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Salmonella spp., Neisseria meningitidis,

Shigella sonnei, Yersinia enterocolitica
E. col;, Vibrio cholera

MRSA, CRE

Salmonella Typhi, S. Typhimurium,

S. aureus
E. coli, V. cholera, Shigella spp.

E. coli (EHEC), Vibrio cholera
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PCR ribotyping

DNA sequencing
Plasmid typing

Abbreviation; PFGE, pulsed-field gel electrophoresis; RFLP, restriction fragment length

polymorphism; MLST, multilocus sequence typing.
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A. Pulsed-Field Gel Electrophoresis (PFGE)

O] manual2 “PulseNet'E 2Ydl= CDCOA HZESt= EEEXAMZA AR

o Zro Meids =0/
A GME REMA BESE E[O s AHROICH BE A2 #H5t0] FUCh

X2 EX: https://www.cdc.gov/pulsenet/pathogens/protocols.html).
Escherichia coli O157:H7, Escherichia coli non-O157 (STEC), Sa/monella serotypes, Shigella sonnei
and Shigella flexneriR| PulseNet PFGE E&EH X}

1. 5%
Pulsed-field Gel Electrophoresis (PFGE)E O|&%t £ coli O157:H7, E coli Non-O157 (STEQ),
Salmonella, Shigella sonnei and Shigella flexneri 2| Xt OFd ZHEZ 2IT 12(24~26A17H BEEH

Xtone-day SOP)E 7|&3tCt.

2. He
PulseNet &Z}XIOIAH £ coli O157:H7, E coli Non-O157 (STEC), Salmonella, Shigella sonnei %
Shigella flexneri?| PFGEE +¥3t7| 2ot sLot BXE M35t W dE Zote| MM 7t Hl

JteAS BESIOH

3. 80 F9|
@ PFGE: Pulsed-field Gel Electrophoresis
@ DNA: Deoxyribonucleic acid
® CDC: Centers for Disease Control and Prevention
@ CLRW: Clinical Laboratory Reagent Water

4. HEUH Fo|

—

Escherichia coli

U

LSt Shigella 3= &8 80| Kot At HASOA fleist A22 LELRD. O] #&5SS

25t FgY e 2 Biosafety Level 2 HAME (X[2EhE AFEStE S=2| FO|E 7[S0{0F ¢
ol Mo+E LHE Me d=HEM Yo 2ok, Y =0 2¥E 2= S2ks

St 72| MSS AT 2F8HALE X Z3l0F St

of #=ZEXE AlHol7| Hof| & XNHS Fo €A =X[8Hof HCt. #HO|Lt #0] 52 agarose

Z
IT
plugt B=EAL 2EE 2ZE Z2t28 ME, 7l ME, D2, AN S2 g 7(&2 XH
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et MEZotAL =30k AR = A= plug E2 MH H =3OF BTt WellOl M plugE
Yofl= O Ar8Els Bt HOIZE Ztst U3|E plug S RYEO JALL=Z, MAHSIH IHALE

g 42 1% Lysol/Amphyll EE& 90% Ethanol2 At830] X4 308 &9 ASolof $tCt.

CHad Mot B
Trypticase Soy Agar with 5% defibrinated sheep blood (TSA-SB) plates (or BAP)O| AR H{YL=ZR
H 22| stutel thxs HEES HiX| M| TESHH 29 Hidotct ZF Y &30 st

B2 vialg UHEON =& A0l ECh 2 vial2 TSA, HIA (heart infusion agar) =& 0|2} SASH HY

o

S —

XIE E2 screw cap tubesO| BHE0] TSA-SBO| ®ET loopE L= EHe2f @™ EICH oA StH
A
T

st
o=

QUL 37°COIA 14~18 A|Zt SOt HY¥SHC

Plugs Bt=7|
Ofgfe] 2 E stock solution2 ET|0{OF $HC}
1) U g2 52 UE Y7 54~55°C2, 2 24X E 55~60°CE =FH0 FH|5t1

Spectrophotometerlt, Microscan Turbidity meter, =2 bioMérieux Vitek colorimeter® FH|SHC},

2) Ch2 1} 20| TE Buffer (10 mM Tris: 1 mM EDTA, pH 8.0)2 =H|$IC},
(1) 10 m¢ of 1 M Tris, pH 8.0
(2) 2 m of 0.5 M EDTA, pH 8.0

(3) Dilute to 1,000 m@ with sterile Ultrapure Clinical Laboratory Reagent Water (CLRW)
X TE buffer= plug agaroseg ZtS M, 22|18 24 M2|E PFGE plug=S MHE Of AHESHCH

3) PFGE plugE Tt=7| @ldi CtSab 20| Z&E 250 me@ screw-cap flaskOl 1% SeaKem Gold
agarose in TE BufferS M|Z$tC}

(1) 0.50 g (or 0.25 g) SeaKem Gold (SKG) agarose
(2) 50.0 m@ (or 25.0 me) TE BufferE H7t5t0] agarose?t & A& SFEZA X O{FLCt

T —
) 22239 7S ATUYR I Mt AX|of 30 THES DL AgaroseZt 29| =5 If
77|-X| 10Xk 7tAdo =2 |=||:E-I | O-I _7I'_<_|:|.

—_ 11—

rlot
ujn




SeaKem Gold agarosee plugl EAMZ[Qt MA I1F Fo| mt&g A = US B9

=
ZEE S0 57| H20| PFGE plug MZEO| HESICH AgaroseS 23| =0l O LR
MZtDE 222 AL E EIOIX|O| AFYO| et CHED 2t HAMOIA ZHMo= AFE oo}
st

4) Bi=l 5 me conical tube (12 mm x 75 mm Falcon tubes)0| &3 HSE 7|E 3t}
5) ChS2t 20| Cell Suspension Buffer (100 mM Tris: 100 mM EDTA, pH 8.0)& THECL
5.1. 100 m@ of 1 M Tris, pH 8.0
5.2. 200 m2 of 0.5 M EDTA, pH 8.0
5.3. Dilute to 1,000 m@ with sterile Ultrapure water (CLRW)

