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,QF EDWH WKH SODWHV DW IRU KR UV
5HDG WKH SODWH DQG UHFRUG WKH UHV OWV WR UHOHDVH WKH ORW
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7KH 4 SURFHG UH GHVFULEHG EHOR FDQ EH DSSOLHG E (QG 8VHU LQ FRPSOLDQFH WR 6, 0
3UHSDUH D 0F)DUODQG EDFWHULDO V VSHQVLRQ LQ QRQEDFWHULRVWDWLF VDOLQH IURP D IUHVK F OW UH RI PLFURRUJDQLVP LQ WHVW JUR WK RU LQKLELWLRQ
RUJDQLVPV
,QRF ODWH WKH 6HOHQLWH URWK LWK µO RI QGLO WHG 0F)
5HFDS WKH W EH
9RUWH IRU VHFRQGV DW USP
,QF EDWH WKH 6HOHQLWH URWK W EH DW IRU KR UV
IWHU LQF EDWLRQ FKHFN WKH W UELGLW DQG VWUHDN IRU LVRODWLRQ RI 6HOHQLWH URWK RQWR DSSURSULDWH F OW UH PHGL P

,QF EDWH WKH SODWHV DW IRU KR UV
7KH 6HOHQLWH URWK VKR OG EH WHVWHG LQ DHURELF FRQGLWLRQ DW LWK 7 VWUDLQV 6 W\SKLPXULXP 7 6 VRQQHL� 7 DQG
( FROL 7 DV UHSRUWHG LQ 6, 0 6HOHFWL H PHGLD SHUIRUP VDWLVIDFWRULO LI WKH T DOLW FRQWURO RUJDQLVPV H KLELWV DGHT DWH JUR WK
H SHFWHG FRORQ VL H W SLFDO PRUSKRORJ DQG LQKLELWLRQ RI JUR WK RI FHUWDLQ RUJDQLVP

( 8
5HV OWV REWDLQHG LOO ODUJHO GHSHQG RQ SURSHU DQG DGHT DWH VDPSOH FROOHFWLRQ DV HOO DV WLPHO WUDQVSRUW DQG SURFHVVLQJ LQ WKH ODERUDWRU
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()( (1 (
- -RUJHQVHQ 0 3IDOOHU . DUUROO ) QNH 0 DQGU 6 6 5LFKWHU 0DQ DO RI OLQLFDO 0LFURELRORJ WK HG 60 :DVKLQJWRQ
8. 6WDQGDUGV IRU 0LFURELRORJ ,Q HVWLJDWLRQV RI IHFDO VSHFLPHQV IRU (QWHULF 3DWKRJHQV DFWHULRORJ ,VV H QR ,VV HGDWH
OLQLFDO DQG DERUDWRU 6WDQGDUGV ,QVWLW WH 6, 4 DOLW RQWURO IRU FRPPHUFLDOO 3UHSDUHG 0LFURELRORJLFDO OW UH 0HGLD SSUR HG

6WDQGDUG ± 7KLUG (GLWLRQ 0
0 0LOOHU DQG 6 0LOOHU LGH WR 6SHFLPHQ 0DQDJHPHQW LQ OLQLFDO 0LFURELRORJ QG HG 60 3UHVV :DVKLQJWRQ
DUFLD 6 OLQLFDO 0LFURELRORJ 3URFHG UHV DQGERRN UG HG 60 :DVKLQJWRQ

5RQDOG 0 WODV DQGERRN 0LFURELRORJLFDO 0HGLD WK (GLWLRQ 6 3UHVV 7D ORU DQG )UDQFLV UR S
3 LOOLJDQ - 0 -DQGD 0 .DUPDOL - 0 0LOOHU DERUDWRU LDJQRVLV RI DFWHULDO LDUUKHD PLWHFK PHULFDQ 6RFLHW IRU
0LFURELRORJ :DVKLQJWRQ
( : .RQHPDQ 6 DOOHQ 9 5 R HOO -U : 0 -DQGD 0 6RPPHUV : :LQQ -U 7KH (QWHUREDFWHULDFHDH LQ LDJQRVWLF 0LFURELRORJ
7KLUG (G - LSSLQFRWW RPSDQ

