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Abstract

Bacteria pathogens like Acinetobacter baumannii, Escherichia coli, Pseudomonas
aeruginosa and Klebsiella pneumonia, cause common diseases like pneumonia
associated with ventilator patients, urinary tract infections (UTIs), diarrhoea,
cholecystitis, bloodstream infection, which are complicated and can be life-threatening.
Previously these diseases were cured with the use of norma and simple drugs but

nowadays with increased antibiotic resistance most of the infections are incurable.

Quinolones are the broad-spectrum antibacterial agents used to cure diverse bacteria
infections. In many known bacteria, these have targets, DNA gyrase /topoisomerase V.
The structural and biochemical properties of such type of topoisomerase are extremely
conserved, DNA gyrase induces negative supercoils and topo-IV unlinks the
compounds and the chain of daughter chromosomes. The antibacterial activity of
guinolones (Ciprofloxacin) is determined by how effectively it inhibits these two
targets. Quinolones form a topoisomerase-quinolone complex and such kind of
accumulation of complexes lead to the inhibition of DNA gyrase replications and
generation of double-stranded breaks. My study was divided into two parts in-vitro and
in slico. In-vitro experiments were carried out to see the minimal inhibitory
concentration (MIC) and antibiotic susceptibility (AST) of different bacterial strains.
For basic in-silico studies, text mining was done from the different written resources
primarily from NCBI and related web sources (research and review papers). Different
mutations in DNA gyrase of different bacteria were compared and analysed by MSA
(Multiple sequence aignment). It was observed that different point mutations are
present in the sequence of gyrase which may lead to altered binding with quinolone

resulting in antibiotic resistance.
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Bacteria pathogens like Acinetobacter baumannii, Escherichia cali,
Pseudomonas aeruginosa and Klebsiella pneumonia cause common diseases
like pneumonia associated with ventilator patients, urinary tract infections
(UTls), diarrhoea, cholecystitis, and bloodstream infections which are
complicated and can be life-threatening (Pachori et al 2019 and Chaudhry et al
2017). Previoudly these diseases were cured with the use of commonly used
antibiotics but nowadays with increased antibiotic resistance most of the
infections are incurable.

Quinolones are the broad-spectrum antibiotics used to cure diverse bacterial
infections. In many known bacteria, they act on targets, DNA gyrase/
topoisomerase 1V and inhibit bacterial replication (Hawkey et al 2003). The
structural and biochemical properties of such type of topoisomerase are
extremely conserved, DNA gyrase induces negative supercoils and topo-1V

unlinks the compounds and the chain of daughter chromosomes.

Quinolones form a topoisomerase-quinolone complex and such kind of
accumulation of complexes lead to the inhibition of DNA gyrase replications
and generation of double-stranded breaks (Campoli et al, 1999).

Ciprofloxacin is one of the widely used gquinolone given in the condition when
other drugs don’t cure the infection. However, from the past few years, it has
been noticed that ciprofloxacin is not curing the disease. It is because of
antibiotic resistance, which bacteria have developed against the drugs.
Multidrug-resistant means when bacteria devel op resistance against two or more
than two drugs, and there can be a possibility that there can be a different
mechanism to develop the resistance.

The mutation that is present in gyrase quinolone-resistant map to a segment is
gyrA named as “quinolone resistance determining region (QRDR)” (Weigel et
al, 1998).

Present study was carried out to study the effect of different changes in the
sequence of gyrase of bacteria and their relation with quinolone resistance.
Primary study was done in-vitro to check the resistant bacteria and antibiotic
susceptible bacteria. The in-silico approach was done further for four types of
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bacteria- Acinetobacter baumannii, Escherichia coli, Pseudomonas aeruginosa
and Klebsiella pneumonia. Using a bioinformatics approach for these bacteria, |
have analysed the mutations in each bacteria at the different amino acid
position. BLAST- Basic local alignment search tool is used to analyse amino
acid sequence of protein and DNA sequences nucleotide. (Korf et al, 2003) and
Multiple sequence alignment was also used to compare different sequences in
order to find the change in amino acid sites using Clustal Omega (Drilica et al,
1997).
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Bacteria pathogens including Acinetobacter baumannii, Pseudomonas
aeruginosa, Klebsiella pneumonia, and Escherichia coli are leading cause of the
diseases like wurinary tract infections, ventilator-associated pneumonia,
bloodstream infection and diarrhoea. These above mentioned infections were
easily curable with commonly used antibiotics before last two decades. But with
increased antibiotic resistance among pathogens it is difficult to cure associated

infections.
Quinolone Antibiotics

History of quinolonesdrug

Quinolones group of antibiotics were originated from nalidixic acid (NA)
which was developed in the year 1962. Quinolone antibiotics have in
genera broad-spectrum bactericidal activity. These are used to treat the
human as well as a veterinary bacteria infection. The 1% new quinolone,
norfloxacin (NFLX) and it was patented in the year 1978(Y akushiganku et
al, 2003).

Fluoroquinolones (quinolone) which contains a fluorine atom in the
chemical structure and it is very much effective against both gram-
negative and gram-Positive bacteria. Example: - Ciprofloxacin, worldwide
used antibiotics. (Kelli et al, 2013)

OH

(\N N
N, A
Fig 1:- Fluoroquinolone structure

Mechanism of action of Fluoroquinolones. Fluoroquinolones

are bactericidal drugs, mainly used for clinical purposes. They protect by

giving antibacterial effect. These antibiotics inhibit the bacteria type 11

topoisomerases (gyrase/topoisomerase 1V) and hence stop DNA

replication. Third and fourth-generation fluoroguinolones are more
5



selective for topoisomerase IV ligase domain, thus enhanced the Gram +ve

bacteria coverage.

Cellular uptake: Fluoroguinolones can easily enter through pore
forming porin proteins and are used to treat intracellular pathogen. For
many gram-negative bacteria, DNA gyrase is targeted, and for
topoisomerase 1V is the target for many gram-positive bacteria (Turnidge
et al, 1999). Table 1 shows the different generations of quinolones
(Oliphant et al, 2003).

Table 1-Generations of the drugs

Generations Drugs

1% Generation Flumequine, Oxolinic
acid

2" Generation Ciprofloxacin,
fleroxacin,
lomefloxacin,

3 Generation Levofloxacin,
Sparfloxacin

4™ Generation Clinafloxacin,
Besifloxacin

Ciprofloxacin: Ciprofloxacin is second-generation antibiotics of quinolone

that are used to treat bacterial infections. It stops the multiplication of bacteria
by inhibiting the reproduction and repair of their genetic (DNA) materias. In
the year (October 1987) ciprofloxacin was 1% approved by FDA. It is used to
treat the serious infection or the infection when other antibiotics stop working. It
is used to treat infections, such as- chest Infections (including pneumonia) skin
and bone infection, conjunctivitis, eye and ear infection, STIs (Campoili et al,
1988).



Multi-Drug resistance

Multidrug resistance (MDR) is an antimicrobial resistance shown by a species
of a microorganism to at least one drug or more than one drug or its categories.
Antimicrobial categories are classification of antimicrobial agents based on their

mode of action and specific to target organism.
Biochemical mechanism of resistance
1) Mutational Alteration of the Target Protein

Bacteria make altered 30S ribosomes that do not bind to the drug or make
atered penicillin-binding protein. Convert in aform of 50 S ribosomes so that it
drug does not bind to them. It also makes alteration in DNA topoisomerase,

polymerase and enzymes (Tenover et al, 2006).
2) Destroy Drug

Plasmid encodes enzymes that chemically alter the drug (e.g.) by acetylation or
phosphorylation), thereby activating it. It also encodes beta-lactamase, which
opens the beta-lactam ring inactivating it. (Alekshun et al, 2007)

3) Inhibitsdrug entry or remove thedrug

Bacteria change the shape of the outer membrane porin proteins, preventing the
drug from entering the cell. New membrane transport system prevents the drug
from entering the cell and pumps the drug out of the cell (Nikaldo et al, 2009)



Table 2- Difference between Topoisomerase| and Topoisomerasell.

TOPOISOMERASE |

TOPOSIOMERASE ||

The enzymes, which cut
one of the two strands of
double-stranded DNA relax
the strand.

The enzymes, which cut
both strands of the DNA
helix simultaneously in
order to manage DNA
tangles and supercoils.

Generate single-strand
breaks

Generates double-
stranded breaks.

Does not required ATP
hydrolysis

Requires ATP hydrolysis

Occursin eukaryotes

Occursin prokaryotes

Three subclasses

Type |A topoisomerase
Type Il topoisomerase
Type IC topoisomerase

Two subclasses:-
Type 1A topoisomerase
Type 1B topoisomerase

(Pommier et al, 1986)

Table 3- Difference between DNA Gyrase and Topoisomerase |V

DNA GYRASE

TOPOISOMERASE |V

It is the subunit of Type
Il topoisomerase.

It is aso the subunit of Type
|1 topoisomerase

DNA gyraseis
supporting nascent chain
elongation during
replication.

During the terminal stage of
DNA replication,
topoisomerase |V separates
the topologically linked
daughter chromosomes

Genes encoded — gyrA
gyrB

Gene encoded- ParC

(Drilica et al, 1997)

DNA Gyrase: DNA gyrase was first type |1 topoisomerase to be described. It
was discovered in 1976. Among all the DNA gyraseisthe only enzymethat is
capable of actively unwinding that is negatively supercoiling the double helix.



In the DNA gyrase subunit, the C terminal domain is required for the enzyme to

carry out these unique functions.

DNA gyrase plays an important role in the opening of DNA replication origins
and removing positive supercoils that amass together in front of the replication
fork and transcription complexes. DNA gyrase is a vital bacterial enzyme that
catalyses negative supercoiling of plasmid and chromosoma DNA. Formation
the reversible covalent protein- DNA complexes with the phosphodiester
backbone, this reaction is carried out by topoisomerase. The supercoil levels
vary with different optimal growth rates in different bacterial species. The
potent antibiotic that blocks (ciprofloxacin) gyrase is activity have been
developed to treat patients infected with an extensive range of pathogenic

bacteria because the gyrase is not present in the eukaryotes (Reece et al, 1991).
Theantibiotic that interfereswith the structure of DNA and function

DNA gyrase (topoisomerase 1) and the other topoisomerase (I, I11 and 1V) plays
an important role in maintaining the nucleoid structure and in the chromosome
(compact supercoiled domains). These enzymes help with the winding and
unwinding of the DNA that take place during replication and transcription.
Drugs that affect the prokaryotic gyrase and topoisomerases affect replication,
transcription, and the phosphate bonds are reform to repair DNA when the DNA
strands are broken to introduce or reduce supercoiling.

Acinetobacter baumannii

Acinetobacter baumannii is a notorious pathogen. This is nosocomial
acquisition (found in the hospital environment). It istypically short, round,
and rod-shaped, Gram —ve bacteria. It was named after the bacteriologist
Paul Baumann. There is along history of multidrug-resistant A. baumannii
infection occurred in the United States. In the year 1991-1992, an outbreak

of Carbapenem-resistant was observed in the hospital of New Y ork.

It is an opportunistic pathogen in human affecting people with their
compromised immune system. It is exclusively isolated from the hospital

environment occasionally. An important contribution of infection of A.

9



baumannii in the United States is the return of military personnel and
soldiers who fought during the Iraq and Afghanistan war in March 2003,
that’swhy it is also named as Iraqi bacteria.