6) 2 m¢ 2| Cell Suspension Buffer (CSB)E #FH#H=Z7l 7|FEl 5 me conical tubed| E=Ct EE
HES CSBO| M4l = HiYE T2 043 71E 23 conical tube £2| CSBO| €0 EEEHA =&
of #E0| 18 HLXEE ERAIZICH &2 7|27} MI|X| A& FO[iCt,

X Had M@ £RU0l A4 RIOE 8

o
d

dg H|(spectrophotometer, turbidity

o
meter, or colorimeter)&2| AL R0 M2t FH[SICE 67 F O|d S THIY 4= FRAS
3(_7(

L0 2oLt RERAS| 5= ZHS HIZ HASHA] 2 Z2A dHE D ottt
7. 2T E CSBZ 3I|MSHALL @S FIIotALE 5t otafel 7|E2 2 Mo fRde 55 ZFoHoh
1) Spectrophotometer: 610 nm wavelength, S&=(0OD): 1.00 (range of 0.8~1.0)
2) Dade Microscan Turbidity Meter.
7.2.1. 0.40~0.45 (measured in Falcon 2054 tubes)
7.2.2. 0.58~0.63 (measured in Falcon 2057 tubes)

3) bioMérieux Vitek colorimeter: 17~18% transmittance (measured in Falcon 2054 tubes)

(.

9l 7IE2 Ol= CDCOIM RtEg ZIE ot AO|H Zf HAREOA T

r
M
me
2
rot
X
=
i
ne
N
)
ely

Plugs &=
1) PFGE plug molds2| Z wellof #F HZE 7|E3CE HEE plug moldE AHEY M= #FH
£ 7|2317] Mofl plug mold| ot2ff £&2 HO|Z=Z 8toHEL}.

X AFESHK| 22 plug agaroses= A20] 25t 1~23] Hr BHESH AFES = QUCEH Mt 2l




AL L 2| A - M 2022 HHer 2 2] A g e AfS]
Xof S M7I= 10~15% 7tE5t0 50| H 2= 2, &85 =& W7HX| BHAl 5~10 t
S 7tgstn 250 A8ttt Of agaroses WHEH =Er

2) 2% #E7t Mgl AR
gt
3) 2

o
[

X Proteinase K solutions (20 mg/m@)=

HIE Ultrapure water (CLRW)2 XN &Z3HCH 7+
A5 HASIY ALES
£

220

Skl AR TMER| -20°COf|

o
o

Lo &

1 =

Proteinase K (PK) solutions&

—

= CHAl 2|X] & H7|stot,

=
T Tr

4) PK Me[& M
o A pipetting2 510

ULt 1% SeaKem Gold agaroseE 55~60°C
5) FAl, Mz

Mo g

g 29 400 e o =0
=
=e

7teta

g FH-agarose

i
ULt Plug mold Ot2fE

P el Folptot

|.|-|

92 HO|Z7t

=13
=

0=
ot

o
T lor

oo

740

molds& A"o = o1 T

A

O 47§ MX| 2=

A
e

=
=

o ANel

M2l lysis7t
o =7txel Ma &
il |
ol A7=

Mo g3l 2Hd

il

|0

¥ 0| pluge |

O 2 8= 2Y0|et=

tube®| 20 u@ of Proteinase K (20 mg/m¢ stock)E
7

o Ezte

AN E2

Sk3IC)

SZ0lM “plug” Bt &

1.5 m@ microcentrifuge tubesO 400 p@ adjusted cell suspensionsE

B =gettt.

7kSta, pipette tipl 2 EE
AT HAMEOIA M=

S (o]

° =
15 A8 = ™

= T

= 0] Xl Proteinase

=S¢l 1% SeaKem Gold agarose 400 @
Over-pipetting2 DNA &=#42| 2/¢l0| &
FZ0| 22510 25 [FX|SHOF SOt

=

-|> i

plug mold2| well0f| F={IStC} StLte| 73

BF MPo A8 =+ UCE welldf] =

(o]
=

PN

ol
=

Al

et agaroseoﬂ

-

SOl M= &3ll7t dofd

=0 Bi5ko] plug

ot ¥
L

=

9l

%7 2, 2= batche

2t
<]

wellS9| A7|¢ = FA7|E wello] TS Ofx|

£ Ar8sHRALY.

o

Agarose Plugs £2| Ml &8
22 #F2| pluge2 Z2 50 me conical tubeO|A 2 &3 I7FOILt MA aEE S £
UL Bt tubed| ME CHE T#F2| plug=0| HO|H ¢ =Lt
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—_
~

3)

4)

6)

7)

8)

o3 $+=0E2| 50 me polypropylene screw-cap =2 50 m¢ Oak Ridge tubesE FH|SIL, #F
Hs & 7|Fctrt.
Ct2 1t 20| Cell Lysis Buffer (50 mM Tris: 50 mM EDTA, pH 8.0+1% Sarcosyl)& X Z=tCt.

2.1.50 mg of 1 M Tris, pH 8.0

2.2. 100 m¢ of 0.5 M EDTA, pH 8.0

2.3. 100 m¢ of 10% Sarcosyl (N-Lauroylsarcosine, Sodium salt)

2.4. Dilute to 1,000 m¢ with sterile Ultrapure water (CLRW)

A28 & Cell Lysis/Proteinase K Buffer®| £ I|E 7 AFSICH

StLECl 50 me tube™ 5 me Cell Lysis BufferS ArE$HCE

1071 tube™, 5 me x 10 tubes= 50 me

3.2. Z tube T 25 e Proteinase K stock solution (20 mg/me)
25 p@ x 10 tubes= 250 pe

ru|o
0t0
o
n

AAtEl 21| 9| Cell Lysis Buffer@t Proteinase K& X &% &7|0 @1 =%50] master mixE

ZH|$HEE O] lysis buffer L Proteinase Ko X&Z&=+& 0.1 mg/me 7t T/H, Mo EFAU0| HItx]

A =Z(0.5 mg/me)t= CHECLCE,
o3 W27 M3l ZF 50 me tubeOf| Proteinase K/Cell Lysis BufferE 5 mg ZFotCt,
Z2 plug=2l mold ¥IE WX 222 agarose?t 2O|H Sf2 ZE=Z MRSHAH X AT

