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o ZEHEMEIE. E XA —  IRMIEBHICCHEREY - MHE TXo Tl 3w,

® A —DXA4 FTiE [SCEEWEER] L WwIXEZANS KoL T I,

® - ZEH2~3 HUAIIC, 47 [FERZHEEZO MO L] ZiREw L £, [H
TZEERD B O E ] DX —ABEP VA, Ao 0REIC X EERESE
WTWRWAREED S 2 DT, HETEREE TA -V E2EL X ICLTL I,
E A — L 3%fH5E
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® ERENEE, KAV 7, BIBEOGEIX. HE ZXMT 2 FRIc X — v ASc HAHMEY:
RAFESGRRE OEENRETH 2 LRHALTLE I W,

® [HEHSHAHEE O NBEKE 2 ICHEL 72w o T, FHatEicontt—u
A MERHR G T E ] MEMRCHRARRETE] L La#L T 23w, FHik
R DSINE 1T 4,000 HZ FELTED £7,

EERRICOWT

® JifEiE. Microsoft Word T, A4 il 1 KUTINE 2 X D IT/ERR L TL 72 & vy,

® RHICDOWTIE, Microsoft Word T [HMOIE | ZHHUEHK L 72 & & DWIHARRE D
FECHBECLET (EEZRECT, L3 35.0lmm, FeAEAIFZNZEN 30mm iZ7x-
TwE9),

® XAt BREBIVCHFAMEEDOKA. ZNTNOFTEZE Lo OIHICKTF CElH L.
74V EPFAXEFEAL PADHR 18 KA v b, ZRUINIETI2Z KA v FICLTF&
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THEE O 0 I LR EE )3

persister L~ R 1 F 5

offilH meh, HJF L TR TR Ak EE% WA 81
UEERER BREE - Rdnfirds, ZdER ANER - N A Y Y — 2R

(%550 & B Persister JRAE & 1%, HUREFEOIREE T Tl O O —F2MAKIR
WheA IR L, #EEOPFEEICK UREAMZ R 2 L 1C L D ME O L7 <
B, BMHEERYE, FREROFIKIC D Z ENBEER SN TWD, T,
TINVU(AMK) EETeT 2 ) 7Y 2y RAPIEEO IRV K LR K
G O persister L~L & FR-SE25 2 E0NME SN, HERERITHIEKL LI
P, BEBGICB DTV IELERA SN TERY . HEEOERERD K LR
#2725 persister L~V FH-SE L MIERYYEIZTT 2 PLE S T ORHE 2 N
LTCWAAHEMNR S D, =2 TIHEEOM D K LRGN, HE O persister L
N EREETWENEIRGNZT D720, KIFEZET /& LT invitro (128
T D0 R U EE R A F i L 7=,

(Rt X OHIE] WEMEO & 2 KEGE LF82 (2xf L, 7 FEEDHEIKIZ DN T
BEIREZIRE L, IRERAEOAERE L IE Lo, BEICK UM TR
R LT 2 ODHEEE MY 7 a3 (TR, 7 b ~F 2P0 (CHX) 2 L,
MIC @ 5 f~80 1 DY T 10 B D V) i UBRFE B 217\ RIS 72 persister
LUV ZIE LT, & 512 10 (Al 0 I UBREEH OB 2 H O, MRIRIET 2 S L
7=

[FE B L O] LF82 It LB T &= L, HERMFR, MFER
HERITERMEZ RS 2o T (persister ZTERL L2 -72) 2 &b, Zib
TR TP I bb ), persister TRk E LEENZ ERB DN E e o7z, iz,
ayhe—/LE LTHEMALE AMKIZE~, TRl & CHX (% 10 [Al##: 0 K U gE#E
BRI L 2 persister L~ | FIEEE D)o 72, 10 [l 0 K UBREE % O3RN
RTMIC O EFITWTHOHBEIR THRO NN 2 Lnh i kIL L
TWRWZ 2R booT=, TRIIMIC @ 50 {5 D¥EE) & CHX(MIC D 5 % D)
WREE I L DB PWRICB L Cix, R CIRE CTHIBEZ1TO &, &0 IR LIRERTO
B & LE_T AMK OB & RIERICRRIF 72 £ B O ER R AT, Lk
DT ENETRIR CHX 130 K LIRFE 21T 5 Z & T persister L~V & EAX
WHTENRBRINTZ, ok, 0D IRUIEEZOREOE RS MHRICHOWTILE
TEfMTH Cd 5,



INAFT 4V DR D KIGE persisteril 4l o

72D kA7 a Y b SOSKISBLER O wlHEM:
oF B MEFBE AL HMEL HETRL BAKEE L
Jean-Marc Ghigo®, Christophe Beloin?
IEE R BRIE - A dnfEE, 2k ABR - XA 4 U Y —X,
3 Institut Pasteur, Genetics of Biofilm Unit

EI=E=R
H A2

18 MR YL P B R YLE D 38 & persister (U IR L CEAME 2 R IIREE)
DOEENA B3 E 72> TR | persister DFIEINFRE & 72> TV D, FRITNA A
7 4 VL, persister WEBEE LD LD, RNAFT 4V AFITEBIT D
persister DHIFNIEZE TH D, ZivE T, KIGHE persister (IZk L THEZE S5
PURESKIIME SN TE 2D, ZOfHMIITFEHE 2 AWzt Th o A 47
4 IV I ET D persister (2% L TOARZMPEITFHE S LTV 7220, & 2 THIE,
PNAFT 4 )V 2FUTBIT D KIBE persister (25t L THIZRBIE K ZIER L,
MZ T, SOS KL 7 A ax ) v AZxtd 5 persister L~LZ BRI H T
HAEEMENTREN TS Z Enb, SOS RIGHEANC L2 7 vAd % ) v il
*9% persister L~V DOJb D RTEEMEIZ DUV TR~ T2,

[#18F& J7ik]
RAFT 4 VPO KRIGEITH LT, MIC @ 80 f5DIEEDEBOHFE K EZ Z
TR L, 2B%OALFE A =B H L7-(survival assay), ¥&IiZ. SOS i /K48
R TN SOS RUGBHEAI & U CHERRHER Z N LT2BE D, NA AT 4 L AHRIZE
FH7vA v X v lxtd 5 survival assay % SEHE L7,

[FE R & 52
ARERICHWETEZED 9> B AR IFX 0 BB, 47 4 )V A RIGHE persister
LUV b S8 (B8 CThotz), Zhduax/a b3 47 ¢ LA
H1 persister (Zxf L CHEEHIADI THH ., FTH FAT7 X4 (3o biESE
(ZEE TR Y Y persister L ~L &R L2, SOS RS KREHKO 7 v A m ¥ ) oz
Xt 5 persister Loyuid, AR TR, 74X ) v 5T 5
persister & SOS SUSIIBI G LT, £72. BFERHEENORINC LD . XA 47 4
JVAHIZEBWT 7 VA X ) o Zktd 5 persister LU Lc, BLED
ZEnb, FRTZrFXH U L FEEEEEN O combination |, /S AT ¢ L ABSE
JEYEOFIENC R TH D Z L VRIB I LT,



Mycoplasma bovis @ 7 S VB ERIRIZ 5T D12 A & J/RfE

ofi Ty XA, WO, ARAm EHAY, A W2
B SEN 2, R B8, M %'“, fEH SEhdt
TEERROC BRIE - BRIEMTAE, CEERROK BRIE - AL, CESER JSHIAAL

[ 23 L OYH ] Mycoplasmabovis (M. bovis) 1%, Zc3LEdk. Mgk, BAEI%
7 ERBERIBREKORE RBEHREZSI X R ZITHREERTH D, v A 277 X~ i

RITEHERBERER L 2 L, SEEOREBIZBIT T o 2 LI Tnd, L
#Lﬁ#% ~A AT T AR DIFEIELD X T = X LIZDN T4
fEE STV R, 2 2 CL ARRFSETIEL Y B IEMARIZ xS % M. bovis Dl
IBITDREEHALNCT S L2 HAYE L, M. bovis DA B ORIE R &
W D JTEDBIEE il AT,

(Bt L OU51E] (1) M, 3 » HlisAR VA X A U4 5 BHO L TR
RAEI S 0B L=, (2) MEIEAMIEIZ M. bovis 2 J&Y« 2 i (MOI) 0.1 THEREL .
oA VAR B BiER X OYEIERIIEZ 4L M. bovis DEEE
HE L7z, (3) M.bovis 38 X OB X > /X7 THDHE AT ORRIAZ
D CHt B et % Ktk dIaEils L O E SR L —F —BAIEE T Tl
IEAIEPNIZ 351 D M. bovis D JRTEZBIZZ LT-,

(RG] (1) VEEERIRE & M. bovis D ILEFFR 235U T, M. bovis A= FEEL D HINNHIFE
OO, EBESIROIEFE T Tl M. bovis AFEE DI 235580 LT,
(2) TR A U ALERE % Ol EEEE BV IS M. bovis IR HE S Lo T
S, VBRI A 5 M. bovis 23R HH X7z, (3) HOLBAMEERS L OMHES L — —
iﬁ?ﬁ@%?ﬂ:ﬁb\f BRI T D M. bovis D JF{EDZRD BT,

[£22] WM OFEIEDS M. bovis DOHIFHREIC A2 KIFT 2 L S E 72
V. F£72. M.bovis (ZIEEMIENIZRIET 5 Z AR LNTR-Te, £, £h
OIS (558 B3E ) ~BATT 5 2 L AVRIB S 472, M. bovis
IR AT 2 Z I LV EOREISEEZRREL, v~ 27T X~
REHEI 28 DIRREIZ I 55 L TV D ATREME S HEER S Tz,



T AR I U DB BRI X - D[R E

B L OF OFREIERE O fEH

off ffiEl L, WA BRI MR L AR EH
R 1532, AR iR °, A8 S s, fin St
TEERROC BRI - BRIEME, CEERROK BRIE - AEREEEVINEL, CEEEER BREE - AL

