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Rapid identification of Vibrio alginolyticus using matrix assisted laser
desorption/ionization time of flight mass spectrometry
ZHAO Xiaojuan, WANG Qi, WANG Ziwei, XU Leirui, LIU Li, HAN Xiao, ZENG Jing
(Beijing Customs, Beijing 100026, China)

Abstract; Objective To establish a rapid identification method of Vibrio alginolyticus using matrix assisted laser
desorption/ionization time of flight mass spectrometry ( MALDI-TOF MS). Methods The effect of different sample
pretreat method (direct smear method and formic acid extraction method) , laser intensity and times of subculture on the
quality of spectrum was investigate using the reference strain CICC 10889. The impact of database on identification result
was evaluate by comparing the identification result ( species and Logscore) of 36 isolated strains before and after adding the
main spectra product (MSP) of CICC 10889 to the database. Results The formic acid extraction method was better than
the direct smear method. Spectra of ethanol/formic acid treatment got more characteristic peak of protein with smooth
baseline, less noise and higher signal-noise ratio. Laser intensity could affect spectra. High quality spectra could be
obtained when the laser intensity was appropriate. Database was the most important impact factor. The Logscore of
identification result was improved greatly by adding the in-house database, score of isolated strains were all above 2. 300.
Times of subculture had no effect on spectra. Conclusion MALDI-TOF MS could accurately identify Vibrio alginolyticus to
the species level. The established MALDI-TOF MS method was accurate and constant and could be used to identify Vibrio
alginolyticus rapidly.
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Table 1  Information of reference strains
W Gt 5 E4 ke i
CICC 10889 VIR (Vibrio alginolyticus) e D TN A= 4 TR el R B B s
ATCC 17802 B 7 1 9K ( Vibrio parahemolyticus) 2 [ 1A W A R 0
CGMCC 1. 1997 Bl ¥ M IR ( Vibrio parahemolyticus ) e ] 35 38 24 A A R R A B PO
ATCC 27562 A5 IR ( Vibrio vulnificus) 56 [ A= 0 A R ARG o
CGMCC 1. 1758 B3R ( Vibrio vulnificus) e ] 3 3T A A R e R A B O

CGMCC 1. 1969
CGMCC 1. 1612
CGMCC 1. 1611
CICC 23794

U IR (Vibrio mimicus)

YR EE ( Vibrio fluvialis)
B ELINE (Vibrio cholerae)

35 JE Wk i ( Vibrio furnissii)
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24 h,
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FPR 4R O B 3 ~ 5 /> e oI B B e B, R
F 300 Wl B TR, MIA 900 pl Jo/K 2B, 4k & %
FIRAT, 12 000 x g #5500 2 min, {5 ) F 5 WG 4k 22
12 000 x g B0 1 min, W7 FIH R, R HCE 5 min
PLFHRU0TE . FETREH A 30 ~50 wl 70% H R %
W, 7857 B W UUE, M A IR O . R
THRAIE 12 000 x g B0 2 min, B 1 pl B3 WA
JnE AR b, R TR S AR B 1ol CHCA %
Wo HARTIRG EHLRAE.
1.2.3  AUARHOL R BE I 15

W 15 BE TR A 9 T Bk ( CICC 10889 ) Jl 2k 1 5%
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Da; BOL A% 5 813 40 (6 RBOE R #Ot
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20 kDa] , 2R 15 4% & 5% B % . BioTyper R4 R 4
B i LS 55 85008 PR b b o P L X, AR D G R AR
53 HE 4 543 2.300 ~ 3. 000 IR B 45 5@ W]
{5 BEAE 7 ,2. 000 ~2.299 3ok Al {5 1Y 14 J& 45 22 Al
AE Y AP 4 78, 1. 700 ~ 1,999 3RIR A (e W I8 % 2,
0.000 ~ 1. 699 F/R%E 4R A5,
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20 kDL AR RS (<20 5k, A KL ) B R E

