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Application of matrix assisted laser desorption ionization time
of flight mass spectrometry technique for identification of
rare non—fermentative bacteria in clinic

Song—yuan Zhou, Ying Huang, Yuan—hong Xu
(Clinical Laboratory, the First Affiliated Hospital of Anhut Medical University,
Hefei, Anhui 230022, China)

Abstract: Objective To evaluate the application value of matrix assisted laser desorption ionization time
of flight mass spectrometry (MALDI-TOF MS) technique in the rapid identification of rare non-fermentative
bacteria. Methods From July 2013 to October 2016, 67 clinical isolates of rare non—fermentative bacteria
were collected from the First Affiliated Hospital of Anhui Medical University, which included 21 strains isolated
from sputum, 13 strains from urine, 9 strains from blood, 9 strains from bone marrow, 8 strains from secre—
tions, 2 strains from peritoneal dialysis fluid, 1 strain from cerebrospinal fluid, 1 strain from bile, and 3
strains from other body fluids. According to the gold standard of 16SrRNA sequence analysis, the accuracy of
the identification system of MALDI-TOF MS and Vitek2 Compact was compared. Results In the 67 strains of
bacteria, MALDI-TOF MS technique identified 66 strains (98.5%) to species level and 1 strains (1.5%) to
genus level; while Vitek2 Compact identified 59 strains (88.1%) to species level, and 8 strains (11.9%) failed
to identify. 16STRNA gene fragments were amplified from the 67 strains of experimental bacteria and success—

fully sequenced, all of the strains were identified to species level. Using 16SrRNA sequence analysis as the

e H . 2016- 11- 07
@5 VEH] %02, E- mail ; xyhong1964@163.com; Tel ; 13505694447
« 69 -



AR S

2T %

gold standard, the accuracy of MALDI-TOF MS system and Vitek2 Compact system for identification at the

species level was 98.5% (66/67) and 88.1% (59/67) respectively. Conclusions Compared with traditional bac—

teria biochemical reaction method, MALDI-TOF MS technique is simple, rapid and inexpensive. Its accuracy
of identification result is highly consistent with that of 16SrRNA sequence analysis, MALDI-TOF MS tech—

nique can improve the accuracy of clinical identification of non—fermentative bacteria.

Keywords:

bacteria; identification

PR b 23 B8 1 ILAR & B b DL R A R B T
BUS RAAF B S o0 1203 45/ 4y B A 3R e E
BTG G AL N T EEE , SER R %, B
CERURTEAR R T EO SRR ES TR (A T
( matrix assisted laser desorption ionization time of
flight mass spectrometry, MALDI- TOF MS) -3t 4F 3%
o7 A T AR SR it A= P s B e ) — TR R, AN
[F 4R EE 25 MALDI- TOF MS 240 kel =] T2 B 5
MEREOERE, KNmEnE ORI SE AR E
HATEE, RIRTHE A phE , AR F Vitek2
Compact 57 745 .MALDI- TOF MS#; AR} 16S 1%
A& RNA 16S ribosomal RNA, 16rRNA) [E51455 7
3 MG IENT 67 HRIG IR D AR BB i TS E AR,
DU R AR S PR /D DA E & R o - B 1z
MR

1 ARSI

PEEL 2013 45 7 H - 2016 4= 10 H T8 =R
KB EERBEIE R ES ) 67 FRIGHR /D ILAE
KR, ERRET Y B 21 Bk, IR B 19 13 Bk,
M5 S5 9 Mk, BB 0 S5 9 Bk, 70 55 25 1Y
8 MK, BB 7 1Y 2 bk, I B 4 B 1 1 Bk BETT
SIS A BRSHAARTE  E 3 Rk, SBRE—EE
MR ES R, T EREAEMREA
- 80°CUKFRR IR IRAF , e —Hall,
1.2 KB 5IAH

VITEK2 COMPACT 4 H 241 B S e (U L i E
AR S E R ( REAYEEBAR),
VITEK MSJERE Y EEAEYEEIRAF]) , 41 DNA
TR S A lEHE 2 v ( pdymerase chain re-
action, PCR) 7/ 141 & _HigA: TAEM TGO
PR/\E]) DL 2000 DNA Market H 7K TaKaRa /A &) ,
PCR 4718 7% [ Biometra /A &) , Lk (U JL 57N
—{XEF ), B A EE Bio-Rad A H]) £
TEIR/KIAE Sl (Es) ) , M IRE = O

1.1

matrix assisted laser desorption ionization time of flight mass spectrometry; non-fermentative