[i55 - BHY] ~4 277 X<B#i% (MA) X Mycoplasma bovis (Mb) (2 -

THl & Z Sh, Bl & ORI e LE 2 L, SEMEZ2 R 2 LDk
KB T2 DIEBINZVIRABTH D, 7 ORI T BB BRI, 1B
DRIESIE N EE 2B 2 Rl T 2 ERME SN TN, ZOFEMIZONT
EFAICA STV AR, £ 2 TAIFETIE, MAIZEBIT 28RO 1725 K]
T2HFE L. £ OIS ORI 252 %,

[B1RE - 5] (1) BASNE : MA FREBF-OIRZEEALE X O IR0 FE 4 EAL
L0, (2) VRIS - ARV R X A CFEAFOTARBIE S B, (3) HZEK
Bege B3 - 0B L 72 B ERIC Mb PG45 k% MOI 1000 THLE, 24 FEEE %,
e B2, (4) Mb 36 X OEEZEkE R EIEWINERER - Mb 36 X OVHLEZ EkES
& HIG A BRI L 72 RRER#E . (5) & BB AT : Western blotting, ELISA
3 L UV Flow cytometry Z VN CRIMIIR, BEZEREG R HiFd KL OVERHIR O 1IL-18
& MMP-3 Z 3 L 7=,

[HkAE] (D) B D MMP-3 & IL-1B JEEE LR R 74+ & ek L ¢ MA JRE 14
THEREMEZR Lz, (2) MEMIEICI T 2 MMP-3 O FEA T FREE & bl L
THREREE R FIETSINEE CHBERBMAEO bz, (3) HkEkE®E Higlca £
D IL-1B 1 FRRE & Hilis L C Mb IINRE CA B 2% R LT,

[B%2] MA B4 OBEfIR S L OHEAZEREEE I TR L 7 i Eiiia s o
MMP-3 B3 S 7= 2 v s MMP-3 NVBRlED E7- DN TH 5 2 & D3RI
Shiz, b FOBEMICBEIT S MMP-3 X IL-IBIck vEEsND, v DM
Hi s L OVHAZERORGE FIF DO EEEO IL-1B AR S iz s, MMP-
3OFHENF L LT IL-1p DETE#E R < /R ST,



Trna 7 ua s Uk

Mycoplasma bovis (2%} 3" 2 s H 1 O fET

ofg ¥ AL, W fiEl Y, HJF #ER MR B2 BD ZER!
TR R BREE - BREEMEA, CEEERR BRIE - R

[ 535 L OVE 9] Mycoplasma bovis 1XFLER ., litide, BEHiIZR 72 ERRFRIHE LD
RERFEWREZSISEZTHREARTHY, ZNHOEFORFE L TCmrern
XYL UMEA SN D, I, M. bovis DT 7 a Yo UMitENSRIE S 7o
TWD D, SEANES MERRBR I IR R & PR 2 B AL BT D, AWFFE T,
M. bovis D> 1 7 1 %% N2k DM TEER 122V T, PCREIZ K 5tk
F SR DOeST 2 3R A T2,

[FEtBE L OHIE] 1) G4 . ~ 1 a7 7 A~ @YyE (k. BEEREB L O
FBR) B LT 16 BHD RNV A Z A HEMEA 2) R - IR IREF I T
%, JFEREEHIN D M. bovis O BER A 1572, 3) FEAIMMEES O - /oBERE
s L OEYERE (PG45) (oW Ty v 7 a3 3 UfitthEs 745 %A 7 PCR
N, 4) PEREAIIE  SBEER S X OSRYERR 2 LIS E R IR A BRE I
L0 B/ EERIERE (MIC) Z5HH

(K621 1) Z0BfE & 7= M. bovis 1XBASIAR IRk 6 Bk, MiZe ik 58k, FLE K HXK
58 THo7-. 2)PCR DfERT v 1 7 1 4 Uit s 723k 10 Bk, etk
6 LTI -7-.3) MEREFRIEDOHER- a7 a XY 12595 MIC 28 0.5
pug/ MU 68K, 1T ug/ mlBLEDS 108K TH Y . FEHERKIX 0.25 pg/ ml Th o7z,
4) PCR #&H L MBI IRAT I ORERZ 35 & PCR BiEd 10 #Rix 3T
MIC 78 1 pg/ml LA ETH o7,

[E52] = o mT7axH 2 0292 MIC 78 1 pg/ml LL_ED M. bovis i HIZA
BHETIE R TH D Z & DR ST EIRR A RIS I BER S HEE T4 A
U bEZAETHDIZ% L, PCR (LTI CTHRENFETH L7120, ARE
VAT PR O HIR A ICA N2 FIETH DL EEX DI,



v A AT T A= ) AL B

BRSO T 7 4 v F o=y

oM JThE, &A& MR, f£fh A, SRl RS
JERBE d « B A

BRI, RO REBOR S, A NVAREG JRORE R DS
FIFERRUOBILITIGE L CTH oV EAREROREE WY S5, 7T
JUANZIIZO XD REFEISICRITT 5720, B OEY o 7 Ex =
— R 5D 57 FEFIEREEEIC tripartite reader & FEIZN 5 =22 3 XS &
ALTEY, mEMEOZ I EEREENED L TWLREIZEBNTHH
FOWESZ X7 BN OmNRRREBTHRIT 5 (18 FMRICREL S
w5) ZENTED, LnL, —HOTT ) A NAEES A TR, AT
FA LTI E - THT S tripartite reader FiiE~DHEEREESIFINZ LD Z D &
D IRFRRESIRD FRHENR Xy oL END, TR DOREREN ST 41T,
MRNA @ 5’ FEFHFRAEIRIC mMRNA O " RiE 2 2 b S5 & 5 iS22 8 A4
L2 EICRVEEDZ R EORFNRARE TE D aEEL R LT,

CORFERETT 5720, AT EFRN LRI 28202 ERmonTnid~A
a7 X< ) ADNA ZWRILL., VALY 72T —F UR—Z—D
57 IEFFRIEILIC /7 v —=2 T LT A4 77U — %R L, EEMIRIZEA - R
BUENT 5 2 L ik iz, BEET 375 [HD 7 o — 2 ORIBEHT 2T LT
HIN, FBLE 2 HELL EICIEM L TE DEGE BT H 7 a—iF 2 %A TH D |
ERD8 0%D I a—FNTy T 2T —EDREHE0.5~5 0%E T+ 5
HL D TH-7-, Real Time PCR OFEENL LT 7 =T —F mRNA OIZE &K
SREIMIARONT, 57 IEFEREROLEIC L B2 RV ERBLED /LD K
H T ERRIBRR I BT DM O 0D EENRIRTH D EEZ LD,

UbEXY, ~f a7 T X~57 ) LDNAWH ZEZEOX /N7 ED 5 FEFIER
TEHICHEAT D ZLick Dy, BREEBZ0.5% 05407 H300%REET
T AL RICHRETTC X D AREME DS R Z Tz,



Mycoplasma salivarium H2g U 7R~<X7"F K FSL-1 |%
~ a7y —YOMIE~REL

NLRP3/ASC speck OB % F5E T 5

ofefl A, RAES R, &k BUZ? SRW ST
HERBE - ARES TR, CHORERNERRBE R - A0 R

AT T )= LNEIRIEWY A S IA L DOEDTHDIL-18H D VWL IL-18
DFEEZHIET 2 MaNE o —Th 5, IL-1 B ITHJE R DOIREBIZAIZ I\ TE
BB Z R L TND ZEDRMBLATWD, Fx X Z v E T M. salivarium (Ms)
72 5 TN M. pneumoniae (Mp) DEEAN BRIkl Ze b RN~ v 7 7 —IIZxf L
TNLRP3 A > 7T~V —LEFEMAL L CTIL-IB 2EETH L, EHlcThb
DA AT T ADHTHIEEWEO—2I%, Mi~A 277 XA~ OMAUEIZAF
ETDVRE L INTEVERXTF R THDLZ EEWH LM LTz, EEEDKRZ
e i, M. salivarium H2R Y R_FF R FSL-1 N~ T A~ 2717 7 —I0
HIMVEICRIET S5 2 & T NLRP3 £ > 7 I~ Y — LGNS 5 L A2®E L
7oo T T, FSL-1 BHIE AT T DA I =AL72 b TNI NLRP3 1 7 T
V= DEFEMALT DA =R LB LT HH BB L LT, ABFETIE,
FSL-1 2SR E~ATT 24 A 53— BTNZ NLRP3 A 7 T~ Y —Ahk
FSL-1 BN ERIET 200 E I MEHLNITHZ L2 HIWE Lz, C57BL6 ~ 7
ZEBEHER~ 7 07 7 —Y(BMM)% LPS T 4 BFEILER L7-1412, FITC i L 7=
FSL-1 TAMRFREIAIEL L7z, 30 4572 HONT 1 KEREI#% 12 FSL-1 1% lysosome marker
&% Lampl L IIBIDENLD T > R Y — DITJRFE LT3 It 2 BEBFE T
FSL-1 2 &=y RY—A LU VY — AORENEIE S L, T Clo—#o FSL-1
ISHIIEE I CBTE L QU =, FSL-1 1% NLRP3/ASC &K (speck) DIk & 7538 L
7273, speck & FSL-1 & oI FIEIT R S hnoiz,



MEHRIZEL D e MRFEE & ACRERE MR O N

[ A 72 SR F N T A 2 RO EEO(EENEH

oMl B, T EHLY, KRALR #HE,
A ', ARy, izt
HEREBE PRFE - SRERENT, CNEKBE % - TERRfRT A A —2 7,
SEEE R HR R

FEHN M OJEBCEIK O —2iF, MEM TOT T 2 I K& L7 3EANM M E R
FOKFEREICH D, LOLRBLRETOR Y FAKRy MIREZER 21> T
W, — 05, FLEEIR, KRERBEICAS AR T AMERAKIBEMO T T 2 K
CEZBEIEDL 2B 6T L, BB RRIEME & B 5 E o M T HEA
MBS 7 OFEIE LI 72 > T 5 ATReME 2 54§ L 7= (Matsuo & RM 2010, Oguri
% JAC 2011, Okubo % NAA 2017), % Z TARMFIETIL, % H (Tetrahymena sp.
B L OT. thermophila) DTFELE T CTRAZE (TC170328 <° J53) & BrBEAME ()11 7K H
KD v T R) [ TORF MR TR OB OV TRET L72, blame
BET (ISR AN ZRET HEREROT T A RE v, S
T CHEACERR L I LT-, Z ORGSR, T R OfF/EIL, blame1iBIE DK
W& a T A O ESEE 2 WO M IEFAE T E R THEIC LR 87
(KIGE>T 1€ A:100 i5; —=w € A>KIGHE:10 /%), F7o. MRERE OILES
HBRFIZBIT 2 KBEB LT 0 ') 2 OEEBUIME RIEFEER L L THE
REFRO NN o7, N T AT v E RV CHIE & T B o B b
fih Z o & | BEA R OREBIGUIE = D0 o 72, 20O X 5 ITHEE R,
A I EIC L9 2 2 & T, KB & =T 2D OM G MR
EAEESEL ZERHONE R o, TS OfE IR, BREE o ERAIHE R
HBPEH SN T-5EA | M RS EREE M E ~ O MM EE S TR 2 e L, BRE
MENGMHEEGR O U P — =2 AR E R LTV 5, BIfE, Z D8R
MEBEOBNEREE THLAEL D D0 EMRAET D 72012, FAKREN S4B L 72 384
M RAGE, =rEF A, WEREMEE LIRREERZET Th 5,

