ERHIREFRE 20224 1 A% 43%% 28 Int ] Lab Med,January 2022, Vol. 43,No. 2 « 129 -

- it =
MALDI-TOF MS £ ESREBIEBREN LI STHEMRL

LR I R L E AT S B AT £ AN £
1. OFEAKRFRIEREBEFIRHBAEAMAESF P, R M 510282;
2 AFEHNKRFHRIER AEALEZAAHTS, S R M 510282

H OE.BE HER TLARMEELHE S B T AiER RK(MALDI-TOF MS) %2 & R B3 &% K
R EE R EM T MALDIF-TOF MS 5 2 B R EFERBA A RER A FH oL ES X, AiE AMS
MERRBFEERAMEAEBEE LB RRRALA[DRBHAHIERERASDA) T RF HE A K
A (SDB) .3 708 (28,35 C) AR AR T H (TR UK F . ARF) S REERRERL T ERFEH
Hra, BR A VITEK MS ##HE X (RUO XD PR MEDL REFEERA R 8 2% ZE, SDA 4 SDB
#iE4H MALDITOF MS %52 B REFEKRRA . GHRENREEBR P THRERS, AABERARENR
EE B G IEEARL A2 35 CHEME T ERERZ, A5 dNAERLTEMERGT 71.4%. L+
BASAHEZEMERZG, Tk 100.0% ., PR FARRARL T AR R, 18 LARARARFERAL
SDA £ 35 C34a3~5d, HEMVTR U EHANAETHIRENLE L EHE, I THIRERH LR
RIFERARMHER,

KBF AR ABRE S AT RERER; BZREFERE; X7

DOI:10. 3969/j. issn. 1673-4130. 2022. 02. 001 FEZED LS R146.5

XEHS:1673-4130(2022)02-0129-06 MktRERD A

Study on the optimized pretreatment conditions for identification of Talaromyces
marneffei by MALDI-TOF MS”~
LIU Yugu'?  HE Ying"" ,FU Junfang"'?,LONG Jun'",
XIONG Jun'?,JIANG Lingziao'? \WANG Yanfan(‘g,rl'ZA
1. Microbiome Medicine Center ,Department of Laboratory Medicine s Zhujiang Hospital
Southern Medical University ,Guangzhou ,Guangdong 510282 ,China ;2. Innovation Platform for
Public Health of Guangdong Province . Zhujiang Hospital s Southern
Medical University ,Guangzhou »Guangdong 510282 ,China
Abstract:Objective To construct the database of Talaromyces marneffei for Matrix Assisted Laser De-
sorption/Ionization Time of Flight Mass Spectrometry (MALDI-TOF MS) identification,and to explore the
best culture conditions and pretreatment method for MALDI-TOF MS identification of Talaromyces marnef-
fei. Methods A self-built mass spectrometry database was constructed by using 8 strains of Talaromyces
marneffei. The effects of different culture media [ Sabouraud Dextrose Agar (SDA) ,Sabouraud Dextrose Broth
(SDB) J, culture temperature (28, 35 ‘C), culture day and pretreatment methods (formic acid acetonitrile
method and direct coating method) on the quality of spectrum and the accuracy of identification were com-
pared. Results In VITEK MS research use only mode (RUO mode) , the self-built mass spectrometry data-
base of Talaromyces marneffei was successfully constructed. SDA was more suitable for MALDI-TOF MS i-
dentification of Talaromyces marneffei than SDB,and the latter had more interference peaks in the acquisition
spectrum. The characteristic peaks of the spectra collected at the two temperatures were similar,but the iden-
tification accuracy of colonies at 35 ‘C was slightly higher. The accuracy rate of colony identification was high-
er than 71.4% when cultured for 3—5 days,and the highest rate could reach 100.0% when cultured for 5

days. The extraction effect of formic acid acetonitrile method was better than that of direct coating method.
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Conclusion The best identification accuracy could be obtained by culturing Talaromyces marneffei on SDA at

35 °C for 3—5 days and pretreated with formic acid acetonitrile method. This is also applicable to the Talaro-

myces marneffei with atypical morphology.

