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A 5T HE T ARREARA QI 2H 2 07 vk R TR 5 4L
YRR (3% — DU AR A AT IR ] B I R (Ulira—
high performance liquid chromatography—quadrupole
time —of —flight mass spectrometry, UPLC —QTOF -
MS ) X 1 B JE P A ™ M kA O3 8 ARG, 20 B T
AV AR B AF 7 i B ME 22 57, O X R vk 254K
PR AR HEAT W AT, R R AR IR R 2y
PEZ 18] Y QI AE

1 MR57R=®

1.1 5

T TR RO A S B B RS, B B A
B A 45 B, AR AN, 40 BRI R B ISR 1,

Jigi 0> 12 & N ¥ (Brain heart infusion, BHI) | ik
L= W B IR (Brain heart infusion agar,BHIA), %
[l OXOID 23 /] ; FH s (532l ) , 20 (B2l , 56
[E Thermo Fisher A F]; H R, 3€[E Honeywell 2
A s Milli-Q 47K, 78 5 ¥R 5w 4 4] s Kinetex 2 #H C18
WA 54, 92 B €345 55 (phenomenex ) 23 1] 3 Y
WML g RS, B S R Ry A R
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Table 1 Main information of L. monocytogenes

Bk 5 BB AR Bk 5 LR Y
16081401 05 A H A 16081425 M E =X & C
16081402 A4 HE A 16081426 JAE =L & C
16081403 7 AR HE A 16081427 JHE =L & C
16081404 0 A H A 16081429 WME =X & D
16081405 05 42+ H B 16081430 WME=ZXL & D
16081406 05 42+ H B 16081433 B W HE
16081407 g A2 3 B 16101201 2 &R
16081408 G A2 4k B 16101203 28 &
16081409 7 IR HE 16112101 Ty A= 3% 5L ) e B AR
16081410 7 IR HE 16112102 Ty WA= 35 38 T e R AR
16081411 4+ i 17041902 B X A2 ()
16081412 B W HE 17041904 B X A2 (& T %)
16081413 X R 17061702 e 2y
16081414 MAE =L #E A 17061703 IR
16081416 JEE =L # A 17061704 Py
16081417 JAE =L & A 17061705 P
16081418 JHE =L & A 17061707 R A
16081420 JWE=ZX & B 17061708 R A
16081422 Z=X&B 17061709 B
16081423 JAE =L & B 17061710 B

TE - A~D AR [ — i i3 AN T 50 R0 £ R

12 NHFE5EE

A % B0 L (D-37520) , 5 [F Osterode 2%
5 /N AR U R 48 K (XHZ-03) , F e 3t 2%
S8 e AT B2 R M B 1R X (SB5200D), 7
BB 2 PR AR A A, B B0 4 X
(Concentrator plus), 12 ¥ Eppendorf 2\ 7] ; P #T

KA A ] ER B B A (Triple TOF 6600) | # & 54
W AR {5 3% {X (ExionLC AD), 5 [ AB SCIEX 24
A,

1.3 Hik

1.3.1  BABRIGILRIEE 35 N W42k DR R AR 3 T
BHI K37 3,37 C M HEEFRIREE SR 16~18 h, X
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I G T 4 b B B — A TR R R 2 4 R T F2 PR AR LR BT S 53 B
BHIA P4z b g 47 kG4 55 3% ,37 ClE IR 5 37 M100-S24-2014 #7#
16~18 h ﬁﬁ?%%%ﬁilﬁ%\o B 200 HL% 1 k4t Table 2 M100-S24-2014 standard of institute
By, 4 BARBLEG 1:100 InE)HTEE 0y BHI K 7 of clinical laboratory standardization
SRR, BOMRCE KBRS s MICEHRA R gl
Py He HAE(S) A1) it 2% (R)