[JE2 BILRMITEA « BRI 2, RIVEIR, e 7. IR, 35K (ERm
e HRA - i) ]



b MR 2 LA E AR E ST A — N
TR AR AE PR |2 Ay 1) 7= 5 A
O FZARY, mirss weffl, KA EE 1
WE E5 2, R B3 o fEz!t
b KB R2FF - JmaefitT, 2dbyEERE K, SNERE KM E - ekt ¥ —

ARFFEE CIILIRT, NS BREZ < < 27 (Neochlamydia S13)23 34242 7 #
—/3(S13 7 A — )& 57BfE - #&{k L 7=(Matsuo et al, Environ Microbiol Rep, 2010),
ZOIAEME OIE ET A — S~ DEGFRIT 100% T 2 53 DT A — Nk
Jucx e\, F72, Neochlamydia S13 DFRZEIX, 51T A — SOEG A R S
HZEMDH, ZORAEMBEOTFEILT A— N o ThRrbT AL o T
V% (Okude et al, Microbes Environ, 2012), {ffif%z S13 7 A —/3%, Neochlamydia S13
EDOHEZTFRLTNDDIEA D D, ZivE TICREEL, S13 7 A — "3 & /e
% b MEFEMERBE., YR 7| SIREZR )2 BB - CI ARk
PN T A — NRIEICHE S SEIERT 5 2 & & F72 L7=(Okubo et al, Environ
Microbiol Rep, 2018), & Z TAMFZE TIE, & OEMARIEZ M 5 BT, FEE
DEEE 62 BiR)E & I S13 7T A — "% RELUER I - MEEL
16SrDNA @ BLAST fi##T CRIET 5 & & $1Z, EZ-Tn5™ Transposome™ =+ K
(ARB-LS) % W T KIGH Tn fiALRELT A 77 U —(243 BR) ZERL L S13 77 A
— NPERCTERDS T RIBEAERK LD ZOT A — "N KIGHE %2 #E il DB,
Rk T HAMEM OB ERA AT, ZORER, BRIE TEOERER CIX, &
TR BT 9 BROMEIZARE) LTz, £ DWW 4 #R72S 16SIDNA ZEHg & LT
BLAST f##71Z & W Pseudomonas sp. 2 #£. Pseudomonas fluorescens 1 #% .
Paenibacullus sp. 1 ¥k & [FE S 4170, Tn 28 BPGERIEER CIiE, 1 BROZ Bk E
7o Tz, BUE Tn AL 2 T2 03 0 I ARSI D[R EMEE 2 ED TV
D, T ORERIT, WAEMBEKRMFRICEZ S S13 7 A — 3D b i[5
WHLG N, T A—NEMEERE S L& ORRNZHEERICLIVEZ > TW5
AlREMEZ R LT D,
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A b b UARPRE T 5 EHANHEE O &

Z I S RO MR AT
ORMMR FEL, WD R M B’ LA !
HEBE B - AIEARAT, LIV ik

(5] FEAIMPERE O HBL & LRI R P CRIE E 2> TRV, JIEEIZL D
BIJEDNFE L2 WIT ORRREFICHILHM L THWD Z EnRESN TS,
Flo. "R AR EOR BN GEFMMEEZ R LcHmEbLH Y | BREFIZ
MR 2 A 2K & L CRBENFS LTV DR bl S Tnsd, —h,
ZAVE TOWFIEITIEAMPERE ~DIREH SN LV EBbin s EREMERE b g0
Thh., TIPLEDIEIZOWTIEIARAHTH D, va vya vz & WA
HiZET2/MUOR B, MHEREZ ESEM 7 22— 5 & 2 5, it
MEEZFECE MR TIEODERD—DIZ72 0 95 EEZBND, + 2 TR
ZETCIE, HARREIZEB T 2R OILHR A 623 27202, BRfE
PETHLEEDA b N RDMRA T D IEAINMMERE O & MR 2 FE 5 L 7=,

[Pkt L OVFIE] FLREAR o 7 Hs CGRALHE)I, 22811, R, BRI,
Foxro 2@, K, ARILUARE) BWTA F hrAR=405)% gL, T
ORIEMRALRWVWE D ZAKICEA T2 HEEE LTI HRPEE S
7o BEAE A B L7z, fEH R 0TI - IVE OK b ERE L | BRECFEAE(pH., U 18,
7 =T, COD, RIGHBEEEE)ZHIE LT, #ERERE ZOKY 70
SCD ZE XK Hh - DHL ZEREFHICHARE L CHIE 2 5F 35 & L b, HiEER
AN DHL £5 M2 B8 U C ARG P9 AR B R B 0O 4 B 2 kA 7o, o B ARIZ D
WTITEESHT & API 20E v MZTHMEZ [FE Lz, MYEREO MIC & E4ES
FTOBIEMEIZ DN T 7 T A X — T 21T > 7=,

[#E5 - B5] COD RV Ve, 7 =7 BEIIMERH)I GRX O HPEK
A) Ta< . KIBEHEIILZEN (RELBR SN FKRE KR TEhol,
K DB #E 1.0x10° CFU/MmML Hiff2 72 > 7o D IZ kF L. 3B E R K T
1.0x108 CFU/mML Hijf% & 72 o 7z, MHERE & L CIET > B3 U SRR S 2 iR T
T RIYA 7 U MR 6 AT, D~ A U UMD 2 HSCoBE S
2o T BT U UMERKOD % < 13 Serratia J&<° Enterobacter J& 73 & H SR HKH M &
BonsfENHLTEsTe, —FH, 7 878 A4 27U UitERRIZIX Enterobacter
cloacae, Klebsiella oxytoca, Stenotrophomonas maltophilia 72 & D EfEN & F LTV
Too 7T AL —ENTORER BEREHT) I3 OB FT I A~ 3 ok A8
WENoT, ZOZ EIE, A~ RN MEREORREBELROIE L 720 5 57
mEtEEZ TR LTV 5,
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Staphylococcus JEHIC KT 27 T VAT 77—

TA 77 U —REEIZTTT 7 — VB IRKIE O

odtdn Mlth b, EE ZEFET, A AL, MEH ZEALS
FIOF B, mA 24 58 ot
TEREEN BREE-EAL, CEREER BRE - BREEMTE, SERER BREE - RabE,
WERR B E 2 —

[#55- B

AR AN O BAIEA L A 520 T SEAIMHER R RIS IER S TE D,
FRMEREE LTI T U A7 7 =" 0T 7 —DRENCRT 5
FRIFAE BRI FE © T D, SEFNMHE R GYE DR A2 I T, 0B S 7o R R
WX U TR IR T VA T 77— D 7 T UL LTS T 5 =)
AR T 7 —UFE DR THL B2 6, Bl 77— 7 T VDO
FZE 77—V T4 7TV — | OBENRAXRTHD, L, AHICBITD
T —=VTA 7TV —OELEMTBEIHN L RN T =T T4
77V — ORI 27 7 — VB GIEOMNLITRBEOMETH S, £ 2T,
ARFZE CIIIRETEME 2 RIS L Lo T U A7 7 =V Ok & 2 iR 7=,

[R1 k- J71k]
AWFRENITAT L7 7T VU477 — (phiSA012) 28, #HEHE D B 44 i 3k
Staphylococcus J&E 12 R dIAREIEME 2. Kinetics FHEITL 7 L— b U — & —Z W
TR HMEDEA ZARRFICHE T 2 Z EIC K VFHME L7z, £72. B O NTEEE
PEZFEE L LTI T V47 7 — P O45 8 % FEhi L=,

[FE5L- B %]

phiSA012 | X ##5fE D Staphylococcus J&F IZ%F L T MOIMEAFH) 72 s BETE P 2 7~
T EDURIE ST, IRETE RN, MR E RO MBREIC L > TR D R —
IRLTEZ e, KFEEZRWD Z & CIHEIEEEEE L LT B0 N7 T
VAT 7 =V OBYRZME TS DAEMEN RSN, 7 7 — VA THY
5L FRACK LTIHER AT 5, 20720, 77— V2 EBICAN 5101
B DUREIEYE ORERFRME) OLOERE LI, 77— 00 7 T LR MAE
B, RFIEICE Y W7 7= 7 T ALHI A TGRS 5 2 & 3 T]
BELERDEEZEZXTND,
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Staphylococcus BE /N7 7 U 47 7 — VB RIAHEEE

(o RTI A4 OEMREILOE!
OFts %%, b4 $itl, Bk $IFL M0 22
FIF &3 WA 24 &8 !t
IEEE R BRIE - b, 2ERER BREE - BREMA, SEEERK BRE - BN,
s BB L & —