Table 4- Known mutation in gyrA in Acinetobacter baumannii

Gene | Drug Amino | Change |Reference
acid in amino
acid
gyrA Ciprofloxacin Vilaet al,
and naladixic Glys1 Val 81 1995; Ardebili
acid et al, 2015;
Chien et al,
2009
gyrA Ciprofloxacin Vilaet al, 1995
and naladixic Ser83 Leu83
acid
gyrA Ciprofloxacin Vilaet al, 1995
and naladixic Alad4 Pro84
acid

Escherichia coli

Escherichia coli are a rod-shaped facultative anaerobic gram-negative
bacterium found in the intestines and gut of certain animals. It is a widely
studied prokaryotic organism especiadly in the field of microbiology and
biotechnology because of its short doubling time of 20 minutes. It can easily be
grown in Luriabroth and on Luria agar plates. It was first discovered in 1885 by
Theodor Escherichia. It is normally harmless but comprises of both pathogenic

aswell as non-pathogenic strains.

Mutations in the QRDR section of gyrA subunit of DNA gyrase are most

common in quinolone-resistant clinical isolates.

Table no.5- Known mutationsin gyrA in Escherichia coli

10



DNA Amino- Mutated | References
Gyrase acid amino
acid
gyrA Tyr50 Phe50 Correla et al,
2017
gyrA Alabl Va5l Correiaet al,
2017
gyrA Ala67 Ser67 Correiaet al,
2017
gyrA Gly78 Cys78 Correiaet al,
2017
gyrA Ser80 Arg/lleB0 | Correiaet al,
2017
gyrA Gly8l Asp8l Correiaet al,
2017
Cys31
gyrA Ser83 Ala83 Varughese et al,
Leu83 2018; Gruger et
al, 2004 and
lle 83 Correiaet al,
Trp 83 2017
Tyr83
Val83
gyrA Ser83 Trp83 Gruger et al,
2004 and
Correiaet al,
2017
gyrA Alad4 Pro84 Correla et al,
2017
Vald4
gyrA Asp87 Asng7 Correiaet al,
2017
Glug7
Gly87
His87
Tyr87

Val87

11




gyrA GIn106 Argl06 Correiaet al,

_ 2017
His106

gyrA Alall9 Glu119 Correiaet al,
2017

gyrA Alalo6 Glu196 Correiaet al,
2017

gyrA Arg237 His 237 Correiaet al,
2017

Pseudomonas Aeruginosa

Pseudomonas aeruginosa is increasing worldwide because of the high rate
of antibiotic resistance. It is a common gram-negative, rod-shaped,
encapsulated bacterium that causes diseases in plant, animals and human-
being. It is multidrug-resistant pathogen mainly recognized for its
ubiquity, advanced antibiotic resistance mechanism, and it is associated
with a severe illness that is hospital-acquired infection such as ventilator-
associated pneumonia and many sepsis syndromes. It is an opportunistic
pathogen and can cause serious disease cystic fibrosis and traumatic burn.

DNA gyrase (mutation) are commonly associated with antibiotic
resistance. When grown in vitro condition designed to mimic the cystic

fibrosis condition these genes mutate repeatedly.

Table 6-Known mutationsin GyrA in Pseudomonas Aeruginosa

DNA Amino-acid | Mutated Reference

Gyrase amino acid

GyrA |Glu-54 Lys54 Akasaka et al,
2001

GyrA |Ala67 Ser 67 Akasaka et al,
2001

GyrA | Ser80 [1e80 Correiaet al,
2017

GyrA | Ser83 [1e83 Correiaet al,
2017

Leu83

12



Phe83
Tyr83
GyrA |Asp87 Asn87 Nouri R et al,
2016, Akasaka et
Aleg? al, 200, and
GIn87 Correlaet al,
Glu87 2017
Gly87
His87
Tyr87
GyrA |Thr83 [1e83 Akasaka et al,
2001
Ala83
GyrA |Ser88 [1e88 Correiaet al,
2017
Phe88
Tyr88

Klebsiella pneumoniae

Klebsiella pneumoniae is the most common bacteria which live on the feces and
intestine of human being. It is gram negative bacteria, non-motile, encapsul ated,
lactose fermenting, facultative anaerobic, rod-shaped bacteria. When it is
present in the intestine it is not harmful but when it reaches to other parts of the
body than it can cause severe diseases. It can affect the brain, lungs, liver,
bladder, eyes, and blood, wound. It spread person to person very quickly.

DNA gyrase (mutation) are commonly associated with antibiotic resistance.
Fluoroquinolone resistance arises through specific mutation within the targeted
protein of DNA gyrase, more specifically, within the region named as QRDR

(quinolone- resistance determining region).

13



Table 7- Known mutationsin GyrA in Klebsiella pneumoniae

DNA Drugs Amino- Mutated | Reference
Gyrase acid amino
acid

gyrA Ciprofloxacin | Ser83 Leu83 FuY Zhang et al,
2013

gyrA Ciprofloxacin | Asp87 Asp87 FuY Zhang et al,
2013

gyrA Ciprofloxacin | Ser83 Tyr83 FuY Zhang et al,
2013

14




CHAPTER 3
MATERIALSAND METHODS
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3.1 Bacterial isolates and cultures media

Culture of Acinetobacter baumannii and Escherichia coli were collected from the
Department of biotechnology, the Jaypee University of Information Technology. The
cultures were confirmed by growing in selective media. Luria broth and MacConkey

agar were used for routinely growth of bacterial cultures.
3.2 Antimicrobial susceptibility of bacterial isolatesfor different quinolones

Antibiotic susceptibility of E. coli and A. baumannii isolates were determined for
different quinolones including ciprofloxacin, nalidixic acid and norfloxacin using
Kirby-Bauer disc diffusion method. The procedure used for determining antibiotic
susceptibility is explained in figure 2.

200 ml Mueller-Himton agar (MHA) was prepared and dispensed as desired aler suioclaving Tor
15 . al 12170

0.5 MeFarland standard was prepared

Using a sterile inoculating loop Tour or (ve isolaled colonies were suspended in sterile saline

The saline tube were vortex to cneate a smooth suspension and turbidity adjusted atter compared
willhi 0.5 MeFurland standard

Asterile swab was dip into the inoculum tube and spread the culture on sterile MILA plate

Antimicrobial disks were placed on the surface of the agar using either forceps

The plates were incubated at 37°C for 18 10 20 hours and zone of inhibition measured

Fig 2:- A flowchart presenting procedure used for antibiotic susceptibility of bacterial
isolates for different quinolones (Hudzicki et al 2009)

3.3 Text Data Mining

Text mining was done by extracting the information from different search engines:

like Google scholar, and PubMed. Key words used for literature search includes

“guinolones resistance AND mutations in Acinetobacter baumannii”, “quinolones

resistance AND mutations in Escherichia coli”, “quinolones resistance AND

mutations in Pseudomonas aeruginosa”, and “quinolones resistance and mutations in
16



Klebsiella pneumoniae”. Research paper and review articles were downloaded from
the website and relevant information was extracted and compiled as per the

requirements of the study.

3.4 Protein FASTA Sequence of gyrA of different bacteria
3.4.1 Acinetobacter baumannii

Protein FASTA sequence for parental and the mutated gyrA sequences of A.
baumannii were retrieved from Uniprot as mentioned in table 8.

gyr A parental sequence of Acinetobacter baumannii

>PJ7Z12373.1 DNA gyrase subunit A [Acinetobacter baumannii ATCC 19606 = CIP 70.34 = JCM 6841]
MSVSEIRPIAIEDELKHSYLDYAMSVIVSRALPDVRDGLKPVHRRVLYAMHELGNDYNKAYKKSARVVGDVIG
KYHPHGDSAVYETIVRMAQDFSLRYLLVDGQGNFGSIDGDSAAAMRYTEVRMTKLAHELLADLEKDTVDWE
DNYDGSERIPEVLPTRVPNLLINGAAGIAVGMATNMAPHNMTEVVNACLAY ADNPNISIEGLMEY ITGPDFPTG
GIlYGKSGIVDAYRTGKGRLHIRGKYHFEEDEKTGRTTIVFTEIPY QVNKARVIERIAELVKEKKLEGISELRDES
DKEGMRIAIDLKRGENAEVVVNNLFLNTQLENSFSINMVCLDNGQPKLMNLKDIIAAFIRHRQEVVTRRTMFEL
RKARERGHILEGLTVALANIDEIETIKTSANPAEARERLLAGEWAGGGVVALLEKAGAISVRPDEIEGEDPNRP
FGLSDSIYRLSPTQVGAILELRLHRLTGLEQDKLHAEY TEILGQIAELTAILNDFNLLMGVIREELAQVLQQYGD
ARRTEIVESRVDFCREDLIPEEQVVLTVSQTGY AKTQPLSDY QAQRRGGRGKSATSMKDDDFIQHLIVASNHAT
VLCFTNVGKVYRLKVFEVPQASRGAKGRPIVNLLPLDATETVTAILPLTEFPENHYVFMATASGTVKRVELEQF
ANIRSNGLRAIELNEEDTLIGVAITDGNQQIMLFSNEGKAIRFAETDVRAMGRTAKGVRGMRV SFASSTLSEED
ADVENDDSDDNDDSADSSLVSRIVSLVVVPETGEVLCASANGY GKRTPVNDFPTKKRGGKGV IAIKTSERNGE
LVGAVSIDETKELLLISDGGTLVRTRAAEVAMTGRNAQGVRLIRLSEEETLVGVVSIEAVEDEEELLEGEVDTT
ETDSEEAVSNNEDTSEE

Table 8- Mutationsin gyrA sequence of A. baumannii arelisted in table

Protein FASTA Sequence Accession
IDs

MSVSEIRPIAIEDELKHSYLDYAMSVIVSRALPDVRDGLKPVHRRVLYAMHELGNDY NK WP_060853637.
AYKKSARVVGDVIGKYHPHGDLAVYKTIVRMAQDFSLRY LLVDGQGNFGSIDGDSAAA 1
MRYTEVRMTKLAHELLADLEKDTVDWEDNY DGSERIPEVLPTRVPNLLINGAAGIAVGM
ATNMAPHNMTEVVNACLAYADNPNISIEGLMEY ITGPDFPTGGIY GKSGIVDAYRTGKG
RLHIRGKYHFEEDEKTGRTTIVFTEIPY QVNKARVIERIAELVKEKKLEGISELRDESDKEG
MRIAIDLKRGENAEVVVNNLFLNTQLENSFSINMVCLDNGQPKLMNLKDIIAAFIRHRQE
VVTRRTMFELRKARERGHILEGLTVALANIDEIETIKTSANPAEARERLLAGEWAGGGVV
ALLEKAGAISVRPDEIEGEDPNRPFGLSDSIYRLSPTQVGAILELRLHRLTGLEQDKLHAEY
TEILGQIAELTAILNDFNLLMGVIREELAQVLQQY GDARRTEIVESRVDFCREDLIPEEQVV
LTVSQTGYAKTQPLSDY QAQRRGGRGKSATSMKDDDFIQHLIVASNHATVLCFTNVGKV
YRLKVFEVPQASRGAKGRPIVNLLPLDATETVTAILPLTEFPENHYVFMATASGTVKRVE
LEQFANIRSNGLRAIELNEEDTLIGVAITDGNQQIMLFSNEGKAIRFAETDVRAMGRTAKG
VRGMRVSFASSTLSEEDADVENDDSDDNDDSADSSLVSRIVSLVVVPETGEVLCASANGY
GKRTPVNDFPTKKRGGKGVIAIKTSERNGELVGAVSIDETKELLLISDGGTLVRTRAAEVA
MTGRNAQGVRLIRLSEEETLVGVVSIEAVEDEEELLEGEVDTTETDSEEAVSNNEDTSEE