. LyaEs <238 - >4/76

1.3.2 TR BUR MRS RGO R A R
V2 DN TR PR R T A R R R X R T 4 T R
N4 B AT BRI (ATCC 25923) AR 418 B8 ik 1
/NI B BE (Minimum  inhibitory concentration,
MIC) i X B I PR S5 6 %8 o 94 AL AT 5 B (Clinical
and Laboratory Standards Institute, CLSI)M100 —
S24-2014 5 H X T AR T 25 M E 47 4 501 (3R 2),
5 TE AR 2 A R AT S AR ERT O 2 O ER
SERHIITHE

1.3.3 AR K LACE =W RS, Wan Ak
JL AR ) i 4 U2 B] Singh A5 5 1k IS A
R, KR P A 40978 BB K (4 °C) VK
HARFRA 1.5 mL; Z T R4 AE Ao A TSR
FRALK AR FA 1.5 mL, HoAx 26 95 2 B8 SCik[20] 2
7o HAS B AR (UM T B RR M 9 A P 1 B0
WA X BE T B 4 7 m A 100 L 4K i
v . el 25 m i A B AT 0.22 wm
R AL IE RS 8, AR E T A N
A8 BUIRSC T A Sh R, -80 CIRAF . AT
PRAE S 4 AW 7 AT IR . B S REAS IR ) 25
A (10 wL) ARSI 50, 1E O o f 45 1)
(Quality control, QC) ¥ iy, X 12 45 A £ 14 £ 2 P
AV S MR HEAT I

1.3.4  AEREARACEI A 0 R L e RO (1
% R 4t (ExionL.C AD,AB SCIEX) T B ¥k it 4 €
W e oy B, A HEAE ] C18 S AR (i At
(2.6 pm, 100 A, 100 mmx2.1 mm), WAHHEFR S
SR E RS A F L 0.1% W R B K ; B
A& 0.1% W BRI NSV W . it sh AR AT i 47
P B i SIAR DR RS B2 N 3% 3 i, (g AL IR
JE 40 °C, #i#E 5 3 pl,

JHL P A8 7 A A SR P K R 55 R
(ESI) 9 DY AR AT AT Hif ] B2 36 5T 335 4 (Triple TOF
6600) , 73 BI7E IE BB - A B AR T R AL E I | 1l
413 (Full-Scan ) #1155 S A& 38 47 3 4% 2 (Informa-
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Table 3 Mobile phase elution gradient

Wimin AR A RBRBG

mkL.cmin
0.00 98 2 03
0.50 98 2 03
7.00 60 40 03
.00 2 98 03
10.00 2 98 03
10.10 98 2 03
12.00 98 2 03

tion dependent acquisition,IDA), & 5t f16x
(DBS) , W — % ik KT RE . BT HSK
BOE I8 TR0 T Y WE%5 LK (Ton spray voltage
floating, ISVF),5 000 V; 11 2§ 45X 19 15 %5 L
(ISVF),-4 500 V., —Z¢ 5l Y YL L m/z 100~
1000, FREARIE] 0.250 s; — 20 BHE 9 18 il m/z
50~1 000, {4 F B[] 0.05 s , 452 2 38 ] #5543 B A =X
(High resolution) , filf & HL J& (Collision energy,CE)
4 35 eV, filf i fE 5 Z 1 (Collision energy spread,
CES)J 15 eV, S PRIk 73 B B £ bl >R 4 o
T A R R, [ A Sh R ER R G
(Calibration device system,CDS) il % H] CDS %
RN T R GERIER,
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141 Bl ab BRI MarkerView 1.3.1
BAE (AB - SCIEX) 52 BUXT T A7 AR ity 14 DA 00
W L T e RG34 I — Ak S5 B s T ik 3L R ]
SIMCA15.0.2 H % 11 Aub B 4y 1 2 5 40 0 47 1 2
T #3043 A o ACER (Weighting) 5 4 il 7K 46
¥5FE (Pareto scaling, par) . %% ft. (Transformation ) 4y
log F 4k o 12050 1 7 A W Y 1E A2 i Fe /N e 43 Bt
(Orthogonal discriminant

partial least squares
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analysis, OPLS-DA ) #5251, B R Y 115 2 8 (R*Y HN
Q) T ELUPE BB ) B, 2 RPY F Q7 fEK
T 0.9 i, N HE ST R AL A R R T Y T R
FHNE . S8R A Q° By E (e i 4k T 0.2~0.3
ZAR] v fo T 4G A 0 S R AR A T A
BRSO MR R R RN T 0.3 If R T
0,Q* W #EFE/NT 0.05%,

