R T O KBRS0 OB LIZRENH V. TOREN ZntA ¥ LR 7 BB
NS 2 2 L CHSAMMEZSI S E 2 AR I NI,
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AR T I AZEIHLEAROMETH Y, AHE LABS ZRXAIIIRSEDL Z LT, @kl
JERIE T 2K 5, D E AT REIC L > Thbleb &, AR 7T X+v|(Z
R @ Fibril EAEOT 7 F 2 LTINS 5 FEHO MreB TR S L TWVWS, ZHETIS,
RT2BOMEEILI =~ /LA EHE JCVI-syn3B (syn3B)IZ MreB4 & MreB5 Bl ® 5 =
& T O APERIEGGER) O BRI Lz, Lr L, & OFEM7ZRIEK O I AR O
FETHDH, AU TIL, WPk L TV & & 2 BL5 syn3B O NGRS E 2 7 7 A 45
FHRNEZ T 7 4 —IBIC LD b LT, ZOREE, MlalizZ > Ty — MROFED I A
TWHERFRBIE ST, 7o, ZIRCEHEIT o7& 2 A, N OY 7 2= NI
S5nm HEATWATWD Z Loz, 5% DO BIEIX MreB4 & MreB5 # X545 Z & Th
%o
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B BR] 7AR T A VAT e MM EOFHEBMMICINZ . LB T LI ATRER T A
IVADKERTEH O | R i 2 B O W i ATENZ X - CHEHEBMWY)—H L B[] CAETRER
WAL L TWD ANV AZHET, L, TR T A )L ARETRRO S AR, b b
FHEENY CTH 2 Hi S B & FHEBIM) O 5 TR & FREIC T 545 F A W = AN IIAHTH
Do T TARIGETIE, XAIENLTYIRAAL X o UG U, FEEOTRIRMERTE, 5
TREELZFEBETL2AANTIRREGESHIT, AXTFT A2 (IBAV) ZHW, FHEEIY
AR, & U < (3B HE BV A SRE] 09206 )S S 72 IBAV IS Z AR O b2 Fi 4 L
72o A VA JMIIE BHK-21 #ifE 2 F 72 TCIDS0 V512 & » THEH LT,

[FiE] VAN—RAP =327 4 7 AR XV EH LT IBAV 2N A A X —BHle (BHK-21 #f
i) <5 [afk L= b o2 mislEi% A IBAV (IBAV BHK) & L7-, IBAV BHK %, v~
FSRARRE (C6/36 #Mfa) T 10 [EIHE L, BRI IC 31T 5 IBAV @ BHK-21 Al i KO C6/36
AR 9 D G D2 b 2 fi AT L 7=,

[FE2R - Z22] kR4 BIH £ T, C6/36 Ml THEIR L 72 IBAV_BHK 1% C6/36 Al gy <+
ThH, MREMSREZ RIS e olz, UL, #R 4 B H D IBAV_BHK % C6/36 fflifial |2 &
Gexw oL, FHLWDMRREMNENSR (CPE) 28liv, MiasEmR L7z, BB, 10 RE £ TaT
DAL ALE C6/36 MIIAIZHL LW CPE 22 Z L7z, — /., 5~10 fKH D7 A /L AL, BHK-21
HERRIZ K92 CPE A3kE5 L. Y 7 A LV 2 Il 1~4 fX B & _THL MK T LT
72e Lo T, C6/36 M ~DiE 2 HEA 72 IBAV. BHK (% BHK-21 #llid~O i HE 11 23855
T L AR B D, U A LA RNA IO ZEE 72 & OMREIT O T HHET D,
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e - BW) WATHEHIRE 7 A v A2 (EHDV) 137 v & &0 BB L, BEACR
AR Z B e 3 2T P A2 5 4 23, ENICBW TS B2 R RS TR Y |
BEEEFUCER W EZ FIET LT D, REARHZENE L AR B AFE LR,
£7-. ENTILER 2 % (EHDV-2) LISt EHDV #2154 L TV D HFZEAT-orm A I E
EAETRNTZD, KO BEHDV 2T L7zBRIc, R eBW Hiko—>Thbd 7 A LA
PR A WD Z LR TERY, S BIZ, BUTO U A /L A nakER Tl M2 R X
S THRIFUREZ BIET 225, o TN ORESL T A LV ADIMIERIZ X - TIEHE D K E#ET
bbH, FIT T, AT N—RA T = 3T 4 7 Ak L OEOLEE 7% AV TRt g R
HIEOHRZA A D & & bITMP R R ESGFRE S (BEMME) (280 5510 EHDV Hfn
PURLRA IR 2~ T2,