MSVSEIRPIAIEDELKHSYLDYAMSVIVSRALPDVRDGLKPVHRRVLYAMHKLGNDYNK WP_057694568.
AYKKSARVVGDVIGKYHPHGDLAVYETIVRMAQDFSLRYLLVDGQGNFGSIDGDSAAA 1
MRYTEVRMTKLAHELLADLEKDTVDWEDNY DGSERIPEVLPTRVPNLLINGAAGIAVGM
ATNMAPHNMTEVVNACLAY ADNPNISIEGLMEY ITGPDFPTGGIY GKSGIVDAYRTGKG
RLHIRGKYHFEEDEKTGRTTIVFTEIPY QVNKARVIERIAELVKEKKLEGISELRDESDKEG
MRIAIDLKRGENAEVVVNNLFLNTQLENSFSINMVCLDNGQPKLMNLKDIIAAFIRHRQE
VVTRRTMFELRKARERGHILEGLTVALANIDEIETIKTSANPAEARERLLAGEWAGGGVV
ALLEKAGAISVRPDEIEGEDPNRPFGLSDSIYRLSPTQVGAILELRLHRLTGLEQDKLHAEY
TEILGQIAELTAILNDFNLLMGVIREELAQVLQQY GDARRTEIVESRVDFCREDLIPEEQVV
LTVSQTGYAKTQPLSDY QAQRRGGRGKSATSMKDDDFIQHLIVASNHATVLCFTNVGKV
YRLKVFEVPQASRGAKGRPIVNLLPLDATETVTAILPLTEFPENHYVFMATASGTVKRVE
LEQFANIRSNGLRAIELNEEDTLIGVAITDGNQQIMLFSNEGKAIRFAETDVRAMGRTAKG
VRGMRVSFASSTLSEEDADVENDDSDDNDDSADSSLVSRIVSLVVVPETGEVLCASANGY
GKRTPVNDFPTKKRGGKGVIAIKTSERNGELVGAVSIDETKELLLISDGGTLVRTRAAEVA
MTGRNAQGVRLIRLSEEETLVGVVSIEAVEDEEELLEGEVDTTETDSEEAVSNNEDTSEE

MSVSEIRPIAIEDELKHSYLDYAMSVIVSRALPDVRDGLKPVHRRVLYAMHELGNDY NK WP_043041342.
AYKKSARVVGDVIGKYHPHGDSAVYETIVRMAQDFSLRYLLVDGQGNFGSIDGDSAAA 1
MRYTEVRMTKLAHELLADLEKDTVDWEDNYDGSERIPEVLPTRVPNLLINGAAGIAVGM

17



ATNMAPHNMTEVVNACLAYADNPNISIEGLMEY ITGPDFPTGGIY GKSGIVDAYRTGKG
RLHIRGKYHFEEDEKTGRTTIVFTEIPY QVNKARVIERIAELVKEKKLEGISELRDESDKEG
MRIAIDLKRGENAEVVVNNLFLNTQLENSFSINMVCLDNGQPKLMNLKDIIAAFIRHRQE
VVTRRTMFELRKARERGHILEGLTVALANIDEIETIKTSANPAEARERLLAGEWAGGGVV
ALLEKAGAISVRPDEIEGEDPNRPFGLSDSIYRLSPTQVGAILELRLHRLTGLEQDKLHAEY
TEILGQIAELTAILNDFNLLMGVIREELAQVLQQY GDARRTEIVESRVDFCREDLIPEEQVV
LTVSQTGYAKTQPLSDY QAQRRGGRGKSATSMKDDDFIQHLIVASNHATVLCFTNVGKV
YRLKVFEVPQASRGANGRPIVNLLPLDATETVTAILPLTEFPENHYVFMATASGTVKRVE
LEQFANIRSNGLRAIELNEEDTLIGVAITDGNQQIMLFSNEGKAIRFAETDVRAMGRTAKG
VRGMRVSFASSTLSEEDADVENDDSDDNDDSADSSLVSRIVSLVVVPETGEVLCASANGY
GKRTPVNDFPTKKRGGKGVIAIKTSERNGELVGAVSIDETKELLLISDGGTLVRTRAAEVA
MTGRNAQGVRLIRLSEEETLVGVVSIEAVEDEEELLEGEVDTTETDSEEAVSNNEDTSEE

MSVSEIRPIAIEDELKHSYLDYAMSVIVSRALPDVRDGLKPVHRRVLYAMHELGNDYNK
AYKKSARVVGDVIGKYHPHGDLAVYETIVRMAQDFSLRYLLVDGQGNFGSIDGDSAAA
MRYTEVRMTKLAHELLADLEKDTVDWEDNY DGSERIPEVLPTRVPNLLINGAAGIAVGM
ATNMAPHNMTEVVNACLAYADNPNISIEGLMEY ITGPDFPTGGIY GKSGIVDAYRTGKG
RLHIRGKYHFEEDEKTGRTTIVFTEIPY QVNKARVIERIAELVKEKKLEGISELRDESDKEG
MRIAIDLKRGENAEVVVNNLFLNTQLENSFSINMVCLDNGQPKLMNLKDIIAAFIRHRQE
VVTRRTMFELRKARERGHILEGLTVALANIDEIETIKTSANPAEARERLLAGEWAGGGVV
ALLEKAGAISVRPDEIEGEDPNRPFGLSDSIYRLSPTQVGAILELRLHRLTGLEQDKLHAEY
TEILGQIAELTAILNDFNLLMGVIREELAQVLQQY GDARRTEIVESRVDFCREDLIPEEQVV
LTVSQTGYAKTQPLSDY QAQRRGGRGKSATSMKDDDFIQHLIVASNHATVLCFTNVGKV
YRLKVFEVPQASRGAKGRPIVNLLPLDATETVTAILPLTEFPENHYVFMATASGTVKRVE
LEQFANIRSNGLRAIELNEEDTLIGVAITDGNQQIMLFSNEGKAIRFAETDVRAMCRTAKG
VRGMRVSFASSTLSEEDADVENDDSDDNDDSADSSLVSRIVSLVVVPETGEVLCASANGY
GKRTPVNDFPTKKRGGKGVIAIKTSERNGELVGAVSIDETKELLLISDGGTLVRTRAAEVA
MTGRNAQGVRLIRLSEEETLVGVVSIEAVEDEEELLEGEVDTTETDSEEAVSNNEDTSEE

WP_042760707.
1

MSVSEIRPIAIEDELKHSYLDYAMSVIVSRALPDVRDGLKPVHRRVLYAMHELGNDYNK
AYKKSARVVGDVIGKYHPHGDLAVYETIVRMAQDFSLRYLLVDGQGNFGSIDGDSAAA
MRYTEVRMTKLAHELLADLEKDTVDWEDNY DGSERIPEVLPTRVPNLLINGAAGIAVGM
ATNMAPHNMTEVVNACLAYADNPNISIEGLMEY ITGPDFPTGGIY GKSGIVDAYRTGKG
RLHIRGKYHFEEDEKTGRTTIVFTEIPY QVNKARVIERIAELVKEKKLEGISELRDESDKEG
MRIAIDLKRGENAEVVVNNLFLNTQLENSFSINMVCLDNGQPKLMNLKDIIAAFIRHRQE
VVTRRTMFELRKARERGHILEGLTVALANIDEIETIKTSANPAEARERLLAGEWAGGGVV
ALLEKAGAISVRPDEIEGEDPNRPFGLSDSIYHLSPTQVGAILELRLHRLTGLEQDKLHAEY
TEILGQIAELTAILNDFNLLMGVIREELAQVLQQY GDARRTEIVESRVDFCREDLIPEEQVV
LTVSQTGYAKTQPLSDY QAQRRGGRGKSATSMKDDDFIQHLIVASNHATVLCFTNVGKV
YRLKVFEVPQASRGAKGRPIVNLLPLDATETVTAILPLTEFPENHYVFMATASGTVKRVE
LEQFANIRSNGLRAIELNEEDTLIGVAITDGNQQIMLFSNEGKAIRFAETDVRAMGRTAKG
VRGMRVSFASSTLSEEDADVENDDSDDNDDSADSSLVSRIVSLVVVPETGEVLCASANGY
GKRTPVNDFPTKKRGGKGVIAIKTSERNGELVGAVSIDETKELLLISDGGTLVRTRAAEVA
MTGRNAQGVRLIRLSEEETLVGVVSIEAVEDEEELLEGEVDTTETDSEEAVSNNEDTSEE

WP_038350115.
1

MSVSEIRPIAIEDELKHSYLDYAMSVIVSRALPDVRDGLKPVHRRVLYAMHELGNDYNK
AYKKSARVVGDVIGKYHPHGDLAVYETIVRMAQDFSLRYLLVDGQGNFGSIDGDSAAA
MRYTEVRMTKLAHELLADLEKDTVDWEDNY DGSERIPEVLPTRVPNLLINGAAGIAVGM
ATNMAPHNMTEVVNACLAY ADNPNISIEGLMEY ITGPDFPTGGIY GKSGIVDAYRTGKG
RLHIRGKYHFEEDEKTGRTTIVFTEIPY QVNKARVIERIAELVKEKKLEGISELRDESDKEG
MRIAIDLKRGENAEVVVNNLFLNTQLENSFSINMVCLDNGQPKLMNLKDIIAAFIRHRQE
VVTRRTMFELRKARERGHILEGLTVALANIDEIETIKTSANPAEARERLLAGEWAGGGVV
ALLEKAGAISVRPDEIEGEDPNRPFGLSDSIYRLSPTQVGAILELRLHRLTGFEQDKLHAEY
TEILGQIAELTAILNDFNLLMGVIREELAQVLQQY GDARRTEIVESRVDFCREDLIPEEQVV
LTVSQTGYAKTQPLSDY QAQRRGGRGKSATSMKDDDFIQHLIVASNHATVLCFTNVGKV
YRLKVFEVPQASRGAKGRPIVNLLPLDATETVTAILPLTEFPENHYVFMATASGTVKRVE
LEQFANIRSNGLRAIELNEEDTLIGVAITDGNQQIMLFSNEGKAIRFAETDVRAMGRTAKG
VRGMRVSFASSTLSEEDADVENDDSDDNDDSADSSLVSRIVSLVVVPETGEVLCASANGY
GKRTPVNDFPTKKRGGKGVIAIKTSERNGELVGAVSIDETKELLLISDGGTLVRTRAAEVA
MTGRNAQGVRLIRLSEEETLVGVVSIEAVEDEEELLEGEVDTTETDSEEAVSNNEDTSEE

WP_038344622.
1

MSVSEIRPIAIEDELKHSYLDYAMSVIVSRALPDVRDGLKPVHRRVLYAMHELGNDYNK
AYKKSARVVGDVIGKYHPHGDLAVYETIVRMAQDFSLRYLLVDGQGNFGSIDGDSAAA
MRYTEVRMTKLAHELLADLEKDTVDWEDNY DGSERIPEVLPTRVPNLLINGAAGIAVGM
ATNMAPHNMTEVVNACLAYADNPNISIEGLMEY ITGPDFPTGGIY GKSGIVDAYRTGKG
RLHIRGKYHFEEDEKTGRTTIVFTEIPY QVNKARVIERIAELVKEKKLEGISELRDESDKEG
MRIAIDLKRGENAEVVVNNLFLNTQLENSFSINMVCLDNGQPKLMNLKDIIAAFIRHRQE
VVTRRTMFELRKARERGHILEGLTVALANIDEIETIKTSANPAEARERLLAGEWAGGGVV
ALLEKAGAISVRPDEIEGEDPNRPFGLSDSFYRLSPTQV GAILELRLHRLTGLEQDKLHAE
YTEILGQIAELTAILNDFNLLMGVIREELAQVLQQY GDARRTEIVESRVDFCREDLIPEEQV
VLTVSQTGYAKTQPLSDY QAQRRGGRGKSATSMKDDDFIQHLIVASNHATVLCFTNVGK
VYRLKVFEVPQASRGAKGRPIVNLLPLDATETVTAILPLTEFPENHYVFMATASGTVKRV
ELEQFANIRSNGLRAIELNEEDTLIGVAITDGNQQIMLFSNEGKAIRFAETDVRAMGRTAK
GVRGMRVSFASSTLSEEDADVENDDSDDNDDSTDSSLVSRIVSLVVVPETGEVLCASANG
YGKRTPVNDFPTKKRGGKGVIAIKTSERNGELVGAV SIDETKELLLISDGGTLVRTRAAEV
AMTGRNAQGVRLIRLSEEETLVGVVSIEAVEDEEELLEGEVDTTETDSEEAVSNNEDTSEE