Key words: Matrix Assisted Laser Desorption/Ionization Time of Flight Mass Spectrometry;

ces marneffei; identification

R Je FE R B CTMD J& — FlOSUMH 25 . 4T T
ZR T M X K TR R O b X, AT R HOME O, 2k
T 3% BB B ORI XS L TS 22, R O L o
YOE L A EED O HAT, TM Y% G A H: R 5 75 4
TIE GIRLEE BURE P RET 0 2 S 3 L (B T8 285 R B A
B L B — L BE B 3R I A 56 N B B B K DR A R 1 1
. NTAE 32 8 F 26 . A FAEYF IR E S
PRuE” A H ET A GE B T I R A 56 B 19 H O S e
I AE R, B 5T A B O R R R B AT I R B 4 R
(MALDI-TOF MS) 7 fi#f A= ¥ %5 78 451 38 A i ik
FCEAT PO e 0 U0 SRR B A T S R K E
#0 H BT MALDI-TOF MS &2 WA
Bruker Biotyper & VITEK MS % %¢ ., {H H %} T 3 AH
ECT Y N FH BE T B A RS . AR BF IS L AE VITEK
MS BHf A X (RUO #20 diig # TM 9 2 % B
J o 9138 3 b A ) K5 3% % 1 JORE i A BT L R
FHT TM 5% % 1 fe AL 55 77 45 00 F0 i Ak 205 7
BT SER/ (I
1 #R5A%
1.1 MPRCRIE w5 RN R 22 BRITES Be & 30 B 43 2
) TM 8 k. &tk 9 5 43 Wil o ZJ01. ZJ02. Z]2360.
7J399.7]18919110, ZJ110307 ,ZD180201,ZJLin, Lk I 4
ML WS F X ITS M r %62, UKBREAE
ATCC 8739 1F by o F P9 o 5 AT ok
1.2 & 5i5  MALDI-TOF MS (i EH A9
Mg L3R B 4 A7 BR 28 W B8R E AR V3. 0, RUO ##
) 5 bR K 2 i AR TR AR (28,35 °C) L B KA B O AL
KIEITE ML B2 IR (3£ [ Themo Fisher B A RA DD 5
L~ K U0 O 55 1 48 0 Bn B 1% 9% 2K (SDA, 7 M 17 3tk
FMAEY R AR ; VITEK MS-CHCA 58 i (3
BN o HE-4 IR . VITEK MS-FA(E
BRSO N B R B TR T AR BV . VITEK MS-DS #t
M Gk B A ) A B 35 I 00y A BR 2 1) 5 4 28 0 L 2R
(AT AY TR BRHAERAF];70% L8, B
Mg . O (R AR 2F R R A A |DD L 281K %
1.3 ik
1.3.1 srAflrauifls T SDA FHR4EFh ik 8
Bk TM,28 CHi3% 5 d. & 0. 05 % ki 20 A 85 iR 18
AR L I 12 2 A ik 1R Bl
BT BT R ERE R 2 X107 4~/ 2T
1.3.2 HHKEEFE BEER TM EHRZD 2X10° 1~
FHEF T SDA VP [C ) %5 b8 R 17 55 5% & (SDB) h, T
28.35 CHFATHFR 4 BIAESS 3.5.7.9 K HUA ¥% A &b

