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Regulation of virulence expression by retron including reverse
transcriptase gene and roles as mobile genetic elements
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2 V53 (Vibrio cholerae 0139) ™ L k1 1-Ve95 Oifilis GREF B s T FItICA(ET
% orf54075 2 L T HOIRIEME L BRNHH Z L LN LTz, £72, V choleraenon-01,
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RSN OENT 21T o 7o, S BIT, KBHEERIKRSEERD 72 A RV hm & Yersinia
frederiksenii D k1 N OWT BT 21T o 7,
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The orf540 gene present downstream of the reverse transcriptase gene (ref) in
retron-Ve95 was found to be related to pathogenicity in Vibrio cholerae 0139. New
retrons were isolated and identified from a clinical isolate of V. cholerae non-O1,
non-0139 and an environmental isolate of V. mimicus. Plasmid-derived retron of a
clinical isolate of Escherichia coli and new retron of Yersinia frederiksenii were also
analysed.

A IR E R
(HHHAL - 1)
[ERESES LIEESES ¢ & &t
201 0 6, 300, 000 1, 890, 000 8,190, 000
201 149 4,000, 000 1, 200, 000 5,200, 000
201 29 4,000, 000 1, 200, 000 5,200, 000
FE
FE
ik 14, 300, 000 4,290, 000 18, 590, 000

WHIEET - WIENE - ST

Bt osF - E - KeEES - MBS (EERES)
X —U— N EME, B3 EHE, W EREZE, &7/ A, Vibrio cholerae, L k1, msDNA

1. AFZEBRAE S D =

Al R G SR 1, M@ T multicopy
single-stranded DNA (msDNA) & IFEZID
RNA-DNA RO G AT > T2, WA
BRtFEL T (ret) 1%, 7/ 5 ETmsDNA
Za— R 58Kk (msrmsd) & & HIZL b
oy IS A Re AR LTEBY, —
Mo EMEERRFEEEZ N TS, =
NETO L Z AWIREREFEC msDNA O£

FIE I OWT, FEMIE L 2T e > T
AN

WMIERER L, T E COMBE IR G R
Ll b AT O EORETa L TH
SRIBERE T U A, YIAERT A E ORI
HkDOLV b 28 <R L TE, WifT
oL I DRKNETHD Vibrio cholerae ®
MmiER 01/0139 (2ix L b U fFEAE L TV
DN, FNUNDOMER O V. cholerae



non-O1/mon-0139 ZITHARIZ L h o RN
72, FREMEE L b a v DIEE L ORI S
OBEMENSH D Z EAREBI N TV, F
7=, 5 EUHI S H 2k © msDNA 1, > msDNA
L R0 —AKH DNA D AT AERAY IS E TR
TAREEE L o TR Y, 5020 DNA K
BMEE ORI ENREET A ENR TSN
%o £ T, WIERFEEL, msDNA 4%
EHLLE L TRHAINTWD T a1 i
DNA 774 ~—® X 5 ITEGHIEIE 170 &£
REATHZ LIk o T O &I F DR,
24T > TWD DO TRV E W D G
ZNLTClz, 6T, HEREENR 2V IH (V
cholerae 0139) (ZBITH L+ 0&E %
TN D AR TR AR & IR EREEEE K
A RO CEE T ORBUR I OE W%
~A7a7 LA THRMER, a v I8RE
nt (ctxAB) CWHEEERNT (tepA) 70 &
D — 8 D I J M BE LB AR - 03 WA B 3R K
HAERKEICB O TmIC BB &N EH LT
WA ZENRHLNI o7, T, WERE
i (bAWIL hry) & aL @R
P& DOBEME 2 R T S E IR R AR TH
5, MIERFEE SO L IHICBIT HiERE
TET A2H4E L LT, Pilousova H 2
Salmonella Typhimurium (23 Cififiz 5
LA EL T REEZRKE LV Fo U RIBER
AR L, ~U 2% AW CREEDZ L%
TR L 2 A, WERERESR RKERIE AR S
D HIFEMENRLS 72> TRY, L he KB
RIZE HITREER RS o TnDH 2 & &
#E LT3 (Vet. Microbiol., 111, 191-197,
2005), LLEOFERIL, WERERER ORI D
T L hrrNOBEERIO BT b IR
EOREMEEBEFEIICESE L TWDZ %
EBRLTEBY, RUFICEHEOIEME L 70> T
5o

