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Abstract: Objective To analyze the species distribution of microorganisms in culture tubes reported positive
byBACTEC™ MGIT960 (hereafter referred to as "MGIT960") after species identification using matrix—assisted laser desorption/
ionization time of flight massspectrometry (MALDI-TOF MS) technique. Methods  From 2021 to 2022, a total of 2 662
positive tubes reported by the MGIT 960 instrument at Tuberculosis Reference Laboratory of Tianjin Center for Tuberculosis
Control were collected. Liquid cultures were independently inoculated to blood plate and neutral -] medium, and the resulting
isolate strains were identified using the MALDI-TOF MS method. According to the MALDI-TOF MS results, the non-repetitive
results of the same patient on the same culture medium were analyzed for the composition ratio of strain distribution. For the
strains not identified by MALDI-TOF MS, 38 strains were selected for 16S rRNA gene sequencing. Results A total of 605
isolates were obtained from blood plates, and 501 of those were analyzed. Among them, Mycobacterium accounted for 17.76%
(89/501), predominant by Mycobacterium abscess 10.18% (51/501) and Mycobacterium fortuitum 3.19% (16/501). Bacteria
other than Mycobacterium accounted for 68.06% (341/501), with the main ones being Nocardia farcinica 15.57% (78/501),
Gordonia sputa 9.38% (47/501) and Gordonia bronchialis 7.58% (38/501). There were 71 unidentifiable strains, making up
14.17% (71/501). A total of 2 378 strains were isolated from neutral L-J mediums, 1 748 of which were used in the incoming
analysis. Among these, 78.72% (1 376/1 748) were Mycobacterium, 60.53% (1 058/1 748) were Mycobacterium tuberculosis
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(MTB), 4.69% (82/1748) were Mycobacterium chimaer intracellulare group and 3.55% (62/1 748) were Mycobacterium
Lentiflavum. Bacteria other than Mycobacterium accounted for 17.11% (299/1 748) in neutral L-) medium isolates, with
Nocardia farcinica 4.35% (76/1 748), Gordonia sputa 2.69% (47/1 748) and Gordonia bronchialis 2.12% (37/1 748) as the main
species. There were 73 strains that couldn’t be identified, comprising 4.18% (73/1 748). The 38 strains that not identified by

MALDI-TOF MS were all found to be Actinobacteria and Firmicutes by sequencing. Conclusions

A variety of

nontuberculous Mycobacterium and bacteria other than Mycobacterium were found in the positive culture tubes reported by the

MGIT960 instrument, most of which could be quickly identified by mass spectrometry. Bacteria other than Mycobacterium are

mainly Nocardia and Gordonia, which should be paid attention to in differential diagnosis.
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PR ) A S GRS B R T A B R R L B R A
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PAPE, FH 10 L 42 P 20 Pk B — 0l 20 758 00 17 A L R
CTAB LR HUAN B DNA, BT 51 %% 16S rRNA A
AT 8, BUES 9 F 51 5'~AGAGTTTGATCCTG-
GCTCAG-3', TiE5| ¥ ¥ 51 5'-TACGGCTACCTTGT-
TACGACTT-3' 43 W) /MR 1 500 bp 247 o XH”
B HEA I 0P 2R AT B s A R A BR A
A SE A .
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Bk 605 ¥k (605/2 662,22.73% ) , AT R W HEE A K o
R A5 5 33 A 000 45 SR 5 o [ — b 5 25 R 42 ) T e A
104 B8 J5 , #4501 A LT 53 125 1k 44 A TR b 43 A1 1% 150
T (F 1),

2 662 8 MGIT960 FHER: FR Y FE FhF o 1E 2 %
FEEL)E PR AR W A KA, M 72 SR FR 3 N AR
g% JFHR AR JCIRARAS A A AR , PR L R AR o)
Pk 2 378 Bk (2 378/2 662,89.33%) . AR & 5t 135 A6 0 4%
S5 B [R] — AR 3 &5 S R TR B 3k 630 Bk L R
1 748 Bk PR QB 55 5655 B bR AN AR R 43 A0 1 DL 7Y
ST (£ 2),

22 AR BRGAA S AL 501 3 i T
b AT KA R & Y TR AR 89 K (17.76%) , o LA
Jife B FL 43 AS R T 7 510k (10.18% ) A8 K 43 B FR AT
W16 1R (3.19%) il A 73 B0 TR IR AT B TR &2 & 1 5 1k
(1.009% ) F1 3 4 T 45 53 A3 TR R AT JE BT 5 4 (1.009% )
F2 5 AR AT R LA A ) At 20 7 3 341 £k (68.06% ) , ]
3R TR o DL IR TR 78 ¥R (15.57% ) IR K,
IR 47 Bk (9.38%) Fil ¢ 8 X8 KA 38 B

