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Evaluation of the biotyper MALDI-TOF MS system for identification of
pathogenic bacteria in laboratory animals
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[ Abstract]  Objective To evaluate matrix-assisted laser desorption ionization-time of flight mass spectrometry
(MALDI-TOF MS) for detection of pathogenic bacteria in laboratory animals. Methods 1In total, 40 standard strains and
384 laboratory animal isolates were identified using the Bruker Biotyper system. Results The accuracy rates of Bruker
Biotyper to detect standard strains and isolates were 90.0% and 80.0%, respectively. There were biases in the
identification of Salmonella typhimurium, Yersinia pseudotuberculosis, Shigella spp., Klebsiella pneumoniae, Pasteurella
pneumotropica biotype Heyl, and Bordetella bronchiseptica. Conclusions The MALDI-TOF MS method is highly efficient
and accurate. It can be used for rapid identification of pathogenic bacteria in laboratory animals.
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Table 1 MALDI-TOF MS results of standard strains

¥ TRk G e g b T N NCBI
. . [} /227 AR E SR T A B as o He Jrens
Serial Strain . ) T
Strain name Best match Score value
number number Taxonomy ID
TR T
1 CMCC47001 IRIED ”_ L Salmonella sp. 2.428 58712
Salmonella arizonae
PN
2 CMCC50041 BRUTIR E‘ Salmonella sp. 2.376 592
Salmonella enterica
RIS W
3 CMCC50047 : SRS Salmonella sp. 2.539 58712
Salmonella pullorum
1 SV e
4 CVCC525 ,X[% FRIET IR Salmonella sp. 2.477 58712
Salmonella pullorum
e Vb I e
5 CMCC50071 e TR . Salmonella sp. 2.437 149385
Salmonella paratyphi
BIAGFEVDT
6 CMCC50093 AR EE% Salmonella sp. 2.546 58712
Salmonella paratyphi A
VR 2E VD TG
7 CMCC50094 ;ﬂm]1ﬁ =D JEE,E] Salmonella sp. 2.263 98360
Salmonella paratyphi B
S FEVS 1
8 CMCC50115 . R JEE Citrobacter rodentium 2.338 67825
Salmonella typhimurium
s BEATER T
9 ATCC10442 R OHHERA Staphylococcus aureus 2.103 1280
Staphylococcus aureus
o e B A B
10 ATCC25923 EROHHIRH Staphylococcus aureus 2.087 1280
Staphylococcus aureus
G T (O] A ER
11 CMCC26001 y ROk Staphylococcus aureus 2.219 1280
Staphylococcus aureus
oL e AT T
12 CMCC10110 ARAT T ) Pseudomonas aeruginosa 2. 081 287
Pseudomonas aeruginosa
% B
13 ATCC27853 ARIRATIA . Pseudomonas aeruginosa 2.242 287
Pseudomonas aeruginosa
%
14 ATCC47085 ARIRAT . Pseudomonas aeruginosa 1. 96 287
Pseudomonas aeruginosa
e e
15 CMCC10104 ARHAT T . Pseudomonas aeruginosa 2.356 287
Pseudomonas aeruginosa
80k 1 HI R 7R (G I
16 CMCC53501 ﬂ:)( ,D&HI ARARITTH . Yersinia pseudotuberculosis 2.524 633
Yersinia pseudotuberculosis
10k o I AR 2R [
17 CMCC53518 (AR AR AR A Yersinia pseudotuberculosis 2.355 633