MoldE €1 6-mm wide spatulag O|&3%t Z& #F HzIt Mol ZH|E 50 me tubel| =4
AEA FUCE PlugS2 tubel| HOf| ZHX| 10 puffer £0 =43 S0{7toF BtCE O HAE
agarose, plug mold, spatula 2 LELUYEE MHSH A=X2|E oljoF SHCt

MoldM|A E|O|ZE KM AHStL spatulas, scalpeldt &7 90% ethanol, 1% Lysol/Amphyll && CtE
HEot 2=H=Z A=o0h MA FHo| 152 B A580 0] Xe|etct Y32& plug molds=
HE| AL 52 ALY Z2 90% ethanolOlA 30~60 27t HA|sH = MABHCE

Tube=2 rackO M DFSD 54~55°C TE+ZOM 1.5~2A12tSQH MA ZEIZSHH A (150~175
rom) H{LSICH =& LHO|AM B8{7I YOojLts S =X =2l= tubell lysis buffer =%/ L LCt

ZOFOF otet.

-

E & Ultrapure water (CLRW)E 54~55°CE A0 5&9| 7tEsl &=Lt Plug=2 10~15 me

2 5 H MHEE = = E2 FH|PICH200~300 me for 10 tubes).

Mz 838l = Agarose Plugse| MH
x

54~55°C Ct2o| MA ItEE AL I plug
PSR E met F0| JtAY BMXl= B2t

-

So| H28| HHBA| 2OISH0} FHCh DI} plugSOl
oLCHeH

VEsxol 2EE 50°C2 ®E 27 ok

TEZO|M tubesE THLHO| TR SH

ol
N
=2
<
wv
«n
O
C
=+
®
Il
_|
el
=
M
Ot
il
o
m
(o]*]
rot
1=
s
|0
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plugE0| & HeX|ls E27t YIEE spatula 22 =& AMESI0] plugs

= tubelfof E&OL

FO0i0F BtCh 2= MA PEOM buffertt MAEHB2 ZE5X| 2|0 screened cap= AFESHALL

S|
tubel| Y7 ZHEAIE|E =HLEA CHOf TS| HMAHst= 0| Sttt d&F=tE Plug MAE

7|€ tubed| €0l AHEE & UL

2k =
2) 10~15 me ©| 7h2% @ Ultrapure water (CLRW)S Zt tubeOf €31, 54~55°C RIS =Z0||A

3) SYSHA FoAStHM =22 T HULAEA TS| MAHSIL B0 MA uEE of B O ghEotc)

4) 3)H IHE AIESH7| Mo HFE TE Buffer (10 mM Tris: 1 mM EDTA, pH 8.0)8 54~55°C %
ZOAN 23| 7t28) ELCE 10~15 me TE Buffer2 4HMN MAHZT £ Qe 48 FH|SHCH400 ~
600 m¢ for 10 tubes).

5) 28 W21 7h2(54~55°C)El I TE Buffer 10~15 meS H7}6t0 54~55°C TIEFEZTOf| A

of MA 1p8S 3% O gt=otct

6) TE Buffer® HZ|

al
7) OFX|2h MA S HZ|D 5~10 me sterile TE bufferS 7t$iCt XMstE 4
OfLITH A8 WiZHX] HF 10| 22BICE PlugE2 =5 O A2 tubed
C. oreF Zr2 Jof Astaad MelE ASsty e 42+ opxa

¢ ChEol Metas M| Xl 1)~3)8 18S 2= £ A0l Azt

Agarose Plugs L DNAQ| Aotz A X 2|

Mzl EXE TIHSHER

-

=4 g7 22 =+

H

TE MAHTAZE TlE=

Hoz HFsio.

Plug =22 otaff &0 w2t 1% Mete2 XM2[E[00F SHCt 1 O|f= PFGEO|= rare cutting

enzymeO| Q57| MEO|0, Zutt FX| s 82, 2K 22 3% Motz
=

Melg = A7] WEO|CH £ coli B, Salmonella &

~2 H2 OE =452

o

—

|ru

X Shigella sonnei= 1Xt EAE XbalE, 24t

BAE BInlS AMESICE Shigella flexneri= 1XF EAZ A Notl W 25t EAZ XM XbalZ A|E ST}

RHELE 3%) B40| AL ) OIMO| RERLE 1% AR U2 PFGE HES 7Y T 4+ gk

JE0M FE5ICt

Organism Primary Enzyme Secondary Enzyme Tertiary Enzyme

E. coli O157 Xbal (50 U/sample) BInl/Avrll (30 U/sample) Spel (30 U/sample)
E. coli non-O157 Xbal (50 U/sample) BInl/Avrll (30 U/sample) Spel (30 U/sample)
Salmonella Xbal (50 U/sample) BInl/Avrll (30 U/sample) Spel (30 U/sample)
S. sonnei Xbal (50 U/sample) Binl/Avrll (30 U/sample) Spel (30 U/sample)
S. flexneri Notl (50 U/sample) Xbal (50 U/sample) Spel (30 U/sample)
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1)

o#F U2 FH|StD #FHSE 7|F oL Salmonella ser.
Braenderup H98121standards& EETFZ AFESIH 10-well geld= 370 well, 15-well gelQ

