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[Abstract] Objective To type Kiebsiella pneumonia through methods including pulse-field
gel electrophoresis (PFGE) in combination with multilocus sequence typing. Methods Four selected
different EPs, referring to the Standard Operating Procedure of PulseNet China, were used. The
single colony of Klebsiella pneumonia was quantified after enriched culture. Embedding organisms in
agarose and genome DNA were lysed with Proteinase K and then digested by restriction endonuclease
Xba I , to produce agarose gel. Fingerprint was obtained through PFGE and bands were marked with
their molecular weights and then analyzed by BioNumerics software. Using MLST to analyze the
strains that were highly similar, by PFGE typing Results By comparing the four results from each
EPs, fk3 (switch time from 6s to 36s, total run time is 18.5 hours) seemed to be better than the others.
59 strains of Klebsiella pneumonia were divided into 47 PFGE types and 19 PFGE clusters. The highly
similar strains could be typed into ST-340. ST-342, ST-343. ST-344, ST-345 by MLST. Among
them, ST-342,ST-343,ST-344,ST-345 types were all new MLST types that were reported in China.
Conclusion Highly similar Klebsiella pneumonias typed by PFGE could also be typed by MLST.
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59 PR IR F Bk O 3 JL B Bt 2005 — 2006 £E il
KABEEKR(ERLD, IEEKRYSIEEEYHE
KRAFIWAPIHE L ERA L E HERS AR
FetE SR TR A ERESRS

2. FERN BANGR & BREIERTIBEXba 1 |
Taq % .NTP (KEEHEYWAF), Seakem Gold {E#%
A B ¥ (3 B Cambraex Bio Science Rockland 2
71), A4 (8 YiTO Bio-instrument A ®] ), HHA
B8 K (78 E Merck 2] ) , Bk v 3% 5 ¢ 3 ¥k {X CHEF
MAPPER System (% [ Bio-Rad A 5 ) , B R &
4 Gel Doc XR(FEE Bio-Rad 28] ) , HE X HNA
DNA #£BUR 77| & (#E Qiagen 24 8] )PCR HEH I 1
¥ ( 3% @ Stratagene 2 @ Robocycler® Gradient 40
%4),100 bp DNA Ladder Marker # Goldview £/t §¢
B R EEEY TRAR, 5 Whit R ek
w4 1L, PCR =Y P B R A SR R A
ety BRA B 5E M.

3. PFGE 350 - R 4% B 1038 Jr il it =Y,

(DR & FBERIEFRIROME, AL
o E R 5.0, BL400 pl FAHEBMB TFHEEBEEX
B /4 1.5 ml eppendorf B 7,37 CHEF 5 min JTMA
20 wl EH MK (20 mg/ml) , 5 400 pl B M T2 HF G
B 56 T/K# 30 min L _E & 1% Seakem Gold B2 (4
%1% SDS)RA G , HBEABRMAER, SR THE
15 minJ& , FlRBIHR . HHBERBA S ml 1M K
Hr, 54 KB (130 /min) B E 2~4 h,50 CTK
K R 4 A [ R B 4K 5 6 2 3K, 1K 10 min, [F]
{8 TE buffer ¥k 4K, HK 15 min, FUEE KRE
FTEF&EH.

(2) Y] K wl e - ¥ V1N 2 mm AR E F
200 pl Xba | BEYIZE R AT MR P AN IS ,
37 C& 15 min, MNOWBBENWRE , EFMARE
BR 1 #: P9 1 B Xba 1 (60 U) B985 412 il 200 ul,
37 CEEYI 4 h, W B YT v, B A 200 pl 0.5 X
TBE, ¥ B R INAE BB RO HE Tt b, BRFR R WK
S5 T3 min, R FE THBEERESMNES,
WY SE R IR, 7 2 K E A
B 181 A 1% Seakem Gold, Z R % 30 min,

(3) E Bk - 75 ok i d7 5 e e UK /XA 0.5 X TBE
W, 14 °C,6 Viem, 120°, & YSH T #TH K, 2
FEIREY AR HI812,

