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Application of MALDI - TOF MS in epidemiological analysis of carbapenem - resistant
Klebsiella pneumoniae

Cheng Guoping”, Jian Xuefeng, Xu Deying, Guo Haijun
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Luoyang 471003, China

[Abstract] Objective: Matrix-assisted laser desorption/ionization-time of flight mass spectrometry (MALDI-TOF MS)was performed
to detect the homology of carbapenem-resistant Klebsiella pneumoniae(CRKp). Compared with pulsed field gel electrophoresis (PFGE)
and multilocus sequence typing(MLST) , the application value of mass spectrometry in daily work was discussed. Methods : Ten strains
of Klebsiella pneumoniae isolated from patients in our hospital from October 2017 to December 2017 and collected from ICU
environment were collected. Eight resistant genes (blaysy, blasiy, blacs -w, blakec, blame, blaxow, blavi, and blaox, ) were detected. The
homology of these strains was analyzed by PFGE, MLST and mass spectrometry (MALDI-TOF MS) , and the results were compared.
Results: It was confirmed that 10 strains of CRKp were all of the same cloned strains by PFGE , the ST-type of ST11. MALDI-TOF MS
could be distinguished from different strains of Klebsiella pneumoniae by cluster analysis and principal component analysis. The
homology of the same type of Klebsiella pneumoniae was about 80%. Conclusion: MALDI-TOF MS can be used in the detection of the
homology of Klebsiella pneumoniae in nosocomial local infection, which is consistent with the results of PFGE and MLST. But it is
necessary to establish the standard judgment standard as soon as possible.
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AT BEAR R T e M T 24 4 il R 5w 7R H 7R (car-
bapenem-resistant Klebsiella pneumoniae , CRKp) 5 &
A TR 2 Y ) CHINET SE i 0 3%
B [ CRKp B BR 8973 B A 26 TAR G K T 14
5o FEBURT BEOL AR AR B AT A] BT {X (ma-
trix - assisted laser desorption/ionization - time of flight
mass spectrometry , MALDI-TOF MS ) 7E35 JFU# A= 9 %
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DA% 240 R4 TS 245 A6 00 RS 245 ML A 0F 5 45 D T 2 A AR
22 PR LT, o B T R B 0 13047 0 2 T 9T 30 4K
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VK (pulsed-field gel electrophoresis , PFGE ) F1 2 {3/ 5,
¥ 41 43 A (multilocus sequence typing, MLST) P
A6 I 7 A A TR AT 5 O TR 3 AT RE ), PR
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KPN7 .KPN8 . KPN10 . KPN11 £ [7i] B} #77 blagec . bla-
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Table 1 Clinical data and strain characteristic of 11 strains of Klebsiella pneumoniae
R B IR MIC(pg/mlL) PFGE ST

Wtk A 2 IMP MEM P 24 35 PR 78 531) o
KPN1 bR / >32 >32 blakec blasiy <blamy Al 11
KPN2 ZRE! / >32 >32 blaxre \blasiy <blarey Al 11
KPN3 Wy / >32 >32 blakec \blasuy \blarey Al 11
KPN4 3 MR L >32 >32 blagec «blasiy blary Al 11
KPN5 073 AT 4 >32 >32 blaxec «blasiy blay A2 11
KPN6 Mg FERETI AL AR >32 >32 blaxec \blasuy blary Al 11
KPN7 R P B S P il 2 M N >32 >32 blaxec «blasuy blary A2 11
KPN8 % YR 4 >32 >32 blagre blagiy \blare Al 11
KPN9 073 P A, Bk 0.4 0.4 blagiy B 23
KPN10 % ZPERG T gE >32 >32 blaxec «blasiy blay A2 11
KPN11 % TR 4 >32 >32 blaxec «blasiy blay A2 11

bp M1 2 3 456 7 8 91011
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M:DNA marker; I~11: fFl & #k KPN1~KPN11,
1 114X EIAE blawcEE PCR E
Figure 1 PCR diagram of blaKPC gene in 11 strains of

Klebsiella pneumoniae
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Figure 2 PFGE of 11 strains of Klebsiella pneumoniae
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T2 W 22 5, 3 A S T) 2850 il 4 52 T 1P B (10 B
ST AL 11 A9 e FR AR T 55 14K ST HUSH 23 (/% I
PR ) R IR AN 50% £ 47 (1 4) o 10 BR AR A A
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cus aureus, MRSA) i 85 H ik 417 T R 0#7,
Hy RIZE 5 4 8 (AR A BR A A 2 11 (staphylococ-
cal protein A, SPA) 7 BIZEREAR —H, 778 RH]
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Figure 3 Protein spectra of 11 strains of Klebsiella pneumoniae
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Figure 4 Mass spectrometry analysis of homology of 11 strains of Klebsiella pneumoniae