Talaromy-

PYEAT OIS E . LUgRS ZD180201 K i I3 1% %5 4
#ay TM i S %, HAa 7 TM HTRIES%
JBE Je M TM B8 33 )%

1.3.3 WERTAAHE IR BRI TE (35 °C) Bk
FH R MRS BRI, B 22 M WV (28 ‘)
K FRE TS5 M L ANgF e, LMotk 2HR
BUR7ELG  HEBURE , PR L A SR IR ¥ L I VITEK
MS HEFF (1) 220K B AL FR 7 3k B R 20 06 s Ab B,
AEEBRMT ., BRI E R VITEK MS 224k
L AT AL 35 1 EAT AL B, B A W 22 AR N Pk SDA
5 SDB H ¥ 50 51 F 900 pl 70 % Z BE#HE 10 min,
14 000 r/min &> 2 min, 3 EWE W TOETMA 70%
HIER A 2 G 4 40 pL #R3% IR AT, 14 000 r/min & .0
2 min, U1 pL BV O 48 A AR I BB 5 A7 I
TrEFE S 1 pL CHCA B . =il F 4 AL, A
SIREFIE ISR HIR A e L B R
AH TR 7438 R A, fF T /R A 0.5 pL VITEK MS-
FA, TG % 1 pL CHCA X, Al SR 48 i i
RS

1.3.4 WESHE LDHT 1 PGS ZD180201)
TEA [ B 92 55 (SDA . SDB) , 1% 32 1R B (28,35 “C) . 1%
FERB(3.5.7.9 &), BiAb B 3 (B 1 6 B IR
T 1 A A B R M AR L A R L
Wy A A VR A B — BRI L IR (5 5 0m o L2k
FasE K R 80 ~ 250 MY IE, i TM &%
L M A VITEK SARAMI B4 v .

1.3.5 S5RHAEE LB 3 % e a5 Rk AT A
B AN V3. 0, SEAR A7 38 28 o5 07 B A8 4k ok $2
NS BAT R BE Gl R A Gk VB 40 3 i, sk dR
N AR MR 60.0%0~99. 9%, &5 R
AIAE BE KT & . BB R [ER X AR AR o BE R AR, 7
Bk R IR AT X ). a0 @ 4R R 5 R )E
AT AT J5 i AN DR C

1.3.6 WIEIFQI@EIaErE  FHLR 7 %k T™
B5AF TM 2%, I 6 i o 62 Jo 3% i 1, ) At e
T PR AR B 39 ~ 41 N4 IF P I, R AIF P 1 A R 2
<1 400,

1.4 Giib2Fab s 50 R LU sk B R R,
FL A TR 15 9% R 50 15 9% 1R 8 R b BE 7 i TM
J S IE AR IR B % = 1E 0 5 0 TR R B/ B B X
100% ., HEEAE /N, KIFTGIT 07,

2 % R

2.1 OR[RIHE IR KB 8 95 0 KR A B4 R XE TM



EffhiE¥25202241 % 43%% 28 Int ] Lab Med,January 2022, Vol. 43,No. 2 ¢« 131 -

B i RS2 me TM BT i &1 Y 2 06 DL T 3
fai bt m /= 7 848. 00,6 113.00.6 668. 00,3 335.00 [ff
S SR TTR B N B B N B o S N R 1 3
SRR A A 28 CHEFRFREIE FE Dim /«
6 113.00 Bffir A FE 0, WLIE 1A LB, 1 35 °C K 3% LU
m/z 7 848.00 BTk W, UK 1C.D,

AT SDB,SDA K #7609 TM B 7 R E R B £
()RR AIE 25 7 U6 A 5 L5 8 B S0 179 o JO it SO 3 i 11,
Kl 1A.B. TM 7€ SDB 35 °C 1537 I i & >R 2 19 &1 T
G EBCR D R T £ R i
HTIREAHE RN ASHE ., HARMH SDB 4k 4L

XF A 7 BRI PR 43 B TR R R AT 8 5%

AN TR) 355 5% K X e i UG 1 0 5 0 B R R 4
B, 55 5% 3~5 d B SR AE 9 T % i 1A T B AR, mT 4R
P 250 BT 5 50 3 W 0 A0 40 I 06 15 M Eb A v
UL TA B.C.D, 1355755 9 KB F5AF 06 A i i B J
W HAR S 50 BE a5 HE B L WK 1ELF.