BRE 4719 welle AMESIER EETDFTE tubesE 370 T2 471l EH|SHO] EA[SHCL

1.5 m@ microcentrifuge tubes

=
=

=
=

2) Mgtz "8 FH|: 10X restriction bufferE sterile Ultrapure water (CLRW)EZ CHE1t 20| 1:10
3|5t 1X restriction buffers X ZPHCH,
Reagent ul/Plug Slice u2/10 Plug Slices u2/15 Plug Slices
CLRW 180 ue 1,800 pe 2,700 p@
10X Restriction Buffer 20 e 200 e 300 ue
Total Volume 200 ue 2,000 pe 3,000 e
3) #FHZ 7L M3l 1.5 me microcentrifuge tubeOfl 200 u@ M 1X restriction bufferE ®7totCt
4) MEO| Et plugE TEOIA spatulaE O|83I0 THUH O Y3[E B Petri dish 22 2 72| &t
O|E#[0| =Lt
5) ot 20t Qs HEEH(Z2 HA, B2 cover slip)2 ZF @F9| plug?t EETRZF plugE 2.0~2.5
mm SO0|2 XtECL SpatulaE 0|83t0] 3|MEl restriction buffer7k S0 U= 15 me
microcentrifuge tubel @#FHZE ZHQISIHAM ZHAFA buffer £00| H7|2E FUCHL H2
pluge CHAl 5 me TE buffer7t S0 A= tubell A 4°CO| £ 2+THC}
PulseNet2 H7|¥& ZS THE M 2 teeth (10 mm 0| teeth)S 7tZl combZ TH=Z HZESH
Ch. 3 0|8 Z gel laneE2 AFHE 4% M, &2 teeth (5.5 mm) 2Lt HEstn 24
AlZEOl Z7] MZO|Ct Plug2RE ZEE{X|s =49 = AKX Zgi 8L, plugll A1
g, d2|2 plugE FHRE XHE K|, =822 XE X0 HHUL
5.1. X2t control plug ZZES 37°C =X0] 5~102, 32 H=20| 10~15& SOHZCh
O] 82 XotzA BtS buffer?t plug &2t Lo EHAYEIE O|F7| 2[&0lLCt,
52. 1 = 200~250 we tip=2 &teh O|ZZ2 0|85t tubel| HIEOIARE Z=HAEA bufferg
SYSHH mMATCE O] MHEOIM plug &40] A7| #R22 FoIs{of it UHE plug =2t
O| pipette tip0l SUE7|= StL |SHOF otCt
6) Ct21t 20| M$tZ A master mixE M ZBHCt.
Reagent pe /Plug Slice pe /10 Plug Slices | p2 /15 Plug Slices
CLRW 173 ul 1,730 ue 2,595 e
10X Restriction Buffer 20 e 200 e 300 ue
BSA (10 mg/m@ ) 2 ue 20 ue 30 ue
Xbal (10 U/uR ) 5 50 pe 75 @
Total Volume 200 e 2,000 pe 3,000 pe
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X Motgas g 25 AU0| e MY X0 20 -20°C 2t AHE Aol Y2 £0
X E|0fOF BtCt,

X Bovine Serum Albumin (BSA) B7tE Z33| HE: RR XMt2A SZYM= master mixOf
1X BSAE F7I5t= A2 SYSA HEYSICE PulseNet Central2 22tMPH 24 Ao WS
Za3l6t7| flof ZE MotaA BRSO BSAE FHY AS ML

7) Z tubeOll 200 w@ restriction enzyme master mixE H7IotC F42 %D 202 ZHAYA
MM =t Plug 220 master mix LHO| & S0 A=A 2Qlotct #oo| 20 A2H
oF EICH

8) 37°C =X0|A 1.5~2A|2F BHSA|ZICE,

9) Tt PFGE agarose Z0f| Not=AZ2 XM2|E plug ZZES welld] €0 M7|FSS StOXt SHH,

Meotga BtES HAISHY| oF 1A|ZH o CFE0| 7|=3t= EAXH(agarose gel HM=)2| 1~4 EHA|

AT mju

2AI5H, M2 A2 M2lE plug =SS wellof 20 TS5 ™ x40 302 HOf

5| gelo| 2=% 3lOf SHLCY.

of

Agarose Gel M|z
1) =&7} 55~60°CE FH|Z|0f A=K =QISHCf
2) CF&1t 20| 0.5X Tris-Borate EDTA Buffer (TBE)E ZHELL O| buffer= M7|¥& &50[7|& st

SA|0f| agarose gelES TEE 2H0|7| = BiCt,

Reagent Volume (m@) Volume (mQ)
5X TBE Stock 200 220
CLRW 1,800 1,980
Total Volume 2,000 2,200
Reagent Volume (mg) Volume (m@)
10X TBE Stock 100 110
CLRW 1,900 2,090
Total Volume 2,000 2,200

3) Ct2at 20| 0.5X TBEO| 1% SeaKem Gold (SKG) AgaroseE PHECLL.
3.1. 500 m¢ screw-cap flaskOfl ChS1t Z0| &=H|$HC}
- 14 cm-wide gel form (10 wells)2 Zt=2{™ 100 m¢ 0.5X TBEO| 1.0 g SKG agaroseE FH|
- 21 cm-wide gel form (10 wells)2 T+=2{™ 150 m¢ 0.5X TBEO| 1.5 g SKG agaroseE FH|

3.2. 0.5X TBEE &1 agarose?t & =22tk & =50 &L




AAME ZE 22| 2|2 M 2022 et g e A8 e Arg
4) F22 =5 G0z 60 SO HAI AKX ZrHotct 2FS| =S WA 15% 7HHL =2 =y
2A 2E= AS Ht=9T
5) E2A3E 50~60°C +=Z0f @0 1522 22 ALE HIHK| +Z2E0] BHO| =58 SO0h=ECt
OHMZFOl TAfQIX|of ZtEE EEtA3 Fa Al EE T HE.
X B Xf, Agarose LFTM (Amresco, X174)2t Certified Megabase Agarose (Bio-Rad, 161-3108)Zt0|

Seakem GoldE CHAE == U= HMEZOICL AgaroseE XS] =0|= O B A7t 2E=

MEE FXQAXIS] Aty et Ct20 2t HAMEOM deXfez AYE[0fof oot

6) 1% SKG agarose &H(f 2~5 me)2 plug=S well0] 7|2 2, 8l 72 O1=E O AL (7]
2o 22 ChE 87|0] MZSH0 55~60°C &0 EEotCt ALESHA| 92 SKG agaroses
20| ESIACH7E oz ¢ =50 ALSY = UCh
X Agarose gel2 FHAE 2835 =82 XHE LA fI0M H=SHO{OF $HCE. Comb holderE

ZH3510 teethl| £0| gel platform0 F=Z 5t0{ MX[PHt,

7) 37°C =X0|M HotaA=2 XNE|E plug tubes2 HHCL Enzyme/buffer mixtureE X3St 200
pe 0.5X TBEE H7IstCt H20| 527F SO0F0 2t5W noto| WAME /L £ =5 SHCH
8) Plug =L =2 tube2ZHH JHHLCH combE A0 51

