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Abstract

Bacterial antibiotic resistance, a global health threat, is caused by plasmid transfer or genetic mutations. Quinolones are
important antibiotics, partially because they are fully synthetic and resistance genes are unlikely to exist in nature;
nonetheless, quinolone-resistance proteins have been identified. The mechanism by which plasmid-borne quinolone
resistance proteins promotes the selection of quinolone-resistant mutants is unclear. Here, we show that QnrB increases
the bacterial mutation rate. Transcriptomic and genome seguencing analyses showed that QnrB promoted gene
abundance near the origin of replication (oriC). In addition, the QnrB expression level correlated with the replication origin to
terminus {(orC/ter) ratio, indicating QnrB-induced DMNA replication stress. Our results also show that QnrB is a DnaA-binding

Share this as a link:

https:/fapp.scilit.net/publications/abae3dae784cb4411e1fd1662a32d89¢

Copy Link




Rankings Publications -

@ scilit

Sources

Publishers Scholars

Organizations About

Open Access

5 March 2012 (onling) 1 June 2019 (print)
tesearch Articles ) Published by Wiley-EBl

Vol. 111 (6), 1529-1543. https.idoi.org 0.

The plasmid-borne qui
a novel DnaA-binding r
mutation rate by trigge

Xiaojing Li Yujiao Zhang Xintong Zhou  Xinling

Abstract

Bacterial antibiotic resistance, a global health thres
important antibiotics, partially because they are full
nonetheless, quinolone-resistance proteins have b
resistance proteins promotes the selection of quing
the bacterial mutation rate. Transcriptomic and gen

abundance near the origin of replication {orfC). In a

2 The plasmid&#2010barne quir X +

& ﬂ' & ncbinlm.nih.gov/pmc/articles/PMCB617969/pdf/MMI-111-1529.pdf/?vie... & r

The plasmid&#x2010;born_..

[N Molecular Microbiology (2019 11104, 1529-1542 1

PDF Version

doi:10.11
First published online

The plasmid-borne quinolone resistance protein QnrB, a novel
DnaA-binding protein, increases the bacterial mutation rate by

triggering DNA replication stress

Xiaojing Li,'t Yujiao Zhang,"*! Xintong Zhou,'t
Xinling Hu," Yixuan Zhou,'? Di Liu,"? Anthony
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Summary

Bacterial antibiotic resistance, a global health
threat, is caused by plasmid transfer or genetic
mutations. Quinolones are important antibiotics,
partially because they are fully synthetic and resist-
ance genes are unlikely to exist in nature; nonethe-
less, quinolone resistance proteins have been
identified. The mechanism by which plasmid-borne
quinolone resistance proteins promotes the selec-
tion of quinolone-resistant mutants is unclear.
Here, we show that QnrB increases the bacterial
mutation rate. Transcriptomic and genome sequenc-
ing analyses ,Iqhowed that QnrB promoted gene

genetic changes can alleviate the fitness cost
imposed by transmitted plasmids. Derivative muta-
tions may impair antibiotic efficacy and threaten
the value of antibiotic treatments. Enhanced under-
standing of how bacteria adapt to the antibiotic
environment will lead to new therapeutic strategies
for antibiotic-resistant infections.

Introduction

Bacterial antibiotic resistance is a significant threat to
the prevention of infectious diseases (Davies, 1994;
Berendonk et al, 2015; Kling ef al, 2015; Morehead
and Scarbrough, 2018) that generally results from plas-
mid transfer or genetic mutations (Toprak et al, 2011;
San Millan, 2018). High mutation rates can occur in
response to environmental factors (Bell and Gonzalez,
2011; Jolivet-Gougeon et al., 2011), including exposure to
antibiotics, and increasing mutation rates have certainly
contributed to the emergence of antibiotic resistance in
the clinical setting (Kohanski et al., 2010; Krasovec et al.,
2014). Plasmids drive the horizontal transfer of antibiotic
resistance genes, and compensatory mutations can alle-
viate the fitness cost imposed by the transmitted plasmid
(Gama et al., 2018; San Millan, 2018). Furthermore, inter-

terminus {(orC/ter) ratio, indicating QnrB-induced DMNA replication stress. Our results also show that QnrB is a DnaA-binding
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h-Index

i10-Index

0 @ @ 1626

Subject

Country

Affiliation

Biology
[] anesthesiology 449,032
[] siodiversity Conservation 410,323
D Water Science and Technology 336,688
D Pediatrics and Child Health 325,893

[] integrative and Complementary 321,785
Medicine

[4)]

[ culwral Studies 295,365
[] cybemnetical science 282,297
[0 Telecommunications 262,262

[0 Gastroenterology and
Hepatology

256,534

[] virclogy 253,088
[] Literary Studies 248,913

D Cardiology and Cardiovascular 247470

Diseases

Science
[] Medical Laboratory Technology 432,738
[] industrial Engineering 359,520
D Hardware and Architecturee 334,157
[ oncology 323,632

[ analytical Chemistry 315,856

[ Toxicology 289,697
[ surgery 275,993
[ Endocrinology and Metabolism 257,881

[ Medical Informatics 255,946

[ siophysics 249,402
[ Pathology 247,842

D Environmental Engineering 246,033

Publishers Scholars |Organizations About
Subject Advanced
Enter Subject...
[0 Biochemistry and Molecular 518,656 [] History and Philosophy of 464,407 : :
mal articles - l [ 20items -