( 2E[H Sgma /A H) ,- 80°CHEIEI/KIH HZX SANYO
NFED
1.3 RIEFRAEREK

JH#E . KN i ATCC 25922 fil 4k R H M e
ATCC 27853 IEZ7 27 Er HifiE ATCC 17666; 147k .
KAt ATCC 8739, RIS T H R AR
HHIEE R RASRREE F O,
1.4 PAENBERRETE
141 VITEK2 COMPACT L% ¥ H5 0
FIHNE Sy S B557 , HREE YA D 0.6 22 IR B =
7% , 75/ VITEK2 COMPACT 4 Hahi e (%
Ao e AN ST R TR FEE
142 MALDI- TOF MS.5E o BEMHI& . B
| —RANE B Fh PR e O A 0 B R K 35245 B
ATCC 8739 I3 1E IR M v (v, BSGHT R
REMAE BRSNS B NS 1 |
a - FIk - 4- BRI TR, Rk e e TR G
EWL. 0 EALOHT AE AN B AR S SRS,
MBI EN R G  (EFT RG], SRR
NBENRE , R A 1o P 5ERY, I Es THE E sl T .
B Es SRR VITEK MS-IVD £ V2.0 it
) Hh BRI R RS T, MR HE AR AR
BEsER,
143 16SRNA 50T BHELEEARGEET
WL TR E IR, B A 35°ClRAE
HRFEER 200 r/min) i, B B BB AEEIR N
8 000 r/min E5.0 1 min, JUTE M0 ks +2 JR A A FE R
ZH i EAZE ML deoxyribonudleic acid, DNA) flif
RANE A THEEANEE DNA, ZIRFE k4], 1%
16SrRNA 41 1E 5 |4, Bt PCR {£& £ 50 |, {14~
4 27F EIAS 4. 5'- AGAGTTTGATCCTGGCTCAG-
3';1492R [ [f]5 |4 . 5'- GGTTACCTTGTTACGACTT-
3 B PCR =471 8y | A 1% gtk EL vk , i1
BRI BB 2%, BN B ARZER 3 E% 2D , PCR 7
Wik LA T A TR AIRAE, R
[ AR A LIS = AR S MMIB- A R bR AEE e

< 70 -



59 1 JHARI, % : MALDI- TOF MSBORTELETE IR /D WARA B e - Y R

5 [ [E 7 A RS B R O AR BT JEE Ak AT
EEX
1.5 FitEHE

O SPSS 19.0 Gttt kL
HrHC %) For, 3 x 2K, P<0.05 4% R a5
2 %% L ‘mm\z ‘L“ """" M|

21 IREEREELSR N TR |
JEFS B MRS PCR 3714 5 B8 bR B 220 AR 114 2 KEFZRFAE ATCC 25922 EARILE

7E 1500 bp ALARAGIRME ), ST/ BA/II& . 2.3 Vitek2 Compact % %t \MALDI-TOF MS %

FiTFe 51 S AR S 2 - RO AR R B AR 0 At 16SrRNA FF 5l 4 #i 45 R b3

Iy

FTEETFE . IE1.2, 23.1 Vitek2 Compact #%¢5 MALDI- TOF MSLH:
2.2 67 BRELIGEIREBIKER A o7 BRIGIR /D WAEABERF R, HoAr 59 KK 88.1%)

16SrRNA KL PCR #7195 LUK EEIR AR Vitek2 Compact %t 5 MALDI- TOF MS %52 4%
EI(E 1 500 bp SLFRFRME 1, SHEH R BN, fERKE—2,5 7 ( 7.5%) Vitek2 Compact £ 4t5

M 3, M 12 3 4 5 6 7 8 9 10
M 1 2 3 4 2000 bp
1,000 bp
2000 bp
750 bp
1,000 bp
750 b 500 bp
500 bp
250 bp
250 bp 100 bp
100 bp
M:DNA marker; 1. BAVERS I ; 2. H4 I SRR B PEPE XS B ; 3~10.
M:DNA marker; 1~ 3. Tt ;4. BHIE HAZR RIS Mol S
1 BB RE 3 ERSCIGEAREEIKE

#z 1 Vitek2 Compact.MALDI-TOF MS & 16sRNA 5%l 4> # £ E £ MK FE—B B ik

Vitek2 4551 GN F) TREL FRARR MALDI- TOF MS %5 165RNA [F5 15347
TR ER B 2 73 TR E I B RPEATR R ER
ANGEHE 1 i NG ANGEHE

7 [ S e A R 3 7 7S [ EE A R JG R FE A B
B RS 7 2 R B RS B RS
ABEGFRTICTR ERCTR 1710 LB R S B AR enmEL ApenmE
B ARSI 6 if 5 BRI B AT E
DR R RN 1 il =Bea] DR R RS DR R RS
B BT 1 7 B BT B AT
HPERE R L AR 1 P i Ll HPERE R SN BT
RS i 2 S RS i RE P B AR
FOCIRFIEE 2 i ORI FOLIRFNRTE
AN EE N al) 2 TS AN Al AN B Al
eI 2 SYULH) BN RRT AR FE IR
TSR 2 IR % TSR TR BRI

T GN21341 RS IIVEME S E K EER IR A FRLE)
71 .