142 ZRMYREE 225006 Y itk
T YE R gt o M 2 4e s g it o A Es &
9773, i SIMCA B 57 OPLS-DA #E7Y  R
I A5 10 i 1 7 i A2 (. (Variable impor-
tance in projection, VIP) , 45 & & 35 M G i HE 1T
WEE SR E, K8 P BE 2RI s
YysE VERRIE R “VIP=1.5 & P<0.05", WE% S
645 W 1 4] 2 B 356 1 ) Peak View 2.2 %K1 (AB
SCIEX) # i) Formular Finder ff {4 , 396 £5 i &5 1% 22
TE£5x107° u LA 4k 2 20 A7 8500 PR A - A
JESE e 22 ARG W B 6T IR £ RN 2R AR 20
B4 E  (Human metabolome database , HMDB)
(http : //'www.hmdb.ca) ,MassBank (https : //massbank.
eu/MassBank ) FI7EZ 4K MS-DIAL (http ;//prime.

psc.riken.jp/compms/msdial/ main.html )24,

1.4.3 22 AW wT AL 70 A A4 CIaTE B 20 B
GraphPad Prism 8.0.2.(263) ¥ T 7 EW
Kl E 2 . MetaboAnalyst 5.0 7F 2% %5 4 &b B 4K
4 (https : //www.metaboanalyst.ca) 1 Statistical
Analysis $E5H]T 22 40 5 W R R L0 #, Bt
f) Pathway Analysis B 25 & 5Uf kR 5 2k P 40
H B4 i (Kyoto encyclopedia of genes and
genomes , KEGG) (https : //www.kegg.jp) F F 1% 1 1
e H T

2 HR5HM
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BT CLSI A BIbRIE, XF 40 B 531G 2= Ry 1
PEAT O i WAL AR R 2 W ORI E I 45 2R
(K AR P A WA R KRB R E R H
BRI RR AR AT U RS T M
AR R BN BUR . WO 07 8 v B AR N T
BAW R, 255505 0 30% (12/40) H
100% (40/40) , 38 2 304 16 R N 70 A2 1) Tk 24 73
Bt 728 e e g POt R

R4 BETHBEAERNRERAHEER

Table 4 Results of drug sensitivity to common antibiotics of L. monocytogenes

EE Y N GM AM p SXT VA E CIP RA TE
16081401 S S S S S S R S S
16081402 S S S S S S R S S
16081403 S S S S S S R S S
16081404 S S S S S S I S S
16081405 S S S S S S R S S
16081406 S S S S S S I S S
16081407 S S S S S S R S S
16081408 S S S S S S R S S
16081409 S S S S S S R S S
16081410 S S S S S S R S S
16081411 S S S S S S R S S
16081412 S S S S S S R S S
16081413 S S S S S S R S S
16081414 S S S R S S I S S
16081416 S S S R S S R S S
16081417 S S S R S S I S S
16081418 S S S R S S R S S
16081420 S S S R S S I S S
16081422 S S S R S S R S S
16081423 S S S R S S R S S
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A5 GM AM P SXT VA E CIP RA TE
16081425 S S S R S S R S S
16081426 S S S R S S R S S
16081427 S S S R S S R S S
16081429 S S S R S S R S S
16081430 S S S R S S R S S
16081433 S S S S S S R S S
16101201 S S S S S S R S S
16101203 S S S S S S R S S
16112101 S S S S S S R S S
16112102 S S S S S S R S S
17041902 S S S S S S R S S
17041904 S S S S S S R S S
17061702 S S S S S S R S S
17061703 S S S S S S R S S
17061704 S S S S S S R S S
17061705 S S S S S S I S S
17061707 S S S S S S R S S
17061708 S S S S S S R S S
17061709 S S S S S S I S S
17061710 S S S S S S R S S