2!
ChZak 20| ==Lt

Hn

8.1. S. ser. Braenderup H9812 standards plug ZZ=2 teeth (lanes) 1, 5, 10 (10 well gel)
HIHO| =2 teeth 1, 5, 10, 15 (15 well gel)HMO| 22{=C}
8.2. H2 teethO= & plug =452 =5 71 1 AKX 2= S 7[Fttt

9) KimwipeE O[&%3}0]| teeth ?, plug FH2| £t0] bufferE ALt Plug slices?t comb teeth
oM 7| B0 OI2E=E 3~5 27t YKX|SHLL, 1% SKG agarose (55~60°C)2 plug Z=Zf0|
22 comb teethE ZM Z3ICH

10) Comb2 gel £0| H{X|StD plug Z=ZS0| comb teeth| OFfZF0| SHIZAH HEZ UEX|

FOISICE Plug ZZIE9| Ot2fE Ho| A2 M Z3HEN +=HO| =5 oiCh

11) 55~60°CE2 A9l agaroseE ZHAEA £0 210 O™ 7|ZL} HX|Z0| §I=EE FolotCh 24H
5| 22 Wm7tA| 420 sOoHECt.

12) T7|B& chamber0 H2 gel EHFS XI5t 2~22 ¢ 2] M2 Z=H|et 0.5X TBE H7IStCt
KXol FHE HECHbuffere Y2 O[O HXE AIESIFS M =% tubedf HOF A&

buffer’t A=Al 22 HAEJA=X S0 we =34 XO|7F 42 = ACH.

13) MZ 22|10 BZE 1 liter/minutel] 522 ZHEoICHsetting of about 70). d2[1 HZH &

M7 &

|F5S HABH] T X 302 S 7tSSHCt

10
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14) 30~45 & FE agaroseE =2 £ combE Z=MAEA HMABCL
15) CombZ} M7 &l well§2 55~60°CE 2% FEO| 1% SKG agaroseE O|-&3t0] X{-2LCt

KimwipeE 0|83t Gel forma SHASHY M= E2| 7tEA2|t F=HO| HXl agarose=2 M7

StC} Agarose gel2 Gel form2| HIEO| 2¢ X ZAUAEHA &7 ©I|ES chamber LHO| 2K
8 A= black gel frame AEZ22 ZTHAEA &L Chamber FE2 E=Cf

H71¥4s =

i

Escherichia coli O157:H7 and Shigella sonnei strains restricted with Xbal or Avrll (BInl):
® Select following conditions on CHEF Mapper
o Auto Algorithm
o 30 kb: low MW
0 600 kb: high MW o Select default values except where noted by pressing "enter".
o Change run time to 18-19 hours (See note below)

o (Default values: Initial switch time=2.16 s; Final switch time=54.17 s)

® Select following conditions on CHEF-DR llI
o Initial switch time: 2.2 s
o Final switch time: 54.2 s
o Voltage: 6 V
o Included Angle: 120°

o Run time: 18~19 hours (See note below)

® Select following conditions on CHEF-DR Il
o Initial A time: 2.2 s
o Final A time: 54.2 s
o Start ratio: 1.0 (if applicable)
o Voltage: 200 V

o Run time: 19~20 hours (See note below)

Salmonella strains restricted with Xbal or Avrll (BInl):
® Select following conditions on CHEF Mapper

o Auto Algorithm

1
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o 30 kb: low MW

o 700 kb: high MW

o Select default values except where noted by pressing "Enter."
o Change run time to 18~19 hours (See note below)

o (Default values: Initial switch time=2.16 s; Final switch time=63.8 s)

® Select following conditions on CHEF DR-III
o Initial switch time: 2.2 s
o Final switch time: 63.8 s
o Voltage: 6 V
o Included Angle: 120°

o Run time: 18~19 hours (See note below)

® Select following conditions on CHEF DR-II.
o Initial A time: 2.2s
o Final A time: 63.8 s
o Start Ratio: 1.0 (if applicable)
o Voltage: 200 V

o Run time: 19~20 hours (See note below)

Non-O157 Escherichia coli strains restricted with Xbal or Avrll (BInl):
® Select following conditions on CHEF Mapper
o Auto Algorithm
o 50 kb: low MW
0 400 kb: high MW
o Select default values except where noted by pressing "Enter."
o Change run time to 18~19 hours (See note below)

o (Default values: Initial switch time=6.76 s; Final switch time=35.38 s)

® Select following conditions on CHEF DR-III
o Initial switch time: 6.76 s
o Final switch time: 35.38 s
o Voltage: 6 V
o Included Angle: 120°

12
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o Run time: 18~19 hours (See note below)
® Select following conditions on CHEF DR-II
o Initial A time: 6.76 s
o Final A time: 35.38 s
o Start Ratio: 1.0 (if applicable)
o Voltage: 200 V o Run time: 19~20 hours(See note below)
Shigella flexneri strains restricted with Notl or XBAI:
® Select following conditions on CHEF Mapper
o Auto Algorithm
o 50 kb: low MW
o0 400 kb: high MW
o Select default values except where noted by pressing "Enter."
o Change the switch times to the following values:
o Initial switch time: 5 seconds o Final switch time: 35 seconds
o Change run time to 18~19 hours (See note below)
o (Default values: Initial switch time = 6.76 s: Final switch time=35.38 s)
® Select following conditions on CHEF DR-III
o Initial switch time: 5 s
o Final switch time: 35 s
o Voltage: 6 V o Included Angle: 120°
o Run time: 18~19 hours (See note below)
® Select following conditions on CHEF DR-II.
o Initial A time: 5 s
o Final A time: 35 s
o Start Ratio: 1.0 (if applicable)
o Voltage: 200 V
o Included Angle: 120°
o Run time: 19~20 hours(See note below)
oM EETH H7|ES AlZh2 CDCOAM AtESH TH A A%E 7|82z MY ULt SSAIZ2
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AMAEYEZ OE £ QASD, S. ser. Braenderup H9812standard?| 7t %2 band7l gel &9