B - BHI] SUEWE R DD DR OBPRB M EN 645 H, N2 T U A
Ty —URT7 7y — VHRBREEERE T R T A TIPS & L CEn
HHEZED TS, YIFREETIEIZ 4 E T, [Dual lytic domain | (278 S
Ly K7 A (Lys-phiSA012) %t~ R EREIEREME 7 7 — U0 6 HEE -
R . 2 OWHEEREZ WS L7z D, ABFETIE, WIEIEENIZ L A LN e
Z 535 Amidase R A AV EIRETEMEDOE LV Amidase R A A v EHAHZ D L
T, KO EMHERTELERT Y FIA VMR T L2 2B LT
[#8 - J71E] NCBIIZE SR 4TV 55K 150 fE D Staphylococcus JBE 7 7 —
HKT KT A4 2 O7 2/ BRELSNZ DV T BT 24T\, VERL S U725/t
1% F1Z Lys-phiSA012 @ Amidase KA A &R D7 T AL —THhEEND
Amidase R A A &KL, £OHF TEV Amidase {EHERHE S TWD
Lys-2638A @ Amidase K A1 > % Lys-phiSA012 ™ Amidase K A A > &f#ez 7=
T RIA B RGEBIRICEI VIR L, ZOFBlo BT A 212t
L C. B4 5 43 S u7= A% % 73 Staphylococcus J& FRk 2 V€. MBERIE RIS
0 EWETEER L OERE AT MV ZFHL L7z,

SR - BR] RINEFA TR RIA v WT OREEE, BXO
WRHE AT RV OFEM 72 PO AT 2 FEhii L TN D, ABFFE THRRL L 72 SRkt 23
BEDI T A =% LI LD, K7 TAZ—RNHETLREMET I/
MBS DBENEA RS 5 2 & T, 2R T A ¥ 5T & L aTREMED
bbH, Sk, T RTA T OIS L HERE O BRI A FEMICHIAT 5 2 &
T, SHICEMERRT Y RTA4 VU OBELIRIFENISHSOFERNY LD L
FEZT05,

[Z3& K]

1) Jumpei Fujiki , ,Hiromichi Takahashi, Hidetomo Iwano et al. Characterization of
the Lytic Capability of a LysK-Like Endolysin, Lys-phiSA012, Derived from a
Polyvalent Staphylococcus aureus Bacteriophage ,Pharmaceuticals (Basel).2018
Feb 24;11(1). pii: E25. doi: 10.3390/ph11010025.
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w7 RUEREICT 537 7 V47 77— Bk

REES (o R TA4 2y ) ORSRERMT
OfEAR ML, TR WEZE YL, EE el k4wl Wi E&E L
FI9E 82 B0 54t s, WA 824 F8 !t
IR RS BRIE - A b, BRI BREE - B AhfEAE,
SEE SRR BRI - BREEMHAS, ‘EKEK BWWERBEENE Y H—

FEANME S R A FRICHE SN D5, X2 T VAT 7 =07 7 —UVH
KBS (2 R4 2 0) IS T 2FET 7' —F & L TOWRH IR E
IZRE - TN D, FrIC, FEAIMMEDOEAIZ Lo T MER - BREFIZHB W TR
TRk & K OE 399 L A “Enterococcus faecium, Staphylococcus aureus, Klebsiella
pneumoniae, Acinetobacter baumanii, Pseudomonas aeruginosa, Enterobacter spp:
ESKAPE"IZXI 3 2 U e kPG N EEN D, F7o. FEEBYERSOF S ORFEIC
B OPUEMBE OB, ZHRIMMEEBORK & 725 Z LR S, TRY
MORE| ICELWMBIZEIT D [FEL e b ~OIEAMHERE OILE D fEfh <
TS, 1> T, BRIEFHEEIZ W CHEAIMME I 2 95 2 &1, alfEm /e
“One World, One Health” @S bR TEETH H, AL TIE, “ESKAPE”
IS, VVABRORKRWERE CTh HH 7 N7 EKE  (Staphylococcus
aureus: SA) ZHERIE L, SA 1T 67 7 U A7 7 — U HRIEHEEEE DA %)
Mo o x R T 55 Z & & H W L L o
BRI SR U B R R SA X LT, JRFiPHR I E A7 M azR LT
77— (OSA012) [1, 2104 7 ADNA S, T RI A Vv Za— R4 5%
f A B R L. RIBE 2 W2 o X 3B R % VT OSA012 Hsk—
> KT A4 v (Lys-®SA012) ZAEEE L7-[3], WWEEHIEEZ VT Lys-dSA012
DIEHEEMEZ G LIRS, MRSA 254k SA 1Tk 5 Rl 2R ta g
PR DIz, Flo. NAA U RIERKZ TN OFE R, Lys-PSA012
WETD 2 OO R A AL DH B N REISALET HAEE KA A 2D Em0OE
EI - T =R = A N - S/ NS N | < SR VR R
LI EDFERDG | Lys-OSA012 23FTHIHLE 7 7' e —F & L TEIRITH 2 wHetk:
MR STz, BIE, =0 RTA4 VU OSEMEEIIC, 200 ORE, IR E
(BT DT 2 R L TR Y . WEIEEZ RIS 5 A D =X LIZDONT
fiftdr 22 BB L T\ %, A2 LT, KV ZERN TEVWEREZ AT L5 KT
A1 aWMET L0 FREBOMPAZHEBEL TV 5,

[5% 3Cik]

1) Synnott A.J., Kuang Y., and Tanji Y. (2009) Appl. Environ. Microbiol., 75, 4483-
4490.

2) lwano H., Inoue Y., and Tamura Y. (2018) Biology (Basel)., 7(1).

3) Fujiki J., Nakamura T., and lwano H. (2018) Pharmaceuticals (Basel)., 11(1).
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R T U F 77— DOEE EYE ~D )it

FEL gl
BE LR KT BRIEE SR BRI ko= b

AR EGRE DRI, 1928 IRV OFAEME TH o=V VD FE A
S, EDO% 1945 FFITERRICH ST, Eo<HAEWEICHTE7, L
UM, Z OHEWE RS i L, 23U L CATH 7= e htAaY
BEBFETDHEVNIRD FTHIGLTEZ, L2L, £OWNWeH I - 2 OIRKE
WCADBBRIT 5 T— /3R 27, BUETIE, NEITH - 2EmE 2T 5
ZLITERLTCLESTVS,

I, PUAEME IR D MIERYYEICH LT 2 FEOF 72 s LT, it
WA T R, BLESUE, 727 F 0, BlEFEDNL TOW D HAEME OMMmmE. =
LTEANERT D7y —U I8 —70 L, SRk BBBRFENT0D, N
ITVF T 7= (77 —) 1%, MEZKET LR, AR ﬁiﬁ?%wx
Thbd, BIRRITIZIZ L OFEDO 7 7 — U BIFE L, T2 VOB (R 521
Ty —UNMFET A, 7y — Vi, EEMERELELO LT — 2R L
THH O L TV 5 DNA ZHIENIZZE D AL, MIE DRSOV AT A%
FALTIHRT 77—V 2 REIEVH L, MEREZELTRY 7 —UBHTL S
LI X o THIE IR T %, 2O 7 7 —U1F, =V U U ORR XY 14 45
D 1915 4EIZFE L S AU, FALAE Y IE D VR0 HURRGEE [E Tl A LR YLE TR
~ORFEPTOIL, BETHHEREICE MZBIGH LTV A,

AEETIE, Fx DBV MATEEAT RUBKEZR L NCHIRE ICxHT 5
NITVFT 77—, FZOREMRECODLIZ NIA U EZFA LT 7
—VE Il T AT =X ER NG, EORREMHICOWTT A v v
L IETCWEEERY, £, I, TAV I TREEE > TN DHRE— Y
AEF] (ZRIMHET R hoXT X =k T 57 7 —08 T B =X D PEFEDIR
HENDSEIE L7126 R°. I —1 » /R CTo Phagoburn (5017 E1RIEICKT 5 7 7 —
CHh I TMEAD) OIERBRZ. 77—V DISHIZOWTORY $AEFEIT L
SHDODARD T 77—V BT E—% LD L HITHE LIED THO L NITHOW T
DT\,

EBEN

1) Pharmaceuticals (Basel). 2018 Feb 24;11(1). pii: E25. doi: 10.3390/ph11010025.
2 ) Biology (Basel). 2018 Jan 9;7(1). pii: E8. doi: 10.3390/biology7010008.

3) Applied and Environmental Microbiology. 82(17):5332-9. (2016).

4) Genome Announcements. 4(3) pii: €00041-16. (2016).

5) J. Vet. Med. Sci. 78(6):1035-8 (2016).
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MR TR HF AR DT RIS — 7 7 — DRI O bl & s —

FHE PRl
W T HERT Ami T2kt

T C®IZ Frederic Twort |3 1915 4F, N7 7 U 7 2L TCLE I VA LA

(RNTTVAET7—) BERER L, TOHRELSORFEENT 7 —T%H
EAlE LCHWE D ERATz, Wbwd 77— % T v — (Phagetherapy) D4k
FYTHD, Lo L Alexander Fleming 23 X=2U > & F {1929 ) L T/ 5,
ZOMEIXFERICHAEEICEDNL T LE -T2, ZHMEEO MBI EEIND
#i%g@ﬁﬁﬁﬁﬁmﬂx7/7émt?4\ﬁ077 eI v—nNEHR
INTWD, B TIEIKRBHE O15T:H7 L3ta 7 RUKEE#lic, 77 —T& 7
B — D A HENE & R R E A AT D,

1 FARBAKIIY 7 —YOEE

HARNIEZ— H %) 300L OKEKRZEHT 5, EH LICKEKRDIZE AL
D FAKE L TUEGEA~RAT D, bHAATKIZIZE NEMBEREENS, HhEit
T HEMOEDR 200Q/A « H)e b FAKITE EMOARIK (1/1500) & H#x
HIEWTE, 77—V EFLUANVA, JREME, EAMPERE 2 & OFE /T
Hd D,

AT T ARG AT DA TKE 1 AFERICE Y BRELL ., JRIEMERGHE
0157:H7 (2 B9 5 & {n % Multiplex PCR L% AW L & 2 AT T ok
225 0157 BEE R - AR H S e, R e MIBNMIE#EICI 1T 5 0157
DIFEFATIE RN L E2RRT 5, HELGFETNE Y 77—V bIFET D,
0157 7 7 — Y O & 1T o7 & 2 A, MAKITITEN 277 — 7 2T 57
7 — Y ¥E PFU(Plaque Forming Unit) /ml 77E L7z, 0157 7 7 —VIZIR 677,
%< Ot MEREICEEMSEZRT 77— % FARKMRAKNPOAFTTE S, 77
—UNZ =T o TR ARBAKITHE OFFHG T %,