Sciprofiles

Google Scholar

Google Scholar

ORCID Profile
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Identifiers

Scholars with an ORCID 4,662,890 D

h-Index

i10-Index

0 @ @ 1626

Subject

Country

Affiliation

[] united States 1,992,455
[] united Kingdom 486,829
[] Japan 383296

[] Brazil 355,240

[] naly 294,793

[] south Korea 225874

[1 australia 219,456

[ ran 143,447

[ Turkey 125,768

[] sweden 106,982

Close

[] china 1,625,040
] cermany 451,139
[] india 360,461

[] France 322,768

[] canada 258,911

] spain 222187

[] wetherlands 151,287
[] Russia 126,076

[ poland 113.240

[] switzerland 99,046

Advanced

e - l [EDitems -

rofiles Google Scholar

Scholar ORCID Profile
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Scholars with an ORCID 4,662,890 D

h-Index
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i10-Index

0 @ @ 1626

Subject
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Affiliation

Affiliation

Enter Affiliation...

Advanced

[ universidade de S&o0 Paulo 42,374

[] znejiang University 27,383

] university of Michigan-Ann Arbor 24,661
[ university of Washington 24,320

[ stanford University 23,149

[] Tsinghua University 20,713

[] shanghai Jiao Tong University 19,638
[] university of Florida 19,285

[0 sichuan University 19,059

D Chinese Academy of Sciences 18,404

Close

3]
[3]
M
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D Russian Academy of Sciences
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=
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]

[] university of California System
[] university of Toronto 24,352
[ university of Oxford 23,153
[ university of Tokvo 21,863
[ University of Pennsylvania 19,820
[ University College London 19,498
[] university of British Columbia 19,101
[ university of Cambridge 19,020

D Huazhong University of Science and 18,254
Technology
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] (e
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Search 102,443 organizations

Advanced
Type
P 102,443 organizations found Sort by relevancy - ] [ 20items -~
Country
City Google Search

Australian National University

Canberra, Australia
Type: Education GRID grid.1001.0 ROR O19wvm582

Apply Fiters

Google Search

Monash University

Melbourne, Australia
Type: Education GRID grid1002.3 ROR 02bfwt286



Mahidol University

MU

9 University / School in Bangkok, Thailand
GRID grid.10223.32 ROR (Mznkr924 CrossRef Funder 2147483647

Affiliated Organizations / Institutes

Mahidol Oxford Tropical Medicine Research Unit
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Mahidol University

MU

0 University / School in Bangkok, Thailand

Publication Types

Publications in 2012-2022,

Type

Journal Article
Conference Paper
Preprint

Book Chapter
Image

Dataset
Conference
Other
Reference Entry
Journal

Others

Publications
14358
957
481
346
o8
12
10

a7

%o
88.2%%
5.9%
3%
2.1%
0.4%4
0.1%0
0.1%%
0.1%
0%
0%
0.3%

Top Subjects

Publications in 2012-2022,

Subject

Tropical Medicine

Integrative and Complementary Madicine
Biochemistry and Molecular Biology
Virology

Parasitology

Medical Laboratory Technology
Toxicology

Infectious Diseases

Analytical Chemistry

Public, Environmental and Occupational Health

Publications
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Mahidol University

MU

° University / School in Bangkok, Thailand

Top Source Titles

Publications in 2012-2022.

Rank
1

L v o =7 T & I Y 5 B

]

Source Title

PLoS ONE

Scientific Reports

Siriraj Medical Journal

Malaria Journal

PLOS Neglected Tropical Diseases

SSRN Electronic Journal

Advanced Materials Research

The American Journal of Tropical Medicine and Hygiene
International Journal of Environmental Research and Public Health

Journal of Physics: Conference Series

Others

Publications

368
240
174
167
108
102
96
84
80

75
14,790

Yo
2.3%
1.5%
1.1%%6
1%
0.7%
0.6%
0.6%
0.5%
0.5%

0.5%
90.8%
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Search Organizations

Search 102,443 organizations Advanced
Type
Type
Sort by relevancy - ] [ 20items -
Enter Type...
Country
City [ Company 29,507 [] Education 19,826 Google Search

[ Nonprofit 13,798
[ Facility 9,306

Apply Filters [ Government 6,041

Close

[] Healthcare 12,988
[] other 8122
[] Archive 2824

Type: Education GRID grid1002.3 ROR 02bfwt286

Google Search
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Sources

Publishers Scholars Organizations

About

Type

Country

City

Apply Fiters

Country

>200 Country

Enter Country..

[C] United States 30,748
[] china 5,260

[] Japan 3,912

[0 canada 3307

[] Czech Republic 2,742
O naly 2,014

[] Spain 1,764

[] South Korea 1,614
[ switzerland 1,547

[] Australia 1,292

[] United Kingdom 7344
[ Germany 4,960

[] France 3212

[ India 2,983

[] Russia 2,100

[] Norway 1,894

[] Brazil 1,729

[C] Netherlands 1,610

[] sweden 1,474

[] Poland 1,202

Advanced

20items -

Google Search

Google Search
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Search Organizations

Search 102,443 organizations

Sources

Publishers Scholars Organizations About

Type

Country

City

Apply Fiters

City

Enter City...

Advanced

[ London 2,031

[J washington D.C. 1,188
[ Paris 977

[] Beijing 12

] Moscow 721

[ Berlin 541

[0 stockholm 515

[] Brussels 482

[] saoPaulo 439

[] Toronto 4232

[0 NewYork 1,332
[ Tokyo 1,034

[] Prague 962
[] seoul 806

[ oslo 650

[0 cambridge 528
[ chicago 485
[ Madrid 460
[] sanDiego 438
[] Boston 416
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e Search