*x10% 5182.796
4300182

2588.227
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PEr .
1.2.6 LR E MALDI-TOF MS % & 2% B 520
Vg 175 BN T s 7R T PR ( CICC 10889) R £k 42 i
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T ARG F4IHL 3 A B 1 Vi HH B AR i Ab B0 7 VR A B
DA 5[] 4k Rk KO TR it ¥k MALDI-TOF MS % 5@ —
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1.3 Git2#or i
ARG R ¢ K5 43 HT, P <0.05 22 %A 4

eSS

2 FHRESWH
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B UR PR R AR R P O A A B 09 v
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2.299 Z 8], K BE A B E U E B AIKFE, Gt
ST aE R R PR UL 5 B IR L LR A
AR EAN AR AR R E R Egit ¥ X
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Table 2 Detection results of MALDI-TOF MS by different

pre-treatments
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FH R 2 B ik 91.33+6.68" 2.139+£0.059 2.551 +0.045"
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Effect of different pre-treatments on protein mass spectrometric profiles of Vibrio alginolyticus
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Figure 2 Effect of different laser intensity on protein mass spectrometric profiles of Vibrio alginolyticus
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A
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AIAE BE AR 43 W AR, 32 BR A MR A5 43 7E 2.300 LI R,
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5 56 R 4 B 1Y % e N AR ok B Bk (CICC
10889) K 36 k¥4 i oI 1 43 25 14 bk 1 181 3% 22 S B K
TR o TE AT s ) AR A Y SRR B b, S
CICC 10889 [&] 33 45 AH T (1 47 e B bk J&= DSM 2171T,
CICC 10889 |4k 5 DSM 21717 &3 v A 35 4> % 1
Ji s — 35, {02 CICC 10889 175 14 i i B i b DSM
2171T Z (W E harta [ B ) , WIE 35 Rk, R
BT BN TR AR M T AR (CICC 10889 ) 114 &1 3% 5 & #b
T HHE T

K336 bR B E AR 8 BRAn HEE #k MALDI-TOF MS 45 45

Table 3 Detection results of 36 strains and 8 standard strains of isolates by MALDI-TOF MS
T

HbR S 5 4 S UL LS —

i 7 Ah 78 A B AN T SR
32 BRAr B T BR Vi B E (Vibrio alginolyticus) 1.941 ~2.294 2.311 ~2.564
4 BR B HE Rk Vs BN (Vibrio alginolyticus) 2.307 ~2.397 2.380 ~2.511
ATCC 17802 Bl 1 M SR ( Vibrio parahaemolyticus) 2.187 2.187
CGMCC 1. 1997 Bl 1 P S B ( Vibrio parahaemolyticus) 2.118 2.118
ATCC 27562 B398 ( Vibrio vulnificus) 2. 403 2. 403
CGMCC 1. 1758 B 453 IR 1 ( Vibrio vulnificus) 2.432 2.432
CGMCCI. 1969 S INE (Vibrio mimicus) 1.748 1.748
CGMCC 1. 1612 35 JE W 3 ( Vibrio furnissii) 2.097 2.097
COMCC 1. 1611 i JR TR B ( Vibrio furnissii) 1.997 1.997
CICC 23794 5y AL N ( Vibrio albensis) 1.536 1.536

s PEAD ST IS 36 bRV N TR 43 25 T bk X 8 dk
5 B AT 2 10 DI TR b T AR S 2 R L 3
36 R A B T R S8 HE O A O VS BN, B e S
BI7E 2,300 DAL /2 T K v i B 4 0 B D i 2

Ko 8 RV BN ERT AT S A IR A T R R AR AT L

FEDRAERE D o Je I B LI R ( CICC 23794 ) 4

BREGR S B AL, Wi il s (CGMCC 1. 1611)
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i