2. WHEOHD

KIFFETIL, V. cholerae DEFAERE L Witz 5
P 35 K HRR & DR C R B 72 R B
G DOIEERILDE DS, I O s
BREFRT K D 95 I B I AR - RS B A
DFFEMR A=A L ERALNCTHI L%
KEHPEL TS, 2ORDIZ, KEL
SFT2o07 7Fa—FEiT5, 1201%,
msDNA |Z & 2@ {aFFBHIE 2T i TV
DEMEIMERIETDHZETHD, Tbb,
msDNA T a2 A ¥R E 721X DNA 7 7%~
—C L CHERET D E D D ERiET 5, 2D
Hix, Vi ilgEh s thokiERmo
ORF & i R R BLAAE & o o Btk 2 7R~
HZETHD, AaLTEHOL Fur DA,
ORF540 ¥ >RV 'E L, X7 VA F RiEAE
F—TEEGENTNDZ NS5 OKERE
EHELTWAEEZLNTEY, ~( /a7
LA OFEFRI S H ToxRS FHLHIHEI R > h U

— 7 LEMRL TWA Z ENRIBEN TV D,
ZDRERLNIT B,

—J, VLha OREMEA T =X LAEHL
MZT D Z & B K OEEAIM B AR T D5
EOBBERAL T DL E L ARMIEDR
HD1>Thsb, RIBEOLV harO54,
Ty =) ADO—HELTL b RNE
ENTVDEAENZOR, HEMEOL F o

DEAIIZEEEETH D, RFFETIIER
BN TR WHEEMEOL ke v
DEBHELI SN LI, £7-, $KHIm
HiE s T2 & #EEREN T Th oA v
Tra X, MEOZAMMHEDIRE D 15
EBZBNTEY, BYUEDOIRFIZBIT SR
ERMEE RS TWD, AT 7 e Otk
BTy NOERIZHERGEEFE NS
LTWDEWIEIBIEEBE IR TS Z L
X S Typhimurium ® L bk 2 > DI A >
Tr7arOA T T I—EREELTWD
AIREMEZR En D, WE OBENE AR S 2T
HZELARMEOHD 1 O Th D,

3. Wik
AWFIETIE, aVIEO L b a2 & EEHE
HaEEO LV ke ofir bikfr L Cir o =
O, fEx ORFEMEICB TS O
HE - REEZITH, WNT, L hrrOXREZLE
BHROER L~ 70T LA I L D28
T BB OMER 72 MRHTIC L - THEEZ X
B REARE L, WHREEESL bo
v DOEBEREND ORF OREREMT 21T 5, L
ko NOREREREND ORF BEM & v 7 v
[RZEARTCTHEERT D% X7 8% KiG#
@ Two hybrid £ 2 H|H L CHEE-[FET 2,
X512, msDNA BN T 221 gL LT
BELTWDLZ A LNTT LD,
msDNA fiAaRt— X2 ATz L T El
Jafh e L 0 A2 87 2 BRI L
FET D, ML 2D X 0B 2 REHR R
L, Zvy7 biER EI2 X > T msDNA ~D
EEREASEZ D, FRMEE L ha s L oRf%
R D DI A 2% 7295 R R
Wr&a1T15, £72, L bor ol LOuk
Ff & s+ Dlsk & D% % in vitro & in
vivo D% % AW THLMNZT 5,