[J71%] EHDV2 & H AL BERE T 5 IBAV No2 KRD 7 ) L& SElC L, Sk v X0 B o
— R 255081 (S2, S6) & &y % MmiEH 6 % (EHDV6), 77 (EHDV7) Hikd
HOICEZRA TV T = NIANARBEYR—=RAV =R T 4 7 AEICLOEH LTz, £
7. BTDOTAILAD S9 SEIkFEEEZ /37 UnaG Bia 28 ALE, VT YV —
B R TANVADNE AL —BflE (BSR Aifid) TOHEFENMEZ LS U, i b HEIEZERO B
TANAEEH L, 7A VA RRERERICH O, #E R S SR ) S EREL L 72 1 e
OFFIHFARAG O E TR RN R K B Fik & Sl o9t X 5 5iEE A
77

[F5 5 - B%2] EHDV6 IZBW TSR Z X7 B0z CHfEE X v /7 B NS3 & a— R
TODEEBEEHZ T O THIEMED R bR <. EHDV7 IZBWTIFANEZ "I ED K%
FHHAZ 72 b O THIEMERN B b o 72, Ko T, #iEED B < 22 2 5B O & I iER &
CICRRDAREEND D, 2. b0 7Y —4 2k EHDV X, @%@ EHDV LY %
HFIHUAMRE O MR SN2 & 2R T A RN GO, V7Y —% 2~ EHDV %
W= R 5 XD EHDV OREN BAFFE~OBITHUR DI DWW T R8T
WET D,
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TYLEH R FAET L0 EAMEA YR 7T X<d, bHEADME ZZHITK
L CHEEET D =— 7 lEvkiE#) 2 n 9, ZOEENZIE 5 FEOME T 7 F 2 MreB
(MreB1-5) 23B84> 5 AIREME S /RIR K AL T2 28, IR T BED TE 7272 K OFERE) SR E
I72RELEAS HIT W o T, X =< /UfllE JCVI-syn3B (£~ A 277 XA~ D57 ) L&t
BB FERRETEIELE LT /) 2EFFO02, KAF%ETiX, JCVI-syn3B ~Di& {5 1
FIZX > TR e 7T AVl KER D A = XL EMAT 52 L ailkAi-, b e b & ERRE
ZFF12 72\ JCVI-syn3B |2 MreB1-5 # B 0k IZBD 5 L BEZ G TN T DDOER T %E
AL A, A 7T AU b AROIERE L EBRENFHHR IO, 612, &
FIERMAEDLDETCINGDEMLRTFEZEALILE A, JICVI-syn3B (28T HIEHE & iEH)
I MreB4 & MreB5 @ 2 FIHIC X > TH BB INDL Z LB bhoTz, £z, 2 FiD MreB
(Z R DWERA T = X LNZDOWTHRD T2, kxR ERAE AN LT- MreB4 3 X U MreB5 %
FBL L 72 ICVI-syn3B OFEN L RN LTz, COFREE. MreBS OIEFEGHED b AL 5T
ICEVKICEE TH D Z & & MreB4 & MreB5 D ATPase iGN AR & B AR E ~D KERIC
HECTHDZ EDRBRINTZ, YLEOEREIZESNT, AR 7T A< EKIER O D A
=R BT HONWTHEHRT D,
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sV R T JRME LS T ARRMEOBEMIANFAEMEME TH D . T E TIZ 40 WL
IS NTWND, 2L bR T 13ER 2 72 AR AR ET R BRI S TR Y . A
(2 F o TR FRRMEIT R R D, £OHPTH & MIBYYELE Z TREMZRbDE L
T Bartonella henselae, Bartonella quintana. Bartonella bacilliformis @ 3 AN ZET HL 5,
INBiFEWTR b b N OENTIRIME NEHIRIZEYGE U, B & ORYLHN C & 5 M N Al
Ha oD ¥EFA 2 et S TR FEN TORRGE DG 2 LT 5, 2T b b 7 KA ORGLEE T &
D WD ET D IME NGO HFELE I > TIUE BT AN S, 20 bR T RRGYE
TROLNDIMENZ EOIRENTER IS,