HRONEL S HiRL T # okt 1T i e &
B AERHIE W e AR 56 3 REEFRIT, HIR O G LK H
TRIE TR T 24 5 5 0 8 B A R AR 0, HL
{5 M b R RS 5 (K 5 2 5 B T R P T i 1A
VC Pk SR AT, 48 B A AR ORCR BEAE L LR 1C.D,

611339
2424.42 it
ol 4809.75 784196 962159
217470 yg96 76 3923.48 | 604]2‘.45 seig7s 83681
“ ' L b | ' 4961.21
11671 ) A A A
A
667130
361220 ‘
2100.61 39627 oma i 755182
Annadhach, L. b M A " 4;..11;
2000 4000 6 000 8000 10 000 12 000 14 000
B m/z
333543
7848.68
2161.76
‘ 3051.?1 61L|M7
2092.32
3984.63 !
3020.82
644536 746375
332420 480831 .
c 7848.68
333517
611435
R LA I 6669.25
2100.70 3T 6043.78 746375
4808.31
2000 4000 6 000 8000 10 000 12 000 14 000
D m/z
2093.44
210243
6112.61
3057.83 .
20049 Llu i 449426 MJL 74{1.10
E
210135
333546
N 6113.92 7848.06
M P J 1 ].l\' '.I | I' . v v
2000 4000 6 000 8000 10 000 12 000 14 000
F m/z
WA N 28 C,SDA 555 3 d. WIR 515 ;B 4 28 °C,SDB #5155 3 d. IR i1k ;C 2 35 “C,SDA K535 5 d, HIR¥E:D K 35 CL.SDA K5 5 d

PR NG E N 28 °CLSDA 8538 9 d. IR OG5 F 35 °C.SDA 555% 9 d. H k.

& 1

VITEK MS RUO #sX R H) TM Ri%iE &



+ 132 - ] R B [

FRE202F1AF43%% 28 Int ] Lab Med,January 2022, Vol. 43,No. 2

2.2 MALDI-TOF MS XA [a] £ 37 i B | 5% 9% K $
) TM B IEMR L AR FIRE T B TM
Yoo B R R TEAR R 35 37 KA, 35 °C 35 5% 1A 7% 48
JEIERA S T 28 CH WK, Hrp 35 CHi 5% 3~
7 dNEEIERE R 70, 0%, 3595 5 d B EIE
BRI 35 100. 0%, 1 28 °C Ky 7% b 75 W) 75 22 78 35 5%
3~5d 4T MALDI-TOF MS % 5, iF fi % ] 48 i
70.0% W 1,

AR FZERECT M TM B2 45 R B, B 3748 5
KU EF B R (28 C R R K E# RN
85. 7% ,35 ‘CH5 R4 IEH K N 100. 0%) . 1M 15 F#
550 KBTS IE BRI AR 50.0%, L% 1.,
x1 VITEK MS RUO A XM AEEFEE BEFREH

TM $EEBELLBn/n(%)]

K 3% L
KR RE(D
W22 (28 °C) BEREA (35 °C)
3 5/7(71.4) 6/7(85.7)
5 6/7(85.7) 7/7(100.0)
7 3/7(42.9) 5/7(71.4)
9 2/7(28.6) 3/7(42.9)

TE AR 4 BB T AR BT 5 38 O TR L

2.3 MALDI-TOF MS % A [a] fij 4b 3 7 32 55 3% 19
TM %8 EfR R FAFROIEE . R EXT
35 'C,SDA ¥i## TM #EATHT AL B, 45 R Bow , &2
TR & N8 1% 32 ICER (2R 7 %5 78 19 1E 0 SR I v ELIR T
W2, 5H WIR O L EH WX TM 1% 8 3%
BRI N B IR 3~5 REEILW R, biE
FR ] 4 L S5 RE I AR SRR AL LR 2,

x2 VITEK MS RUO Xt ARE AT E 7 EN TM HEE

EmMELEL/n(%)]