1.0~15 cm #% WOM O|SSt=F XX =totr)

AU x7| MFEMAE 7|2stC 7] mA= 110~150 mA ARO|G§OF SIC O] =HQ| Hio| £X|&=

0.5X TBE 2SO0 FHASHH ZHIEUD ASAHS CHA| TSO0{0F SICHE AS QOjg =+ AT

A= —

Agarose Gel @Mt TH=

ctgo

1)

2) ° 500 ne ©f Al%t 53 ZRAUIA 60~90% SO W2 LAMBICL 2020t B2 DHICH
=

HM HXt= PFGE A2 GMSH7| QdH ethidium bromideE AM8dt= WS HYDiCh CHE

AH
FMBO| AEE &= ACH

M7|¥850| BLIH MH|E ZBCt GelS HLO ethidium bromideZ YAMSICH 40 pe ethidium

bromide stock solution (10 mg/f)2 Ultrapure water (CLRW) 400 m¢ 2 3|MBHCHO| &2 F 14

rlo

cm x 24 cm 379 FM 4RSI 2 87k O U FMEYS ¥S 27 4 US)
A2 g2 87|0jA 20~30 £ 59 WS Mt

Ethidium bromides S4d1t =AR0| 0|1 10 mg/me Ethidium Bromide (EtBr)2| &A= O
A2 3| AHAmresco X328, Bio-Rad, 161-0433, Sigma, E-1510)0lM 7& == QUL

M E Y2 ofFZ Fo 2 = A2 7|20 Chet ofE 7l2tel X[Eo et H7|

ME A2 4

St7] ol 6~8% MAHE & = QUCL CDCE EtBrE HiT2 Hale A2 HFSIX| Y=Ct

EtBr2 &Rt 82 FEZ Sl oJutstHLE Amresco (E732-25 Destaining Bags) & CHE

IALS EYEH EHA = "tea” bagsE AFE3IY 23 & = A0, Y S AOM EtBr2

QMO QHESHA MASCE YT EtBrO| MAEIH, M2|E +=8H2 HixT=2 HE 5 UCH
o

=
EtBrOf CH3H O =&t EO| AT S=UM E= MZYNOM HISet MSDS (Material Safety

Xl FLSHA =8 Jtstt UMY = As GMEHOZE GelRed™ (Biotium,31010), SYBR®Safe
(Invitrogen, S-33102) % SYBR®Gold (Invitrogen, S-11494)7t RJACH ZHAIMOME LANHOZ ALE
St7| ™ol Ao MEYH el XES Me Al MZ si2Es A0 Lt

=
Gel Doc 1,000, 2,000 EQ == XR &= 0|2t 553t A|AHIOA Uv O|O|X]|

Of%| &1A HEEIH FItZ 30~60w SO G SASHH AR2tEICt
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3) 2 O|OX|E *1sc & *scn A2 KMot E o|ojd FH[eE &M MSE XNHs WELL of

o US *tif OtYZ BI2H50 BioNumerics AT EQO =2 oz EMSICt A 0|0|X|=
O|0|F ZH[(AFEH) =tHO| MX| HZ XROF SHChwellO|L HE2 HiE B2Z XIEX| %Z). O
O|X|e XFO| S=X|, BHEO| Z3hICE = E)7F Ao Sl=X| =lstC)

4) M7|18 5 MHO|N buffer® HIEStD M| 7|BCH MHE 2 ¢ Ultrapure water (CLRW)E &AL}
H SO X E MBS U2 22 MY & AN 2 HIESHY| Mo HEZZE 5~108

5) H9812 BTO|A 7t R =T 2 HIEO|AM 1~1.5 cm O|LHO| O|SSHA| Lo ™ 2t HAALA Q|

27t Y= 42 O AR |olsto)
® PlugsE 71 AlZt &2t o™ #X|g 5= AUCH3~16 hours).
8o 2tFUZ MAHSH7| It TEQl MA EHA= 20t @ A[ZH30~45 &)
A

12)0 M = = 5 ACE 120 AIESHO] TEQ| plugE B SHAIZ =
C

B. Multilocus sequencing typing (MLST)

HO[HHO[AE 7|Htez UHMQl Mol R F7IMEE EMots EHF2 ot 2Lt MLST

X
2 AMOIEOE &4 #3E0 HE5St= housekeeping FTALRE 2t FHFELRIC| primerd 2| E7|M Y, O]

oA
=2 Z PCR BHE=US0| BEEE O ULt
ot @ MAXMcz LHE Zt RTXS sequence type (ST) CIOIEH|O|A2t 0|52 g2 YL

o
Ho|A7F S0 A0 FE=Z 0[8Y == ULt L O]  MOIES
AFAS0| 242 22lFS2 F7IME HolHE Yoo +HE HOHHOAZEH 2t FHXC
o
°

OEsto] A & YEE sion 22 Y RNKE N ¥

rir
o
o)
=)
QL
(@)
o)
3
T
(0]
x
D
wn
a
(8]
§
e

2 RTEXAO ST HE YHSHH O Z2[FF7t o CCofl ZEED OS2 MAXL 2 XHH
TZet ASSHH A0 Ciet AS+ JHEE MSSH|= SCh 2 XEHAM HAFYR”2 MLST NET
(http://www.mistnet) il Al X Edt= BE WS 7[E22 7|50 7|g& PCR =dut HEH 52

BacMap: http://bacmap.wishartlab.com
BIGSdb: http://pubmlst.org/software/database/bigsdb
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Centre for Genomic Epidemiology: http://www.genomicepidemiology.org
CRISPRs web server: http://crispr.i2bc.paris-saclay.fr/

ENA: http://www.ebi.ac.uk/ena

EnsemblBacteria: http://bacteria.ensembl.org/index.html

GenBank: http://www.ncbi.nlm.nih.gov/genbank

Genomes Online: http://www.genomesonline.org

GMI: http://www.globalmicrobialidentifier.org

IMG: http://img.jgi.doe.gov

Institut Pasteur MLST databases: http://www.pasteur.fr/mlst

Microbial Genome Database for Comparative Analysis: http://mbgd.genome.ad.jp
MLST homepage: http://www.MLST.net