CAMS85817.1

MSVSEIRPIAIEDELKHSYLDYAMSVIVSRALPDVRDGLKPVHRRVLYAMHELGNDYNK
AYKKSARVVGDVIGKYHPHGDLAVYETIVRMAQDFSLRYLLVDGQGNFGSIDGDSAAA
MRYTEVRMTKLAHELLADLEKDTVDWEDNYDGSERIPEVLPTRVPNLLINGAAGIAVGM

CAJr7862.1
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ATNMAPHNMTEVVNACLAYADNPNISIEGLMEY ITGPDFPTGGIY GKSGIVDAYRTGKG
RLHIRGKYHFEEDEKTGRTTIVFTEIPY QVNKARVIERIAELVKEKKLEGISELRDESDKEG
MRIAIDLKRGENAEVVVNNLFLNTQLENSFSINMVCLDNGQPKLMNLKDIIAAFIRHRQE
VVTRRTMFELRKARERGHILEGLTVALANIDEIETIKTSANPAEARERLLAGEWAGGGVV
ALLEKAGAISVRPDEIEGEDPNRPFGLSDSFYRLSPTQV GAILELRLHRLTGLEQDKLHAE
YTEILGQIAELTAILNDFNLLMGVIREELAQVLQQY GDARRTEIVESRVDFCREDL IPEEQV
VLTVSQTGYAKTQPLSDY QAQRRGGRGKSATSMKDDDFIQHLIVASNHATVLCFTNVGK
VYRLKVFEVPQASRGAKGRPIVNLLPLDATETVTAILPLTEFPENHYVFMATASGTVKRV
ELEQFANIRSNGLRAIELNEEDTLIGVAITDGNQQIMLFSNEGKAIRFAETDVRAMGRTAK
GVRGMRVSFASSTLSEEDADVENDDSDDNDDSTDSSLVSRIVSLVVVPETGEVLCASANG
YGKRTPVNDFPTKKRGGKGVIAIKTSERNGELVGAV SIDETKELLLISDGGTLVRTRAAEV
AMTGRNAQGVRLIRLSEEETLVGVVSIEAVEDEEELLEGEVDTTETDSEEAVSNNEDTSEE

MSVSEIRPIAIEDELKHSYLDYAMSVIVSRALPDVRDGLKPVHRRVLY AMHELGNDY NK WP_000116442.
AYKKSARVVGDVIGKYHPHGDLAVYETIVRMAQDFSLRYLLVDGQGNFGSIDGDSAAA 1
MRYTEVRMTKLAHELLADLEKDTVDWEDNY DGSERIPEVLPTRVPNLLINGAAGIAVGM
ATNMAPHNMTEVVNACLAYADNPNISIEGLMEY ITGPDFPTGGIY GKSGIVDAYRTGKG
RLHIRGKYHFEEDEKTGRTTIVFTEIPY QVNKARVIERIAELVKEKKLEGISELRDESDKEG
MRIAIDLKRGENAEVVVNNLFLNTQLENSFSINMVCLDNGQPKLMNLKDIIAAFIRHRQE
VVTRRTMFELRKARERGHILEGLTVALANIDEIETIKTSANPAEARERLLAGEWAGGGVV
ALLEKAGAISVRPDEIEGEDPNRPFGLSDSFYRLSPTQV GAILELRLHRLTGLEQDKLHAE
YTEILGQIAELTAILNDFNLLMGVIREELAQVLQQY GDARRTEIVESRVDFCREDLIPEEQV
VLTVSQTGYAKTQPLSDY QAQRRGGRGKSATSMKDDDFIQHLIVASNHATVLCFTNVGK
VYRLKVFEVPQASRGAKGRPIVNLLPLDATETVTAILPLTEFPENHYVFMATASGTVKRV
ELEQFANIRSNGLRAIELNEEDTLIGVAITDGNQQIMLFSNEGKAIRFAETDVRAMGRTAK
GVRGMRVSFASSTLSEEDADVENDDSDDNDDSTDSSLVSRIVSLVVVPETGEVLCASANG
YGKRTPVNDFPTKKRGGKGVIAIKTSERNGELVGAV SIDETKELLLISDGGTLVRTRAAEV
AMTGRNAQGVRLIRLSEEETLVGVVSIEAVEDEEELLEGEVDTTETDSEEAVSNNEDTSEE

3.4.2 Escherichia coli

Protein FASTA sequences for parental and mutated gyrA protein of E. coli

were retrieved from Uniprot as mentioned in table 9.

gyr A parental sequence of Escherichia coli

>EOR52871.1 DNA gyrase subunit A [Escherichia coli ATCC 25922]
MSDLAREITPVNIEEELKSSYLDYAMSVIVGRALPDVRDGLKPVHRRVLY AMNVLGNDWNKAY KKSARVVG
DVIGKYHPHGDSAVYDTIVRMAQPFSLRYMLVDGQGNFGSIDGDSAAAMRY TEIRLAKIAHELMADLEKETV
DFVDNYDGTEKIPDVMPTKIPNLLVNGSSGIAVGMATNIPPHNLTEVINGCLAY IDDEDISIEGLMEHIPGPDFPT
AAIINGRRGIEEAYRTGRGKVYIRARAEVEVDAKTGRETIIVHEIPY QVNKARLIEKIAELVKEKRVEGISALRDE
SDKDGMRIVIEVKRDAVGEVVLNNLY SQTQLQVSFGINMVALHHGQPKIMNLKDIHAAFVRHRREVVTRRTIFE
LRKARDRAHILEALAVALANIDPIIELIRHAPTPAEAKTALVANPWQLGNVAAMLERAGDDAARPEWLEPEFG
VRDGLYYLTEQQAQAILDLRLQKLTGLEHEKLLDEYKELLDQIAELLRILGSADRLMEVIREELELVREQFGDK
RRTEITANSADINLEDLITQEDVVVTLSHQGYVKY QPLSEY EAQRRGGKGKSAARIKEEDFIDRLLVANTHDHI
LCFSSRGRVY SMKVY QLPEATRGARGRPIVNLLPLEQDERITAILPVTEFEEGVKVFMATANGTVKKTVLTEFN
RLRTAGKVAIKLVEGDELIGVDLTSGEDEVMLFSAEGKVVRFKESSVRAMGCNTTGVRGIRLGEGDKVVSLIV
PRGDGAILTATONGY GKRTAVAEYPTKSRATKGVISIKVTERNGLVVGAVQVDDCDQIMMITDAGTLVRTRVS
EISIVGRNTQGVILIRTSEDENVVGLQRVAEPVDEEDLDTIDGSAAEGDDEIAPEVDVDDEPEEE

Table 9- Mutationsin gyrA sequence of E. coli arelisted in thetable

Protein FASTA Sequence Accession
IDs

MSDLAREITPVNIEEELKSSYLDYAMSVIVGRALPDVRDGLKPVHRRVLYAMNVLGND | EFX34722.1
WNKAYKKSARVVGDVIGKYHPHGDSAVYDTIVRMAQPFSLRYMLVDGQGNFGSIDG
DSAAAMRY TEIRLAKIAHELMADLEKETVDFVDNYDGTEKIPDVMPTKIPNLLVNGSS
GIAVGMATNIPPHNLTEVINGCLAY IDDEDISIEGLMEHIPGPDFPTAAIINGRRGIEEAYR
TGRGKVYIRARAEVEVDAKTGRETIIVHEIPY QYNKARLIEKIAELVKEKRVEGISALRD
ESDKDGMRIVIEVKRDAVGEVVLNNLY SQTQLQVSFGINMVALHHGQPKIMNLKDIIA
SFVRHRREVVTRRTIFELRKARDRAHILEALAVALANIDPIIELIRHAPTPAEAKTALVA
NPWQLGNVAAMLERAGDDAARPEWLEPEFGVRDGLYYLTEQQAQAILDLRLQKLTG
LEHEKLLDEYKELLDQIAELLRILGSADRLMEVIREELELVREQFGDKRRTEITANSADI
NLEDLITQEDVVVTLSHQGYVKY QPLSEY EAQRRGGKGKSAARIKEEDFIDRLLVANT
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HDHILCFSSRGRVY SMKVY QLPEATRGARGRPIVNLLPLEQDERITAILPVTEFEEGVKV
FMATANGTVKKTVLTEFNRLRTAGKVAIKLVEGDELIGVDLTSGEDEVMLFSAEGKVV
RFKESSVRAMGCNTTGVRGIRLGEGDKVV SLIVPRGDGAILTATQNGY GKRTAVAEYP
TKSRATKGVISIKVTERNGLVVGAVQVDDCDQIMMITDAGTLVRTRVSEISIVGRNTQG
VILIRTAEDENVVGLQRVAEPVDEEDLDTIDGSAAEGDDEIAPEVDVDDEPEEE

MSDLAREITPVNIEEELKSSYLDYAMSVIVGRALPDVRDGLKPVHRRVLY AMNVLGND
WNKAYKKSARVVGDVIGKYHPHGDSAVYDTIVRMAQPFSLRYMLVDGQGNFGSIDG
DSAAAMRY TEIRLAKIAHELMADLEKETVDFVDNYDGTEKIPDVMPTKIPNLLVNGSS
GIAVGMATNIPPHNLTEVINGCLAY IDDEDISIEGLMEHIPGPDFPTAAIINGRRGIEEAYR
TGRGKVYIRARAEVEVDAKTGRETIIVHEIPY QVNKARLIEKIAELVKEKRVEGISALRD
ESDKDGMRIVIEVKRDAVGEVVLNNLY SQTQLQVSFGINMVALHHGQPKIMNLKDIIA
AFVRHRREVVTRRTIFELRKARDRAHILEALAVALANIDPIIELIRHAPTPAEAKTALVA
NPWQLGNVAAMLERAGDDAARPEWLEPEFGVRDGLYYLTEQQAQAILDLRLQKLTG
LEHEKLLDEYKELLDQISELLRILGSADRLMEVIREELELVREQFGDKRRTEITANSADI
NLEDLITQEDVVVTLSHQGYVKY QPLSEY EAQRRGGKGKSAARIKEEDFIDRLLVANT
HDHILCFSSRGRVY SMKVY QLPEATRGARGRPIVNLLPLEQDERITAILPVTEFEEGVKV
FMATANGTVKKTVLTEFNRLRTAGKVAIKLVDGDELIGVDLTSGEDEVMLFSAEGKV
VRFKESSVRAMGCNTTGVRGIRLGEGDKVVSLIVPRGDGAILTATQNGY GKRTAVAEY
PTKSRATKGVISIKVTERNGLVVGAVQVDDCDQIMMITDAGTLVRTRVSEISIVGRNTQ
GVILIRTAEDENVVGLQRVAEPVDEEDLDTIDGSAAEGDDEIAPEVDVDDEPEEE