N IPUPLpIRN
R R (D

W iR 20 B
3 6/6(100.0) " 5/7(71.4)
5 7/7(100. 0) 6/7(85.7)
7 5/7(71.4) 5/7¢71.4)
9 3/7(42.9) 4/7(57. 1)

WUk IR AT Bk (455 ZILin) 7 35 “CH5 3% 3 d i, VK 2E
IR e L TR 95 1 V0 7 5 TR T
2.4 MALDI-TOF MS 7 AL TM % 52 1 i i (4
2.4.1 RHATM MIEASAARAE  ASHIESE b (1 R i
RTM B RS B A RS 7 B BE R 2% BR VLB e AR il vt
T VR BOR D T, T8 25 2 8 B0 0 38 B BUAH Y, {H R 41 £
BN, 28 CHi g T~9 d REIF R4 W4 6
F,4 ITS MFUESE R TM(100%) . WL 2,
2.4.2 TM H & ¥ P A A J R B bk 45 0 by g
o XTF 28 CHiFR 7 d RAPWLA B ERMASAE TM
R (S5 ZJLin) , AR KBS S LR TM 18, {H 85 557
3~5 d B Al g TM [ #5086 PR IE i 45 2, I K5 9% 40
T~9 R¥TLHEL TM A EHE I IEH L E . AFE

JEE VR AL BT 0 S A R TG 5 . AR 3,

WA N 28°C,BR35TC,
& 2 FEA TM(48S Z]Lin) ¥ SDA E
TRBRERES 6 dHEES

x3 VITEK MS RUO #= TM BB EEA N8R

TM £ & # K 5 B
A By

R 92 KD KRR ECO)

R O M % Bk
3 28 S A
5 b= i
7 g ]
9 g P
3 35 R P
5 I f
7 w w
9 o o

VLT 35 CCRESE S d I EEEAR /N L LA I 65 T L DR i
TTYE .
3 iF it

T ARk, Bl A e 5 410 A N B B B9 3G, TM %
PR FRMKZ LT, B R A Y585 % X
TM 55 58 o 25 TR L IR B BUAH 19 B V% P AIF (35 °C
B MW RERE , 28 °C 15 37 0 85 AR Je LR 27 {0, 32 0k
FIWT A S 22508 BERM TR AR WER, 7
FA e s W FF EE AR SRR AR . X T AR
K B2 M 7%, A e et . X BRH T TM Y
WS W f R B R YT . TR B, TR 2SO R B AR 1
PR 1] B A W 52 0 3 0 TM | e S o o 08 0 4R
Pk .

MALDI-TOF MS J& fift 4= ¥ % 52 40 35 i — 00 4%
FLRT S B B AR A A AR FE B L SRR
S T S BRI PR E SE e, H R N R 5G RR e)
ZHET . HE NN Y Bruke Biotyper & VITEK
MS R T TM %S % %, Hil A HT TM Fig
Y 5 B B TR 8 3R AR E T AR B R HiRGE .

JoT 1 5 8 P MERR PRS2 1VF 2 D RS2 e, an B R S A
B B R B R A B AR BT RS . A
FoaE T P AR (28,35 °C) Wi RR 8% 37 5E (SDA . SDB)
Bige 3~9 d BRI % IEA R, Hp M SDB 35 °C
B 9% T T8 R A B i A D TP g 22 HORRAE
WA A 5o B AN B I, 2 R TR R 5% 9 R TR B T AR
JE RN TR BB, DR A B RS AT BE K A VR
PUEVES T . HAh, N 28 °C SDA J SDB w85 3¢



ERHREFRL 2022451 A% 434% 24

Int ] Lab Med,January 2022, Vol. 43,No. 2

+ 133 -

PRI % SR A B A0 53 3 1 0 W 22 LRI B R S
FERAE R S, 15 A% W AF 8 3R A 2 T W i 4
LR 7 85 SRR I B, PR O 1 1 B 37 3L 058 A I PR 1
R E R e M, LAU S5 % B, Kb 70k 2 50
)5 MALDI-TOF MS RE#ER % 2 TM, H 5 22 4 Al
T B A I 3 Sl AR BF 9T R B TM B 22 A I %
BEH 0 R A 06 AH 8L, L5 SOk 4 8 A 32 04 — 3 R FE
35 °C #5357 I 5 28 1E B R I =7