2 77—V LD REHE 0157:H7 Ol

B DIEFIRDOIRE) LR 4 T 7 PRUIg b OIREME T 7 — VB3 &, 2o
77— % PPOL &4t 7=, PPOL TSRO 72 %5 5 FiFED 0157 (ZIFEGT 5
ZEMTE N, oREIUR 2 8O KA OM O FEHIE I ITREGE L7220
72.PPOL1 |X 0157 DAMEE X > /X7 '8 C (Omp-C) & BHI (L& 7' & —) 123 5,
0157 {Z PPO1 N4 % LBEE DD 214 5 IWE B BIE S hic, Ll B
AT D&, mENT 7 — Uk LitEb Lic, IEEOHBIL Y 7 —Y 8
E—% LT 59 A TRROBETH D, BHEOT 7 — Vil L& [EhEE4 25 F



[FihliEE @]

B LT T77—H 0T (BEFEO 7 7 —VIRAKR) OIS, LS
H—DRINDH T 7 —CEIBAETDHIENIDFENH I TNV EEL Y TH D,

3 Ty —UICL DT R EKE OH|

EYE DTRIRIT B, B L OFE SO EMREL B & LzfEhRmny &
L CHEMAFHI1,020 b b OHEWEN BARICE W TEHR S TE Y (2011 4,
IMS [E3 B FE R, T O/ITe NHOK 1.8 (FICFHYT 5, FERYYED
ZIIAEHBETH Y | FE T U EKAIMMEIIRERESE, BRELE
MZEGET 2R REMENH 5, FIERITHLENSGHENEE LA L, BEFRIZ
EoTho & bRFEWBELORERFDERTHDH, FHARRKOT7 7—21T
—%HEL, WERBBFOAH L HEE L EET FUKEEZHA T 7 —
DT 4 T HAT o T, F T FKIRAIKIN G BEL 7o 7 7 — Y [BA012 D1E
FHUIIEFICIAL . JHRE TR UV —= vV EndAERER SR T Nk
AT XTI, 72t FEK MRSA I HERMEZ R LT,

BbUIC t N EELEOBNMIEEICIIZL O7 7 — VU REET D,
H LT D EMEREL Y Z0banRy, ERRRICBW T 7y —VEED
U ANV AT E ORI BN RIS 2 02 <&KEZH-TWD, L7 7
—VUBRRFELTWDLRLENS E NAWIIGTIIER Y, ZoRETT7 7 —
IR T = Il kT e T 4 JRCEND, V=TT E—
IXRROBIIAE > TLIRIFEIT L E b E 2 D,
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Mycobacterium tuberculosis lineage distribution
in Kandy, Sri Lanka

oCharitha Mendis!?, Champa Ratnatunga®, Vasanthi Thevanesam?®, Athula Kumara®,

Susiji Wickramasinghe?, Dushantha Madagedara®, Chandika Gamage®, Chie Nakajima?,
Yasuhiko Suzukit

Div. of Bioresources, Research Center for Zoonosis Control, Hokkaido University,
Japan, 2Dept. of Medical Laboratory Science, Faculty of Allied Health Sciences,
University of Peradeniya, Sri Lanka, 3Dept. of Microbiology, Faculty of Medicine,
University of Peradeniya, Sri Lanka, “Dept. of Parasitology, Faculty of Medicine,
University of Peradeniya, Sri Lanka, °Respiratory Disease Treatment Unit, Teaching
Hospital, Kandy, Sri Lanka

Mycobacterium tuberculosis (MTB) forms seven phylogeographic lineages
associated with particular human populations and varied in their capacity to cause
disease and acquire drug resistance. Therefore this study was performed to identify
circulating genotypes of MTB and their transmission patterns in a selected cohort in Sri
Lanka. DNA extracted from 85 isolates of MTB collected during 2012 and 2013 from
new pulmonary tuberculosis patients in Kandy, Sri Lanka was analyzed by
Spoligotyping, Large Sequence Polymorphism (LSP) and MIRU-VNTR typing.

Total of 26 distinct spoligotype patterns were identified and 16 of them were
matched with the existing spoligo international types. Ten new spoligotype patterns
were classified as Indo-Oceanic (4 new types) and Euro-American lineages (6 new
types) by LSP. Predominant lineage in this study group was Euro-American lineage
(46.1%, n= 39) followed by Indo-Oceanic (29.6%, n=25) and East-Asian lineages
(Beijing: 23.6%, n= 20). Only one isolate (1.2%) was detected as East-African-Indian
lineage (CAS1-Delhi). The cluster analysis and MST illustrated a possible outbreak of
Euro-American lineage in this study group. Six new types of Euro-American lineage
represented 20.3% of total isolates. Evolved new types also provide evidence that
Euro-American lineage has been circulating in Sri Lanka for a substantially long time.

Though the predominant lineages circulating in South Asian region are
Indo-Oceanic and East-African-Indian lineages, a different pattern was detected in this
study group. This suggested the possibility of introduction of Euro-American lineage by
Europeans during the colonization period.
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Genotypic characterisation of pyrazinamide resistance in
Mycobacterium tuberculosis isolated from Lusaka,

Zambia.
oPrecious BWALYA!, Tomoyuki YAMAGUCHI?, Georgina MULUNDU?,
Chie Nakajimal?, Grace MBULO?, Eddie SOLO* Yukari FUKUSHIMAL,
Kunda KASAKWA?, Yasuhiko SUZUK 2
!Division of Bioresource, Hokkaido University Research Center for Zoonosis Control,
Japan, Hokkaido University, Japan, 2Global Station for Zoonosis Control, Global
Institution of Collaborative Research and Education (GI-CoRE), Hokkaido University
Japan, 3School of Medicine, The University of Zambia, “Tuberculosis Laboratory,
The University Teaching Hospital, Ministry of Health, Zambia

Pyrazinamide is a core part of tuberculosis (TB) chemotherapy in Zambia. Due to
challenges associated with pyrazinamide testing however, little information is available
to indicate resistance levels to this drug. To determine the frequency of pyrazinamide
(PZA) resistance and its correlation with mutation in pncA in Mycobacterium tuberculosis,
BACTEC MGIT M960 was used for phenotypic PZA susceptibility testing while
sequencing was used to determine resistance-conferring mutations in the pncA.

Of the 122 isolates analyzed, 21 were phenotypically resistant to PZA. Among
multidrug-resistant (MDR) M. tuberculosis isolates, PZA resistance was 16 (50%).
Twenty of 21 PZA resistant isolates had resistance conferring mutations. Using BACTEC
MGIT 960 as the reference standard, gene sequencing showed 95.2% sensitivity and 99%
specificity. Seven new mutations were identified while the single nucleotide substitutions
T104G and C195T were the most frequent mutations. However, they were observed in
both susceptible and resistant isolates, indicating that they are non-resistance conferring.

This study demonstrates high PZA resistance in MDR TB patients in Lusaka. It
would therefore, be prudent to include PZA for resistance surveillance especially in this
class of patients. Mutations in pncA gene were the main mechanism of resistance to PZA
and thus can be targeted for genotypic PZA susceptibility testing. Identification and
filtering out of the non-resistance conferring mutations makes genotyping the best proxy
for PZA susceptibility testing in Zambia as opposed to phenotypic testing which proved
unreliable.
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Characterization of mutations conferring streptomycin
resistance to multidrug-resistant

Mycobacterium tuberculosis isolates from Myanmar
Nan Aye Thida Oo'?, Lai Lai San'?, Khin Saw Aye?, Wah Wah Aung 2,
Chie NAKAJIMA®3, Yasuhiko SUZUKI* 3
! Division of Bioresources, Research Center for Zoonosis Control, Hokkaido
University, 2 Department of Medical Research, Ministry of Health and Sports
(Myanmar) , 3 Global Station for Zoonosis Control, Global Institution for Collaborative
Research and Education (GI-CoRE), Hokkaido University

Background: Tuberculosis (TB) caused by Mycobacterium tuberculosis remains as one
of the leading causes of morbidity and mortality in the world. Currently, mutation
detection of specific genetic loci associated with drug resistance is the most valuable
approach for rapid and reliable diagnosis of drug-resistant TB. Numerous studies report
that mutations of rpsL (encoding the S12 protein), rrs (encoding 16S rRNA) and gidB
(encoding rRNA methyltransferase) are responsible for resistance to streptomycin (STR),
which is usually used in both multidrug-resistant tuberculosis (MDR-TB) treatments and
re-treatments in Myanmar. Therefore, we performed sequence analysis of STR resistance-
associating genes ( rpsL, rrs and gidB) among 141 STR resistant MDR-TB isolates of
Myanmar.

Method: DNA fragments encoding rpsL, rrs, and gidB of MDR-TB isolates were
amplified by PCR and the nucleotide sequences were analyzed. Mutations associated with
STR resistance were identified by comparing obtained sequences with susceptible strains.
The background genotypes of the analyzed isolates were determined by spoligotyping
and Large Sequence Polymorphisms.

Results: Most isolates belonged to the Beijing genotype (105, 74.5%). Moreover,
mutations in rpsL were identified in 69.5% (98/141) of the STR-resistant isolates, where
the most prevalent (91.8%, 90/98) and significantly associated mutation with the Beijing
genotype (P<0.001) was Lys43Arg. Fifteen different mutations in gidB were found in
16.3% (23/141) of the isolates, and most of them were novel mutations. Moreover, based
on our results, we suggest A276C nucleotide substitution in gidB as a phylogenetic
marker for the Beijing family in Myanmar. Sequence analysis of rpsL, rrs and gidB with
a sensitivity of 83.7% satisfactorily predicted STR resistance in Myanmar isolates.
However, in 16.3% (23/141) of the isolates, none of the examined genes had the mutation.
Hence, further studies are strongly recommended to elucidate other possible resistance
mechanisms.

Conclusion: The present findings may be useful in developing molecular STR
susceptibility assays, which in turn could contribute to developing TB treatments and
control strategies in Myanmar.
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Differentiation of ancient and modern Beijing strains of
Mycobacterium tuberculosis by Multiplex PCR assay

o Lai Lai San'?, Nan Aye Thida Oo'?, Khin Saw Aye?, Chie NAKAJIMAL,
Yasuhiko SUZUKI!