KIH25564.1

MSDLAREITPVNIEEELKSSYLDYAMSVIVGRALPDVRDGLKPVHRRVLY AMNVLGND
WNKAYKKSARVVGDVIGKYHPHGDLAVYDTIVRMAQPFSLRYMLVDGQGNFGSIDG
DSAAAMRY TEIRLAKIAHELMADLEKETVDFVDNYDGTEKIPDVMPTKIPNLLVNGSS
GIAVGMATNIPPHNLTEVINGCLAY IDDEDISIEGLMEHIPGPDFPTAAIINGRRGIEEAYR
TGRGKVYIRARAEVEVDAKTGRETIIVHEIPY QVNKARLIEKIAELVKEKRVEGISALRD
ESDKDGMRIVIEVKRDAVGEVVLNNLY SQTQLQVSFGINMVALHHGQPKIMNLKDIIA
AFVRHRREVVTRRTIFELRKARDRAHILEALAVALANIDPIIELIRHAPTPAEAKTALVA
NPWQLGNVAAMLERAGDDAARPEWLEPEFGVRDGMYYLTEQQAQAILDLRLQKLTG
LEHEKLLDEYKELLDQIAELLRILGSADRLMEVIREELELVREQFGDKRRTEITANSADI
NLEDLITQEDVVVTLSHQGYVKY QPLSEY EAQRRGGKGKSAARIKEEDFIDRLLVANT
HDHILCFSSRGRVY SMKVY QLPEATRGARGRPIVNLLPLEQDERITAILPVTEFEEGVKYV
FMATANGTVKKTVLTEFNRLRTAGKVAIKLVDGDELIGVDLTSGEDEVMLFSAEGKV
VRFKESSVRAMGCNTTGVRGIRLGEGDKVVSLIVPRGDGAILTATQNGY GKRTAVAEY
PTKSRATKGVISIKVTERNGLVVGAVQVDDCDQIMMITDAGTLVRTRVSEISIVGRNTQ
GVILIRTAEDENVVGLQRVAEPVDEEDLDTIDGSAAEGDDEIAPEVDVDDEPEEE

KHJ14714.1

MSDLAREITPVNIEEELKSSYLDYAMSVIVGRALPDVRDGLKPVHRRVLY AMNVLGND
WNKAYKKSARVVGDVIGKYHPHGDSAVYDTIVRMAQPFSLRYMLVDGQGNFGSIDG
DSAAAMRY TEIRLAKIAHELMADLEKETVDFVDNYDGTEKIPDVMPTKIPNLLVNGSS
GIAVGMATNIPPHNLTEVINGCLAY IDDEDISIEGLMEHIPGPDFPTAAIINGRRGIEEAYR
TGRGKVYIRARAEVEVDAKTGRETIIVHEIPY QVNKARLIEKIAELVKEKRVEGISALRE
SDKDGMRIVIEVKRDAVGEVVLNNLY SQTQLQVSFGINMVALHHGQPKIMNLKDIIAA
FVRHRREVVTRRTIFELRKARDRAHILEALAVALANIDPIIELIRHAPTPAEAKTALVAN
PWQLGNVXAMLERAGDDAARPEWLEPEFGVRDGLYYLTEQQAQAILDLRLQKLTGLE
HEKLLDEYKELLDQIAELLRILGSADRLMEVIREELELVREQFGDKRRTEITANSADINL
EDLITQEDVVVTLSHXGYVKY QPLSEY EAQRRGGKGKSAARIKEEDFIDRLLVANTHD
HILCFSSRGRVY SMKVY QLPEATRGARGRPIVNLLPLEQDERITAILPVTEFEEGVKVFM
ATANGTVKKTVLTEFNRLRTAGKVAIKLVDGDELIGVDLTSGEDEVMLFSAE
GKVVRFKESSVRAMGCNTTGVRGIRLGEGDKVVSLIVPRGDGAILTATQNGY GKRTA
VAEYPTKSRATKGVISIKVTERNGLVVGAVQVDDCDQIMMITDAGTLVRTRVSEISIVG
RNTQGVILIRTAEDENVVGLQRVAEPVDEEDLDTIDGSAAEGDDEIAPEVDVDDEPEEE

KFH81288.1

MSDLAREITPVNIEEELKSSYLDYAMSVIVGRALPDVRDGLKPVHRRVLY AMNVLGND
WNKAYKKSARVVGDVIGKYHPHGDLAVYDTIVRMAQPFSLRYMLVDGQGNFGSIDG
DSAAAMRY TEIRLAKIAHELMADLEKETVDFVDNYDGTEKIPDVMPTKIPNLLVNGSS
GIAVGMATNIPPHNLTEVINGCLAY IDDEDISIEGLMEHIPGPDFPTAAIINGRRGIEEAYR
TGRGKVYIRARAEVEVDAKTGRETIIVHEIPY QVNKARLIEKIAELVKEKRVEGISALRD
ESDKDGMRIVIEVKRDAVGEVVLNNLY SQTQLQVSFGINMVALHHGQPKIMNLKDIIA
AFVRHRREVVTRRTIFELRKARDRAHILEALAVALANIDPIIELIRHAPTPAEAKTALVA
NPWQLGNVAAMLERAGDDAARPEWLEPEFGVRDGLYYLTEQQAQAILDLRLQKLTG
LEHEKLLDEYKELLDQIAELLRILGSADRLMEVIREELELVREQFGDKRRTEITANSADI
NLEDLITQEDVVVTLSHQXYVKY QPLSEY EAQRRGGKGKSAARIKEEDFIDRLLVANT
HDHILCFSSRGRVY SMKVY QLPEASRGARGRPIVNLLPLEQDERITAILPVTEFEEGVKV
FMATANGTVKKTVLTEFNRLRTAGKVAIKLVEGDELIGVDLTSGEDEVMLFSAEGKVV
RFKESSVRAMGCNTTGVRGIRLGEGDKVVSLIVPRGDGAILTATQNGY GKRTAVAEYP
TKSRATKGVISIKVTERNGLVVGAVQVDDCDQIMMITDAGTLVRTRVSEISIVGRNTQG
VILIRTAEDENVVGLQRVAEPVDEEDLDTIDGSAAEGDDEIAPEVDVDDEPEEE

KFI00766.1

MSDLAREITPVNIEEELKSSYLDYAMSVIVGRALPDVRDGLKPVHRRVLY AMNVLGND
WNKAYKKSARVVGDVIGKYHPHGDLAVYDTIVRMAQPFSLRYMLVDGQGNFGSIDG
DSAAAMRY TEIRLAKIAHELMADLEKETVDFVDNYDGTEKIPDVMPTKIPNLLVNGSS
GIAVGMATNIPPHNLTEVINGCLAY IDDEDISIEGLMEHIPGPDFPTAAIINGRRGIEEAYR
TGRGKVYIRARAEVEVDAKTGRETIIVHEIPY QYNKARLIEKIAELVKEKRVEGISALRD
ESDKDGMRIVIEVKRDAVGEVVLNNLY SQTQLQVSFGINMVALHHGQPKIMNLKDIIA
AFVRHRREVVTRRTIFELRKARDRAHILEALAVALANIDSIIELIRHAPTPAEAKTALVA
NPWQLGNVAAMLERAGDDAARPEWLEPEFGVRDGLYYLTEQQAQAILDLRLQKLTG
LEHEKLLDEYKELLDQIAELLRILGSADRLMEVIREELELVREQFGDKRRTEITANSADI
NLEDLITQEDVVVTLSHQGYVKY QPLSEY EAQRRGGKGKSAARIKEEDFIDRLLVANT

CTT19640.1
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HDHILCFSSRGRVY SMKVY QLPEATRGARGRPIVNLLPLEQDERITAILPVTEFEEGVKV
FMATANGTVKKTVLTEFNRLRTAGKVAIKLVDGDELIGVDLTSGEDEVMLFSAEGKV
VRFKESSVRAMGCNTTGVRGIRLGEGDKVVSLIVPRGDGAILTATQNGY GKRTAVAEY
PTKSRATKGVISIKVTERNGLVVGAVQVDDCDQIMMITDAGTLVRTRVSEISIVGRNTQ
GVILIRTAEDENVVGLQRVAEPVDEEDLDTIDGSAAEGDDEIAPEVDVDDEPEEE

MSDLAREITPVNIEEELKSSYLDYAMSVIVGRALPDVRDGLKPVHRRVLY AMNVLGND
WNKAYKKSARVVGDVIGKYHPHGDSAVYDTIVRMAQPFSLRYMLVDGQGNFGSIDG
DSAAAMRY TEIRLAKIAHELMADLEKETVDFVDNYDGTEKIPDVMPTKIPNLLVNGSS
GIAVGMATNIPPHNLTEVINGCLAY IDDEDISIEGLMEHIPGPDFPTAAIINGRRGIEEAYR
TGRGKVYIRARAEVEVDAKTGRETIIVHEIPY QVNKARLIEKIAELVKEKRVEGISALRD
ESDKDGMRIVIEVKRDAVGEVVLNNLY SQTQLQVSFGINMVALHHGQPKIMNLKDIIA
AFVRHRREVVTRRTIFELRKARDRAHILEALAVALANIDPIIELIRHAPTPAEAKTALVA
NPWQLGNVAAMLERAGDDAARPEWLEPEFGVRDGLYYLTEQQAQAILDLRLQKLTG
LEHEKLLDEYKELLDQIAELLRILGSADRLMEVIREELELVREQFGDKRRTEITANSADI
NLEDLITQEDVVVTLSHQGYVKY QPLSEY EAQRRGGKGKSAARIKEEDFIDRLLVANT
HDHILCFSSRGRVY SMKVY QLPEATRGARGRPIVNLLPLEQDERITAILPVTEFEEGVKV
FMATANGTVKKTVLTEFNRLRTAGKVAIKLVDGDELIGVDLTSGEDEVMLFSAEGKV
VRFKESSVRAMGCNTTGVRGIRLGEGDKVVSLIVPRGDGAILTATQNGY GKRTAVAEY
PTKSRATKGVISIKVTERNGLVVSAVQVDDCDQIMMITDAGTLVRTRVSEISIVGRNTQ
GVILIRTAEDENVVGLQRVAEPVDEEDLDTIDGSAAEGDDEIAPEVDVDDEPEEE

CTW93136.1

MSDLAREITPVNIEEELKSSYLDYAMSVIVGRALPDVRDGLKPVHRRVLY AMNVLGND
WNKAYKKSARVVGDVIGKYHPHGDSAVYDTIVRMAQPFSLRYMLVDGQGNFGSIDG
DSAAAMRY TEIRLAKIAHELMADLEKETVDFVDNYDGTEKIPDVMPTKIPNLLVNGSS
GIAVGMATNIPPHNLTEVINGCLAY IDDEDISIEGLMEHIPGPDFPTAAIINGRRGIEEAYR
TGRGKVYIRARAEVEVDAKTGRETIIVHEIPY QVNKARLIEKIAELVKEKRVEGISALRD
ESDKDGMRIVIEVKRDAVGEVVLNNLY SQTQLQVSFGINMVALHHGQPKIMNLKDIIA
AFVRHRREVVTRRTIFELRKARDRAHILEALAVALANIDPIIELIRHAPTPAEAKTALVA
NPWQLGNVAAMLERAGDDAARPEWLEPEFGVRDGLYYLTEQQAQAILDLRLQKLTG
LEHEKLLDEYKELLDQIAELLRILGSADRLMEVIREELELVREQFGDKRRTEITANSADI
NLEDLITQEDVVVTLSHQGYVKY QPLSEY EAQRRGGKGKSAARIKEEDFIDRLLVANT
HDHILCFSSRGRVY SMKVY QLPEATRGARGRPIVNLLPLEQDERITAILPVTEFEEGVKYV
FMATANGTVKKTVLTEFNRLRTAGKVAIKLVDGDELIGVDLTSGEDEVMLFSAEGKV
VRFKESSVRAMGCNTTGVRGIRLGEGDKVVSLIVPRGDGAILTATQNGY GKRTAVAEY
PTKSRATKGVISIKVTERNGLVVSAVQVDDCDQIMMITDAGTLVRTRVSEISIVGRNTQ
GVILIRTAEDENVVGLQRVAEPVDEEDLDTIDGSAAEGDDEIAPEVDVDDEPEEE