TS XA R UG R B A R 25 5 1 X B0 A4 3R P S5 25 5 P A R M4 mG . GM : IR KB R AM & R VUK P 5 85 % SXT & 07 Bk 0l

VA T EZF B LR ZFCIP. NV 2 RA L FIAEF; TE . U ZE |

22 HEHEZENH

3 F UPLC-QTOF-MS, £ 1E 1 B T F
X B 2 BT R A T D A W HEA T 43 B R A
MarkerView S H 0 500 46 v, B 50 6] o7
R F IR it mAesf b MR8 S TR

KI5 R (B 1), E A 7R Markerview 244
U 4 BR8] 43 1) 1% & A 0.6~5.0 min Al 0.6~6.0
min, fEIE B FEAE 20504845 3 795 A
4 174 D0 A2 T i b T SR g R 18 W] SXT
TS 24k FIVEUR AR 110 22 S AR,

2%
%\x/ 2 ks 9,489
= ‘K 0953 2.729 9.048
it 1.487 3.326 3.489 5 5.220 \
2 E A o~ 4572 22> 177 10347 11313
HE . : = : _ ———
2 1 2 3 4 5 4 7 8 9 10 11
o s [i]
g Time/min
2 , (a)SXT Tiif 25 4% , IE & F
S %
Xz
! 637
i‘i £, ; 4428858 5707 6327
R 1 2 3 4 5 3 7 8 9 10 T
) P [11]
Time/min
. (b)SXT HUkE , IE 5 T
=
S X 4791
Xz 9021, - 11328
i % 5022 7.923 , 10.078
2 {4 ) 8 9 10 11
s i)
Time/min

(¢)SXT i 2 bk, 7185 1
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Fig.1 UPLC-QTOF-MS total ion chromatogram of SXT-resistant strains and sensitive strains

ffiF SIMCA # A2 7fb 2z it 2 o i AR
WM B 2 ORI 25 0, K ko h
SXT Tiif 24 R RS NE , MR 73 2 2 57 OPLS-DA #
A, 41 OPLS-DA 7543 Bl i 7 (€l 2a,3a) ,SXT Tiif
AR R I BE A S IR B A, IR B B 2R

Beiathe, Va2 ORI BB R ZE AR AR B L AR
25 . WEMF R AL OPLS-DA 7E1E |
TR TR WA S8 5 B s TR,
R*Y=0.991;0%=0.981, & F#XT,RY=0.992;
(0°=0.988 ,2 F iy B A (945U S 808 AR S 42

40
ASSXT &
301 A HR SXT 107 =
u 08 | T
il Y . W ra
=} : -
o n Y o4l
—_ o .
ook i RN ]
A 0.0 s g

o * ]

02
20— A m = o ”
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1 1 1 I L 1 1 1 | 1 -0.8 pEw | I | 1 |
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Correlation between original Y and permuted Y/%
(a) (b)

.S SXT . B bk Xt & 7 8 i B UG RO SXT B ot & 05 3 i W i 24,
B2 EBFHEKXT SXT Mtk ik OPLS-DA 5o E (a) R E#HIEE (b)

Fig.2 OPLS-DA score plot (a) and permutation

test (b) of SXT-resistant strains and sensitive strains

in positive ion mode

i ASSXT Lol —
30 'y R SXI o BOL e &
. o BERETT
- o
E o | é 02 ] ~ /_,/'
~ I s L 00 .
S *t - 02 H
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40 I I 1 I I I 1.0 1 I I I 1 1
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1] R
Correlation between original Y and permuted Y/%
(a) (b)
TS SXT: B MO S J5 3 i I BUBE s R SXCT 1 BRxS 52 5 i Wit 24
3 HABEFENXT SXT WAk Kk OPLS-DA B E (a) R EHRKIE (b)