(7.58%) N 3 ; ILAMNAA 71 BRI JC i g w1570 ¢
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Table 1  Strain distribution of 501 blood plate isolates

[ G ) A

Strain Propor-

3=

JEUE 2 25 5 1dentification results by

mass spectrometry .
number  tion/%

Sy BT iR )8 Mycobacterium 89 17.76
JHR AU 53 BEAT T M. abscessus 51 10.18
R A R TR AT IE B M. fortuitum 16 3.19
B R AT B FRATIE B A 5 5 1.00
M. fortuitum complex
JOAK IR RSB R AT TE T M. mageritense 5 1.00
FEWINIR AR M. senegalense 3 0.60
IR B A R TR IE T M. wplinskyi 3 0.60
R 3B BAF I M. paragordonae 2 0.40
IR B M. chelonae 2 0.40
TR M. porcinum 1 0.20
2235 U0 A £ 300 3 BT M. stephanolepidis 1 0.20

HABAN T Other bacteria 341 68.06
WS -R T Nocardia farcinica 78 15.57
PRI KA G Gordonia sputi 47 9.38
KB A Gordonia bronchialis 38 7.58
F MR Staphylococeus epidermidis 19 3.79
FLE AT Brevibacterium casei 15 2.99
WERE ZEIFT IR Bacillus cereus 13 2.59
A KT I Brevibacterium celere 12 2.40
VIR =R F A QT 12 2.40
Tsukamurella tyrosinosolvens
HoAl 63 Fh A TR (B EL<10 Bk ) 63 other 107 21.36
bacteria (number of strains<10)

JFE A H Not detected by mass spectrometry 71 14.17

£iF Total 501 100.00

T AL AN B 1 SCIE44 8k 1 Bruker MALDI Biotyper 25 12 it 3 2
(DB-11897-4274) ., Note: Chinese translations of other bacteria are from
Bruker MALDI Biotyper 12 (DB-11897-4274).

23 PRIRBALESBEHREANS>HAEL 1748
Oy B R IR 3 T A RA AT 1 R A B 1 376
¥k (78.72%) , H:rf MTB 1 058 #4(60.53%) ,NTM 318 £k
(18.19%) . NTM ] 43>k 23 Fh, LA 3 K N 3 Bk
P 2H 82 1k (4.69%) 12 A= 5 53 BT T 62 1k (3.55% ) #1l
e e 400 2 R 1 53 8k (3.03% ) M 32 3 A3 BEFF I LU AN
HoA A0 B 4 299 ¥k (17.11%) , 7T 438 57 Fh, Herp DLz
JEL TR TR 76 #K (4.35% ) P8I 6 [Q T 47 B (2.69% )
ISR BB I 370k (2.12% ) ] 5 5 AMA A 73 1k
PRI TG Jo i e ™ il A5 43 AR T A BB A AR 1T 15 10 o i 4
TELER
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24 38HAEAL ARG FELTER AWK
A 71 RR I 53 B R AN 73 Kk i 2 TG 8% 37 343 B bk
T JOT T A 0 e PR R A4S BT 3 0 i 15 4 AR L 4 SR A W]
17 T A AT 21 TR Fh 45 25 5%, A BB R 38 Mk 25 DNA 42
B PCR ¥ 44 J5 #E4T 16S rRNA FE RN 7+, JLA5- 8] 124~
J& , 20 A0 B Pk, Horp 27 #R A2 R 16 S FJE ik

*®2

LT R TE N (SRR R S R
FICHE AOR QR e R AT 4RO s
ANFF I R AR R AR IR ), 11 RREEE D 74 Ff, Ji T )5
BERR [ 2R AT 1R 49 (R ZF AT s D2 AT s
TBCEF AT B A ZF AT R ) o 20 epoA 7 A
TR R ARAE O B i (3R 3)

1748 (RS IRIETREE N B bR B 4 52 I B A A i 0

Table 2 Distribution of 1 748 neuiral Roche culture-medium isolates identified by mass spectrometry