BT 213, WHO-> D XIHOIRIKE B. henselae 7> 24—~ k7 AR —4 —BafA % [6E
L., 2UWAMEFAEOEEER THDHZ 2L Lz 1, BafA 13% O N Kk 6§
RIMT 3 We S v, 1A PN AR EICAAAE 3 2 A N R AR 7 (VEGF) S22 RICHE & L.
T MAPK o 7Lz Uil S8 5, £72, 2T e ML L R T 3 HHE S BafA
EHTHDITMAT ERGLIMNIBIZLE A ED /L F X TIZ BafA DALY 1 73R L,
BHEEZ L EEOE SRBB L~V RN 5 Z L A/R L TE 223, E 5T, B henselae D
flix OEKRICONT, a7 5 5 SNPs (2 K D00 FRAUMT 2 5 L. 2T BafA @7
J BB, IAE N R~ DB FEIEEREIC DWW TR L7, ZOREE, =275/ I SNPs (I
K DB L BafA ORHIRIIFER L, BHRIZ X o Tl N ER A~ O BEFRIEEERE D iR &
EWR RGN, BITE, 2306 ORERF TR &40 72 2 B85 O Y00 R 2 B 5 L T
WDDMINE D NS INZT S 729, Organ-on-a-chip Z K L7287 7= 7230 b 31 T J&YeE T L
DIEEE 2 TN D,
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e B JREEIEIEMEKRAEE (Uropathogenic Escherichia coli, UPEC) (2 X 2 &Y%, B
%ﬁ)%@?ﬁﬂiiﬁﬁiﬁﬂlﬁﬁ HEZEG L, REEZB LT sickoThlsEZESND, IR
BRI DS NANLT D T2 DI IE ., PREGKEIEE BRI~ RS O E RS LETH Y | BB K+
KMMWMmMmmCM)iEEEWEI%® S TdbH, UPEC ® CFs X 1 BHRE, PR
E. BLUSFL#E, Afa/Dr 2 ERRELIE LTHT B, Zhbidd Ty ~m -
7 w3 % —A (Chaperone-Usher, CU) #REIZE L T\ 5, ' # Z T, A9 TlX UPEC (Z81F
HiffflaEEAE B LU CU ED L 3— F U —2 {2 H L, UPEC (281 % CU MED LRI Z
ML, T2 BRIOD CFs ZIRETHZ LA HME LT,

[J7ik] Mrge= CIR_RA 3 % UPEC (90 k) % HEp-2 Mifalc 3 RefiEe %, ¥ At s 1T
o7z, BEHIZIE MoDM (0.5%) Z3sIL, <>/ —ABEERE A /R T 1 BB OB L I L
oo BAEE 72 MIaEERE 0338 f’oﬁ“wi HikZ 7 NESTREG & L. MiSeq (2 & 2 RIS % HUfS:
RICT v TN BT, 226, REWNR CURBL VNIV E (Tyvxy—) OT I/
FERCS| 2 % - T FRIMERR SR K o TEIRO CU MR EBEE T A MENICH L, Th bR
HE AR 2 ARRIE L 72

[R5 & BE2] ARBFFRICHE L 72 UPEC D 5 b 4 8k (44%) B3HE LT-, b0 s 7 A
5113 VirulenceFinder (235 < JWJRIE - O H 312XV | in silico T% UPEC & L THIE S
72, CU %?%@%ﬁ%‘%éﬁ*"?‘é? T, 2 RIS W TEEAID CFs (P #E. BHEREANT agg) IV
RS AL, D IBHEER A 2 LT 1 RRICR W TERIE O CU BRI 28 2 A Sz, CU
ﬁ%@%’r% M & AR BT D MREEIT . B E R B O TR T 2 i A2 b 72636 D
LEZBND,
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Spiroplasma, parasitic bacteria swim by switching its handedness of helical cell body. Previously, our
group reconstituted this motility in JCVI-syn3B, a minimal synthetic bacterium, by expressing
bacterial actin proteins MreB4 and MreB5 of five MreBs, which are involved in Spiroplasma
swimming (1). In the present study, MreB5 behaviors were traced by mCherry fusion in the swimming
synthetic cell. Helical and moving parts of the cell always exhibited fluorescence. MreB
polymerization inhibitor, A22 stopped the movement and straightened the helix while A22 did not
straighten the cell expressing only MreB5. Fluorescence recovery after photobleaching (FRAP)
showed slow fluorescence recovery in both moving and non-moving cells. These results suggest that
the formation and reversal of the helix involves ATP dependent subunit displacements, but, not obvious

subunit replacement inside the filament.
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YRS IZFASIHE  (Burkholderia pseudomallei; Bps) DJEGIZ L > CTHIEE Z SN D E3E
FBREA%I1T b K SEYETH 5, MIIANFAEME CTH 5BpsiZBEREMATIZIR Y A E L7z
. MR pmdEE (T3SS) ICX-T7 7 AV — A HHIfE~E Bl L, M PN CHgE
T 5, I OICEET DMIE~ YT 5 2 & THifaR 2R G S, RS 72 2B
T D, ZO—HEOMN T ML, BpsOiltfxfi Tk Mo~ 7 A THEMEZ R IR
V\B. thailandensis (Bt) |ZHHHF I TEY | Btldin vitrolZI\\TidIBps & [FIEEIZHIfEAN T
HEGE LAt S 2 5 S 29, FATZBIT 2 E TIZ, BtOAMANEESRIZIZT3SS S L B 72
23, BpsiIBtZIL 72\ I25kbp DB =T 2 (Bps-specific virulence gene locus; Bsv locus) (2 &
ST, T3SSEREEHTHMBATHAT 5 Z L 2W BT Lie (F75 B AME 2B
PR E) o A ENE. Bsv locus OFEREMRMT 2 377,