Yersinia pseudotuberculosis
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5 RS . g . N NCBI
Serial Strain bR 44 K AR ESALT A Bt R o Ee e
Strain name Best match Score value -
number number Taxonomy 1D
10k 1 {7 (G T
18 CMCC53521 REABERIERE Yersinia enterocolitica 1.958 630
Yersinia pseudotuberculosis
NS5 I % BB IR AR ER T
19 CMCC52301 il Yersinia enterocolitica 1.993 630
Yersinia enterocolitica
I 2 1 45 BR AR 25 FC i
20 CMCC52302 PIAZ S AR RIS Yersinia enterocolitica 1.993 630
Yersinia enterocolitica
b ot 7
21 CMCC51082 * W R a Escherichia coli 2.4 562
Shigella sonnei
IR
22 CMCC51252 } J?_H;é el . Escherichia coli 2.509 562
Shigella dysenteriae
Il R i le=1)
23 CMCC51175 f’f‘ﬁ‘“‘ﬂ " Escherichia albertii 2.188 208962
Shigella flexneri
ot
24 CMCC51522 SICAHE Kosakonia cowanii 1.784 208223
Shigella boydii
S
25 CMCC46108 ﬂﬂi{(}d‘ NG ﬁﬁ Klebsiella variicola 2.139 244366
Klebsiella pneumoniae
S S EAFT
26 CMCC46117 Hﬂikﬁ AT [i] Klebsiella pneumoniae 2.212 573
Klebsiella pneumoniae
i H\:‘ S ez b A kT
27 ATCC BAA-352 &L‘;@ﬂ‘%{&/ﬁ[ﬂ Citrobacter rodentium 2.265 67825
Citrobacter rodentium
I il EE T AT o
28 ATCC12555 Rodentibacter heylii Clostridium difficile 1.782 1496
( Pasteurella pneumotropica biotype Heyl)
I it 2 34 AT
29 ATCC35149 Rodentibacter pneumotropicus Pasteurella pneumotropica 2.432 758
( Pasteurella pneumotropica biotype Jawetz)
L % g
30 ATCC43137 FACIEAT Pasteurella multocida 2.368 747
Pasteurella. multocida
YRR 2 Y
31 ATCC43765 TBERREA o Streptococcus suis 2.152 1307
Streptococcus suis type 2
SRR
32 ATCC36001 e K . Streptococcus pneumoniae 2.352 1313
Streptococcus pneumoniae
B ER T
33 CMCC31210 R BE R I . Streptococcus pneumoniae 1. 888 1313
Streptococcus pneumoniae
R
34 CMCC32210 TLHEESK Streptococcus pyogenes 1. 589 1314
Streptococcus pyogenes
= 1 i T R
35 ATCC19395 ST Bordetella pertussis 2.395 520
Bordetella bronchiseptica
AP T
36 ATCC14647 ;Hj(&ﬂ:[ﬁ . Streptobacillus moniliformis 2. 094 34105
Streptobacillus moniliformis
37 ATCC7715 LF%IU\H:E‘ . Corynebacterium bovis 2.087 36808
Corynebacterium bovis
B b e T T
38 CMCC65013 Lﬂ‘ﬁs/ﬁﬂ:@ . Corynebacterium kutscheri 2.21 35755
Corynebacterium kutscheri
g i
39 ATCC700819 § AT [i‘ .. Campylobacter jejuni 2.509 197
Campylobacter jejuni
KX B
40 ATCC7966 AL Aeromonas hydrophila 2.246 644

Aeromonas hydrophila

1 :a:2. 300~ 3. 000 4% A BE B9 PR RE 52. 000 ~2. 299 ] 5E (Y 74 JE 45 22 , W REAY A RR 522 5 1. 700~ 1. 999 1] HEAY B J& %2 7 ;0. 000 ~ 1. 699 ] %

MMEE

Note. a, Identification of 2. 300~ 3. 000 highly probable species. 2. 000 ~2. 299 secure genus and probable species. 1. 700~ 1. 999 probable genus. 0. 000

~1.699 unreliable identification.
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Table 2 Summary of identification results of isolates Table 3 Identification results of Pasteurella pneumotropica
IYETE ShRAERG % Y E gk R YA T AL
Isolates strain Result accuracy Best match Number of isolates
OTIRE 44 v L0 T -
Salmonella isolates Pasteurella pneumotropica
S AR 121 LIRS AT B 1
Staphylococcus aureus isolates Acinetobacter calcoaceticu
ST 121 PRAEHE 2 3
Pseudomonas aeruginosa isolates Blastomonas ursincola
D 11 IS
WL AT 2
. 2417315 Haemophilus haemolyticus
Pasteurella pneumotropica isolates o s
reumonopies e 5
gmlﬂﬂﬁﬁ;ﬁ@ 2/2 Haemophilus influenzae
Pasteurella. multf)mda isolates 5 L T )
Jifi 58 5 IR A /1 Haemophilus parahaemolyticus
Streptococcus pneumoniae isolate F I R I AT
Il % v FHAAAT 3 Haemophilus parainfluenzae !
Klebsiella pneumoniae isolates B2 GG I AT B 44
PERR AT Haemophilus pittmaniae
1/1 il
Klebsiella oxytoca isolate A FLAT IR 4
S Lactobacillus saerimneri
AR .
e T /1 SRR
Shigella flexneri isolate oo 1
" Neisseria flavescens
S5 AT )
FIRHAT 1 A% LA T B 1
Bordetella hinzii isolate Ochrobactrum grignonense
N s MBS 1
Corynebacterium bovis isolates Rhizobium radiobacter
K R 1 eI A P L T '

Aeromonas hydrophila isolate

Sphingomonas aurantiaca

e e

.MMW

H.a: ATCC12555;b: ATCC 35149;c. dbETRiATHE,
1 W R ATCC12555  ATCC35149 FIdb 5t yid T ik i (5]
Note. a, ATCC12555. b, ATCC 35149. ¢, Beijing epidemic strains.
Figure 1 MALDI-TOF MS spectrum of Pasteurella pneumophila ATCC12555,ATCC35149 and Beijing epidemic strains
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