R
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Figure 3 Comparison of Vibrio alginolyticus CICC 10889

and Bruker database maps
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B B #D 78 T S % B O0E 4 B Mk MALDI-TOF
MS A5 ER S Z R AT FE X (P <0.05), 15
fie J1 4 25 88.89% (32/36), i B MALDI-TOF MS
B 2 0 #b 78 AT 4 v i e O T AR E AT B T
SN T ER A A (%) b 78 0T At 3T 29I A A 9 TR RR A5 0
A F
2.4 AERWET MALDI-TOF MS % 5 45 5L 14 5% 1
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BT 1 7% e AN R AR S e a5 )R W3R 4, [A] —
FRARUEL 3 DV FATRE AT F A 0 420, 22 R T
Giitw L (P >0.05) ; A AL AR BT 45 B A5 53
W2 FIG = E X (P >0.05), 3 ¥ MALDI-TOF
MS J7 i 5 i R BT, [) it YR e S [m] b vk % e 45 R
ZREGIFEL(P>0.05),

F 4 RFEMEREE MALDLI-TOF MS % 57 45 5

Table 4 MALDI-TOF MS identification results

of different generations

S T A AR B e e 9 o T {5 45 0

B I S 45 R

WV AT R n 5 3

1 2.576 2.512 2.522
2 2.569 2.579 2.586
3 2.553 2.521 2.549
3 iTig

LA 2 B 2 TSR O A I X 42 ) MALDI-TOF
MS AR AT AT ok K Ji R ok B — Fb 4228 89 AR W)
R I FE AR, PG AT $ A g B R R A
i AL, © RO I R AZ W PR S I LA R R
0T 0 T O iR AR 4R 2 U B
'~ ,MALDI-TOF MS 77 i nJ IE #ff 4 5 3 242 9 2
Mol L 2 AR K, HLRA R A R R Y
LR E M MF R . R BT, i YR Bk
V] T35 AR DU B2 450 e I, MALDI-TOF MS J5 % th 2

PUVC R 2 B Ik B = R AR 0L .
Ab R4 B e AN SRR 0 R RO R
) 5 35 i B ok 55 5 4 SR R K .

B 7 1 52 3% A% B X F MALDI-TOF MS %5 3¢
S5 T B Ok EE A R b R Y T R B
AR B HE S A A R R S R, WA
I FE BN A, FAR Ve TR A o R RR RN 43 S TR R
HHE 4 SV BN DA, T T U N BT R Y 8 Ak
b I BT 119 o 7 T B 18 AT 5 S Ok R R ER 2
TA I R AR 04 ¥ B O o RT3 5 A v B aE
VA TR B o TR AR 1 RS A TE 22 =, S BOR SR
FrAE AR (CICC 10889 ) Fi1 88. 89% (32/36) f 43 &S
BR 1 5 5E A HA T 2.000 ~2.299 Z i), MR AG
T I A bR U, R E Y TR Y S, T RE Y R Y
YeE IR R B 0 5 B Bk KOS TR T o R A o
PPE (CICC 10889 ) #b 78 B4 ) , 36 Mk v 35 I 14 43
5 AR AT R A 1 A S B R, Xt PR SR IE T S R
A A B PR A T kb 7 T AR b s SR W Y
JF i i SO R, ANACAT AR S 22 1 AT 46 BE X 9 b
Y DA R P13, 30 W) LA I I ASC A2 ARt 5] 4 ke 1) 52 g, )
DAA R0 o S 8 i) %, H AT E 2 A5 e T AR
FEROHE R LB B R ORI — R LT T

R EE 2 A1, BE A B Y B B 2 E 4
Ho BEHEEUR PR 09I SR SR R A B B R
SZ VR B LY 22 /0 R S R R Y R R A
N S S K N B Sl i el R LA T U
T T AR M TC T S R O B R 4R R
BERBER R RILE 4 AR E 5 5
TR 2 ) — TR B o e A M KT [
FEE I T R . AN, YRR AR o8
B PR 2 BT 1) 5 R S IR R R I R A
RESF TG FE XL (P >0.05) , {H 2 5 504k PR 5¢
e, IR 4 BT 1 S e RO W A T B TR R L

J TSR O Bk B A 2 B ) R . R TR
T 285 By AR JIT 9 14 e O 5 B A 22 00 T LB
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