539 &5 1

66 - Mow E R ORI 20194F 1]
HI BRI 24 hRE S FEAT I AR 00T  KPC [7] 25444, MALDI-TOF MS 7£ B¢ PR S 55 J5 B 9701 790527

BHPERY ST 258 73 B W)l 23 s i3 &2 i T
MALDI-TOF MS 7EREA KL B 5 3 , Q24 o 45 7 2 A
R[] 2 S B VA0 BR DL K e 7 1 5 5 T )
3T AT P v e RS RN B (F I L AE S 2
St AR — 2D b EA T I AT SRAS B 411
45

MALDI-TOF MS [ ]l PR B A s 46 45t

BRE 2 AR R K R, B A M A i R R

BT EL R A2 M e REIRC S A R R

S5 AR, IR0 AR B R R B AR R A [R5

PEHIWTBRAE , 02T LA T % 40T 0 TRl 5 , I8 e

1Lkt BTNV IR 1 2 A AT

(&% k]

(1] WARFAL RAELR V&5 2013 4 [ CHINET 4114
i 25 PRI [T . b R G 5 )7 243, 2014, 14(5)
365-374

[2] Clinical and Laboratory Standards Institute. M100S. Per-
formance standards for antimicrobial susceptibility test-
ing: twenty-seventh edition[ S]. Wayne, Pa: CLSI, 2017

(3] Br&z, i 8.8 3,5 KPC-2 K IMP-4 /5
FFAFHR AR B0 S 25005 () . AR 2
etk 2015,35(6) :419-426

[4] Piekarska K, Zacharczuk K, Szych ], et al. Dissemination
of the KPC carbapenemase producing Klebsiella pneu-
moniae in a hospital in Warsaw, Poland [JT]. Med Dosw
Mikrobiol ,2010,62(1) :9-20

(5] JRfilBe,#  BR, K, 55 Foki- 7 1) 1% B- I
JYL A % 9 B A1 B X Tl 7 2R TS 2417 0 S HEAIL i [T .
ALYk, 2016,34(5) :288-291

[6] Tenover FC, Arbeit RD, Goering RV, et al. Interpreting
chromosomal DNA restriction patterns produced by pulsed
-field gel electrophoresis: criteria for bacterial strain typ-

ing[J]. J Clin Microbiol , 1995,33(9) :2233-2239

(8]

(9]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

SrATH S FE (D ] 7 8« 7 B R, 2016:5-8
Lee JH, Bae IK, Lee SH. New defirfitions of extended -
specmirn 3-lactamase conferring worldwide emerging an-
tibiotic resistance [J]. Med Res Rev,2012,32(1) :216—
232
Olive DM, Bean P. Principles and application of methods
for DNA -based typing of microbial [J1. J Clin Microbiol,
1999,37(6) : 1661-1669
/NG, RS, BT R , 5. MLST A3 690 S5 i A= )
BEDR 3 B I P AR o () . PR AG e B 2 s
2011,32(2):246-249
Bernaschi P, Del Chierico F, Petrucca A, et al. Microbial
tracking of multidrug-resistant Klebsiella pneumoniae iso-
lates in a pediatric hospital setting [J]. Int J Immuno-
pathol Pharmacol ,2013,26(2) : 463-472
Bader O. MALDI-TOF - MS-based species identification
and typing approaches in medical mycology [J]. Pro-
teomics,2013,13(5) : 788-799
Jadhav S, Bhave M, Palombo EA. Methods used for the de-
tection and subtyping of Listeria monocytogenes [ J]. J Mi-
crobiol Methods,2012,88(3):327-341
Woltes M, Rohde H, Maier T, et al. MALDI-TOF MS fin-
gerprinting allows for discrimination of major methicillin-
resistant Staphylococcus aureus lineages[J]. Int ] Med Mi-
crobiol ,2011,301(1) :64-68
Sachse S, Bresan S, Erhard M, et al. Comparison of mul-
tilocus sequence typing, RAPD, and MALDI-TOF mass
spectrometry for typing of (3 -lactam - resistant Klebsiella
pneumoniae strains[ J |. Diagn Microbiol Infect Dis,2014,
80(4):267-271
Mencacci A, Monari C, Leli C, et al. Typing of nosocomial
outbreaks of Acinetobacter baumannii by use of matrix-as-
sisted laser desorption ionization-time of flight mass spec-
trometry[]]. J Clin Microbiol ,2013,51(2) : 603-606
(imHE] 2018-09-10