1 2005—20064FH JLEEBR KB K

FLYE R K& PFGE R/ B4 R
43 B[]
HARS ey RFEMEX PFGE 4}
51638 2005-09-26 ¥ LK 1
60327 2006-02-23 AIHX 1
60546 2006-03-27 PR % X 1
61130 2006-06-15 g IRK 1
50139* 2005-01-27 i JLmE 2
50722 2005-05-01 A JLRIX 2
50751 2005-05-06 ICURKX 2
51074 2005-06-24 AKX 2
51103 2005-06-28 ICU#KIX 2
60013 2006-01-03 AR 2
60267 2006-02-13 ICURIX 2
60365 2006-02-28 ICUKIX 2
50152 2005-01-29 ICURK 3
62513 2006-11-22 PR X 3
60386 2006-03-03 A IEK 4
60615 2006-04-05 ICURRK 4
60620 2006-04-06 LR 4
60728 2006-04-14 AR 5
51090 2005-06-27 FaLRK 6
60110° 2006-01-19 LRI 6
61716 2006-08-17 FEIRK 6
61957 2006-09-06 WIHER - 6
51665 2005-10-04 FaLmRE 7
60309 2006-02-20 ICURKK 7
60388 2006-03-03 ALK 7
60390 2006-03-04 FEIRK 7
60516 2006-03-22 FEILmK 7
60573 2006-03-29 FHEIIKX 7
51039 2005-06-18 HARAEKX 8
51465 2005-08-22 H=HER 8
51601 2005-09-19 FEILRK 8
60056 2006-01-13 FadJURK 8
60744 2006-04-25 ]utl =154 8
51151 2005-07-06 FiE LR 9
60014 2006-01-03 IR 9
60345 2006-02-25 ICUSRIX 9
61183¢ 2006-06-22 ICUSKIX 9
61233° 2006~06-27 ICURKIX 9
52033 2005-12-11 FEILRKX 10
60188 2006-02-01 LK 11
60222 2006-02-06 FEIRK 11
60329 2006-02-23 AIRE 12
50795 2005-05-13 g LRI 13
50940 2005-06-02 FaEImR 13
51061 2005-06-21 FEILRmIX 13
51163 2005-07-07 FHEIBEK 13
60249 2006-02-10 FiEIRE 13
62692 2006-12-10 AU X 13
60551 2006-03-27 PR 14
60946 2006-05-24 REFRKX 14
62919 2006-12-31 ICURKIX 14
60833 2006-05-10 FEIRE 15
60957¢ 2006-05-24 SEHRER 15
50401 2005-03-16 ICURK 16
51040 2005-06-19 IR 17
50748 2005-05-06 ICURK 18
50759 2005-05-06 =K 18
50774 2005-05-09 ICURKX 18
51908 2005-11-18 AKX 19
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(A EBT BIKEHRE B BRA 1 pg/ml
f4 EB ¥ 445,30 min, /KB G 1 h S B AR R
4t Gel Doc XR T M E 4 R, PFGE B & M B
BioNumerics (Versiond.0) ¥ # FE %X {4 (Appplied
Maths BVBA, Belium)4b 38 , LB B 5 & H . R2%HE
2 & & % UPGMA (unweighted pair group method
with averages) 77 ik, R B E FAFE 1.0%.

4. MLSTZ:% : B4 DNA BRI 7 MER
FHEN B R BEPCRY M . R FI78 E QIAGEN 415
F A DNA #£ B0 & , & B0 & 1A 57 4% 4
e, R EFE 4 DNA F20 CIREFER. 1108
FKEIH 55K : rpoB. gapA . mdh. pgi~ phoE . infB &
tonB, Z B http://www.pasteur.fr/recherche/genopole/
PF8/mlst/Kpneumoniae.html /A 7 B AR R ¥ T,
FIYRBKIBERT2. BEREFEN K FHL
Xt RAY 5 RS |, X = 2 il
J& FHEAT XU B R 3 B 3% , W P 45 SR8 5 Internet 2
ZZ Z http://www.pasteur.fr/recherche/genopole/PF8/
mist/primers_Kpneumoniae.htm! i#f 47 H. X , 18 B AH L
EHSR,

