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Clinical application of MALDI-TOF MS for homology analysis of Acineto-
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[Abstract] Objective To evaluate the clinical application value of matrix-assisted laser desorption ionization time-
of-flight mass spectrometry ( MALDI-TOF MS) in analyzing the homology of Acinetobacter baumannii ( AB).
Methods After excluding repetitive strains from multiple specimens of the same patient or environment, a total of
46 AB strains isolated from patients’ sputum and environmental specimens of neurological intensive care unit (ICU)
in a tertiary first-class general hospital from May 2020 to February 2021 were collected. Strains were detected by
VITEK-MS mass spectrometer. Cluster analysis was performed by SARAMIS Premium software, and verified by
multilocus sequence typing (MLST). Results Cluster analysis and comparison of MALDI-TOF MS and MLST
found that among the 46 AB strains, 39 were the type MS-a of MALDI-TOF MS, of which 22 strains were the clus-
ter MT-A of MLST, including ST208 (n=3)., ST540 (n=3), ST195 (n=8). ST369 (n=5), ST136 (n=1),
ST436 (n=1) and ST1893 (n=1); 16 strains were MT-B, including type ST381(n=4), type ST469 (n=11),
and type ST938 (n=1); one strain was cluster MT-C (ST1821) ; one strain of type MS-b was ST381; two strains
of type MS-c were ST369; one strain of type MS-d was ST195; two strains of type MS-e were ST540 and ST369,
respectively; one strain of type MS-f was STN1. Conclusion As a homology analysis method, MALDI-TOF MS
still has certain limitations such as low consistency with MLST results, low resolution and specificity, thus cannot
replace MLST technology.
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Je PCRJz W3 550 o [ 13t A T8 WD

1.3 Fk

1301 B ROER AR B I ARG 9 AR

FURE DT 48 1 25 BR X R A8 R PR BT bR AR BE AT B L KS
Fe OB R A A 840w % E 2 X VITEK 2
Compact/ VITEK-MS X 73 5 1 R #E17 e 4 % 0E
1.3.2 MALDI-TOF MS & & % 247 BEEBUH fef
BTV R E RN IR R AR A AL IR
BRI 1 L CHCA 2 B 08T o T30 AL B 15 SR AR
E#L. 247 MALDI-TOF MS RUO &%, il 58 K
Jo o B AR R AR LS £ 2 A VITEK-MS SARAMIS
Premium {4 EE B4 % 04T R 2K 0 i, 2 il R 26
L LA T]— TR R S [ 1k [ A B2 =65 %y [l U
PRI PR B A 1 X 3R AR AT S 3 AL L MSa,
MS-b MS-c,MS-d . MS-e fil MS-{ F/R5 A6 H 51,
1.3.3 MLST [ g & 44 & 41w DNA $#2 1,
PCR " 5§07 9y 5 ) » 7 MLST %k % Chttps://
blast. ncbi. nlm. nih. gov/blast/Blast. cgi?PROGR-
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Table 1 Primer sequences and fragment lengths of house-

keeping genes of AB MLST

s L |2
e 3G -3 HERE
A (bp)
gltA F:AATTTACAGTGGCACATTAGGTCCC 722

R:GCAGAGATACCAGCAGAGATACACC

gyB F:GAATGCTGGTGTACGTATCG 776
R:ACGCTCAACGTTCAGGATCT

gdhB  F:GTTAACCGAACGTGCAACTG 717
R:GCATAGGCATAACCACTGTC

recA  F:CCTGAATCTTCTGGTAAAAC 425
R:GTTTCTGGGCTGCCAAACATTAC

cpn60  F: ACTAACGACATCGCAGGTGA 639
R:CGCGATGTCTTGAAGCATTG

gpi F:GAAATTTCCGGAGCTCACAA 456
R: TCAGGAGCAATACCCCACTC

rpoD  F:ATCGAAATTACCAAACGAAGGTT 921
R:ACGACAGACCCTGTACGTATGTA
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2.1 MLST 53] 4 & 2 MLST ¥ ERE .
%f.46 ¥k AB S 12 4~ ST A 5. ST195, ST208,
ST540, ST369, ST136, ST436, ST1893, ST381,
ST469, ST938, ST1821 F #H A STN1, ST208,
ST540.ST369,ST136, ST436 5 ST195 Al {{ 45 %
FH gpi AE;ST1893 5 ST195 NEFKIMN recA
()22 55 ST381,ST469 Fll ST938 = A~ # 5I [a] 17 1F
gpi M gyrB 2 M FKEE K AR ST1821,STN1 5
HoAth ST BN BIAFAE 6.7 NERILH I E T, 46
Pk AB ) ST BRI K #4 i b WL 3% 2.