AR S

2T H

MALDI- TOF MS %7E 25 57 J& 7K AR — 54 Vitek2
Compact 7 4t 7o {5 B E W B PR A 8 F& ( 11.9%)
MALDI- TOF MS H4SiE ZJE/KF A 11 1.5%) .
PR R AR LS, B0 x 2D, 2 A it
B x %=12.319, P=0.000) , fi2 /<R Fp s 2 R —
PR PR IR E R AR LA AR, 25
T X x 2=0.800, P=0.371) . 1.7 1~3,

%2 Vitek2 Compact.MALDI-TOF MS % 16sRNA
R oI5t R R K TE AR Ek

Vitek2 5 Wl P MALDI-TOF 165RNA

(GNF) K MS % FFEI T

EURMERIEE 1 B eRAURKNRE aRRAURREE
R IR E 7RI TR PIREEATE U5bEETE
I 1 R MEAHELE SR
REME 1T R HEADE SR
IR EE 1 R RIREETE IR e R

% 3 Vitek2 Compact TLiE¥EE# S MALDI-TOF MS,
16sRNA F 3 i EEFE R L8R

Vitek2 5% vt *ZT‘ZIK MALDI- TOF 16sRNA
( GNF) KR MS %5E FEB5rHT
TRESTE LR 1 7 WENSIRRE MK SRR
TESTELE R 1 Sy FEIRTRERIE  FERiRARIaE
TESTE LR 1 23 EEqi)= LS |

IR e/

232 LTSN % 67 BRIRR DAL B
BT E] 16SRNA H AIEL A F BEHE s shill =
671k 100%) EREEEIF7KE, DL 16SrRNA E51 5347
KéekriE, Horh Vitek2 Compact 55 290G IR /D
WL AE A& P A 1F 1 s o B Pl KR dE i e 5 88.1%
( 59/67) ,ifi MALDI- TOF MS IE e S K P HER
M, b 98.5% 66/67) . LA 4~6,

20,000

5,000 + |
\“ ‘

i |
200 3,000

|
7,000

JfTEE
4 AEBEHEERRLE

4,000 5,000 6,000 8,000 9000 10,000 11,000 12,000

6,001
4,00
5o
B L
&
i
5,00
4,00 ‘ ‘
by . I |
s N RN “ M H . H H
2,000 o0 400 5000 6000 7,000 5,000 9,000 10,000
[ttt
5 KRRF/REEHEZBREE
5,000
0,000
a5
40,000
H]i( 35,000
% 30,000
B osom
20,
5,000
0, |
| |
5,000
5 ‘U “ \ | " I 1 | ‘
250 5,000 7,500 10,000 250 100 1750
Ipitcifae
B6 REARXFEEARIEHE
A ‘
3 g

ER B & — KBS EURE , S J LK,
THUAERN ARSI A SEACR ASAE0R AR
KRETR A IR SR, | 12 R0, B, %
SR A E B R B IR IR PR I 755K,
RPi A= 2T, ak, REEEs
3 AR FE TR SO R F S KA T A R,
RIYEA—FEL I RAE S E B FEE NN 2%
H2, MALDI- TOF MSH:AT 2011 FFR{FRRIN L
AR INMZIAILE, 2012 4 8 H k154 [E CFDA i+
HHIE, 2013 4F 8 H3EE FDANIE, EbREN H
MALDI- TOF MSEARRY T L F 7 AIGPRAEY)
MEHFIZTT . VF25T D MALDI- TOF MSHZAR 3
O, INAHIEIGRAEYTIEA T RN R
= {E1EH1% . MALDI- TOF MSH: AR ZFIHE A1
=) DN = e S EISNE RENVE NSl A = DifEL 2 =E3'8
RS, 1 PEAR SR AR S PR R MR I i ot
TAE R PR TAET Y,

5T 7 FH MALDI- TOF MS,16S'RNA 53145
H1 5 Vitek2 Compact 5:5E A4 AN 67 Pl A /D
WAER BB A T IR RS I8 45 BB IR M iy
MALDI- TOF MS £z AR Prist 57 I R /D DL AR 4 T
B RN AOME, SE5GFR R, MALDI- TOF MSHAR

7.