CTw43843.1

MSDLAREITPVNIEEELKSSYLDYAMSVIVGRALPDVRDGLKPVHRRVLY AMNVLGND
WNKAYKKSARVVGDVIGKYHPHGDSAVYDTIVRMAQPFSLRYMLVDGQGNFGSIDG
DSAAAMRY TEIRLAKIAHELMADLEKETVDFVDNYDGTEKIPDVMPTKIPNLLVNGSS
GIAVGMATNIPPHNLTEVINGCLAY IDDEDISIEGLMEHIPGPDFPTAAIINGRRGIEEAYR
TGRGKVYIRARAEVEVDAKTGRETIIVHEIPY QVNKARLIEKIAELVKEKRVEGISALRD
ESDKDGMRIVIEVKRDAVGEVVLNNLY SQTQLQVSFGINMVALHHGQPKIMNLKDIIA
AFVRHRREVVTRRTIFELRKARDRAHILEALAVALANIDSIIELIRHAPTPAEAKTALVA
NPWQLGNVAAMLERAGDDAARPEWLEPEFGVRDGLYYLTEQQAQAILDLRLQKLTG
LEHEKLLDEYKELLDQIAELLRILGSADRLMEVIREELELVREQFGDKRRTEITANSADI
NLEDLITQEDVVVTLSHQGYVKY QPLSEY EAQRRGGKGKSAARIKEEDFIDRLLVANT
HDHILCFSSRGRVY SMKVY QLPEATRGARGRPIVNLLPLEQDERITAILPVTEFEEGVKYV
FMATANGTVKKTVLTEFNRLRTAGKVAIKLVDGDELIGVDLTSGEDEVMLFSAEGKV
VRFKESSVRAMGCNTTGVRGIRLGEGDKVVSLIVPRGDGAILTATQNGY GKRTAVAEY
PTKSRATKGVISIKVTERNGLVVGAVQVDDCDQIMMITDAGTLVRTRVSEISIVGRNTQ
GVILIRTAEDENVVGLQRVAEPVDEEDLDTIDGSAAEGDDEIAPEVDVDDEPEEE

CTu98127.1

MSDLAREITPVNIEEELKSSYLDYAMSVIVGRALPDVRDGLKPVHRRVLY AMNVLGND
WNKAYKKSARVVGDVIGKYHPHGDSAVYDTIVRMAQPFSLRY MLVDGQGNFGSIDG
DSAAAMRY TEIRLAKIAHELMADLEKETVDFVDNYDGTEKIPDVMPTKIPNLLVNGSS
GIAVGMATNIPPHNLTEVINGCLAY IDDEDISIEGLMEHIPGPDFPTAAIINGRRGIEEAYR
TGRGKVYIRARAEVEVDAKTGRETIIVHEIPY QVNKARLIEKIAELVKEKRVEGISALRD
ESDKDGMRIVIEVKRDAVGEVVLNNLY SQTQLQVSFGINMVALHHGQPKIMNLKDIIA
AFVRHRREVVTRRTIFELRKARDRAHILEALAVALANIDSIIELIRHAPTPAEAKTALVA
NPWQLGNVAAMLERAGDDAARPEWLEPEFGVRDGLYYLTEQQAQAILDLRLQKLTG
LEHEKLLDEYKELLDQIAELLRILGSADRLMEVIREELELVREQFGDKRRTEITANSADI
NLEDLITQEDVVVTLSHQGYVKY QPLSEY EAQRRGGKGKSAARIKEEDFIDRLLVANT
HDHILCFSSRGRVY SMKVY QLPEATRGARGRPIVNLLPLEQDERITAILPVTEFEEGVKV
FMATANGTVKKTVLTEFNRLRTAGKVAIKLVDGDELIGVDLTSGEDEVMLFSAEGKV
VRFKESSVRAMGCNTTGVRGIRLGEGDKVVSLIVPRGDGAILTATQNGY GKRTAVAEY
PTKSRATKGVISIKVTERNGLVVGAVQVDDCDQIMMITDAGTLVRTRVSEISIVGRNTQ
GVILIRTAEDENVVGLQRVAEPVDEEDLDTIDGSAAEGDDEIAPEVDVDDEPEEE

CTU78765.1

MSDLAREITPVNIEEELKSSYLDYAMSVIVGRALPDVRDGLKPVHRRVLY AMNVLGND
WNKAYKKSARVVGDVIGKYHPHGDSAVYDTIVRMAQPFSLRYMLVDGQGNFGSIDG
DSAAAMRY TEIRLAKIAHELMADLEKETVDFVDNYDGTEKIPDVMPTKIPNLLVNGSS
GIAVGMATNIPPHNLTEVINGCLAY IDDEDISIEGLMEY IPGPDFPTAAIINGRRGIEEAYR
TGRGKVYIRARAEVEVDAKTGRETIIVHEIPY QYNKARLIEKIAELVKEKRVEGISALRD
ESDKDGMRIVIEVKRDAVGEVVLNNLY SQTQLQVSFGINMVALHHGQPKIMNLKDIIA
AFVRHRREVVTRRTIFELRKARDRAHILEALAVALANIDPIIELIRHAPTPAEAKTALVA
NPWQLGNVAAMLERAGDDAARPEWLEPEFGVRDGLYYLTEQQAQAILDLRLQKLTG
LEHEKLLDEYKELLDQIAELLRILGSADRLMEVIREELELVREQFGDKRRTEITANSADI
NLEDLITQEDVVVTLSHQGYVKY QPLSEY EAQRRGGKGKSAARIKEEDFIDRLLVANT

CTT63704.1
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HDHILCFSSRGRVY SMKVY QLPEATRGARGRPIVNLLPLEQDERITAILPVTEFEEGVKV
FMATANGTVKKTVLTEFNRLRTAGKVAIKLVEGDELIGVDLTSGEDEVMLFSAEGKVV
RFKESSVRAMGCNTTGVRGIRLGEGDKVV SLIVPRGDGAILTATQNGY GKRTAVAEYP
TKSRATKGVISIKVTERNGLVVGAVQVDDCDQIMMITDAGTLVRTRVSEISIVGRNTQG
VILIRTAEDENVVGLQRVAEPVDEEDLDTIDGSAAEGDDEIAPEVDVDDEPEEE

3.4.3 Pseudomonas aeruginosa

Protein FASTA sequences for parental and mutated gyrA protein of P.

aeruginosa were retrieved from Uniprot as mentioned in table 10.

gyrA parental sequence Pseudomonas aeruginosa

>EKA56174.1 DNA gyrase subunit A [Pseudomonas aeruginosa ATCC 25324]
MGELAKEILPVNIEDELKQSYLDYAMSVIVGRALPDARDGLKPVHRRVLYAMSELGNDWNKPYKKSARVVG
DVIGKYHPHGDTAVYDTIVRMAQPFSLRYMLVDGQGNFGSVDGDNAAAMRY TEVRMAKLAHELLADLEKE
TVDWVPNYDGTEQIPAVMPTKIPNLLVNGSSGIAVGMATNIPPHNLGEVIDGCLALMDNPDLTVDELMQY IPG
PDFPTAGIINGRAGIIEAY RTGRGRIY IRARAVVEEMEKGGGREQII TELPY QLNKARLIEKIAELVKEKKIEGISE
LRDESDKDGMRVVIELRRGEVGEVVLNNLYAQTQLQSVFGINVVALVDGQPRTLNLKDMLEVFVRHRREVVT
RRTVYELRKARERGHILEGQAVALSNIDPVIELIKSSPTPAEAKERLIATAWESSAVEAMVERAGADACRPEDL
DPQYGLRDGKY YLSPEQAQAILELRLHRLTGLEHEKLLSEY QEILNLIGELIRILTNPARLMEVIREELEAVKAEF
GDARRTEIVASQVDLTIADLITEEDRVVTISHGGY AKSQPLAAY QAQRRGGKGKSATGMKDEDY IEHLLVANS
HATLLLFSSKGKVYWLRTFEIPEASRTARGRPLVNLLPLDEGERITAMLQIDLEALQQNGGADDDLDEAEGAV
LEGEVVEAAEVEEVEGETAELVAEPTGAYIFMATAFGTVKKTPLVQFSRPRSSGLIALKLEEGDTLIAAAITDGA
KEVMLFSSAGKVIRFAESVVRIMGRNARGVRGMRLGK GQQLISMLIPESGAQILTASERGFGKRTPLSKFPRRG
RGGQGVIAMVTNERNGALIAAVQVQEGEEIMLISDQGTLVRTRVDEVSLSGRNTQGVTLIKLASDEVLVGLER
VQEPSGGDDEDLPEGEEAAESL GESAESESEPAAEAEGNEE

Table 10-Mutationsin gyr A sequence of Pseudomonas aeruginosa arelisted
in thetable

Protein FASTA Sequence Accession
Ids

MGELAKEILPVNIEDELKQSYLDYAMSVIVGRALPDARDGLKPVHRRVLYAMSELGN RFQ01914.1
DWNKPY KKSARVVGDVIGKYHPHGDTAVYDTIVRMAQPFSLRYMLVDGQGNFGSVD
GDNAAAMRY TEVRMAKLAHELLADLEKETVDWVPNYDGTEQIPAVMPTKIPNLLVN
GSSGIAVGMATNIPPHNLGEVIDGCLALMDNPDLTVDELMQY IPGPDFPTAGIINGRAGI
IEAYRTGRGRIYIRARAVVEEMEKGGGREQIIITELPY QLNKARLIEKIAELVKEKKIEGI
SELRDESDKDGMRVVIELRRGEVGEVVLNNLYAQTQLQSVFGINVVALVDGQPRTLNL
KDMLEVFVRHRREVVTRRTVYELRKARERGHILEGQAVALSNIDPVIELIKSSPTPAEA
KERLIATAWESSAVEAMVERAGADACRPEDLDPQY GLRDGKY Y LSPEQAQAILELRLH
RLTGLEHEKLLSEYQEILNLIGELIRILTNPARLMEVIREELEAVKAEFGDARRTEIVASQ
VDLTIADLITEEDRVVTISHGGY AKSQPLAAY QAQRRGGKGKSATGMKDEDY IEHLLV
ANSHATLLLFSSKGKVYWLRTFEIPEASRTARGRPLVNLLPLDEGERITAMLQIDLEAL
QQONGGADDDLDEAEGAVLEGEVVEAAEVEEVEGETAELVAEPTGAYIFMATAFGTVK
KTPLVQFSRPRSSGLIALKLEEGDTLIAAAITDGAKEVMLFSSAGKVIRFAESVVRIMGR
NARGVRGMRLGKGQQL ISMLIPESGAQILTASERGFGKRTPLSKFPRRGRGGQGVIAM
VTNERNGALIAAVQVQEGEEIMLISDQGTLVRTRVDEVSLSGRNTQGVTLIKLASDEVL
VGLERVQEPSGGDDEDL PEGEEAAESL GESAESESEPAAEAEGNEE

