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Fluoroquinolone resistant Salmonella proteomics analysis based on
tandem masstag and parallel reaction monitoring techniques
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Abstract: [Background] As Salmonella resistance to fluoroquinolones has increased gradualy, it is
very urgent and important to study the mechanism of drug resistance. Proteomics analysis will
provide new targets and directions for the study on resistance mechanism in Salmonella. [Objective]
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Proteomic analysis of Salmonella typhimurium was performed before and after induction, in order to
lay the foundation for further studies on the mechanism in Salmonella resistance. [Methods]
Ciprofloxacin was used to induce Salmonella typhimurium ATCC13311 to obtain resistance,
screening and bioinformatics analysis of differential proteins were performed by using tandem mass
tag (TMT). Besides, fifteen differential proteins were selected for parallel reaction monitoring (PRM)
target verification. [Results] The results showed that a total of 318 differentially expressed proteins
were screened, among which 159 proteins were up-regulated and 159 proteins were down-regulated.
The KEGG pathways involved in these proteins mainly including bacterial chemotaxis, ABC
transporters, two-component systems, etc; PRM was successfully quantitated to 13 validated proteins
and the trend was consistent with TMT. [Conclusion] In this study, the proteomics analysis of
Salmonella typhimurium parental strain and ciprofloxacin-resistant strain was conducted by TMT
quantitatively combined with PRM target verification, screening out a variety of differential proteins
and metabolic pathways, including efflux pump related proteins, outer membrane proteins,
two-component related proteins and pathways, bacteria chemotaxis related proteins and pathways,
etc. The study laid a certain foundation for further studies on the mechanism of fluoroquinolone

resistance in Salmonella.

Keywords: Salmonella, Drug resistance, Proteomics, Tandem mass tag, Parallel reaction monitoring
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Figure2 Distribution of down-regulated proteinsin GO secondary annotation (drug resistant straing/standard strains)

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



1540 A - i Microbiol. China

24 ERFTIEEANTIGEESESHN 4
GO KEGG (Domain)
Fisher's exact
test ( ) p 242 KEGG BREE%
(~log10) KEGG (Kyoto encyclopedia of genes and
genomes)
241 GO E# KEGG
3
5 6
KEGG
KEGG ABC

—logl0 (Fisher’s exact test p value)
0 1 2 3 4 5 6 7

= 1 1 q
o £ Cell projection _ 1.94
= g

ER-S Integral component of membrane ||| 156
2 &

~ 8 Inerinsic component of membrane _ 1.54

Membranepart || N 134
Ngole_c_u]ar Signaltransducer activity ||| | | T - 2
unction
Chemotaxis ||| | I (¢
Taxis | ¢ 06
Locomotion | -
Response to external stimulus ||| | | | N : o:
Response to chemical _ 3.81
Amino-acid betaine metab olic process ||| ||GcNEING : 1
Carnitine metab olic process _ 3.13
Single organism signaling _ 3.08
Signal transduction _ 3.08
Signaling _ 3.08
Cell communication _ 2.85
Histidine biosynthetic process _ 2.06
Cellular resp onse to stimulus _ 1.89
Response to stimulus ||| | N 1.75

Biloogical process

B3 LiER GO ERLER(MAMR/ARAEK)
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Table2 Comparison of TMT and PRM quantification results

. . . . o TMT PRM
Protein name Protein accession No. Protein description
AcrA AOAOD6H824 Multidrug transporter 4.319 5.057
HisJ AOAODGFAY 9 Histidine ABC transporter substrate-binding protein HisJ 2174 2.506
Csed AOAOD6IH30 CRISPR-associated protein Csed 2.238 2.960
TolC AOAOM 23547 Membrane protein 3.140 5.237
bepG_1 AOAOD6H9C4 Efflux pump membrane transporter 3.550 7.088
Chew AOAOD6FN54 Chemotaxis protein CheW 11.371 40.983
OmpC C7EXM1 Membrane protein 0.128 0.010
OmpR AOAQ0J6DVR3 Osmolarity response regulator 0.398 0.319
PhoQ AOAOW5X4D4 Sensor protein PhoQ 0.382 0.122
PhoP AOA0J5IULS Transcriptional regulator 0.371 0.095
RstA AOAOD6G7Y0 Transcriptional regulator 0.383 0.054
FliC AOAQOW5C546 Flagellin (Fragment) 10.309 INF
Hfq AOAOB5KATO RNA-binding protein Hfq 7.808 INF
INF PRM .
Note: INF indicates that the protein was identified only in drug-resistant bacteriain PRM experiments.
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