R 2 46k AB ST B 5|43 7 15 150
Table 2 ST genotype distribution of 46 AB strains

ST SN S A 3 (glt A-gyrB- o 14 B L
i [R50 gdhB-rec A-c pn60-g pi-rpoD) (%)
ST469 1-12-3-2-2-103-3 11 23.92
ST195 1-3-3-2-2-96-3 9 19.57
ST369 1-3-3-2-2-106-3 8 17. 40
ST381 1-81-3-2-2-16-3 5 10. 87
ST540 1-3-3-2-2-160-3 4 8. 70
ST208 1-3-3-2-2-97-3 3 6.52
ST436 1-3-3-2-2-103-3 1 2.17
ST136 1-3-3-2-2-16-3 1 2.17
ST938 1-38-3-2-2-110—-3 1 2.17
ST1821 1-46-100—-12-36—-211-6 1 2.17
ST1893 1-3-3-77-2-96-3 1 2.17
STN1 21-18-58-42-36-202— 4 1 2.17

2.2 MLST Rl R4 %

2.2.1 MLST % % # ST195,ST208, ST540,
ST369.ST136,ST436 H K & B [F] U, AL 29
85%;ST1893 5 ST195 ML EH 75% ~ 85%;
ST381.ST469 Fil ST938 AL FE £ A 70% ; ST1821,
STN1 5 H A ST A 51 [8] A1 fBLBE 35 <<15% . 46
AB BRI RIE 1,

s MLST f5e/NAE SR ) 5 PR A A, 22 S 50 i AH
[] | 2% 2% AH O B U], 46 #k AB (1) MLST R4 H
MT-A.B.C.D PUAERE, MT-A % 27 #£(58. 70%) .
35 9 Bk ST195,3 #k ST208, 4 # ST540, 8 #k
ST369,ST136,ST436 } ST1893 & 1 #k; MT-B #%
17 ¥R (36. 96 %) . £ 4% 5 ¥k ST381,11 kk ST469 Fi
1 BRST938; MT-C.D # 4 1 ¥k (2. 17%) . 43 5 N
ST1821,STN1,
2.2.2 MLST & /M4 g # H #4 BioNumerics
8.0 Z:ifil, WK 2, BB FhE: Fs ST 4. [BJE 1 AR
KN B H A B B R AR B R L DR 7% 2k B 3
FRAHAR ST RY G| ) iy A7 s A8 fb it . 25 R BoR,
ST195 2y 46 kk AB fir & ST 3k [F &4, 5 ST208,
ST540,ST369,ST136,ST436 F1 ST1893 ¥ H A 1 4~
FE s 28 5 R O R s 5 ST381,ST469
ST938 ¥ A 2 ML A s 22 75 M 5 ST1821
STN1 43 HIFETE 6 F 12 i 25 5, H ST1821 5
STN1 W& Z [ I8 A 6 A A 8] FE R A7 i 28 1k, o6 %%
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B AB BE BRI T35 B 4 VITEK-MS SARA-
MIS Premium 4 i A5 L1 73 5L 2 68 2 26 70 A 4=
BRI WL 3. BTG 43 B R L 46 Bk AB 23
MS-a.b.c.d.e fl [ ARG A F], 2 H N MS-a
A, 39 BR(84. 78 %) s MS-c.e B 2 #k(4.35%)
MS-b.d.f BI% 1 ¥R (%% 2.17%) . W5 3,
2.4 MALDI-TOF MS 5 MLST 4-# AB % #% R
R zE R X MALDI-TOF MS % % % 39 B
MS-a B, 22 #h MT-A # .83 ST208 % 3 .
ST540 % 3 kk(3/4),ST195 %I 8 #£(8/9) ,ST369 #l
54k (5/8) K ST136,ST436,ST1893 Bl & 1 #; 16
el MT-B #6045 ST381 B 4 #k(4/5).ST469 #I
11 BRI ST938 &I 1 #f51 ¥k MT-C # (ST1821),
1 #& MS-b B}y MT-B ) ST381;2 k¥ MS-c Tk
MT-A # ) ST369; 1 #f MS-d % Jy MT-A # 1y
ST195;2 #k MS-e #1432 MT-A fE 1) ST540 Al
ST369;1 # MS-{ %% MT-D # % STN1, L3 3,
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Figure 1 Clustering tree of 46 AB strains by MLST
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Figure 2 Minimum spanning tree of 46 AB strains by MLST
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Figure 3 Clustering tree of 46 AB strains by MALDI-TOF MS
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Table 3 Comparison of AB homology results between MALDI-TOF MS and MLST analyses
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M — .
MLST ALI\I?[IS TOF MLST MALI\I/)[IS TOF
kS [N brAc kS [N 7N
w5 kE R T ) <o G SE T )
(ST)  (MT) (MS) (ST) (MT) (MS)
14 9 KIBH 23 369 A a cyd  2RAEVIIA HEIARA 381 B a
48 2 REH R 369 A a 2 7 R W 469 B a
66 1 IREBE R 369 A a 7 3 KB B 469 B a
80 16 JRE# % 369 A a TRy T 9 e B .
87 16 kB % 369 A ¢ 13 18 KIEH 7% 469 B a
90 17 RMH 7 S0 A ¢ 17 17 RB#E % 469 B a
95 13 KA % 369 A
5 KB % g ¢ 2 T RmE 5 469 B a
99 4 REH 73 369 A a
-~ ’ 36 3R 7% 469 B a
56 S RME % 136 A a
38 16 JREH B 469 B a
39 8 K #H 23 436 A a
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3 18 R % % 1893 A a
5 2 REH 73 469 B a
15 oM 9% 381 B . - '
6  2KHmE % 469 B a
o5 2RWRALE FHEA o8l B ; * &
& 1 59 15 R % PR 938 B a
cy2 2 RHAREAVAE  HEEfRA 381 B a 26 16 JRE#H IR 1821 C a
ey3 2 BRIk AE HEFRA 381 B b 29 18 R 7 N1 D f
S WO 2 RS 7 R AR B A 5T 4 & A TR R
3 it AB WKL HE