WA ML

PR F AL

JF 5 45 5 Identification results JF i % 72 45 1dentification results
by mass spectrometry strain Propor by mass spectrometry Strain.  Propor-
number  tion/% number  tion%%
Sy RFE R 8 Mycobacterium 1376 78.72 WE R RFT 1 M. xenopi 1 0.06
RN M. tuberculosis 1058 60.53 KA M. porcinum 1 0.06
B RN RAT L M. chimaer intracell 82 4.69 IOABFEE & 04 I FRFTIE B M. canariasense 1 0.06
ulare group FLOYROFERE M. phlei 1 0.06
18 25 WM RAT B M. Lentiflavum 62 3.55 FERRIR R AT IE B M. mucogenicum 1 0.06
JHE I EL 53 AT TR M. abscessus 53 3.03 BB 43 R AP B M. parascrofulaceum 1 0.06
HEBT M AT B M. kansasii 35 2.00 TR AT M. szulgai 1 0.06
5 SRR M. avium 16 0.92 SN BHFRATIE 1 M. peregrinum 1 0.06
A1 % A3 B R R AT IE 18 M. fortuitum 14 0.80 || A &bk Other strains 299 17.11
XA M. gordonae 11 0.63 JZ SRV R B Nocardia farcinica 76 435
AT RFT IR M. chelonae 6 0.34 PRI IR Gordonia sputi 47 2.69
WIS SI AT I M. paragordonae 6 034 545K [ Gordonia bronchialis 37 212
F & WA B TR BR TR B M. mageritense 5 0.29 5 J WIRIER T Staphylococeus epidermidis 17 0.97
18 % A R R AT 1 2 B R ML fortuitum 5 0.29 2L AE KT B Brevibacterium casei 14 0.80
complex A KT I Brevibacterium celere 12 0.69
LI REHIATIL R M. terrae 3 0.29 IR RRFE NS [CHH Tsukamurella tyrosinosolvens 12 0.69
FEPN RSP KE I M. senegalense 4023 FoAty S0 RN (I HREL<10 8K ) 50 other bacteria 84 481
EBE5YBFF IR M. marseillense 3 0.17 (number of strains<10)
RIS BRIV B M. wplinskyi 2 011 1} iy i} Not detected by mass spectrometry 73 4.18
0 BT PR AL T IRFT IR TR M. brisbanense 1 0.06 || &t Total 1748 100.00

T ra. XA RWE R, HAb 40 B 1 S04 2K H Bruker MALDI Biotyper 55 12 Jiit 2EJ# (DB-11897-4274) . Note: a. Also known as Myco-
bacterium avium; The Chinese name of the other bacteria were taken from the Bruker MALDI Biotyper version 12 master library (DB-11897-4274).

T3 SRR AR FLELR

Table 3 Sequencing results of 38 strains not detected by mass spectrometry

5 J& %4 Generic name F144 Specific name JEiE 72 HH S 44 Chinese name for mass spectrum library — FAFE%X Strain number
1 R e Actinomadura geliboluensis Jo 1
2 R KA Gordonia oryzae G 1
3 X G R Gordonia aichiensis T2 R A 4
4 LB EHE Gordonia sputi PRI T 4
5 R R Nocardia asteroides EIEik R 1
6 R G R Tsukamurella hominis I 3
7 HR R Tsukamurella ocularis T 1
8 H TG Tsukamurella inchonensis ISIER N 5
9 HER )8 Streptomyces enissocaesilis o 2
10 HERE AR Streptomyces thermodiastaticus G 1
11 2T A AN R Cellulosimicrobium funkei NIRRT ] 1
12 Fd/INFF IR B Curtobacterium pusillum W/ IR /NFF R 1
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P J& 4 Generic name Fif14 Specific name JR 22 P 3044 Chinese name for mass spectrum library B #E4L Strain number
13 FIR AR Leifsonia shinshuensis {5 MR AR 5
14 T AT R Brevibacillus parabrevis I J 2 AT 1
15 T AT R Brevibacillus agri IR AT 1
16 AT R Paenibacillus cineris Kl (o ) ZE AR 2
17 KT R Paenibacillus chitinolyticus fJLT B ZE AT B 1
18 B2 RAT R 8 Fictibacillus gelatini X 1
19 SRS Bacillus amyloliquefaciens PR UE R 2 FAT 1
20 AR R Bacillus cereus U 2R FELT A 4

T FURE P 3044 2K [ Bruker MALDI Biotyper 45 12 2 45 (DB-11897-4274) ,
Note: The Chinese name of the mass spectrum library is from Bruker MALDI Biotyper 12 (DB-11897-4274).