Fig.3 OPLS-DA score plot (a) and permutation test (b) of SXT-resistant strains and sensitive strains

in negative ion mode
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T 1, UL BRI OPLS-DA H. £ 1R 3 14 fi F& A ot i)
e 1, BEA RLIX 43 SXT T 24 bk FHBUR R

hy B IE ST A OPLS-DA 5 %1 Y FU fig H1 01
fif TERE 1, B B IRAS 30 E AT IR AE . 200 YREACHE
P () B A 06 235 B 0 18] 2b F1 3b s IF T
B B AR AR TR Q2 A6 58 45 SR 43 1) R —0.385 Fil-
0.397, 88/ T 0.05, X BEW] &7 /) OPLS-DA
BT R b FH 1 B 2 MR A 52 5 I A B T 245 e AR

RO A S ), X B T T R AR AR R AR 4
Bro
23 ERULEMHH

R 5 22 546 6 W 0 S A o S B e 25 Ak
Wy I 8 A R AH G SCEE AT HMDB X4k 54
FR A A | B 20 7 T 25 SXT 1 bk AR JORR: 1) D 1
ZREWA 21 F(ES), W2hE 5k sdy
AR, FEUEER KT MR E.
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Table 5 Overview of differential compounds in L. monocytogenes SXT-resistant and sensitive strains

%5 mi(MS) RTmin Aod 7 & m/z(MS/MS) »F X R R loga(FC)
R SXT/S SXT

| 1040523 102 [M+H]" 58.06,69.03,87.04 CHNO, 4-5E T8 0.08

2 1321019 167  [M+H]  56.04,69.07,86.09 CHNO, L3 &bk 0.07

31321019 167  [M+H]  56.04,69.07,86.09 CHWNO, L7 28 0.07

4 1316913 164  [M+H]  86.09 CHNO,  Nea—TF 2~ 41 S5 0.15

5 1820671 167 [M+NH, 65.03,77.03,91.05,107.04, CHO,  4-#2i HAE: -0.59
119.04,136.07

6 1980862 085  [M+H]" 83.05,93.04,110.07,156.07 CHINOy  N—CBhml— 20 5 8 0.17

2001546 140  [M+H]"  58.06,70.06,114.05,142.08,  CoHuNOs 7 i 208 -0.10

229.15

8 2460788 180  [M+H] 69.06,86.07,87.05,133.05, CioHN:O, 7 SBE R £ Bl 0.21
246.15

9 2521089 3.00  [M+H] 119.03,136.06 CioHuN:Os B B "B o A 3 0.16

10 2581105 086  [M+H] 60.08,86.09,98.98,104.10, CoHuNOP ity 55 88 12 55 021
124.99,166.06, 184.07

11 2671614 323  [M+H] 136.06 CoHuN:O, B3 034

12 2840086 288  [M+H[ 110.03,135.02,152.05 CoHNOs 53 0.11

13 4092191 323  [2M+HJ 118.06,146.05,188.07,205.00  CoHpNO, [ U8 0.24

14 4571391 383  [M+H]' 117.05,198.06,243.08,359.13, CHaN.OP % 345 5 5 0.14
414.10,439.10

15 5600771 088  [M+H]' 136.06,348.07,428.03 CoHuNO, Py 5 B 4 K5 —AMP ~0.22

16 2670738 201  [M<H[ 108.02,135.03,267.07 CoHoNOs WL 0.23

17 2670738 201  [M<H[ 108.02,135.03,267.07 CoHpNOs BT 34848 o 3w os 0.23

18 3120952 199 [M+FA-H] 134.04 CHONO® i i 0.61

19 5580644 078  [M<H| 78.95,158.92,211.00,346.05, CisHaN:OWP, =5 i 3 4 4 ~0.24
408.01,558.06

20 565.0466 088  [M-H[ 78.95,211.00,241.01,323.02, CiHnNOuP, /&3 =58 7 2 48 0.24
384.98,565.04