#2 MLSTY H5I Y KRB XBE

5% BAREC) BIYFFI(S" ~3")
rpoB£ 50 GGCGAAATGGCWGAGAACCA
1poB-r 50 GAGTCTTCGAAGTTGTAACC
gapA-f 60 TGAAATATGACTCCACTCACGG
gapA-r 60 CTTCAGAAGCGGCTTTGATGGCTT
mdh-f 50 CCCAACTCGCTTCAGGTTCAG
mdh-r 50 CCGTTTTTCCCCAGCAGCAG
pgi-f 50 GAGAAAAACCTGCCTGTACTGCTGGC
pgi-t 50 CGCGCCACGCTTTATAGCGGTTAAT
phoE-f 50 ACCTACCGCAACACCGACTTCTTCGG
phoE-1 50 TGATCAGAACTGGTAGGTGAT
infB-1f 50 CTCGCTGCTGGACTATATTCG
infB-1r 50 CGCTTTCAGCTCAAGAACTTC
tonB-1f 45 CTTTATACCTCGGTACATCAGGTT
tonB-1r 45 ATTCGCCGGCTGRGCRGAGAG
infB-2f 50 ACTAAGGTTGCCTCCGGCGAAGC
pgi-2f 65 CTGCTGGCGCTGATCGGCAT
pgi-2r 65 TTATAGCGGTTAATCAGGCCGT

s 2B

1.PFGEBR K S ¥R . B IKIEK R H 1%
SeaKem Gold agarose; Xba 1 BR il 14 P 171 8§ ; 0.5 X
TBE; #, FE 6.0 V/em, fik i 32 £ 120° B AR #E T 5 5
PFGE Bk B H#ATRAL L&, AR Bk vhBt 1] 1~ 6
s, 4 1k Bk whEt ] 20 ~ 40 s, B 3K B (8] 16 ~ 19 h, E#
T k1R Bk pE (8] 1 s, % 1E Bk e iE] 30 s, B Ik A

&) 16 h; k2 AL 4A Bk wA 8] 6 s, 28 1 Bk it (1 20 s, B
Tk Bt 8] 18 h; k3 & 1R Bk v 1] 6 s, 4% 1k Bk pP et 1]
36 s, ELUKT(E] 18.5 h; fkd : 4G Bk bt E] 4 s, 48 11 Bk
whE (] 40 s, B 3K AFIE] 19 h PUAS R HEAT LA, HE3R
FER, UNRET R EZET/MFEHFBER
WABEERMH, KA FRNABEFHEES
BEP, HLTE/N > F B RH 2B AR mR R
BT, k4 XG0T KO FROFBEZHHBEZERS
BV FRM A BRFEEEERES, AAEKX
S FREHESBMAFIFERERG, MGk
AR RERE A3 BT REBINEANFBEH
SEERERYS, B TEHRK FEAFBEAWES
BIE /N T B R B AR R B B X BRI M
T4 T 2% B BRI R BORAR , H A B 5,
B &R At % 52 1A B8 ¥k PFGE 4> B AR 1k 4
4 : 1% SeaKem Gold agarose; Xba 1 FR il ¥4 Py 1) B i
$7;0.5X TBE; H1.JE 6.0 V/em, Bk #p3e £ 120°; 14 Bk
WRETIE] 6 5, 2% 1k Bk wb i 8] 36 s, HL YK /] 18.5 h, iR
BE14C(H1),

A 2 £ 41 5 4 Marker H9812 A [il— bk B4 fe A~ ] k2  1k4
B k3 R T HIKEEF
1 BRI EAERRI RIS PFGE ik H

2. iR B AE Bk PFGE 45 R . T2 API A
A5 R A I R 58 B {0 B AR AR AL BFAE A9 59 BRIl PR
Sy BBl 4 T B A B Bk B9 PFGE 22 B B 7% , 59 Bk it 48
REAELD K 474 RFIH PFGE# &Y, LA 70%+H
I iR, AT AN 9N ARIKBE(ELD, K
PFGE-2.PFGE-7,PFGE-9. PFGE-13, PFGE-18 &
PR ERAARE -BME(E2),

3. # Bl PFGE-2. PFGE-7. PFGE-9, PFGE-13.
PFGE-18 B+ BLA B — B EMR T MLST 41845
BT, FEMLST 43RS R BEARSTR R W3R 3 Fik 40
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PFGE 4 #7 77 ¥ i 13 £ 1k PFGE . 3k 2
W88 TEFHBEIKGE R, EF PFGE
T R ti.