)5 RGH RI )HGHUDO 5HJ ODWLRQV 7LWOH 9RO PH 3DUW ,QWHUVWDWH 6KLSPHQW RI (WLRORJLF JHQWV
:RUOG HDOWK 2UJDQL DWLRQ DERUDWRU ELRVDIHW PDQ DO WK HGLWLRQ HQH D
,VHQEHUJ OLQLFDO 0LFURELRORJ 3URFHG UHV DQGERRN QG HG 60 3UHVV :DVKLQJWRQ
,VHQEHUJ (VVHQWLDO 3URFHG UHV IRU OLQLFDO 0LFURELRORJ KDSWHU 3DJH 3DFNDJLQJ DQG 6KLSSLQJ ,QIHFWLR V 6 EVWDQFHV
OLQLFDO DQG DERUDWRU 6WDQGDUGV ,QVWLW WH 6, 4 DOLW RQWURO 0LFURELRORJLFDO 7UDQVSRUW 6 VWHP SSUR HG 6WDQGDUG ± 6HFRQG

(GLWLRQ 0
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0DQ IDFW UHU 8VH E GDWH

,Q LWUR GLDJQRVWLF PHGLFDO GH LFH RQV OW WKH RSHUDWLQJ LQVWU FWLRQV V SSOLHG LWK WKH
GH LFH RU D DLODEOH LQ HOHFWURQLF IRUPDW DQG KLFK
FDQ EH LGHQWLILHG E WKH H ,)8 LQGLFDWRU RQ WKH
SDFNDJLQJ ODEHO2 O )RU SURIHVVLRQDO VH

R QRW UH VH DWFK FRGH RW

DWDORJ H Q PEHU RQWDLQV V IILFLHQW IRU Q WHVWV

7HPSHUDW UH OLPLW D WLRQ

2 LOT
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&RSDQ URW URG W Q HUW R WR H LGH

RSD 6HOH LWH %URWK LV D VHOHFWL H H ULFKPH W EURWK IRU FOL LFDO VDPSOHV XVHG IRU WKH FXOWXUL D G WKH VXEVHTXH W LVRODWLR RI H WHULF SDWKR H V
L FOXGL SS D G SS

&
LDUUKRHD FD EH GHIL HG DV D L FUHDVHG IUHTXH F RI ER HO PR HPH WV LWK DW OHDVW WKUHH GLVFKDU HV D GD DFFRPSD LHG E D GHFUHDVHG VWRRO

FR VLVWH F ,W LV FDXVHG E D LGH UD H RI SDWKR H V EDFWHULD LUXVHV D G SDUDVLWHV WKURX K GLIIHUH W SDWKR H LF PHFKD LVPV SS D G
SS L IHFWLR V FRPH IURP WKH PXOWLSOLFDWLR RI L WHVWL DO EDFWHULD 0RVW SS L IHFWLR V L KXPD V DUH UHODWHG WR WKH FR VXPSWLR RI

D LPDO EDVHG IRRG DWHU FR WDPL DWHG E D LPDOV RU L WHUSHUVR DO FR WDFW DVWURH WHULWLV LV WKH PRVW FRPPR L IHFWLR WKDW RFFXUV VPDOO DPRX W
RI SS PD EH SUHVH W L WKH IDHFHV RI DV PSWRPDWLF FDUULHUV SS L IHFWLR V KD H D LGH DULHW RI V PSWRPV WKDW UD H IURP
PLOG GLDUUKRHD WR G VH WHU 6KL HOODV DUH WUD VPLWWHG GLUHFWO IURP SHUVR WR SHUVR H LUR PH WDO PXOWLSOLFDWLR LV L VL LILFD W D G DV PSWRPDWLF
L IHFWLR V DUH UDUH 7KH DHWLROR LFDO GLD RVLV RI SS D G SS GLDUUKHD LV GR H E VHHGL WKH IHFDO VDPSOH GLUHFWO R WR DPRGHUDWHO
VHOHFWL H VROLG FXOWXUH PHGLXP VXFK DV HNWRH H WHULF D DU ;/ ; ORVH O VL H GHR FKRODWH D PRUH VHOHFWL H PHGLXP VXFK DV 66 6DOPR HOOD
6KL HOOD DU RU E SDVVL IURP D H ULFKPH W SKDVH L D OLTXLG PHGLXP VXFK DV 6HOH LWH %URWK 8VL D H ULFKPH W EURWK FD L FUHDVH WKH UHFR HU
RI SS D G SS E D G LV SDUWLFXODUO UHFRPPH GHG L SRSXODWLR V VXFK DV VHU LFH SHUVR HO D G XWULWLR LVWV