21 565.0466 088  [M—H[ 78.95,211.00,241.01,323.02, CuHnNOWPs /3 =58 % 5L4E 0.24

384.98,565.04

E sm/z; UG HE R : AR B I 1] 5 log, (FC) A IE  FAELJ30) F 7% SXTT it 24k b 22 S A 5 W 9 B9 R 98 R SXT 2o Dy & 7538 v Wt 25 8% 5 S
SXT KR 5 75 Hr it WU
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B 245 AR AU KR 1Y 22 54580 (Fold  change , FC)

{5 90, AR HF SRR T 25 bR P L4 4— L T , =

i SEERAGAREND 14 B amEAN | Ak v v

Vi [logo (FC) >0, MR 1 - BRRRRXBH AN 4-F22EP0 :

FERR S 7 R R R BN T M [log, (FC)<0), AR =2 T

VIP (U0 K00 ORI VIP (IR B " 0] oty §

R B SXT AR 7 2 T 25, SR 2 e P A

S L 01 O 9 SXT 25 b R - RS i

PRI 22 5% (11 4) . S My e
475 9 A A B K A SXT i 24 1k -

FIUR R Z (8] () AR, SR FH R k47 ]
AL BT, WEL S is R SXT AS SXT 4354t
& SXT fiit 25 4k Fil SXT bk, RALE LKW 40
Tk B 2 i R R B I R b X ol 2 A, DAY
ZH 2F B v K SXIT Tiid 24 ik RSB X 2 I, AR
bR (2 2-2)Fn SXT /B kG 40 i 7 22 57
A WA KT B s BRI AR fh R B AR bR
HAZA, AR R R AR "5 TR S

HIRH R AR AR R E FLRE ST 15

log, Fold Change

4 SEFHEFEPAMGRMEGBREERKE AL
Fig.4 Volcano map of the differential metabolites

between SXT-resistant and sensitive strains

Fife & Wy fe SXT TR 24k o A7 ms 59 AUsK - #
S, 3 Sy T A SRR TP A AR K P A B Y
AR 2 22 5 R W 22 S AL W ol T kit 24
R AN EURRR 14 A I I e AR

w&m

class

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu

HHHHHH
aaaaaaaaa

mmmmmmmmmmmmmmmmmmmmmmmm

' R SXT
N-methylvaline 2 B s sxT
. enythro-Isoleucine 1
L-Leucine
. a
L-Isoleucine

S-Deaxyadenosine 4

Guanosine
-2

Leucyl-Asparagine
L-Tryptophan

Flavin mononucleot

Inosine

Arahinosylhypaxant

Uridine diphosphat

Uridine diphosphat

N-Acetylhistidine

Isoleucylproline
Glycerophosphochol
Phosphoribosyl-AMP
Adenosine diphosph
Neuraminic acid
gamma-Aminobutynic
4-Hydroxycinnamic

Adenosine

- e e

aaaaaaaaaaaaaaaaaaaaaaaaaaa

mmmmmmmmmmmmmm

B 5 SXT MzitkfngmkikE R KB =mHE

Fig.5 Heatmap of differential metabolites between SXT-resistant strains and sensitive strains



B228 H1M

A& T UPLC-QTOF-MS #9338 2= 37 4% 1 5 7 #7 % 9 & 25 1 B AR M 40 5 o A7 223

24 ERKHEREHAR

h B0 R TR AR 32 B v B FE 7 A T 2
W JE A AR E B, BT KEGG s E 45 &
Metaboanalyst £ {4 X 5 1 1 22 S Ak &5 W i 47 Q0
T AR AT L A3 2 B, SXTT i 24 ik AN Ak Y
Rtz —dA 19 %k 6), HbE 24824
DL b2z Ak B0 RIE A7 6 4, @A
Br kB, 6 s ihis s o s A (2 4%) Jik
KALE WA (2 %) BATRRACIH (1 %) Mgt & {5
B B %), SRR £
oA UE 6a FTR .,