4. WFFERCR

a2V (Vibrio cholerae 0139) ™1k
11 -Ve9b DR GEER BT (ret) THEIC
FAET % orf540 8151 OMREfFNT 21T > 72,
orf540 85T D RIBE R ZERL, ~1 7
a7 LA R A 3G BTSSR A AR AT
R ETHAKLE DR EIT o T2, EORR,
2 BRI B TR R PE B AR 1 VC1317
(virK) & oA ICE b3 %5 VC1579
( enterobactin synthetase component
F-related protein) DEHRENE T LTED,



X7 VAT REEGES 23 % ORF540 I,
I VIO E BRI D L
ZHOLMMMZ L=, F£7=, V choleraenon-01,
non-0139 DEREZ /7 BERE & V. mimicust§ R 5y
Bk L v L b EREEL (L hay
-Vclb4, L b e -Vmi129), HEES| O
EiTol, Wil harb b b IR
RO ) DEEES| & ORI D, &
J DAASOFFABSINBH SN2, Ly
DO R[ENEZ RIE T A HE R KRNSO,
V. cholerae ® L kv -Ve95 (B 5\ i

msDNA-Vc95) OGN RBINTWVES
ORF T & % VCO0176 ( putative
transcriptional regulator ) & VCO0177

(putative response regulator) DfiFEAT % it
iz, VCO0176 |2 His-tag ZFHiHL, KL
7o & X7 B % AT gel shift assay 21T
72X Z 5, msDNA-Vc95 ~DFRAFES
NEIZEINT-, LaL, VCO176 DRIEZE R
AR L C~A 70T LA ZFH L
W72 BIB T RBURNT 21T o T2 & 2 A, Bk
RERESLSBUARDORR DB TFDHIAIC
TELRNoTe, F2, L hai-Veds 12k
75 =% H® ORF Th b orf205 D/KIHZE T
MEER LTz, 72, KIBEOT 7 A Rk
L ka2 oW T N 24TV, LRI,
Rychlik & 28 # & U 7= Salmonella
Enteritidis HD7Z7 2 I KL hr ot
FICLHDOTHAZ EEPH LN LT,

INETOMI T V cholerae 0139

MDO-6 #Z#kE LT, L hai-Veds O
WG RZ BT (ret) & 2 >0 ORF

(orf540, orf205) ORI FIEZEERLL T
MEEEDTEZ, TOWIRIBET, B

(MDO-6) & ret R (TSC-11) DJHJR
PEFEBLHIEELR T toxR (2 B IRGEIRE R NTT
FELTWDZERBHOMNERRD, Hic 01
ElTortkz#HE L LTL hr o NOKEIG T
OREERKZFERLUE L, RERIC,
msDNA-Vc95 °L b2 2-Ve95 & DREHEMN
IR X TUV A VC0176 £ VCO1T7T D 2 DD
ORF oW T, HELEKOFEREAZD E
L, itz T35, £, Bre7 U4
DL kw2 -Vp96 OFEMI72f#NT 21TV, = b
THEDOL hu-Veds & OFELIMEE I ST
L7, &5, V mimicus X° Yersinia
frederiksenii DFi7-721L Fa Al oWV TH
TR D=, FoMIZ, DLEifENT 17> T
W R APE RIS O157:HT D25t
7T A ROREERSZHONIZL, 1~
T na g e BRSO MR
g2 oMz LT,

5. FreREIRLE
(BFZEfFE . WFFE o3 K ONEEEAF TR 1
=Ny

CdERERm S0 (R 10 14)

1. Toshi Shimamoto, Ashraf M. Ahmed, Tadashi
Shimamoto, A novel retron of Vibrio
parahaemolyticus is closely related to
retron-Vc95 of Vibrio cholerae. Journal of
Microbiology, & #ifA, 2013, in press.

2. Ahmed M. Hammad, Tadashi Shimamoto,
Genetic analysis of multiple antimicrobial
resistance in Salmonella isolated from diseased
broilers in Egypt. Microbiology and Immunology,
WA, 56, 2012, 254-261.