& &
6HOH LWH %URWK LV D DLODEOH L WKH IROOR L FR IL XUDWLR

&DWDOR H PEHU URG W H ULSWLRQ D N L H

1
6(/(1,7( %527 ,1 %8/. ± 86 0 5.(7 PO RI 6HOH LWH %URWK L D

; PP SRO SURS OH H VFUH FDS WXEH LWK L WHU DO FR LFDO VKDSH
GH LFHV SHU L HU ER
; GH LFHV SHU ER

6HOH LWH %URWK FRPSR H WV SHU OLWHU

&RPSRQHQW UDP
3D FUHDWLF GL HVW RI DVHL
/DFWRVH
6RGLXP 6HOH LWH
6RGLXP 3KRVSKDWH
LVWLOOHG DWHU

S DW ORW UHOHDVH WLPH

&
SSURSULDWH PDWHULDOV IRU WKH FXOWL DWLR D G LVRODWLR RI EDFWHULD 5HIHU WR ODERUDWRU UHIHUH FH PD XDOV IRU UHFRPPH GHG SURWRFROV IRU FXOWXUH D G

LGH WLILFDWLR WHFK LTXHV

7KLV SURGXFW LV UHDG WR XVH D G R IXUWKHU SUHSDUDWLR LV HFHVVDU 7KH SDFND HG D G X RSH HG GH LFH FD EH VWRUHG DW ± X WLO XVHG RU
X WLO WKH H SLUDWLR GDWH R RW R HUKHDW R RW L FXEDWH RU IUHH H SULRU WR XVH ,PSURSHU VWRUD H LOO UHVXOW L ORVV RI HIILFDF R RW XVH DIWHU
H SLUDWLR GDWH KLFK LV FOHDUO SUL WHG R WKH RXWHU D G L HU ODEHO

3HUIRUPD FH WHVWL LWK RSD 6(/(1,7( %URWK DV FR GXFWHG XVL ODERUDWRU 7 VWUDL V VSLNHG L WR WKH 6(/(1,7( %URWK WXEH D G
RW XVL KXPD VSHFLPH V

3URSHU VSHFLPH FR GLWLR WLPL D G ROXPH FROOHFWLR IURP WKH SDWLH W LV H WUHPHO FULWLFDO IRU VXFFHVVIXO LVRODWLR D G LGH WLILFDWLR RI
L IHFWLRXV RU D LVPV )RU WKH V LUOL SURFHGXUH D G VSHFLILF XLGD FH UH DUGL VSHFLPH FROOHFWLR SURFHGXUHV FR VXOW SXEOLVKHG
UHIHUH FH PD XDOV 6SHFLPH V VKRXOG EH FROOHFWHG DV VRR DV SRVVLEOH DIWHU WKH FOL LFDO R VHW RI GLVHDVH
6HOH LWH %URWK LV D VHOHFWL H D G H ULFKPH W EURWK IRU WKH LVRODWLR RI VDPSOHV RI SS D G SS 7KH SURGXFW DV RW
GHVL HG IRU WKH H ULFKPH W RI RWKHU H HUD D G VSHFLHV RI EDFWHULD
7KHUH LV R GXOFLWRO PHODPSLULWH RU SRO DOFRKRO L WKH RSD 6HOH LWH %URWK WKHUHIRUH WKH UR WK RI FROLIRUPV FRXOG EH VXSSUHVVHG GXUL
WKH ILUVW KRXUV RI L FXEDWLR OR HU L FXEDWLR WLPHV PD UHVXOW L WKH H FHVVL H UR WK RI PL HG IORUD

&
)RU , 9LWUR LD RVWLF 8VH
)RU SURIHVVLR DO XVH R O 8VH WKH GH LFH L DFFRUGD FH LWK WKH 3DFND H , VHUW
R RW XVH LI WKH WXEH LV RSH WKHUH LV H LGH FH RI GDPD H RU OHDND H GHWHULRUDWLR RU FR WDPL DWLR L H EURWK LV WXUELG
R RW XVH LI WKH H SLUDWLR GDWH KDV SDVVHG
R RW UH SDFN
R RW UH XVH WKH GH LFH

8VH RI WKLV GH LFH L DVVRFLDWLR LWK GLD RVWLF NLWV D G RU L VWUXPH WDWLR VKRXOG EH DOLGDWHG SULRU WR XVH
OO VSHFLPH V PXVW EH FR VLGHUHG SRWH WLDOO L IHFWLRXV :HDU SURWHFWL H OR HV D G RWKHU SURWHFWLR FRPPH VXUDWH LWK X L HUVDO

SUHFDXWLR V KH KD GOL FOL LFDO VSHFLPH V 2EVHU H %LRVDIHW UHFRPPH GDWLR V RU RWKHU DSSURSULDWH DOWHU DWL H
D HURXV FR WH W GR RW V DOOR RU L KDOH D G D RLG FR WDFW LWK WKH KXPD ERG
KHFN WKH HUVLR RI WKH RSHUDWL L VWUXFWLR V 7KH FRUUHFW HUVLR LV WKH R H VXSSOLHG LWK WKH GH LFH RU D DLODEOH L HOHFWUR LF IRUPDW D G