AN TR) EC TR By % 0 [8) T 5 3 % R ) R AE 04 40 A
SRIEEAFAEM 2 R AR K. TM B 3% 3~
5 d B R AT RS M A A IE B R i AR 5 KR, T ik
100. 0%, 3% F % 5 oy o7 0% 1% ] 0 o A A MR L
B S S AR A G B A B 5% ) 1) A9 28 K, R AIE 0
R U L B O DT A R e B e
FESE L X A] AR 5 B B 40 M RE A HL R R Ml RE L (A
ZrE TSR,

TM F 28 CHI 224,35 C REERAMAE K,
T [ M L33 N ) A A X 22 R TR R BRCH R & T Lkt
P B TR SR ELUR VA AT RUAL B . B VR VA T R R
Y E R, Had HF 28 ik ik MALDI-TOF MS
RGN R I vk R A R e 2 Xt T A
HEAT B 1 BOR ZR AT = 0T i i 1, N AGE T R
BT St aE T R RO T AR 2R
SECT A AT B A R R R A B Oy vk TM E R A
HEEERI 3 3~5 d WEE, PR 2 IEE
1) %5 72 1F B 2 i AL T B VR 74 (100, 0%6,100. 0% s,
T1.4%.85.7%) . X5 W R &N 2 8 A 3 BUE 784y
Ax,

ZiE E AR OARBESE A4 SDA 5 3% 3~5 d (B2
HA 35 OO EE.LFRONEEABE G, ol 315 B i
14 I i R S IR R . AR R B R RS T T IR
A TM, S TM 5P | o 6 56 2 $2 40t T Hi
B FB, EARMIALNA 8 bk TM i %15 K, b 7
B Z Wk — 0 8 H U PRI ik . MALDI-TOF
MS $E T EUE % E R ER P B R E R TR S
fiff DR N A ) 2 4 ) B /0 D R R B AR R ) R AR AR Ak
PR AL A )

&% ik

[1] CHAN J F,LAU S K, YUEN K Y,et al. Talaromyces
(Penicillium) marneffei infection in non-HIV-infected pa-
tients[ J]. Emerg Microbes Infect,2016,5(3) :el9.

CAO C,XI L,CHATURVEDI V. Talaromycosis (Peni-

cilliosis) due to Talaromyces (Penicillium) marneffei:in-

[2]

sights into the clinical trends of a major fungal disease 60
years after the discovery of the pathogen[]J]. Mycopatho-
logia,2019,184(6) :709-720.

LAU S, TSANG C C, WOO P. Talaromyces marneffei
genomic, transcriptomic, proteomic and metabolomic

studies reveal mechanisms for environmental adaptations

[4]

[5]

[6]

L7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

and virulence[ ] ]. Toxins(Basel) ,2017,9(6) :192-197.
SINGHAL N,KUMAR M.KANAUJIA P K,et al. MALDI-
TOF mass spectrometry:an emerging technology for micro-
bial identification and diagnosis[J]. Front Microbiol, 2015, 6
(2):791-804.

KASSIM A,PFLUGER V,PREM]JI Z,et al. Comparison
of biomarker based Matrix Assisted Laser Desorption I-
onization-Time of Flight Mass Spectrometry ( MALDI-
TOF MS) and conventional methods in the identification
of clinically relevant bacteria and yeast[J]. BMC Microbi-
0l,2017,17(1) :128-144.

SANGUINETTI M, POSTERARO B. Identification of molds
by Matrix-Assisted Laser Desorption Ionization-Time of
Flight Mass Spectrometry[ ] . J Clin Microbiol,2017,55(2) :
369-379.