BpsD#F ARk, T3SSKIEKE (Bps AT3SS) . Bsv locusN D&+ (bsvB) KAEKRB L OV
E/RIEKE (Bps AbsvBAT3SS) %~ U AMEKD~ I 17 7 —Th HRaw264. THINI G
S, A% ORIBRNJRTE L OSSR 2 2 EAURET LT, S\BMEI T ¢, VY V—A
~— N —T®HDLamp-1 L HODREEMER LIZE Z A, BpsAT3SS & Bps AbsvBAT3SSIE &
H 5 b Lamp-1 & LFFE L7223, Bps A T3SSTD A Lamp-17/Ma TOHEFIIE 358D BT,
—JF. AN HT R T D~ —F—"Th D LysoTracker & D ILFIEIL, MO FERK & H~TBps
AbsvBAT3ISSIZEBWTEZFRICBIE SN, BAMKIILamp-1&  LysoTracker & 1% & A &k
JERET . M CTOHENRO bile, £72. LLOMe (U VYV —ABEHBEA]D £33
ZamvA vy (V-ATPasefER, 7 7 2V — AOBMALEHEFET ) 77(E N TR
M OMIINEBEZHE Lz & 2 A, mPRE AL CIIRABHINEIZ b~ TBps A bsvB
AT3SSOAMANE LA L7z, Bps A T3SSOEEIILEH 2 N2 THIW L2 7=,
HREINIZ I D bsvBOFEEL B LB ARE LV Bps AT3SSTHE< . F7-BpsH BeTES M THE &
T 5 EbsvBOFREBIN EH LTz, LLEORERDOBpsid, TISSHHERERET 7 7 TV — L4005
B CTE72eWGa, 77 Y —2OBMAEIZIE U TBsy locus DB FREAZFEEHLL, S H72
LML ZHETHZ L TY VY — A L AHEE BT 5 & B 2 Tnd, S1%IEBsv
locust&AF AN PEAL SN 2 WE DIRIE & & OEREMIT 2 ED TS TPETH D,
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B 5 B Panax ginseng (K Z 3= ) ORRZZK LTI LLIav P AZE ENDLR T L)
ARDY 7 RIAIX, protopanaxadiol (PPD) £721% protopanaxatriol (PPT) 27 7 V=l &3 5L
FEADS72D  ZHUET 30 FEELL EASBEESI TV D, Fox 13, PPD % Rg3 (10 ug/mL) (2555
7 RO ERE O ik 43 il [K 1 SaeS/R DL E La-~FEV U mREADOMHIERZH®E L,
72 Rg3(>12.5 pug/mL) 1%, ZAIMHES 7 R ERE (MRSA) 123 L C ampicillin J&5 P2 HE RS
B3, fthod PPD SREBEOY PPT RV B/ URICKDHMIER X2~ 72, 22T, Rg3 12L5
MRSA DHLEE KM B KIE S 1E 2 AT L=,

[ 77 %5 S IMRSA 1ID1677 BREB LY BAA-1717 #ETiL. Rg3 (XB-lactam HUE 3 (oxacillin,
ampicillin, carbenicillin, cefazolin) & aminoglycoside $t[# 3£ (kanamycin, gentamicin) D f/NEE
BEL L FE (MIC) % 1/2-1/32 (K F 7223, fosfomycin 3L O tetracycline ¢ MIC [ZIX 281 72
o7, —J7 . MRSA D B-lactam HTHE FE DS AR T HZENFNHIL TV D S IE A triton
X-100 (%, aminoglycoside FLEH, fosfomycin 33K tetracycline DS MEAEIRL 72728, Rg3
DHUE ERRZ M OB R E ] IZBRRAY T Triton X-100 SIF B2 AEAMFICEDEE 27, RIC,
Rg3 ZE T F UG L, AN TR E VB — X% fi> T MRSA D7 A—k)»b Rg3 ORI F
YRR UT-AE R, Rg3 L35 26 kDa OBk (A% [ E LTz, $E7 RUERE X, oOfEE LD
~ /07 7=V NWTHITIZNESN TS | v7/r 77— N0 MRSA I35 Reg3 EHE 3K
DOARFAEHZ LT, THP-1 ~2077—2 GFP %8l USA300 FRA YL E % LB LT, 12
R[4 DM NI DA FA07- MRSA 1. gentamicin (0.625 pg/mL; 1/4 MIC) B4l G35 400 %
IZHE R L7223, Rg3 BXL T gentamicin f74E T Tld 3.5 (5 ThH-o7z,

[Fim]s >/ RR3 X, AT RUKEICK T 20 R EH LR R M RIE A 26 5|
INETOTVEME LIRS F 2R T HEYE Th o,
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