! Div. of Bioresources, Research Center for Zoonosis Control, Hokkaido University,
Japan, 2 Department of Medical Research, Myanmar

Tuberculosis (TB) is the major leading cause of death by infectious disease
worldwide. In addition, multidrug resistant TB (MDR-TB) become a burden to combat
the disease. Mycobacterium tuberculosis (MTB) is a slow growing bacteria and it takes
longer time to be diagnosed.

MTB varies with the different lineages according to the phylogeographical
condition. Among the lineages, the Beijing genotype, belonging to the East Asian
lineage (also called Lineage 2), showed higher transmission rate, pathogenicity, and
virulence. Moreover, it showed an association between the drug resistance associated
mutations. Particularly modern Beijing genotype strains have been found with the
higher ratio among the sublineages of the Beijing genotype especially in Asia including
Myanmar and China. The previous study of MDR-TB in Myanmar indicated that
majority of Beijing genotype strains were modern sublineage, among total Beijing
lineage as well as MDR-MTB Beijing lineage.

A new multiplex PCR method for differentiation of ancient and modern Beijing
sublineages of MTB was developed for the rapid diagnosis of the potential virulent
strains. The multiplex PCR targeting single nucleotide polymorphism (SNP) at the
position of 1477596 on H37Rv genome to determine the ancient and modern Beijing
strains was developed. A key mutation, C 1477596 T was detected in the modern
Beijing sublineage. Modern and ancient Beijing strains can be differentiated by the size
of PCR products. There was no controversial findings between the multiplex PCR and
sequencing and the sensitivity and specificity found 100% respectively.

The rapid determination of a highly virulent strain, especially modern Beijing
strain is necessary to be developed in order to get a rapid diagnosis for the effective
management of TB, especially in high burden countries like Myanmar where modern
Beijing genotype MDR-TB is predominant.
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Abstract

[Background] Accurate differentiation of Mycobacterium tuberculosis complex (MTC)
species is crucial to determine appropriate anti tuberculosis (TB) drugs for proper
management of TB patient. Unfortunately, current MTC differentiation methods are
time consuming, expensive and complicated as such they are not easily used in resource
limited areas. We developed a simple, rapid and low-cost method of differentiating M.
bovis from M. tuberculosis using loop-mediated isothermal amplification (LAMP).

[Methods] We designed and evaluated more than 50 primer sets for detection of the
deleted region of difference 4 (RD 4) in all M. bovis strains. LAMP reactions were
performed at temperatures between 60°C to 66°C for 120 minutes with varying amounts
and concentrations of LAMP reaction reagents to determine optimal conditions. We
evaluated the specificity by examining 39 other mycobacterial species and determined
limit of detection by 10 fold serial dilution of purified M. bovis DNA from 5pg/reaction
to 30fg/reaction. Results were detected using a Loopamp real-time turbidimeter (LA-
200; Teramecs) and visual color change inspection.

[Results] A primer set with deleted RD4 at 5' region of F1 primer showed high
specificity and sensitivity for M. bovis DNA and was selected for further analysis.
Reaction temperature of 66°C, primer ratio of 8:7:1 (inner primers:loop primes:outer
primers respectively) and betaine concentration of 8M gave best results. Positive results
were only obtained with M. bovis strains, whereas M. tuberculosis and all other
mycobacterial species tested negative. The assay detected up to 50fg/reaction of M.
bovis DNA within 40 min.

[Conclusions] Our developed LAMP assay successfully differentiated M. bovis from M.
tuberculosis. LAMP is simple, rapid and low-cost hence suitable for use in resource-
limited areas. This assay will be evaluated on clinical human sputum samples.
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¥ v UM LA DNA R e U—I2 5 % 2% 8

B L OEDOR7ErkrE

oKXW B, M MhZ hE TRl sk gzt
VR ABRIGE - N4 V—R,
2ENLIEYERTZE AT e IR E T 2 — YR IR

M IZEB VT, DNA F R V—=RNV v A L— R T L > T EDBERFERREIC
HEFFS LD Z & T RINRBEE TEFMTON TS, F /203y v A L—
2D E ZRET D 2 LT, MEETEOMENIE X | FER R C R AR REYYEIC b
HHENTWAHEETH D, Lo Lan D, ¥/ v Uit 2 15 U7k o
FAENMRBIRE SN TRV | ARMEE LIEFITRA BB E e > T D, #b
EBEICBT 52X 7 ariitthld, Pv A L—2 & a— KT 5&a 1 gyrA Lo 88,
90 R/ M FHD 2 RUAIBIT DERIZ L - T, F/ 1 URETMLOMEZ A
CEEBHZETHERIIND ZERMBA TS, BERIEMARRE AV 2
NETOHENPD, WL ODDOF /) v UPELRIT, ¥ A L—AIZF /v i
Mo G2 5120 TR BRTEEDIRT 25 EEZFT 2 LN Tho TS, L
LB, 3 v CMARIZ S S BEFRREIR T o0 X 5 2R ANFIAR I, BRIRAS EZ B iR
TR SN TRV, £ 2T, &/ 3 UMtk RN A B O BFERER L Ot
BIEFIRGRICH O TRELIMIT 22 L2 BME L, LR R ORIZHE
Tx A L— AR FEEA LB 2 BCG WA AW EREIT o7,

X v VEE RO R, £ COE AN 2 BCG HEIX¥ / v itk 1%
BLTWD Z L3pinole, Eio, HIRRER M OAE A, 242 SRR 2 B 13 B A
RS ORI 2R3 2 ENbhyolz, =T, Vv A L—ADIHFHK T
779 % DNA hR B U —DZIC L - T, WG TETR~OEEBIETH L5
A, ' RT-PCRICL Y BBz T ORBEELFNT, TORE, Vv A L—A
W57 (QyrAlgyrB) DFBL EF N ORI R I N, 2D b, ¥
Ju UTHHERITIY v A L—AEE LR TS E 508, Vv A L—RAHEKRDIHEL
ERT LTI v A L— 2ADMREZ AT 2 B ENFAET D 2 L OVRIR S
N, YA L—AMEFNC L DME DNA DL, ¥ v A L—REEE %7
HL DNA FAREY—% —EDBIRIERIEICIR L 5 & T 2WENRIC ST
WHDS, HAFEFE F CHREBEOY v A4 L—ARBENHE SN THD LWV ) #H
EIIARIEN W ThH o7, £72, SOS JEEEMET & LT, recAldnaE2 D¥EHL E
ANRMEREINT=Z LD, SOS IEEIZ L HBREA b L AR L OV AMEE
b X/ o MRS ORI e ICRE G L T D LB R BT,
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BT X BRE A Ser83lle 2% Salmonella Enteritidis @
DNAY Y A L —AOBEREERL L OF /7 1 i
(Z 52 % 52O
o/ #EAKER L, Ruttana Puchanon?, Siriporn Kongsoi'?,

e Tt sk B!
bRy NBRILE - XA AV YV — X,
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Y- HEY) £&hEo FERJFKRE TH 5 Salmonella Enteritidis %/ 2 i
P OEENINT AR E ERERBEETH D, ¥/ 1 OFENEESRE ThH 5 DNA &
¥ A L —Z|Z DNA ORI RDERWEZETHY, £ /2 IDNA v A L
—ALFEET D L CRERIEEEILE LEENER 2R d, —hH, /812
MPEIZ DNA Vv f L— 2 &35 GyrA L7 2 RE#RIZ L > CTF /1
MFEGTERLSRDTEDIZELDZZERHLNTVD, ZNETEHLLDOF /1
VIEEZSIE R T IV BERPRE SN TWDLR, Ehvh —HEEERIC L
LB THoTe, LinL, L DI IL—TNE A TITo-REICBWT, #iiz
(C BRI L > TR LT X/ M@ Ser83lle (=2 K : TCC 726 ATC)
IS LDy o Tz ARBFFETIL, Ser83lle @ Teffl#fix DNA ¥ v 1 L—AZ{EH L,
PR D NSO 7 X/ IE# A S A RA DNA v A L— R LR
BXOFR /v UilittE % g4 5 2 & T, Ser83lle 235 2 5 88 % B L 7=,

[RG5S - B5R] BHA DNA Vv A L — ZAOEERIFEMITE AT L0 45 I2E)
57273, Ser83lle &1 DNA ¥ v A L — ADEEFEIEMEIIMh o —tEEEH I L 5
EHRMDNA Vv A L—R Ll L CREREITR DN Do 72, —7F7, Ser83lle
ZEte DNA VXA L—ADF ) a UitE ARSI OMMoZ B L ) &4
BICEWVMEZ R LT, LN -C, “HEEHRICI DT 2/ RE# Ser83lle 1%
DNA Vv A L—ADFERIEMEEMEE L2 E F. &/ v ok 2 @ 2 1)
B35 Z ERHALNICeoTe, BERIGHEIZERRNZ END, ¥/ 8 FET
Tl Ser83lle 7> HAth O —Hi FeE HA-CHF AN 4 &5 Al REMEIZIR < . Ser83lle |2 &
STHEEX /v Ui b L2 VX TEIEA % 2 A LSO [ECHE T § 47 HE
ENDHZENTHEIND,
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Klebsiella pneumoniae (23517 %5 DNA I A~ v F

fEAfiT% & MutS Z8321C X 2 HUE S LR O A
Ot B2, 510 JB 2, FIE 2220, T0HS (ES, 18R HitEm s,
PB TR, Sk EES, A R, 6 RS, BEE !