3 W #

Sy AT B 0 B 1 % 02 B A2 Wil 45 4% 1) & b
#E, MGIT960 W A3 % AL FH M my , fi & B ), HL
[ BURNE R =R PIe i T at S ) i i Y W i
JUIZ R . SRR T MTB Al NTM X 843 AT B 4h
WA R L AE B MGITIO0 [ #5445 BHE , 1
X 3K B8 AR B LA TR A SR B . A T
FRUIBR T MTB A1 NTM LS, i 5 MGIT960 1% 45 4 5
BH 4 g JHC b 40 B 04 2SR A3 A 1 L, AR BF 5 R
MALDI-TOF-MS Jit 3% 1 £ 48 P 19 X7 A MGIT960 FH
PEA R4S 1Y [EA SR SR W AT R R o B o S5 SR &
I, — 5 LA %) 45 14 S50 18T A e SRV R TR IR TR B
FR TR R S AR KB ER R B RG 1 Sk 4R R 7 ] BE 4 A
NH A REAFAE— 5 EL B2 B 3, H MGIT960 th 1]
PV TIZE RN 0 B35 5% . ILAh, i A F s i i
25 07 AT 1) T bR 2 4 NTM R 28R T | LA A A
b B R A 01 S 2 T

AW 5T K MGITO60 Y A4 855 % 1) [m] B A Fofp 22 1fi ~F-
BN pE B GG R 3 DL P LS B (D R IR
BR SRR R o BT A R e B PR B 5 5 L o & i fL
FELR AN HFR A AR 1 A, PRI AR IR 58 38 T 1Y
MR #b3e , LRI IR Z R0 AT - (2) BAR A i
B R AR R P AT B A I, 5 % B A 8 57
SRS I A5 153 X6 B S U %) T4, Ry 1 $ s s
RN A 5 e BRI FH 43 B 85 3R Y AR R R YA T
Ipigziyisalll8

TEIG PR |, Z5809% A NTM % 22 18] , AS[A] ) NTM 5
Z ], GRS R RR 2T AN [m]™) ) R skt o s P 1)
TP 4 5 X 25 A NTM i L % H Al 41 T JR e i) 2
SHZ W KR TT 7 Rt e B EE M. RIELE
SEOV IR H AR A 3 RS R iR B A e R Tk
FE NTM % 5E (9 T ARl 4 BERE 0 I ] A28 5 A
ERETEAR . AWFIEE o FUE B ARKL H T NTM 235 20
AR, 4G H AT A AR RR) & 0Tk X 43 1) L — e

SRR B RN S — N S BOFFE B A B Ak e vk
Kor H PR AR B A AT R B TR AR B L ZE N
IR BT B 55 T PP e BOFF R . ARk i o i 2
P2 23 SE P PN 0 B AT 3 2H ( Bruker [T 1555 M.chimaer
F M. intracellulare V37— FEATIR ) , IR 2184
PR B R AU BT TR SR 3 o AT 1A 43
REAT B A & 20 B TR R AT IR TR I L 8 o0 AT B 45
AT I AR B AR TR 43 B S R | NTM 5 2407,
RIZ B RETE [ NSNS A HiRGE X T g2 i T BT
T i AT B 0 JE A I AR, TSR BE T A A
TE S AR ME S & HJE 5 NTM, H A B 2 K AR 2%
1A B AR BE M T 42 d, IR R A D B
SR PR RS SR LS B S AR RAD TR K i a], 58
55 SR T f HAAs M B . B TR R R Y ST
W2 T 7 L RT3 2 S5O TR R R K TS YL i SR R 45
i RASCHE — 2540 3100
HEEFEMCH EER AL AL, G R IR
R SR T e R 2K R BT
J& SERCEH RS o BT h & B AT 1 LA
B LR JE R TR VB ER R RN S R B IR
Tl 22 L, FLAG: HE I Bt 2 30T B i LI NTM, B %5
RGN 5 2% (R AR B HH B 3K 26 25 P O B 5 | S A N2
P B WA IR 2009—2021 4 H E R
BRI A T 2 AE 5 P 2 B0, BV B A i R B s
b R 5 (39.9% ,176/441)™, Z T 1E MGITI60 15 33
B ERK R, T E AR B AT AL Ytk
fiE FNJE 25 FRAE 1R 25 5 B 1R 12 o0 il 45 #% 5 NTM
Pt MR G AR 26 Ao B R B v 24 13 R
BRI B AT 40 BT I R BRI S BB 3 YA R R () R
MiR1Z . W R BE R IR 1 B3 2 o e U he
A AT FE A (AL FE SR ORI 18 M BH 2
PEGBR ) 19 B IR 5 T A T 25 4% 0 1) %
el PR, R X T BE 25 A R B AT SR S W
I N 7 ] R R A B SR O TR R 1Y e S R
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EE ) RN R N IR SR E R s
QPR AL I T e . BRI AR AS v 43 5 31 11 3k 2
PR 0] RE R AT B L (R R A B 5 PP G H R R
1R 7 5 | S S 6 2 I PR A TR, ey S i W

AHIFFE G A B B LA 8 B ik 22 3k 70 4 A
A — S UL TR WA D HE A B R B A B A AR
MGIT960 FHEAS Hh B &t , 25 JE T AE SR IR I
K, AT g G ERAE b T f sk R R sl At TS G i
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