FD EH LGH WLILHG E WKH H ,)8 L GLFDWRU R WKH SDFND L ODEHO

:DU L R WDL V VRGLXP VHOH LWH L VROXWLR
0D FDXVH D DOOHU LF VNL UHDFWLR

English

Page 3+3 5 DWH

3 RLG EUHDWKL G VW I PH DV PLVW DSR UV VSUD
3 R WDPL DWHG RUN FORWKL VKR OG RW EH DOOR HG R W RI WKH RUNSODFH
3 3 ,) 21 6.,1 :DVK LWK SOH W RI DWHU
3 3 ,I VNL LUULWDWLR RU UDVK RFF UV HW PHGLFDO DG LFH DWWH WLR
3 :DVK FR WDPL DWHG FORWKL EHIRUH UH VH
3 LVSRVH RI FR WH WV FR WDL HU L DFFRUGD FH LWK DSSOLFDEOH UH ODWLR V

( (
R RW VH RSD 6HOH LWH URWK LI WKH SURG FW KDV LVLEOH VL V RI GDPD H RU FR WDPL DWLR WKHUH LV H LGH FH RI OLT LG OHDNL IURP WKH

WHVW W EH LW KDV SDVVHG WKH H SLUDWLR GDWH WKHUH DUH RWKHU LVLEOH VL V RI GHWHULRUDWLR L H PHGL P LV W UELG

( (
DGHT DWH FROOHFWLR RI VDPSOHV IURP WKH SDWLH W LV D H WUHPHO FULWLFDO IDFWRU IRU WKH V FFHVVI O LVRODWLR D G LGH WLILFDWLR RI L IHFWLR V RU D LVPV

R V OW WKH S EOLVKHG UHIHUH FH PD DOV IRU VSHFLILF L VWU FWLR V R WKH VDPSOH FROOHFWLR SURFHG UHV
7KH RSD )HFDO6 DE V VWHP LWK D UH ODU VL H IORFNHG V DE FD EH VHG DV WKH VDPSOL V VWHP R WDFW RSD RU UHIHU WR WKH VSHFLILF SURG FW
L VWU FWLR V

LU FW S FLP Q FROO FWLRQ
) FDO DPSO

8 VFUH WKH FDS RI WKH 6HOH LWH URWK W EH
GG WKH VDPSOH DV GHVFULEHG EHOR

GG D SRUWLR RI WKH IHFDO VDPSOH VL D V DE RU D VSHFLDO VFRRS ( 7KH VWRRO VSHFLPH V L GU FR WDL HUV P VW EH SURFHVVHG LWKL
W R KR UV DIWHU FROOHFWLR ( PDNH V UH WKDW WKH V DE VHG WR WUD VIHU WKH IHFHV LV FRPSOHWHO FR HUHG LWK IHFDO PDWHULDO
7UD VIHU D SRUWLR RI WKH IHFHV L WR WKH 6HOH LWH URWK )ROOR WKH LGHOL HV VHG L R U ODERUDWRU IRU WKH RO PHWULF UDWLR
9L RUR VO VKDNH WKH V DE RU VFRRS L WKH 6HOH LWH URWK IRU DW OHDVW VHFR GV L RUGHU WR UHOHDVH WKH FROOHFWHG PDWHULDO
ORVH WKH 6HOH LWH URWK W EH

+RPR H L H WKH W EH E RUWH L LW IRU VHFR GV DW USP
, F EDWH WKH 6HOH LWH URWK W EHV DW IRU KR UV
IWHU KR UV ORRN IRU D W UELGLW L WKH EURWK ,I H DWL H L F EDWH IRU D RWKHU KR UV

Inoculate a plate of selective and/or differential growth media with 1 to 10 μl of enriched broth.
7KH H ULFKHG VDPSOH L 6HOH LWH URWK FD EH VHHGHG LWK D WRPDWHG VDPSOH PD D HPH W V VWHPV V FK DV :DVS :DVS/DE )RU VHHGL IROOR
WKH SURFHG UH IRU VHHGL EURWKV L H L WKH :DVS D WRPDWLR PD DO