LEK FE - BUED |, ALIEK BIRABRET 2, RIR AR ERRRe
PES AT TR, ALKEARK - /S 4 ) Y — %5,

LER [ « BRYHIE Hiskhs ©

[ —ABE H Sk DOEEMRE (KPS X OULK) A 5 Klebsiella pneumoniae 3 #£
(SMKp01, SMKp02, SMkp03) % 3B L7z, 247/ LMENTOFER, 3 #RIXF—2
n—2HETHDEEZ BN, SMKp03 ([Zi3fhhod 2 BRicki L, %< O
FEBOZEENRO B, BHRFEIFHR) S hypermutable THDH Z &R I
72o F72. SMKp03 OANT I Bl a ) AF itz R LT,
SMKp01 (X7 2/ 7' U 22y R« %/ v Uitt&Efs+ 0 aac(6’)-1b-cr Z4H L T
W23, SMKp03 TIIARBIRFIZ—@EETD T X/ BEHRALE (D179Y) 23380 56
7= (aac(6’)-1b-D179Y), aac(6’)-1b-D179Y DIEH 7 ¥ — % {ERL L K. pneumoniae
WTHIL S & Z A, aac(6’)-1b-D179Y 1X aac(6’)-lb-cr (2 LT I 1o > D
M 2 L0 ER- S,
SMKp03 %, DNA I A~ v FEREEMREERTTHD mutS (2 o AZEH
(stop codon ~DZFY%2H L, MutS OHEHEDHE it Tz, SMKp0l (Z
SMKpO03 [FlEkD mutS ZRAEA LT RAER L7 2 A, BiRL D 7 Iy
VIR RO MBI &< 720 . £OHIZIE, aac(6’)-1b-D179Y # & DA EKK G
BENTW, FRRIC= Y 2T OmPERRHBBEE S 107 726 10° 12 B L,
~T B O R 2R LT,
bz & XD, SMKp03 OF 2 7 Uit L OV a U AF Uit DS
1% MutS OFERE RN L TWD Z LRI ST,
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ol J5— 1 BREE N2 RE LT Ll A K kAl
Ky 4, /I BN 2, David SQUARRE®, Bernard Mudenda HANG'OMBES®,
H’FHH
VbR ABR - jengE, bRk ABR - U e 7L, SHEK IE,

SR =T VX NN, Fa T,
°Dep. National Parks and Wildlife, Chilanga, Zambia,
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PRIEEEIEE b E O FITEG L, ABRILEEYYE TH D RIEZ 5 & 23
77 LEERETH D, AARENTIEERE O S RIAREORE TRV, 77V
NRLT VT OEA TIEEEH AT CRIANEAELTBY, B h~DE%EY
LIZULIFRZDZ &0, BREBIOARBEEORERFELE > TND, K
WFFETIZ, Vo TR T 2 RIEE O RGN Z T+ 2720, Y e 7 E N
DOk 2 1RGP, 15 £, FEICOBES =T ) AOfRGE L T 21T o7, — iR
LMD MND, T BT SBRIIRE L 37 V=TI END T &Enb
Molzy 7 AHPOREAEN « RERICOWTHT 2 LTZFER, D71 —7
212U AR Y — 24 RNA Fa B OFERO RIEN R BT, ZDORKIZPCR &
PacBio > — 7 = Y —IC L HA R — 7 v T Lo THER ENT=, Rk
L7ZfEIRICAHTE L TV O OBE 1T, Wb ANy b7 U Uitz 5
BT THY . REKIZEFEKE L TRV T uiixt LTUEZMETH D
L EMER LT, RIERD R RIIMIE THBES Lo RO RIEEK T h Rt S
Teie D, I OHELOWFR CMNLICHEEEE Z 5 7o KK TH D Z L DBRIE S
Nic, AFRICEVELNTHAIL, B~ —h—0OBEe, Fre7icks
T B RIEDIREIE~DIS AN T 5,
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B-lactamase-negative high-level ampicillin-resistant

Haemophilus influenzae 45 22 - HOfMT

oM P, ik B2 M) %@33 fak HmERY P TR
oA EEY BA RS RE =R OEE RS S oA, ME -2

LER PR - RS - T LV =R, AHLER R - BB, SRLEER R
BeiR s, ek AER, SHLEER PR - JRYHIfE BRI A o

=+ Hi] Haemophilus influenzae 13, #6045, HHE K, BISRIERZEDE
KRETH D0, penicillin-binding protein (PBP) 3 |2 R A £ A3 % B-lactam & H1
B HEMHERE [B-lactamase-negative ampicillin-resistant (BLNAR)] DN HRE & 72
> TW%, BLNAR I ftsBE{a 22— K& 5 PBP3 D7 I/ BEEHEIALIC X
STA45D7 =7 (1,11, 1, llI-like) ({28 S5, Lys-Thr-Gly (KTG) motif it
3D Argsl7 F721% Asn526 OT I J BEEME AT H DN EILZEF group |,
group Il THY | KL~ D7 BTV Vit %Z 7R L low-level B-lactam-resistant
BLNAR (Low-BLNAR) & EFEIND, = HIZ, groupl, group Il =L E4LIT Ser-
Ser-Asn (SSN) motif T Ser385 O 7 X J BREHL N> - 7= H D A3 group H-like,
group lll THH | mL~LD7 BV Uit % 7R L high-level B-lactam-resistant
BLNAR (High-BLNAR) & EF X5, IT4E, HARTO High-BLNAR DOHEN2
HINTWD, KIFFE T, H.influenzae O 7 > B2 U Uit IC B4 2 B a5
AR 2 A L7,

[#7%} « J57%] H.influenzae 104 £ @ B-lactam SR HTHE SFZ LA, ftshiE s 1D
YE FEEC AT . Multilocus Sequence Typing (MLST) fi##T 217> 7=,

[F5 51104 # > 5 5 BLNAR 13 62 #:(60%) T & > 72, BLNAR @ 9 % 57 #£(92%)
75 High-BLNAR T& v | group Il 723 47 k% (5 T /2, Low-BLNAR @ 5 #kiZ
4C group I 12438 E 7=, BLNAR @%|4 . BLNAR (Z81F % High-BLNAR @
FEIE 2013 FOENORE LEFEKTH Y, FEAMNE LV ®oro7, F72. High-
BLNAR /£ 26 O ST IHRKD - TEY L7 v —MhDIn ) THhDH Z L3P
kol
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AU T NSO 7 7 27 O & MLST T
Z L TCEDBRHRITEE L KT
A ¥ B VREEDOHIE
o) mHLl, W ENZ MR EES KA EHEL Lo et
VAL KB AREL - SRREMRAT, 2 dbiEE KRR, SAbMEEER K

Rt Am e PN & A M B Chlamydia trachomatis(MEgs 7 7 2 ¥ 7 MR YYE O JF
KETH Y, LVEDESEE~D 7 7 I VT OREGEFRIL, PERIEENNES 72 20
AR > TH D &) 10% & Fm <, Z< DEGAITIEFEETH L, LLen
O, BEEMTOI I IVTOEFLETERT DA =ANIH2ICB I T
WV, ZHVE TR, BAMER Y 7 I U7 OBRGEEIREICE OME RN 5 2
HEBEONWTHHN L, BENRONRNW I —RZBWTZED T T I VT YL
BPHIBEEEE OTU (AR L~V TOMIIITE R ) ICEEMERH D Z
& & RN TE L7z (Taki & Watanabe © 2018), Z OHFZERCR L. ALFIRH CENIZ
IGE NEDDRIVIAA TWD Z & &R LT 5, IS NEDEEME) XA
EOMED HT KEDA v F—L(RATIZBEBLZ 256mM BEE)REENTWN5D
D C(Cappell & 2016), ZEREHIK 1 IFN-yD BFE T2 7 X U7 OEFITHE M
AN R Y 7 b7 7 UIREDET LT H AL HE TENICIILAT A & R— /LR
FETDHET T IVT ODEFENEIND AN H D, £ 2 THRGEX, HL
R AR L CER AL S AL72 600 FRIBFRDIER T T 6 A v R— L &3~ < |
ZTOMERERET DL L HIC, EEOAS L F—VBEZREL, 773IV7T
G L OB EMEIC O W TR ZE A TWD, a7 7 I 77IiI2o0n
TIE.Herrman & (2015) D 5 {EIZHEV MLST fi#HT (F2 1018 /= 1-: enoA, fumC. hemN,
hflx, gatA, gidA. oppA)Z1T\ ., T — & ~— Z(http://mlistdb.bmc.uu.se) & FRA L |
ED XD AN FIR T THATL TWD D0, Atk al ATz, BENA v F—
JLOFRHIE, Darkoh ©(2015)0 Kovacs {EIZHEWRIE L7z, MEftiE B AR B
PRk Uiz, BRI T A F— A BICHOW T, BEREZED W5, *
727 7 IV THBMHBERN=8)IZ >\ T IZITVTD 7 BlafEEEMNE LT
MLST f#HT 24T > 7ok 5, ST139 MU0 ST140 A2 M SN TR Y . 25k
AR DTUBITE N T BRE 2 D TN D, ARBFFEITALHEE KPR R 2 7E bt
DFEFEEZ BRI URREZ S ETEM L TV 5 (B AKRE 5 15-99-2),
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T4V EVOFEEZEETy NE LT RAE T ORR
o2l RIFEL, KM £l FEH W ONHE AR NE Rt
UEEEEOS BRIEE - AHER, CEKEER BREE - ET

[ 5
L7 R AE SRR L 7 R A E T L5 THl & 2 S5 BRI IE
Thod, ToWBENLELRT L0 L FAEY T ZRPICHET 5 2 & Tk
RSB I, G L 72D, VT RAE T IIFESICMEZREZ T2 605
HPEBL DAEFEMRIC B A B XITE T, 74 U BTt ZOERE/R & CRA % il
B L MER EITEZRT 22 030 ANx DETFEORITKFERND, £727 v |k
ZREAICHTHEHERND D7D, 7 FEADOHEEGITV, £ 2T, A5 T
T4V EDOEEGZE Ty FOFURRAEREZHLNCTLZETLT FAET D
YR AZHE L, L MRAETZEOHIENCSORITL2Z 2 HAE L,

(B L OT5iE]
7 4 U B OFEOME 150 HiR, KEOME 150 Bk, KoifiE 100 ik, 7
v b OIE 33 FARIZK LT 9 SOIMiEFHOWRFEMEL 7 s A v T #k4E Fv CTREk
BN EEEERER (MAT) Z1TV, PURRE R, £, FXSEORK DT »
s OE N AE AW BRI EMIH 5Hc B E L, 30CT 3 AMEEL, L7 1
A YT Doy R T,