Molecular Biology Database Collection: http://www.oxfordjournals.org/nar /database/a
MYSQL 4.1: http://www.mysgl.com

NCBI Genome: http://www.ncbi.nlm.nih.gov/genome

PATRIC: http://patricbrc.org

PHP: http://www.php.net

PubMLST: http://pubmlst.org

rMLST on PubMLST: http://pubmist.org/rmlst

SRA: http://www.ncbi.nlm.nih.gov/sra

The Microorganisms Tandem Repeats Database: http://minisatellites.u-psud.fr

Abbreviation
CRISPR, Clustered Regularly Interspaced Short Palindromic Repeat; TREP, Tandem REPeat; SRSR,
short regularly spaced repeats; DVRs, direct variant repeats); LCTR, long clusters of tandem repeats;

SPIDR, spacers interspersed direct repeats.
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C. Enterococcus faecalis MLST scheme

M2 CHE A Zte] 23=et Z1tS0[ M2 Hlukls €8 2017 floto] 2= ES A

Okl

Stk

O] MLST scheme® UY|'2ZH=2| University Medical Center Utrecht2| Patricia Ruiz Garbajosa2} Rob
WillemsOfl 2|3 =g &| ALt

2. 80 Zo
+ sequence type (ST): Zf

o
°
 clonal complexes (CC): &M 2t FTXte| CHE

2
Ral
rE
for
jn
10
I
mo

sA 22
BAPOIIA otF 2 HiZE Eh= T2 SILEE FSH 1.5 me microcentrifuge tube® =2 TE
buffer 1 me Of ZECf.

7HEA vortexdtd spin 5ZEAIZl 2, 72 VAT D 4EAUES KAt

N
o

3) 200 po TE buffer2 EXE F2 2QA

4) AR AFESH= X ESH bacterial DNA isolation kitS AFE5H0 HAS F=, X BT}

4. Primer =H|
MLSTOIAM AME&|= primers&2 HiH#=E house-keeping AL YEES
EEN #F W o329 HO[7} 2 HIE ZYoliCt 0|F HO|E2 Mzol MEo X|&o| gl

o
1 REA 4d=02 HHESS 7S XFE FA Eop EeIRtel ez ZAECh Mt

[ | o
off #Z0AM= 0l REH Ctdd(genetic polymorphism)0| 72| Aoty Y Tt
TS EXSCE

MLSTS| primer&2 PCRE SEE =22 o2z HIMYE 248 HAZ HE primer2 ALEE
Ct. PCR-sequencing®| A9 THE2 primer 22X 2| ~20 nucleotidesES EE3}7| OfECH= ZO0|H,
Of 20| F7IME BM2 AZ Ars BFE HASIY MZEO| A/t dEXCZ ME LX|SH=X|
HEEA| ZolshoF oot F7IME 2M0M Folg E2 = 2F, B2 £7|2 g7 =ME Y=t
2HEH Sequence type (ST)O| HHYZLL MZ2 Otd2=

S t
QIAE| #F ZH AT QA =2 AL H clonal complexes (COZ 2&FE £+ A7 2o F9
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Enterococcus faecalis®| 77l house-keeping FTXIC| L&

(-12 forward primer, -2 reverse primer)

=240 f

"
s

primers& Of2fe} ZLCt.

| Xt/primer

H7IME(5'->3)

A7|(bp)

glucose-6-phosphate dehydrogenase (G6PD)

gadh-1
gdh-2

GGCGCACTAAAAGATATGGT
CCAAGATTGGGCAACTTCGTCCCA

530

glyceraldehydes-3-phosphate dehydrogenase

gya-1
gyd-2

CAAACTGCTTAGCTCCAATGGC
CATTTCGTTGTCATACCAAGC

395

phosphate ATP binding cassette transporter

pstS-1
pstS-2

CGGAACAGGACTTTCGC
ATTTACATCACGTTCTACTTGC

583

glucokinase

gki-71
gki-2

GATTTTGTGGGAATTGGTATGG
ACCATTAAAGCAAAATGATCGC

438

shikimate-5-dehydrogenase

arokE-171
arok-2

TGGAAAACTTTACGGAGACAGC
GTCCTGTCCATTGTTCAAAAGC

459

xanthine phosphoribosyltransferase

xpt-1
xpt-2

AAAATGATGGCCGTGTATTAGG
AACGTCACCGTTCCTTCACTTA

456

acetyl-CoA acetyltransferase

yigl-1
yigl-2

CAGCTTAAGTCAAGTAAGTGCCG
GAATATCCCTTCTGCTTGTGCT

436

18




PCR =1

Enzyme: Tag polymerase Sphaero Q (Leiden, The Netherlands)
e Reaction volume: 25 @

e PCR cycle:
- initial denaturation: 94°C for 5 min

- 30 cycles (94°C for 30 s, 52°C for 30 s and 72°C for 1 min)

- final extension: 72°C for 7 min

Sequencing

* PCR purification kit: Qiagen Inc. (Hilden, Germany)

Sequencing rection: ABI PRISM Big Dye Cycle Sequencing Ready Reaction kit
(Perkin-Elmer, Applied Biosystems, Foster City, Calif.)
e Sequencer: ABI 3700 DNA sequencer (Perkin-Elmer)

Sequence type T5}7

o 2 @4 housekeeping genel| sequence==2 Of2l AO|EO|A YHSIL allelic numbers
g 5ottt

J| 2 https/pubmilst org/bigsdbrdb=pubmist sisecium seqdetipag

uERceCuery

£ = @ Quovadis Root CA 2(2)= 428 © X || & sequence query - Enteroc

PUBMLST  Dalabase home Conienis

Log in = — —_ - ~ ———r
Séquence query - Enterococcus faecium locus/sequence definitions

Please paste in your sequence to query against the database. Query sequences will be checked first for an exact match against the chosen (or all) loci - they do not need to be timmed. The nearest partial matches wi
Please select locusischeme Order results by
adk hd bestmatch -

Enter query sequence (slr_]gle or mump_le conhg.'_s up to whole genome in size) Alternatively upload FASTA file or enter Genbank accession