TR AR AL YT MALDETOF MS AR ifE
JoE 1 ST BN A 52 L) ). BABF5T . 2014,43 (1) 1 40-46.
LAU S K,LAM C S,NGAN A H,et al. Matrix-assisted La-
ser Desorption Ionization Time-of-Flight Mass Spectrometry
for rapid identification of mold and yeast cultures of Penicilli-
um marneffei[ ] ]. BMC Microbiol 2016 ,16:36-45.

ALANIO A,BERETTI J L,DAUPHIN B,et al. Matrix-
assisted Laser Desorption Ionization Time-of-Flight Mass
Spectrometry for fast and accurate identification of clini-
cally relevant Aspergillus species[J]. Clin Microbiol In-
fect,2011,17(5) :750-755.

DE CAROLIS E, POSTERARO B, LASS-FLORL C, et
al. Species identification of Aspergillus, Fusarium and
Mucorales with direct surface analysis by Matrix-Assis-
ted Laser Desorption Ionization Time-of-Flight Mass
Spectrometry[ J |. Clin Microbiol Infect,2012,18(5) :475-
484.

SANTOS C,PATERSON R R, VENANCIO A, et al. Fil-
amentous fungal characterizations by Matrix-Assisted La-
ser Desorption lonization Time-of-Flight Mass Spectrom-
etry[J]. T Appl Microbiol ,2010,108(2) ;375-385.

BILLE E,DAUPHIN B,LETO J,et al. MALDI-TOF MS
Andromas strategy for the routine identification of bacte-
ria, mycobacteria, yeasts. Aspergillus spp. and positive
blood cultures[ J]. Clin Microbiol Infect,2012,18(11):
1117-1125.

WON E J,SHIN J H,LEE K,et al. Accuracy of species-
level identification of yeast isolates from blood cultures
from 10 university hospitals in South Korea by use of the
Desorption Ionization-Time of
Flight Mass Spectrometry-Based Vitek MS system[]]. ]
Clin Microbiol,2013,51(9) :3063-3065.

PENCE M A, MCELVANIA T E, WALLACE M A, et
al. Comparison and optimization of two MALDI-TOF MS

Matrix-Assisted Laser

platforms for the identification of medically relevant yeast
species[ J]. Eur J Clin Microbiol Infect Dis,2014,33(10) :
1703-1712.

IRIART X, LAVERGNE R A,FILLAUX J,et al. Rou-
tine identification of medical fungi by the CF#:%5 142 H)



o 142 -

[39]

[40]

[41]

[42]

[43]

[44]

PR B [E

2022 % 1 F % 43 %% 2 ¥ Int ] Lab Med,January 2022, Vol. 43,No. 2

ti-endothelial cell antibodies in patients with rheumatoid
vasculitis[ J]. Arthritis Rheum,1989.,32(9):1191-1192.
ROSENBAUM ], POTTINGER B E, WOO P, et al. Meas-
urement and characterisation of circulating anti-endotheli-
al cell IgG in connective tissue diseases[]]. Clin Exp Im-
munol,1988,72(3) :450-456.

RONDA N,HAURY M,NOBREGA A,et al. Analysis of
natural and disease-associated autoantibody repertoires:
anti-endothelial cell IgG autoantibody activity in the ser-
um of healthy individuals and patients with systemic lu-
pus erythematosus[ J]. Int Immunol.1994,6(11):1651-
1660.

VAN DER ZEE ] M,MILTENBURG A M,SIEGERT C
E,et al. Antiendothelial cell antibodies in systemic lupus
erythematosus:enhanced antibody binding to interleukin-
1-stimulated endothelium[J]. Int Arch Allergy Immunol,
1994,104(2) :131-136.