R A B SXT 75| A B Ak T 245 P 0 SRR M 1)
FE2E S ARUE R E GRS, B4R P<0.05
T 32 TR 245 A R AR 11 (v 22 AR R AR 4
T2 B3 500 J8 T A% A BR AR A A4 {5 8 AL B A
PRI RS AR5 (a) FZUE L (RNA ZE 9 A 6l (b) AR
AR L AR R B (Impact) =0.10 36, 45 5 %
P AZ #) SXT 1™ FE 520 i 4 S48, 40
% E AR (o), EILHERAZ AR (), B

ARG (o) , N AR K& AR A4 & TR AU
(), SR UICI AR 0 0l Jw T 2 S IR A ik
KA DA AR B8 . AR AR AR TR A
A s P AT OGO AR BEE IR 6b B R 45

3 HFrSitie

AR SR T R SO (3 — DU R AT AT I ]
B I B AR R AR AC 2 2 R, WE ST i 2= i
R 75 v T 24 R R BRSO 22 1 ) G 22
5 o i SCHRAIRIE | 527738 v A P ek 200 7R ) — S0
I oSG il R DU S I TR ) A= 5 G L, 7 T 4 1
KR R H BT 5, e AT BN TR AR R B
7, e rp 22 5 A & W e AR AR rh i I e
e W] A BESE (RNA AEY) & R T 2 A
P2 A 28 FRAE. SXT iR 25 Bk 3k L3R, i 5% 28 R
T AR AN E ERGRE , X U W] T Pk 400 e LA
YU SXT (44 FH i A A7 18 Bk (9 BTk H 8 /R Y L
AT AR, (0 TR R 8 i oo 4 D AP T 1, T
i AT AT 3 8 R A O M s T . R T

R 6 SXTWHAKME KRG ERETELER

Table 6 Enrichment results of metabolic pathways of SXT-resistant strains and sensitive strains
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Fig.6 Enrichment analysis of metabolic pathways of SXT-resistant strains and sensitive strains
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Metabolomics Analysis of Trimethoprim—sulfamethoxazole Resistant Strains of Listeria monocytogenes
Based on Ultra-high Performance Liquid Chromatography
Coupled with Quadrupole Time—of-Flight Mass Spectrometry

Zhou Jifu'?, Wang Ping', Guo Jia"?, Chen Ying"
(‘Chinese Academy of Inspection and Quarantine, Beijing 100176
*College of Food Science and Engineering, Nanjing University of Finance and Economics, Nanjing 210023
‘College of Food Science and Engineering, Tianjin University of Science & Technology, Tianjin 300457)

Abstract In this study, non-target metabolomics methods were used to study the metabonomic differences between
trimethoprim —sulfamethoxazole ~ (SXT) -resistant and sensitive strains of Listeria monocytogenes. Ultra—high performance
liquid chromatography—quadrupole time-of-flight mass spectrometry (UPLC-QTOF-MS) was used to obtain the intracellu-
lar metabolic profile information of the strains contained by SXT-resistant and sensitive strains. OPLS-DA discriminant
models were established to illustrate the metabonomics differences, then the number and type of different compounds
were qualitatived and their regulatory expression in metabolic pathways were analyzed. The results showed that there were
significant differences in the metabolic characteristics of drug-resistant strains and sensitive strains. A total of 21 com-
pounds that contributed significantly to the classification were identified, mainly amino acids and nucleotides. Differential
metabolites are mainly involved in the pathways of amino acid metabolism, carbohydrate metabolism and nucleotide
metabolism. The expression changes of adenosine, tryptophan and leucine in two significantly different metabolic pathways
indicate that the synthesis of peptides and proteins in the cell has been blocked and the cell oxidative stress has in-
creased after the strain is affected by the compound trimethoprim. The metabolism of glycerophospholipids indicated that
the cell regulation of transport, protein function, and signal transduction were severely affected by the strains being af-
fected by the SXT. The study clarified the reasons for the formation of the drug resistance of the strains affected by the
SXT, and provided help for the search for drug targets and intervention in the prevention and control of strains.

Keywords Listeria monocytogenes; drug resistance; non—target metabolomics; metabolic pathways