25 9 1

JAATG, %5 : MALDI- TOF MS I RZESEIRAR /D WAEL B2 b iz

TEREEE B S RBIRE 1S T Vitek2 Compact
WS sE 5, if Vitek2 Compact 55 MALDI- TOF MS
TR RS AT , i 16SrRNA 251547
BIRERIDSSSE , X SR T 5 SEHY 90 FRIFPREErE
YHEE I S 5 Vitek2 Compact 452 FLE (19 45
w5,

ARHFFRUSER RO IWAEL B A, B>, 6
RERS R RIS 2 RIESTHCER, #—P1F
{i MALDI- TOF MS AR % /D ILAR & et b 19 1z
xR

) MALDI- TOF MS # AR E S I R i
R EZEE AT (R B R i S e e R
YR 2R, AN o I ade i3 RS I RTAb I 5 =X Bdfe i
HysEE%  Ni%5 e B T/ERIEA, FrblE
I PR A A= ke 3 Hp a7 VB A 3 75 A8 4 IR
AR AR RAER B DM TR B AR KRB =
AR E R

Lk R, SESRNE A LR RN R,
MALDI- TOF MS# AR#RVERIRE FEREE TR HIL, &
TELERE 169RNA FHI0 T &5, rl RS
I PR 2D LA T B s RO ERFE S, IR PR b o7 RN
S8 AR 2 [ RS EE 2, Mttt — 20 e 4 el
HYSE AR

& £ X W

[1] 20, XS B, 2, 5. MR AR PR AR 4355 HH 9o I P 4 B 11
Gy A MR ZG ST, AR IEBLREE S9%, 2015, 25(10): 40- 4.

[2] EHR, SinsE, B8, 42 2008- 2012 122+ 3154 FRAEA B
PRS2 AT, PR R A ZRAE, 2014, 39(4): 301- 305.

[3] HFRZE, Fi—, HTHi. EEARRIER ERZMI. 55 3 ik, mat
ZRFAAR A Bk, 2006: 760- 799.

[4] EHICE, MRk, i, & A S |4 PCRAZH 4H e I &
PR AR A GURARIIHEL. Hh E Gz e, 2016, 15(3):
145- 149.

[5] PETTI CA, BOSSHARD PP, BRANDT ME, et d. Interpretive
criteria for identification of bacteria and fung by DNA target se-
quencing; approved guideline. CLS document MM 18- A [J]. Clin
Lab Stand Institute, 2008, 28(12): 1-17.

T, X 5. AR BRI A A1 M 21 54T ). =5 2454

5wk, 2016, 19(2): 235- 240.

[7] BFHES, T, 5kiE &, 5. MALDI BIOTYPER FI VITEK MS A&/t
HEEDEOCHRNT LSS TIPS SRR B e B LR R S ).
AR IG PR v, 2015, 38(2): 98- 101.

(8] P, B ROARAEN IR A= Pys e 2 AN I RTR. 156EE 27,
2015, 30(2): 97- 101.

[9] HETk, 256, MALDI- TOF MS ZEIS PR (40 Mo ke B v 1 7 F ).
R, 2015, 30(2): 102- 107.

[10] LEE W, KIM M, YONG D, et d. Evauation of vitek mass

spectrometry (ms), a matrix- assisted laser desorption ionization

time- of- flight ms system for identification of anaerobic bacterialJ).

Clinicad Microbidogy, Ann Lab Med, 2015, 35: 69- 75.

KIM E, CHO Y, LEE Y, et d. A prateomic approach for rapid

identification of Weissella species isdated from Korean ferment-

ed foods on MALDI- TOF MS supplemented with an in- house

database[J]. Int J Food Microbid, 2016, 243: 9- 15.

RODRIGUEZ- SANCHEZ B, ALCALA L, MARIN M. Evaluation

o MALDI-TOF MS (matrix- assisted laser desorption- ionization

time- of- flight mass spectrometry) for routine identification of

anaerobic bacterig[J]. Anaerobe, 2016, 42: 101- 107.

FAGERQUIST CK. Unlocking the prateomic information encod-

ed in MALDI- TOF-MS data used for microbial identification

and characterization[J]. Expert Rev Proteomics, 2017, 14(1): 97-

107.

CHERKAOUI A, HIBBS J, EMONET S et d. Comparison of

two matrix- assisted laser desorption ionization-time of flight

mass- spectrometry methods with conventional  phenotypic identi

(6]

1l

[12]

[13]

[14]

fication for routine identification of bacteria to the species level [d
Clinicad Microbidogy, 2010, 48: 1169- 1175.
[15] HHT555, Bk, w0, 5. 16SRNA FF4 R A G PR ks
SBEELITA Y S E [, ZERIE R S44R, 2015, 50(7): 1000- 1003.
[16] 7585, ARFE, 174, 55, LA DO hT L B (T INA) o
TEROR T8 WA AE S W), R ERES FAE,
2010, 22(10): 868- 875.

( EBEU} 45D

o 73 .