Action
» Select FASTAfile

[ Reset -Submn

Transiate query

Closest match: adk: 1

An alignment between your query and the returned reference sequence is shown rather than a simple list of differences because there are gaps in the alignment

10 20 30 40 50 60 70

80 =1} 100
Query CRARGGCAGIAGACCAGCTGARATCAT TGATGC I TATGETATTCCCECACATCCTCARCRACGAGATATCTTCCGCECAGCEATGCARARCCGARACRGCTCT
Bebi e D P -, e e e e e e e e e e e e e e e e
110 120 130 140 150 160 170 180 180 200
Query TGGCCTGEAAGCARAGTCTTATATGEATAAAGETGCATTAGT TCCTGATGAAGTARCARAATGGAATCETCGAAAGAGCGACTAGCTGAACCAGATACAGAG
L o e e e oo
220 230 240 250 280 270 280 290 300
Query ARAGGCTTCTTATTAGATGGCTTTCCACGTACGCTAGATCARGCAARAGCTCTGEACGCAATGCTARARGATTTGARTARARARATTGATGCTGTCATCS
L o e T e
310 320 330 340 350 3860 370 380 380 400
Query ATATCCATGTTGGTGAAG T TG TC G AC G T CTAGCCGEC AT TTATCTECAGCAA T TCTCEAGCARCTTACCATARAATTTTCARCCCTACARA
L T e e oo T
410 429 430 4490 450 4560 470 480 489 500
Ruery AGTTGARGACACATGTGATCGI TGCGETGEECATGAAT TCTATCARAGAGAAGATGATARACCTGAGACGETTARARATCGTCGETTTARARACCARTT,
Sy -
510 520
Query RARART. G TAAT
Ref
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. BE YKWA WSI YRR ARWA ZFOR ST ZHELL

[ Search database by con x b

<« C | & University of Oxford [GB] | https://pubmist.org/bigsd

* Login

Search Enterococcus faecium locus/sequence definitions database by combinations of loci

- Please enter your allefic profile below. Blank loci will be ignored. Autofill profile
| _atpA | ddl | gdh | puK | ogyd | pstS | adk | ST | [Autofill]
15 | 1 1 il 1 1 | 1 1
Options Display/sort options Action
Search: | Exact or nearest match v | __Orderby: N Reset Submit
ST ¥ || ascending ¥

Display: | 25 v | records per page @

Exact matches found (7 loci).

4 record returned. Click the hyperiink for detailed information
|atpA | ddl| gdh | purk| gyd| pstS| adk| clonal complex
78045 [ 1 1 1 1 1 1

Analysis tools:
) Export: Sequences

o LIX} SHE sequence typell allele profilesOf CHet HEZ XIS 5= ULt

[ hitps/pubmistorg/bic. = :

“— ' | & University of Ouxdord [GB] | httpsy//pubmist.org/bigsdb?db=pubmilst_abauru
ST glth gyrB gdhB rech cpnBl gpi rpal clonal_complex species
1 1 1 1 1 1 1 E
b 2 b 2 1 1 2 i
3 1 1 1 1 z2 1 4
4 1 12 3 2 2 7 3
5 1 a3 a3 b 2 a3 1
B 1 4 3 z 2 3 3
7 a3 a3 a3 bs a3 a a
o 4 4 4 4 4 5 =]
=] 1 3 3 2 2 G a8
10 1 4 3 2 2 i 3
11 4 11 B 1 7 a B
12 a 4 4 4 4 5 5
13 1 7 ] =] 1 4 14
14 1 10 a8 =] 1 4 14
15 1 12 11 10 1 9 4
16 1a 12 4 11 11 9 5
17 1 12 12 11 4 10 3
18 o 13 4 11 12 11 5
19 1 14 a3 2 2 9 a3
20 1 15 13 12 4 12 z2
21 1 12 3 2 2 =] 3
L Lo } 1 1= 1 12 A b ] o
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o Z129| allelic number2| sequenceli| thet YEE HI 2S5 AL

/ [ Dowrload aliele sequer X '\
/ \

€& > C | & University of Oxford [GB] | https://pubmist.org/b

igsdb?db=pubmlst_abaumannii_oxiord_segdeffpage=downloadalleles
PubMLST Daiabase home Contenis

+iLogin

Download allele sequences

Select foci by scheme | Alphabetical list | All loci by scheme

MLST (Oxford)

[Locus | Downioad| Type| Alleles| Length (seiting) Min length Max length | Full name/product| _Curator(s) | Last updated|
gitA 3 DNA - 114 Fixed: 424 hp 424 424 H. Wisplinghofi 2017-08-28
qyre i DNA 184 Fixed: 457 bp 457 457 H. Wisplinghoff 2017-12-08
gdnB & DNA 189 Fixed: 344 bp 344 344 H. Wisplinghof 2017-12-08
rech X DNA - 123 Fixed: 371 bp gl 371 H. Wisplinghoff 2017-12-08

cpnB0 & DNA 118 Fixed: 421 bp 421 421 H. Wisplinghof 2017-12-08
api X DNA 317 Fixed: 305 bp 305 305 H. Wisplinghoff 2017-12-08
rpoD & DNA. 138 Fixed: 513 bp 510 519 H. Wisplinghoff 2017-11-02

Download table: tab-delimited text | Excel format

A =g - IES o] © in| = o|s H S XIAM S A
o AFCHY ZFEEE 53 sequence type?tl| FUBAE 27| 2I510] diagram=2 &4 & £
(o]
& QUL
- -
Search or browse profiles - Enterococcus faecium locus/sequence delinitions BURST analysis
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et S = o 44 » | nsamamy o g e e i WY o ey 58 4 ——
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" - - ' - . 2
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H % e H . r H
at = ata " o 1 »
' = el - " e 3 H
w *
T et (RS P e e el S
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1. Park, Chang-Eun et al. Study on the Standardization of a Surveillance Culture Laboratory
Infection Control Fields. CH$HR & A AFDLSES|X|, 2018;50:359-3609.

2. (M) HitdEelMel B2l FAHEFAL BESYY XIFHM. 12{2lst, 2017.
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