MGELAKEILPVNIEDELKQSYLDYAMSVIVGRALPDARDGLKPVHRRVLYAMSELGN TKW45649.1
DWNKPY KKSARVVGDVIGKYHPHGDTAVYDTIVRMAQPFSLRYMLVDGQGNFGSVD
GDNAAAMRY TEVRMAKLAHELLADLEKETVDWVPNYDGTEQIPAVMPTKIPNLLVN
GSSGIAVGMATNIPPHNLGEVIDGCLALMDNPDLTVDELMQY IPGPDFPTAGIINGRAGI
IEAYRTGRGRIY IRARAVVEEMEK GGGREQIITELPY QLNKARLIEKIAELVKEKKIEGI
SELRDESDKDGMRVVIELRRGEVGEVVLNNLYAQTQLQSVFGINVVALVDGQPRTLNL
KDMLEVFVRHRREVVTRRTVYELRKARERGHILEGQAVALSNIDPVIELIKSSPTPAEA
KERLIATAWESSAVEAMVERAGADACRPEDLDPQY GLRDGKYYLSPEQAQAILELRLH
RLTGLEHEKLLSEYQEILNLIGELIRILTNPARLMEVIREELEAVKAEFGDARRTEIVASQ
VDLTIADLITEEDRVVTISHGGY AKSQPLAAY QAQRRGGKGKSATGMKDEDY IEHLLV
ANSHATLLLFSSKGKVYWLRTFEIPEASRTARGRPLVNLLPLDEGERITAMLQIDLEAL
QONGGADDDLDEAEGAVLEGEVVEAAEVEEVEGETAELVAEPTGAYIFMATAFGTVK
KTPLVQFSRPRSSGLIALKLEEGDTLIAAAITDGAKEVMLFSSAGKVIRFAESVVRIMGR
NARGVRGMRLGKGQQL ISMLIPESGAQILTASERGFGKRTPLSKFPRRGRGGQGVIAM
VTNERNGALIAAVQVQEGEEIMLISDQGTLVRTRVDEVSLSGRNTQGVTLIKLASDEVL
VGLERVQEPSGGDDEDL PEGEEAAESL GESAESESEPAAEAEGNEE

MGELAKEILPVNIEDELKQSYLDYAMSVIVGRALPDARDGLKPVHRRVLYAMSELGN KGB86713.1
DWNKPYKKSARVVGDVIGKYHPHGDTAVYDTIVRMAQPFSLRYMLVDGQGNFGSVD

22



GDNAAAMRY TEVRMAKLAHELLADLEKETVDWVPNYDGTEQIPAVMPTKIPNLLVN
GSSGIAVGMATNIPPHNLGEVIDGCLALMDNPDLTVDELMQY IPGPDFPTAGIINGRAGI
IEAYRTGRGRIY IRARAVVEEMEK GGGREQIITELPY QLNKARLIEKIAELVKEKKIEGI
SELRDESDKDGMRVVIELRRGEVGEVVLNNLYAQTQLQSVFGINVVALVDGQPRTLNL
KDMLEVFVRHRREVVTRRTVYELRKARERGHILEGQAVALSNIDPVIELIKSSPTPAEA
KERLIATAWESSAVEAMVERAGADACRPEDLDPQY GLRDGKYYLSPEQAQAILELRLH
RLTGLEHEKLLSEY QEILNLIGELIRILTNPARLMEVIREELEAVKAEFGDARRTEIVASQ
VDLTIADLITEEDRVVTISHGGY AKSQPLAAY QAQRRGGKGKSATGMKDEDY IEHLLV
ANSHATLLLFSSKGKVYWLRTFEIPEASRTARGRPLVNLLPLDEGERITAMLQIDLEAL
QQONGGADDDLDEAEGAVLEGEVVEAAEVEEVEGETAELVAEPTGAY IFMATAFGTVK
KTPLVQFSRPRSSGLIALKLEEGDTLIAAAITDGAKEVMLFSSAGKVIRFAESVVRIMGR
NARGVRGMRLGKGQQL ISMLIPESGAQILTASERGFGKRTPLSKFPRRGRGGQGVIAM
VTNERNGALIAAVQVQEGEEIMLISDQGTLVRTRVDEVSLSGRNTQGVTLIKLASDEVL
VGLERVQEPSGGDDEDL PEGEEAAESL GESAESESEPAAEAEGNEE

MGELAKEILPVNIEDELKQSYLDYAMSVIVGRALPDARDGLKPVHRRVLYAMSELGN
DWNKPY KKSARVVGDVIGKYHPHGDTAVYDTIVRMAQPFSLRYMLVDGQGNFGSVD
GDNAAAMRY TEVRMAKLAHELLADLEKETVDWVPNYDGTEQIPAVMPTKIPNLLVN
GSSGIAVGMATNIPPHNLGEVIDGCLALMDNPDLTVDELMQY IPGPDFPTAGIINGRAGI
IEAYRTGRGRIYIRARAVVEEMEKGGGREQIIITELPY QLNKARLIEKIAELVKEKKIEGI
SELRDESDKDGMRVVIELRRGEVGEVVLNNLYAQTQLQSVFGINVVALVDGQPRTLNL
KDMLEVFVRHRREVVTRRTVYELRKARERGHILEGQAVALSNIDPVIELIKSSPTPAEA
KERLIATAWESSAVEAMVERAGADACRPEDLDPQY GLRDGKY Y LSPEQAQAILELRLH
RLTGLEHEKLLSEYQEILNLIGELIRILTNPARLMEVIREELEAVKAEFGDARRTEIVASQ
VDLTIADLITEEDRVVTISHGGY AKSQPLAAY QAQRRGGKGKSATGMKDEDY IEHLLV
ANSHATLLLFSSKGKVYWLRTFEIPEASRTARGRPLVNLLPLDEGERITAMLQIDLEAL
QQONGGADDDLDEAEGAVLEGEVVEAAEIEEVEGETAELVAEPTGAYIFMATAFGTVK
KTPLVQFSRPRSSGLIALKLEEGDTLIAAAITDGAKEVMLFSSAGKVIRFAESVVRIMGR
NARGVRGMRLGKGQQL ISMLIPESGAQILTASERGFGKRTPLSKFPRRGRGGQGVIAM
VTNERNGALIAAVQVQEGEEIMLISDQGTLVRTRVDEVSLSSRNTQGVTLIKLASDEVL
VGLERVQEPSGGDDEELPEGEEGAEALGESVESEPAAEAEGNEE

PHJ32334.1

MGELAKEILPVNIEDELKQSYLDYAMSVIVGRALPDARDGLKPVHRRVLYAMSELGN
DWNKPY KKSARVVGDVIGKYHPHGDTAVYNTIVRMAQPFSLRYMLVDGQGNFGSVD
GDNAAAMRY TEVRMAKLAHELLADLEKETVDWVPNYDGTEQIPAVMPTKIPNLLVN
GSSGIAVGMATNIPPHNLGEVIDGCLALMDNPDLTVDELMQY IPGPDFPTAGIINGRAGI
IEAYRTGRGRIY IRARAVVEEMEK GGGREQIITELPY QLNKARLIEKIAELVKEKKIEGI
SELRDESDKDGMRVVIELRRGEVGEVVLNNLYAQTQLQSVFGINVVALVDGQPRTLNL
KDMLEVFVRHRREVVTRRTVYELRKARERGHILEGQAVALSNIDPVIELIKSSPTPAEA
KERLIATAWESSAVEAMVERAGADACRPEDLDPQY GLRDGKYYLSPEQAQAILELRLH
RLTGLEHEKLLSEY QEILNLIGELIRILTNPARLMEVIREELEAVKAEFGDARRTEIVASQ
VDLTIADLITEEDRVVTISHGGY AKSQPLAAY QAQRRGGKGKSATGMKDEDY IEHLLV
ANSHATLLLFSSKGKVYWLRTFEIPEASRTARGRPLVNLLPLDEGERITAMLQIDLEAL
QQONGGADDDLDEAEGAVLEGEVVEAAEVEEVEGETAELVAEPTGAY IFMATAFGTVK
KTPLVQFSRPRSSGLIALKLEEGDTLIAAAITDGAKEVMLFSSAGKVIRFAESVVRIMGR
NARGVRGMRLGKGQQLISMLIPESGAQILTASERGFGKRTPLSKFPRRGRGGQGVIAM
VTNERNGALIAAVQVQEGEEIMLISDQGTLVRTRVDEVSLSGRNTQGVTLIKLASDEVL
VGLERVQEPSGGDDEDL PEGEEAAESL GESAESESEPAAEAEGNEE

OXR97249.1

MGELAKEILPVNIEDELKQSYLDYAMSVIVGRALPDARDGLKPVHRRVLYAMSELGN
DWNKPY KKSARVVGDVIGKYHPHGDTAVYDTIVRMAQPFSLRYMLVDGQGNFGSVD
GDNAAAMRY TEVRMAKLAHELLADLEKETVDWVPNYDGTEQIPAVMPTKIPNLLVN
GSSGIAVGMATNIPPHNLGEVIDGCLALMDNPDLTVDELMQY IPGPDFPTAGIINGRAGI
IEAYRTGRGRIYIRARAVVEEMEKGGGREQIIITELPY QLNKARLIEKIAELVKEKKIEGI
SELRDESDKDGMRVVIELRRGEVGEVVLNNLYAQTQLQSVFGINVVALVDGQPRTLNL
KDMLEVFVRHRREVVTRRTVYELRKARERGHILEGQAVALSNIDPVIELIKSSPTPAEA
KERLIATAWESSAVEAMVERAGADACRPEDLDPQY GLRDGKY Y LSPEQAQAILELRLH
RLTGLEHEKLLSEY QEILNLIGELIRILTNPARLMEVIREELEAVKAEFGDARRTEIVASQ
VDLTIADLITEEDRVVTISHGGY AKSQPLAAY QAQRRGGKGKSATGMKDEDY IEHLLV
ANSHATLLLFSSKGKVYWLRTFEIPEASRTARGRPLVNLLPLDEGERITAMLQIDLEAL
QQONGGADDDLDEAEGAVLEGEVVEAAEVEEVEGETAELVAEPTGAY IFMATAFGTVK
KTPLVQFSRPRSSGLIALKLEEGDTLIAAAITDGAKEVMLFSSAGKVIRFAESVVRIMGR
NARGVRGMRLGKGQQL ISMLIPESGAQILTASERGFGKRTPLSKFPRRGRGGQGVIAM
VTNERNGALIAAVQVQEGEEIMLISDQGTLVRTRVDEVSLSGRNTQGVTLIKLASDEVL
VGLERVQEPSGGDDEDL PEGEEAAESL GESAESESEPAAEAEGNEE

OXR86782.1

MGELAKEILPVNIEDELKQSYLDYAMSVIVGRALPDARDGLKPVHRRVLYAMSELGN
DWNKPY KKSARVVGDVIGKYHPHGDTAVYDTIVRMAQPFSLRYMLVDGQGNFGSVD
GDNAAAMRY TEVRMAKLAHELLADLEKETVDWVPNYDGTEQIPAVMPTKIPNLLVN
GSSGIAVGMATNIPPHNLGEVIDGCLALMDNPDLTVDELMQY IPGPDFPTAGIINGRAGI
IEAYRTGRGRIYIRARAVVEEMEKGGGREQIIITELPY QLNKARLIEKIAELVKEKKIEGI
SELRDESDKDGMRVVIELRRGEVGEVVLNNLYAQTQLQSVFGINVVALVDGQPRTLNL
KDMLEVFVRHRREVVTRRTVYELRKARERGHILEGQAVALSNIDPVIELIKSSPTPAEA
KERLIATAWESSAVEAMVERAGADACRPEDLDPQY GLRDGKY Y LSPEQAQAILELRLH
RLTGLEHEKLLSEYQEILNLIGELIRILTNPARLMEVIREELEAVKAEFGDARRTEIVASQ
VDLTIADLITEEDRVVTISHGGY AKSQPLAAY QAQRRGGKGKSATGMKDEDY IEHLLV
ANSHATLLLFSSKGKVYWLRTFEIPEASRTARGRPLVNLLPLDEGERITAMLQIDLEAL
QQONGGADDDLDEAEGAVLEGEVVEAAEVEEVEGETAELVAEPTGAYIFMATAFGTVK
KTPLVQFSRPRSSGLIALKLEEGDTLIAAAITDGAKEVMLFSSAGKVIRFAESVVRIMGR