LQ ROO FWLRQ W P L ) FDO DE IRU S FLP Q
7DNH WKH W EHV RI 6(/(1,7( URWK D G VFUH WKH FDS
9RUWH WKH )HFDO6 DE VSHFLPH W EH IRU VHFR GV
8 VFUH WKH FDS D G WUD VIHU D DPR W RI DSSUR LPDWHO µO IURP WKH )HFDO6 DE WR WKH 6(/(1,7( W EH RU WUD VIHU GLUHFWO WKH )ORFNHG
6 DE RI WKH )HFDO6 DE ( WKH )HFDO6 DE FDS FD EH WUD VIHU LWK LWV V DE GLUHFWO WR WKH 6(/(1,7( URWK W EH 7KH )HFDO6 DE
FDS FD EH VHG WR FORVH WKH 6(/(1,7( W EH 5H FDS WKH )HFDO6 DE W EH KLW WKH 6(/(1,7( V FDS
8VL D ORRS RU D PLFURSLSHWWH SODWH PL LP P µO RI 6(/(1,7( URWK R WR DSSURSULDWH EDFWHULROR VHOHFWL H SODWH PHGL P
, F EDWH L RF ODWHG 6(/(1,7( URWK W EHV DW
IWHU KR UV RU KR UV L RF ODWH WR µO RI 6(/(1,7( URWK R WR DSSURSULDWH EDFWHULROR F OW UH SODWH PHGL P

, F EDWH 6(/(1,7( URWK DFFRUGL WR ODERUDWRU 6WD GDUG 2SHUDWL 3URFHG UHV D G WDNL GHU FR VLGHUDWLR WKDW 6(/(1,7( URWK IRUP ODWLR
L KLELW UR WK RI UDP SRVLWL H EDFWHULD D G VRPH FROLIRUPV EHWWHU S WR KR UV L F EDWLR DIWHU WKLV WLPH FROLIRUPV DUH R OR HU V SSUHVVHG
D G PD R HU UR WKH WDU HW SDWKR H V

: (
:DVWH GLVSRVDO P VW EH GR H DFFRUGL LWK DWLR DO OD V 8VH WKH SUHFD WLR V IRU SRWH WLDO L IHFWLR V PDWHULDO KH HFHVVDU

( (
7KH H ULFKPH W SURFHG UH GHVFULEHG EHOR LV DSSOLHG E PD IDFW UHU WR UHOHDVH WKH ORWV

3UHSDUH D 0F)DUOD G EDFWHULDO V VSH VLR L 3 6 IURP D IUHVK F OW UH RI PLFURRU D LVP L WHVW
3UHSDUH D VHULDO GLO WLR IURP WKH 0F)DUOD G EDFWHULDO V VSH VLR
, RF ODWH WKH 6(/(1,7( EURWK LWK µO RI WKH GLO WLR SUHSDUHG
5HFDS DOO W EHV
9RUWH IRU VHFR GV DW USP
3ODWH LPPHGLDWHO µO RI 6HOH LWH URWK L RF ODWHG WLPH HUR FR W
, F EDWH WKH 6(/(1,7( EURWK W EH DW IRU KR UV
IWHU L F EDWLR FKHFN WKH W UELGLW D G SODWH µO RI 6HOH LWH URWK R WR DSSURSULDWH F OW UH PHGL P

, F EDWH WKH SODWHV DW IRU KR UV
5HDG WKH SODWH D G UHFRUG WKH UHV OWV WR UHOHDVH WKH ORW

7KH L KLELWLR SURFHG UH GHVFULEHG EHOR LV DSSOLHG E PD IDFW UHU WR UHOHDVH WKH ORWV
3UHSDUH D 0F)DUOD G EDFWHULDO V VSH VLR L 3 6 IURP D IUHVK F OW UH RI PLFURRU D LVP L WHVW
3UHSDUH D GLO WLR IURP WKH 0F)DUOD G EDFWHULDO V VSH VLR
, RF ODWH WKH 6(/(1,7( URWK LWK µO RI WKH GLO WLR SUHSDUHG
5HFDS DOO W EHV
9RUWH IRU VHFR GV DW USP
3ODWH LPPHGLDWHO µO RI 6HOH LWH URWK L RF ODWHG WLPH HUR FR W
, F EDWH WKH 6(/(1,7( URWK W EH DW IRU KR UV
IWHU L F EDWLR FKHFN WKH W UELGLW D G SODWH µO RI 6HOH LWH URWK R WR DSSURSULDWH F OW UH PHGL P

, F EDWH WKH SODWHV DW IRU KR UV
, F EDWH WKH 6HOH LWH URWK W EH DW WLOO WKH H G RI L F EDWLR KR UV
IWHU L F EDWLR FKHFN WKH W UELGLW D G SODWH D DL µO RI 6HOH LWH URWK R WR DSSURSULDWH F OW UH PHGL P