3. Ahmed M. Hammad, Wataru Watanabe,
Tomoko Fujii, Tadashi Shimamoto, Occurrence
and characteristics of methicillin-resistant and
-susceptible  Staphylococcus  aureus  and
methicillin-resistant coagulase-negative
staphylococci from Japanese retail ready-to-eat
raw fish. International Journal of Food
Microbiology, #&if, 156, 2012, 286-289.

4, BA B, EBA B, PiEHEo MIC L&A
BGE OIS ? K, EHE, 62, 2011,
423-4217.

5. Ashraf M. Ahmed, Tadashi Shimamoto,
Molecular characterization of antimicrobial
resistance in Gram-negative bacteria isolated
from bovine mastitis in Egypt. Microbiology and
Immunology, %4, 55, 2011, 318-327.

6. Kumiko Inouye, Saori Tanimoto, Maki
Kamimoto,  Toshi  Shimamoto,  Tadashi
Shimamoto, Two novel retron elements are
replaced with retron-Vc95 in Vibrio cholerae.
Microbiology and Immunology, 7 #i &, 55,
2011, 310-313.

7. Ahmed M. Hammad, Tadashi Shimamoto,
Asymptomatic intramammary infection with
multidrug-resistant Gram-negative bacteria in a
research dairy farm: incidence and genetic basis
of resistance. Journal of \eterinary Medical
Science, Z#¢A, 73, 2011, 1089-1092.

8. Rasel Das, Tadashi Shimamoto, Sultan
Mohammad  Zahid  Hosen, = Mohammad
Arifuzzaman, Comparative study of different
msDNA  (multicopy single-stranded DNA)
structures and phylogenetic comparison of
reverse transcriptases (RTs): evidence for vertical
inheritance. Bioinformation, & #i A, 7, 2011,
174-179.

9. Rasel Das, Tadashi Shimamoto, Mohammad
Arifuzzaman, A novel msDNA (multi-copy
single-stranded DNA) strain present in Yersinia
frederiksenii  ATCC 33641  contig01029
enteropathogenic bacteria with the genomic
analysis of its retron. Journal of Pathogens, Tt
H, 2011, 2011, Article 1D 693769.

10. BA #&, EIEFECCHE M S 5 huE 3k
M PERE TG Y. BRIR & AR, BB, 37,
2010, 679-683.




¥R Gt 1614)

1. Toshi Shimamoto, Mizuki Yamamoto,
Ashraf M. Ahmed, Tadashi Shimamoto,
Complete sequence of a novel multidrug
resistance plasmid isolated from a clinical
strain of enterohemorrhagic FEscherichia
coli O157:H7. 47th Annual Joint Panel
Meeting on Cholera and Other Bacterial
Enteric Infections, 2012412 A 12 A, T2
M
2. Rasel Das, Tadashi Shimamoto, Mohammad
Arifuzzaman, Novel retron in
enteropathogenic Yersinia frederiksenii.
47th Annual Joint Panel Meeting on
Cholera and Other Bacterial Enteric
Infections, 2012 4% 12 H 12 H, T
3. BA B WHE L, T R, AR B
f2, A W, Vibrio mimicus O Wilin G W3 &
BfaET L b r Ok L BRe. 5 46 [A]
R 7 UA T ARY T A 20124 11 A 16
H, Koy
4. K iz, BA 8, A IHE D
PERIGE O157:H7 KV 43f L 7= 2 At~
Z A3 K pMDR157 OffMr. %5 65 [a] H ASHH
A PE - UESHR# S, 2012 45 10 A 20
A, T
b, BA H, A Hid, BA B, KGHEE
RERIZH 1T % sdsDNA ApkicB G327 7
Z I MV b o, % 85 [nl B AHAE
KL, 2012 4 3 H 27 H, R
6. Takumi Yamashita, Maki Kamimoto,
Toshi Shimamoto, Tadashi Shimamoto,
Functional characterization of orf540 of
retron-Ve95 in Vibrio cholerae. US-Japan
Cooperative Medical Science Program
Cholera and Other Bacterial Enteric
Infections 46th Conference, 13 Dec 2011,
Kolkata, India