WANG M X, WALKER R G,KINCAID-SMITH P. Clin-
icopathologic associations of anti-endothelial cell antibod-
ies in immunoglobulin A nephropathy and lupus nephritis
[J]. Am ] Kidney Dis,1993,22(3) :378-386.
LIJS,LIUM F,LEI H Y. Characterization of anti-endo-
thelial cell antibodies in the patients with systemic lupus
erythematosus:a potential marker for disease activity[ J].
Clin Immunol Immunopathol,1996,79(3):211-216.
HILL M B, PHIPPS J L, MILFORD-WARD A, et al.
Further characterization of anti-endothelial cell antibodies
in systemic lupus erythematosus by controlled immunob-

lotting[ J ]. Br ] Rheumatol,1996,35(12):1231-1238.

[45]

[46]

[47]

[48]

[49]

[50]

MATSUDA J,GOTOH M, GOHCHI K, et al. Anti-en-
dothelial cell antibodies to the endothelial hybridoma cell
line (EAhy926) in systemic lupus erythematosus patients
with antiphospholipid antibodies [ ] ]. Br J Haematol,
1997,97(1) .227-232.

NAVARRO M,CERVERA R,FONT J,et al. Anti-endo-
thelial cell antibodies in systemic autoimmune diseases:
prevalence and clinical significance [ J]. Lupus, 1997, 6
(6):521-526.

HILL M B,PHIPPS J L., HUGHES P, et al. Anti-endo-
thelial cell antibodies in primary antiphospholipid syn-
drome and SLE: patterns of reactivity with membrane an-
tigens on microvascular and umbilical venous cell mem-
branes[ J |. Br ] Haematol,1998,103(2) :416-421.
REVELEN R,BORDRON A,DUEYMES M, et al. False
positivity in a cyto-ELISA for anti-endothelial cell anti-
bodies caused by heterophile antibodies to bovine serum
proteins[J . Clin Chem,2000,46(2):273-278.
LEGENDRE P,REGENT A, THIEBAULT M,et al. An-
ti-endothelial cell antibodies in vasculitis:a systematic re-
view[]]. Autoimmun Rev,2017,16(2):146-153.
KONDO A, TAKAHASHI K, MIZUNO T, et al. The
Level of IgA antibodies to endothelial cells correlates
with histological evidence of disease activity in patients
with lupus nephritis [J ]. PLoS One, 2016, 11 (10):
el63085.

CWicfe B #1.2021-01-02 &9 H 111 :2021-09-30)

CE4E5 133 1D

[16]

[17]

new Vitek MS Matrix-Assisted Laser Desorption lIoniza-
tion-Time of Flight system with a new time-effective
strategy[ ] ]. ] Clin Microbiol,2012,50(6) :2107-2110.
NORMAND A, GABRIEL F, RIAT A, et al. Optimiza-
tion of MALDI-TOF Mass Spectrometry for yeast identi-
fication: a multicenter study[J]. Med Myecol, 2020, 58
(5):639-649.

SUH S O,GROSSO K M, CARRION M E. Multilocus
phylogeny of the Trichophyton mentagrophytes species
complex and the application of Matrix-Assisted Laser
( MALDI-TOF )
Mass Spectrometry for the rapid identification of derma-

tophytes[ J]. Mycologia,2018,110(1) :118-130.

Desorption/Ionization-Time-of-Flight

[18]

[19]

[20]

AMERICO F M,SIQUEIRA L P,NEGRO G M,et al. E-
valuating VITEK MS for the identification of clinically
relevant Aspergillus species[J]. Med Mycol,2020,58(3) ;
322-327.

RYCHERT J,SLECHTA E S,BARKER A P,et al. Mul-
ticenter evaluation of the Vitek MS v3. 0 system for the i-
dentification of filamentous fungi[ J]. J Clin Microbiol,
2018,56(2):e01353-e01417.

XS REAME , By VT AR 98 A2 % MALDI-TOF MS [ JiE 7
16 R AR G P e PR ES W (L LT, I A 3 B2
4R,2020,41(4) :418-422.

(Wi B #7:2021-04-13 &9 B9 .2021-08-21)