H Air . ik vl 3% & 18 H 3k (pulsed-field gel elec-
trophoresis, PEGE)T5 Jy i PR 1 A= 490 [] I ¥ 73 #7114
S bR RS A B R R R A (H DR R A
DRIt 9% B E LUAE o B R T B8 B 3 M %
WP MLST #8727 JE4E % MALDI-TOF MS
VE B R A ELAG A0 R 3 B A G B 1) P 35 38 ¥
Bl FH I AR A 78 BT Ak s S ) VR A

Aot MLST [6] J5 44 0 A B .2.3.4.5.
13,1418 JRIY B E RARA 43 BE 1Y AB T8 bk 5 9% b5
2R eyl SRR A R — AL ST195, £F & =
SAERE TR M BE B NG N 1,2,4.8,9,13,15,
161718 KB & 4y 519 ST208.ST540,ST369,
ST136,ST436 F1 ST1893 T 5 iy 1 £k » 1 M I /N
JSCAR PR [ 35 PR s 28 A F T . 55 ST195 [6] 2y MT-
AFE,Z B R >75%. 2 KB H B0 &1
ST381 Bk, 5 MHJE I PR 5L 43 B 1Y) cy2.cy3.cy4.
cy5 5 Cey2  HEBRALAE 835 0 5 oy 3 IRK AR s oy4 . R
YIFFAL s cy5 : RFIRHLES i & D R AR B0 — B, 7 K
MBI EH ST469 TE Pk, 5 MR Sk AR 9 cy6
S R — 3, H ST381 5 ST469 [7 y MT-B

SR s MALDI-TOF MS 5 MLST %2543 b7 4%
FX e s [ — ST AUAT #3078 K R i) MALDI-
TOF MS #5341, ST195 H 3+ MS-a fl MS-d
B (eyl 528 K%M o, # Lk MALDI-TOF MS
JF 1 43 FUARE S ) JR A3 Fr 4 B 75 5 TCU & o
Yo 22 23 AL R 0 F) s 55 10 DR S B I 2 MR . o —
51 s [i]— MALDI-TOF MS % 3 tf 2 0] 4 4 K [
ST #, 2 A& T [n— MLST #fe. WFh 5245
BT Y 78 1] 5258 U4y Afi » 2 W] MALDI-TOF MS Jik
R X 53 AR B I MILST #7521 o s LA 38 ][] 9058 749 ok
XAl eSS MALDI-TOF MS 3t F #8044 & (1 i iy
Pk AT RIS R AT T, BeSt,
I PR 43 B3 4K T 52 50 T8 245 40 SR U Ao B G 3R B ) L B
FRILAE IR EE R R, B e R B R A R GA R
ANFIRT A 0 AR AL, F 3 MALDI-TOF MS %
FOPHT IR YK . ABEIE AU & B3 B A
STN1 ¥ MS-f, 5 MT-D BLARXS Y

R4 MALDI-TOF MS 78 H At 38 A= 9 1 7] 5
PE BT B — L B e AB o i i AT A2 A
Jay B 5 24 [ 3 9 Y LA BB 26 T PFGE 1§ MLST
Dy i g B — B A 22 Y 5 A e g i
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