7. S B, BRI BT, EA E HE LY
TEELT AT Y Uit R X OV TR
U ERBE ST 2 IR B AR - & R
I FOfFMT. 55 64 18] A ASHIEE o =] - U E
KEBKaZ, 2011 4F 10 H 22 H, [l

8. BA WL, LT K, AR Hid, BA ¥,
Vibrio cholerae & Vibrio mimicus {235
L b e OFRINE & ZERME. B 45 EIR E
TV I URY T A 2011 410 H 20 H,

SR HTE X
9. Ahmed M. Hammad, Wataru Watanabe,
Tomoko  Fujii, Tadashi Shimamoto,

Characterization of methicillin-resistant
and -susceptible Staphylococci from
Japanese retail ready-to-eat raw fish. 2nd
ASM-ESCMID Conference on
Methicillin-resistant ~ Staphylococci  in
Animals: Veterinary and Public Health

Implications, 10 Sep 2011, Washington, DC,
USA

10. Takumi Yamashita, Miho Kawabata,
Kumiko Inouye, Maki Kamimoto, Toshi
Shimamoto, Tadashi Shimamoto, A novel,

potentially  mobile, retron element
(retron-Vc154) in a non-O1, non-0139
serotype strain of Vibrio cholerae.

International Union of Microbiological
Societies 2011 Congress, 2011 49 4 6 H,
FLIRE
11. Maki Kamimoto, Takumi Yamashita,
Toshi Shimamoto, Tadashi Shimamoto,
Functional analysis of orf540 of
retron-Vc95 n Vibrio cholerae.
International Union of Microbiological
Societies 2011 Congress, 2011 49 H 6 H,
FLIRE
12. A & aLIEOFEFEEE L hrx
LA EDOBfR. 5 4 BIEYYRRENIE T 1
Y747 ,20114£8 4 6 H, i
18, IR ek, e €M, JF B A)ET, #h
Hid, BAR B, B B v A EME
(NS ST IRAY IV RULL TREA =5 ¢ Feir Sl gl N = IV
Offtr. 533 B A A TAEMFRFES 5583
B AL LA RS BFKRE, 2010 4212 /
8 H, #hFT
14. Miho Kawabata, Takumi Yamashita,
Kumiko Inouye, Maki Kamimoto, Toshi
Shimamoto, Tadashi Shimamoto, A novel
retron element and its chromosomal
insertion site in Vibrio mimicus. 45th
US-Japan Annual Joint Panel Meeting on
Cholera and Other Bacterial Enteric
Infections, 2010 45 12 H 7 B, R=#R
15. [UF #k, e €M, JF B A)e+, #h
A HifL, BA B, BA B 7 A EME
70 LIRBITL L b OSE § 44 [A]
R e 7 UA T ARY T A 20104 11 A 26
H, KT
16. B 0, S B, BA B RO
B X0 58 U7 Bacillus cereus DJRJFIMEE
{aF & FERNBSZ RO, 55 63 [a] H A A
e E - WUESHERR 2, 2010 42 10 A 16 H,
FA LT

(KE] Gt140)

1. BA B BAR G, viREEEE L ey,
R e 7 U A R IV, TR, 2013, A
il

6. HFIERHAK

() rgefREHE

B #% (SHIMAMOTO TADASHI)

IR « KEFEBLAE DR ER - 2%
et da: 90187443




(2) WFge iz

B @ (SHIMAMOTO TOSHI)

TR REE « REBTADER FEFIER - B
et Eks: 70583136

(3) HEEHF TR