MLST i& i %f 5 #k DNA & 7
EREENBFFINHT, 8RR
ERM, XA T ENRBET KR
H B DNA FEEEFRTH, Hit
WA Ll AN E FARLRE
Z R AR, R, 33X 2 P 51 2L i
eSS TROERE, KRS
FHEYEMRITRERTOBFEAR
F.

A B 5 H B B % £ 4 PFGE
B , H & PFGE-2. PFGE-7, PFGE-8,
PFGE-9.PFGE-13 iX 51~ PFGE B fT
R EBRE L S 50.8%(30/59) , AT
BEANZILERRMR B AR FER
(& ; H & PFGE-2., PFGE-7. PFGE-9,
PFGE-13 .PFGE-18 B¥H Atk A A
B AR U , T — 25 X X S B R AT
MLST BB B TR —BMEER K
H PF18 BE M F #RE i MLST R 5 K
fib 55 BE AR A B R AR B — P I X 23 (R
4), BILET W, PFGE H BRI I — BB
BT @i MLST #1714}

AR EEAREKETH
PFGE X MLST # BABF 5, RBL P E T

F4 FILEERKGEIEHRMLST 5 PFGE MBI R HE

WS gapA infB mdh pgi phoE rpoB tonB ST
50940 2 1 5 2 4 4 12 345
51061 2 1 5 2 4 4 12 345
51163 2 1 5 2 4 4 12 345
50774 2 6 2 1 9 27 102 343
50759 2 6 2 1 9 27 102 343
50748 16 A 21 27 47 22 103 34
60365 3 3 1 1 1 1 18 340
50139 3 3 1 1 1 1 18 340
50722 3 3 1 1 1 1 18 340
60013 3 3 1 1 1 1 18 340
60309 2 1 1 1 1 1 100 342
60390 2 1 1 1 1 1 100 342
60516 2 1 1 1 1 1 100 342
60573 2 1 1 1 1 1 100 342
it

it 4% 5 B8 111 B8 7E 3 22 B 0 B i PR 1 e PR JRR B
h—H S EERRERRMA, AFRE A

Hitk

B H
WRSH  ARARE A
((-H-H)

PFGE MLST
58 AR

50139 FEJLRK ik
50722 FEJURK Fra LR &
50748 ICUIX HIE
50759 W= SRS ER &
50774 ICURRKX B
50940 F4 )UK -
51061 4 JUmR #E
51163 F4JLARE CMV B
60013 FEJUARE bR
60309 ICURIX ik
60365 ICUSIX Wik
60388 HrE LR iR
60390 FrE AKX MR
60516 FEJLFER MR
60573 B JLHX fisR

R 2005-01-27 2 340
2005-05-01 2 340
BRI 2005-05-06 18 344
2005-05-06 18 343
2005-05-09 18 343
2005-06-02 13 345
2005-06-21 13 345
2005-07-07 13 345
2006-01-03 340
2006-02-20 342
2006-02-28 340
2006-03-04 342
2006-03-04 342
2006-03-22 342
2006-03-29 342
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20054E 5—7 AR R EAEKAARE N RENE,
A BEFF7E PFGE-13 ¥ (ST-345 B ) i BRTEBE ¥ 8
1545 ; [FIHE, 2006 £ 2 —3 A A BSR4 e B 1A
B ok B A MR B B AR 1E , 7] fEFF 4 & PFGE-7 &
(ST-342 &) ) B Bk i 15 #& ; 53 5F PFGE-2 B (ST-340
B ) B BRTE 2005 —2006 FE R H , BRI BE X
BB EERRATEREER

PFGE-18 #f %R/ B k4 MLST 2+ Bl /5 , 45
W 5E b ST-343 &I F1 ST-344 # , H M ST-343 A1
ST-344 B TAPL R LB F , BAHR T W E
R SERE R AT BB

23 MLST 73 # 43 #7 , £ B ST-342,ST-343,
ST-344 ,ST-345 ¥ E MLST BB FEH i R B &
HA,

g LR , 76 Rl — X I8 7] i (6] 7] BE A7 7R 4H ]
EEBR RPN AT EAEKROTRT, EH
8 —PFGE H X REWHRAS B E K ITHR
3 AT BEFFFE IR A, 458 MLST J7 #: Xf PFGE 43 &
FERVE B A B AR AT 0 A A B A B B
AfE.
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