[F6 2R - %2
MAT Z4To 7=/, A< &b LD MR LT - 72Ha 134T
98%. K4T 90%. KT 53%., 7> N TB%E -7, 4 TiaimiEs Tarassovi,
Hardjo, Hebdomadis. 7K“FCl3inLiE” ! Hardjo, Grippotyphosa . Tarassovi, K Tl
1757 Icterohaemorrahgiae. Tarassovi, Australis, 7 »  TlZIniE% Grippotyphosa,
Hebdomadis, Pomona DJEIZHTARGIEEANZ 0> 72, 1iE% Grippotyphosa (2
T DPUEER L CWIEEOEIE I T 23%., KFTA3% THHo7=, HAD
03 yER Hardjo OBUARE RN L WVR, 7 1 U B2V T Tarassovi <2
Hebdomadis 72 & Okk 2 22 MIERIC KT 2 HURZIRE L TWD Z &R LN E 722
7,

F7-. 7 v FOBEN S Leptospira interrogans IfiLiE ! Grippotyphosa 7377 B < 1
2o 2O Z DB IMIER Grippotyphosa (37 v b EERCKFDMTHHER LTV 5D
TEBFEZONDTED, VT NAETIEO T E L TREEGO X X I %K & fUE
TOMERDH D, SHIZ, 7y MIMGETEMAELTHRBELTWDIZH, A~D
JEIJRE LTHLEETH D,
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“Candidatus Borrelia fainii”
~[|HHA TR R S Bt R B RER L U 7~
offf KWL, HE 72 Bernard M. Hang’ombe®, 1EiE R4 4, HRJF B L
Sharon Kanchela®, @M fLA L 3% FECL A T3t )b ws e
ek ABK, 2ok BREE - AR, 3o e 7 Kk BIESE,
HE S GYE RS 258, S o BT RN

EREGL 7 5 ARt 5B AHOR LY 7 B L B YE O — T, JEE
] & R A AR 0 IR 2 E N TR D, Eo, WEIRIREN TR
A MOWBSERE R T ZENHMLN TS, ARBIZV T I I F=Ic &
o TRFE S D NBRILEYYE C, Hle T o7 BT FJEA 7T 7 U 71, FERK,
b7 AV 7 THREBIDHRE SN TWD, BUREGR LU 7 @M, IR - SR
FHINZT 7V A KBRS0 A 3 2 IR FUR & Aok KBRIZ 43 A3 2 S8 i SUR 2 )
END, I, Frit AR EIEREGE L Y 7 OB FRRES BT 7 ) o THlE
SINTWD, Lol WORBERILZR < | BRI /0A0 9 2 8 SR E R BoR L
U7 O 22— R EITH LTz,

AFERTIX, TR 2YER TR 7 U B CTix 2 flH & 72 5 Bl
BIER 2 WET D, X =RIRZIZHEENL 72 BE QIR O ERER LY 7 &
ER DSz, DEESIIZEO R 7 N7 A% MiSeq IZTHUfFL, 8 oD
house keeping i&f{z - % V7= Multilocus sequence typing (MLST)fi##HT % 556 L 7=,
Flo. FHEESNTZEYFEGR LU T BHIE O~ 2 —Hi 2B 5 ONS B AR fE
ERIET HI2H, BEBEN Y IR SN TZHEICTRESN X =726
MmOV T ANLAR VY TRMEEIR O EZR AT, SHIZ, <
F=HAH o WNCavE ) MEREL VAV Y TEMEOSBEEZT- T,

MLST fEHTIZ LD . KEFEITHTHA LY TRMECTH L Z & S HITH R
RAR VY TIZHEEIND Z EWNHA LT, 72, X7 ¥ —Fid8imEs L O H R E
FOBBITI T, AEFED 40%(20/50 {iE{4) D~ 4 =(Ornithodoros fainii) 72 & Y
12 27%(64/237 @)D a v Y Tt &7z, £z, 3EEO 2 TE U HAHE
FED Sy BT R Th L=,

AFFEIZ L0 R THIO TR FUREYFEGVR U Y 7 25 B To S e,
F/o. pRESIZBYFEGR LY 7 JEMEIX, #fE TdH Y Candidatus Borrelia fainii
Lt LTz, O faini L 2 U RENENA_T X —ROLWNICAREETHDL Z
ERNbMoT, A%, & ) ARSI X0 AREFEOFERI R RN 21T O M EPEA
HD, Tl YY) R B LT Bl OiAEBEDEREZSG E U g
MEZXITI) TETH D,



29

KEIGGVENZ L B EEANBR © OFME PR D n]HEME

oFE WKL, HEH VL, NI EvER, AR FEF
1 BSER BREE - BREEMTE, 2 BARR BREE - ANBRIL@E

[5- BO)] 54, BN TR O BEEILXAD 3 25— CIHETEBREIE O BE K
MEIML TS, ZHHDRKERE L 722 PR ILHIREREE T CAEBR RERE T
bV BREPICHAET HDHEOBERFEICLDEENKNLTHEZLHNTND, £,
REIGGDE DHEARDGIEINE DB O TTHES N TE 2 —F, M
(X9 B EHE B I BTt eV, £ 2 C, AR TR RERE HICAATE
THEZMMEL, RKIBEWE D —>TH HENPIREE ST D ERE A L&
THDHEINEN S OUEER 2T LW G & iz, AR E SOS Eis 1T
&% recA BIE 1D mMRNA OFRBLEZ FEIE & USESMREIRRIC X 2 8% 51 L
72o [BBH R O] Wik E & L T Mycobacterium. smegmatis (ATCC 19420) %
W, Tre R TA Y —ICTHIREZ LTLOF v o A= 2 35MEFEL, Znb%
NAFzTuaS Ve L, ATV 742 —%8E1L7= NILU 7 4 L% —
WNE—ZHNT, By Y7 ORFEEREEC L > TRAEIEHEE ITAER L
oA Fd =T Ve T T L F—IZ 9 Limin ORE TF ¥ 23—
BWEI LT T U T ORI Z 7 7 A V& — FITER LTz, 20
VINT 4 H—% 258, —HIZUV S A 15, 30, 60 D 3 K —
L7z, ZNEFNEFEZ 358 L Iml @ TH9broth # &ie~A 7 0 F 2 —TIZ A
. BT v 7 ZAIX P —2HWTEEM L%, 24 FRlRE L-, &L
VR A TH10 BREHICHER L 96 FRfE R Lo n=—8&FHl L=, $7=.
R OFR Y OBIEN S RNA ZHiH L. cDNALL72#%., A b L AJSEERT
recA FEIK DO EL% real-time PCR # W CE®R L=, [F5E] UV % 30 BoRRS L
7Tl UV IR LY7o CRU it 5 &, Magir o 7L
1% CFU O FR3 D 72  ME M 2378 S 4L, UV % 60 FP IS L7z o 7 ricisn T
. EOFEIMFZD LT CFU 23RO D ENTE R T=, [BEER] 2 b ok
Eon, ARlov vy 7 OREEREEC X > TAER S ZBITHERE I LT
REBREA—TVHEEZDZ LR BN OEEZRET DL @S 2R
TENTRBEINT, L L, ERERE T & ERKRE T Cldtkx 250 57
HTERARERIZT ANEZ— ETOREGRETHLZ L Enb | ERITKA
T OV & BEDOFE BAER 2 B+ 2 ETOZBIEFRICRON D, 5%IT.
FEEEORREREE L FRETORBEDOENEZE L, B2 5 RRIGYWE 2 8E
L7ERIBEA NVADETNVERZITOMLENH D EHE XD,
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Aoy —iEE W

285 AT B O T & 2 O MEIRARAT
OWR N, FIl M, KAR FE, L0 M2
TR (REE - AR

NI OEFE DO DR Y OESH, BT NDOERRHOMER D DT 5 b 072
WL ATSDOFREMENE TR CVUE, TOBREZRHAT 2O NEN LT
B URYME Y A 7138 £ 5, RAEEIX, T ORBNEZRRT 5 2 L2k
FEME U CRLME L T A3 722 [1)(520m o [ECRR M T i )12 CTLE M A2 LVA0BW %
FANWTZER 2B L, ZOREORE, WA, Mohi 8. @17 AN, Ers
B # DO BALIZ DWW CEEIC MR L 72 (Okubo et al, PLoS ONE, 2017), < DfEE, %
DZEMOE#FH(OTU ) & AFEEEX, M NEERIORE, WA, i3, £ LT
WIT AL & BB L, 5 - BEN R L. ZoZEMicEilid ok
F(FFIZ 0.1-0.5pum YA ADOR ) EFH L, ZHUHEVBIT AR EFHEAS LS D
(RS D A EE & AREEME AR L Z E RO NI, EO—H T, ZD
FEOEM FIEIL 7 4 VE2—1ETH Y | AIEZEICR 723828 LT LE 5 72,
REIRIC 55O (RIS 7T M) 24X EEINT DICEFEARME TH D,
Z ZTCAEIOMETIE, AXTEFFERTEZFEL TCWAIME L HESTHZ &
ZHAE LT, A ¥+ —(BioSampler (SKC, Inc, USA))[#fifE ik 20mL % A
7o 7T ABURI(A VBT v —) ORI i & 752 SR A2 iR IS 5
LR L, B OARZ 2R < BT 5 72 1 i 22 iR iR A4 3 O
72 L. EBROBRBIIC CTZERAZ A (10.0L/min T 90 43 L. bl E o oy BERE 2%
[SCD 5l (Ml 1)) . R2A Biith (BREGME ) . 7THIL J5# (BiBeE ) 1%
177257z, E.coli & S.aureus DI [IREFEZRE K (dw), 50% 7 VY & U RN
dw. J&E PBS. Tween 20 {01 dw] COAEMFMEA LB LT L 2 A, dw Z iR &
LCTHER LR, bR AERNEIRE N, & OMERZ W TEBED
BREE(OILRMEN, @FLIEHL T A TR, @F&FRN) TEXAHM List Lz s =
A, FEMEHUIEO3.1x10°CFU/M3,  @1.9x10°CFU/M®,  (31.2x10°CFU/m3F¢ &
T o7, 16SIDNA OHIFSNZE SV CTHEEREZ T/ o722 A, HIFH&
1722 i Staphylococcus hominis <° Micrococcus sp.78 & & b+ B2 & 5 1E B 73 4 it
ENTolzk L, 4R Tl Rhodococcus sp.7s EERETE N pEES iz, FAK
WETCHOBES TR S0%REE DERRN 7T AEMVEE TS > 720D T, B3O
T TrlEE 2 R R S EIN T E D A[REED & 5,
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