OXR83033.1
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NARGVRGMRLGKGQQL ISMLIPESGAQILTASERGFGKRTPLSKFPRRGRGGQGVIAM
VTNERNGALIAAVQVQEGEEIMLISDQGTLVRTRVDEVSLSGRNTQGVTLIKLASDEVL
VGLERVQEPSGGDDEDL PEGEEAAESL GESAESESEPAAEAEGNEE

MGELAKEILPVNIEDELKQSYLDYAMSVIVGRALPDARDGLKPVHRRVLYAMSELGN OXR82227.1
DWNKPY KKSARVVGDVIGKYHPHGDTAVYDTIVRMAQPFSLRYMLVDGQGNFGSVD
GDNAAAMRY TEVRMAKLAHELLADLEKETVDWVPNYDGTEQIPAVMPTKIPNLLVN
GSSGIAVGMATNIPPHNLGEVIDGCLALMDNPDLTVDELMQY IPGPDFPTAGIINGRAGI
IEAYRTGRGRIY IRARAVVEEMEK GGGREQIITELPY QLNKARLIEKIAELVKEKKIEGI
SELRDESDKDGMRVVIELRSGEVGEVVLNNLYAQTQLQSVFGINVVALVDGQPRTLNL
KDMLEVFVRHRREVVTRRTVYELRKARERGHILEGQAVALSNIDPVIELIKSSPTPAEA
KERLIATAWESSAVEAMVERAGADACRPEDLDPQY GLRDGKYYLSPEQAQAILELRLH
RLTGLEHEKLLSEY QEILNLIGELIRILTNPARLMEVIREELEAVKAEFGDARRTEIVASQ
VDLTIADLITEEDRVVTISHGGY AKSQPLAAY QAQRRGGKGKSATGMKDEDY IEHLLV
ANSHATLLLFSSKGKVYWLRTFEIPEASRTARGRPLVNLLPLDEGERITAMLQIDLEAL
QQONGGADDDLDEAEGAVLEGEVVEAAEVEEVEGETAELVAEPTGAY IFMATAFGTVK
KTPLVQFSRPRSSGLIALKLEEGDTLIAAAITDGAKEVMLFSSAGKVIRFAESVVRIMGR
NARGVRGMRLGKGQQL ISMLIPESGAQILTASERGFGKRTPLSKFPRRGRGGQGVIAM
VTNERNGALIAAVQVQEGEEIMLISDQGTLVRTRVDEVSLSGRNTQGVTLIKLASDEVL
VGLERVQEPSGGDDEDL PEGEEAAESL GESAESESEPAAEAEGNEE

MGELAKEILPVNIEDELKQSYLDYAMSVIVGRALPDARDGLKPVHRRVLYAMSELGN OXR65169.1
DWNKPY KKSARVVGDVIGKYHPHGDTAVYDTIVRMAQPFSLRYMLVDGQGNFGSVD
GDNAAAMRY TEVRMAKLAHELLADLEKETVDWVPNYDGTEQIPAVMPTKIPNLLVN
GSSGIAVGMATNIPPHNLGEVIDGCLALMDNPDLTVDELMQY IPGPDFPTAGIINGRAGI
IEAYRTGRGRIYIRARAVVEEMEKGGGREQIIITELPY QLNKARLIEKIAELVKEKKIEGI
SELRDESDKDGMRVVIELRRGEVGEVVLNNLYAQTQLQSVFGINVVALVDGQPRTLNL
KDMLEVFVRHRREVVTRRTVYELRKARERGHILEGQAVALSNIDPVIXLIKSSXTPAEA
KERLIATAWESSAVEAMVERAGADACRPEDLDPQY GLRDGKY Y LSPEQAQAILELRLH
RLTGLEHEKLLSEY QEILNLIGELIRILTNPARLMEVIREELEAVKAEFGDARRTEIVASQ
VDLTIADLITEEDRVVTISHGGY AKSQPLAAY QAQRRGGKGKSATGMKDEDY IEHLLV
ANSHATLLLFSSKGKVYWLRTFEIPEASRTARGRPLVNLLPLDEGERITAMLQIDLEAL
QQONGGADDDLDEAEGAVLEGEVVEAAEVEEVEGETAELVAEPTGAY IFMATAFGTVK
KTPLVQFSRPRSSGLIALKLEEGDTLIAAAITDGAKEVMLFSSAGKVIRFAESVVRIMGR
NARGVRGMRLGKGQQL ISMLIPESGAQILTASERGFGKRTPLSKFPRRGRGGQGVIAM
VTNERNGALIAAVQVQEGEEIMLISDQGTLVRTRVDEVSLSGRNTQGVTLIKLASDEVL
VGLERVQEPSGGDDEDL PEGEEAAESL GESAESESEPAAEAEGNEE

MGELAKEILPVNIEDELKQSYLDYAMSVIVGRALPDARDGLKPVHRRVLYAMSELGN EKA34923.1
DWNKPY KKSARVVGDVIGKYHPHGDTAVYDTIVRMAQPFSLRYMLVDGQGNFGSVD
GDNAAAMRY TEVRMAKLAHELLADLEKETVDWVPNYDGTEQIPAVMPTKIPNLLVN
GSSGIAVGMATNIPPHNLGEVIDGCLALMDNPDLTVDELMQY IPGPDFPTAGIINGRAGI
IEAYRTGRGRIYIRARAVVEEMEKGGGREQIIITELPY QLNKARLIEKIAELVKEKKIEGI
SELRDESDKDGMRVVIELRRGEVGEVVLNNLYAQTQLQSVFGINVVALVDGQPRTLNL
KDMLEVCVRHRREVVTRRTVYELRKARERGHILEGQAVALSNIDPVIELIKSSPTPAEA
KERLIATAWESSAVEAMVERAGADACRPEDLDPQY GLRDGKY Y LSPEQAQAILELRLH
RLTGLEHEKLLSEYQEILNLIGELIRILTNPARLMEVIREELEAVKAEFGDARRTEIVASQ
VDLTIADLITEEDRVVTISHGGY AKSQPLAAY QAQRRGGKGKSATGMKDEDY IEHLLV
ANSHATLLLFSSKGKVYWLRTFEIPEASRTARGRPLVNLLPLDEGERITAMLQIDLEAL
QONGGADDDLDEAEGAVLEGEVVEAAEVEEVEGETAELVAEPTGAYIFMATAFGTVK
KTPLVQFSRPRSSGLIALKLEEGDTLIAAAITDGAKEVMLFSSAGKVIRFAESVVRIMGR
NARGVRGMRLGKGQQL ISMLIPESGAQILTASERGFGKRTPLSKFPRRGRGGQGVIAM
VTNERNGALIAAVQVQEGEEIMLISDQGTLVRTRVDEVSLSGRNTQGVTLIKLASDEVL
VGLERVQEPSGGDDEDL PEGEEAAESL GESAESEPAAEAEGNEE

3.4.4 Klebsiella pneumoniae

Protein FASTA sequences for parental and mutated gyrA protein of K.
pneumoniae were retrieved from Uniprot as mentioned in table 11.

gyr A parental sequence of Klebsiella pneumoniae

>BAH64436.1 DNA gyrase subunit A [Klebsiella pneumoniae subsp. pneumoniae NTUH-
K2044]MSDLAREITPVNIEEELKNSYLDYAMSVIVGRALPDVRDGLKPVHRRVLY AMNVLGNDWNKAYKKSA
RVVGDVIGKYHPHGDSAVYDTIVRMAQPFSLRYMLVDGQGNFGSIDGDSAAAMRY TEIRLAKIAHELMADLE
KETVDFVDNYDGTERIPDVMPTKIPNLLVNGASGIAVGMATNIPPHNLTEVINGCLAYVDDEDISIEGLMAHIPG
PDFPTAAIINGRRGIEEAYRTGRGKVY IRARAEVEVDAKSGRETIIVHEIPY QVNKARLIEKIAELVKEKRVEGIS
ALRDESDKDGMRIVIEVKRDAVGEVVLNNLY SQTQLQVSFGINMVALHHGQPKIMNLKDIIAAFVRHRREVVT
RRTIFELRKARDRAHILEALAVALANIDPIIELIRRAPTPAEAKTALVAQAWDLGNVAAMLERAGDDAARPEW
LEPEFGVRDGKYYLTEQQAQAILDLRLQKLTGLEHEKLLDEYKELLEQIAELLHILGSADRLMEVIREELELIRD
QFGDERRTEITANSADINIEDLINQEDVVVTLSHQGYVKYQPLTDY EAQRRGGKGKSAARIKEEDFIDRLLVAN
THDTILCFSSRGRLYWMKVY QLPEASRGARGRPIVNLLPLEADERITAILPVREY EEGVNVFMATASGTVKKTA
LTEFSRPRSAGIIAVNLNEGDELIGVDLTSGQDEVMLFSAAGKVVRFKEDAVRAMGRTATGVRGIKLAENDSV
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VSLIIPRGEGAILTVTQNGY GKRTAAAEYPTKSRATQGVISIKVTERNGSVVGAVQVDDCDQIMMITDAGTLVR
TRVSEVSIVGRNTQGVILIRTAEDENVVGLQRVAEPVDDEELDAIDGSAAEGDDDIAPEADTDDDIAEDEE

Table 11-Mutationsin gyr A sequence of Klebsiella pneumoniae arelisted in

thetable

Protein FASTA Sequence

Accession
lds

MSDLAREITPVNIEEELKNSYLDYAMSVIVGRALPDVRDGLKPVHRRVLY AMNVLGND
WNKAYKKSARVVGDVIGKYHPHGDIAVYNTIVRMAQPFSLRYMLVDGQGNFGSIDGDS
AAAMRYTEIRLAKIAHELMADLEKETVDFVDNYDGTERIPDVMPTKIPNLLVNGASGIAV
GMATNIPPHNLTEVINGCLAYVDDEDISIEGLMAHIPGPDFPTAAIINGRRGIEEAYRTGRG
KVYIRARAEVEVDAKSGRETIIVHEIPY QVNKARLIEKIAELVKEKRVEGISALRDESDKD
GMRIVIEVKRDAVGEVVLNNLY SQTQLQVSFGINMVALHHGQPKIMNLKDIIAAFVRHRR
EVVTRRTIFELRKARDRAHILEALAVALANIDPIIELIRRAPTPAEAKTALVAQAWDLGNV
AAMLERAGDDAARPEWLEPEFGVRDGKYYLTEQQAQAILDLRLQKLTGLEHEKLLDEY
KELLEQIAELLHILGSADRLMEVIREELELIRDQFGDERRTEITANSADINIEDLINQEDVVV
TLSHQGYVKYQPLTDYEAQRRGGKGKSAARIKEEDFIDRLLVANTHDTILCFSSRGRLYW
MKVY QLPEASRGARGRPIVNLLPLEADERITAILPVREY EEGVNVFMATASGTVKKTALT
EFSRPRSAGIIAVNLNEGDELIGVDLTSGQDEVMLFSAAGKVVRFKEDAVRAMGRTATG
VRGIKLAENDSVVSLIIPRGEGAILTVTQNGY GKRTAAAEYPTKSRATQGVISIKVTERNG
SVVGAVQVDDCDQIMMITDAGTLVRTRVSEVSIVGRNTQGVILIRTAEDENVVGLQRVA
EPVDDEELDAIDGSAAEGDDDIAPEADTDDDIAEDEE

KLA39053.1

MSDLAREITPVNIEEELKNSYLDYAMSVIVGRALPDVRDGLKPVHRRVLY AMNVLGND
WNKAYKKSARVVGDVIGKYHPHGDSAVYDTIVRMAQPFSLRY MLVDGQGNFGSIDGDS
AAAMRYTEIRLAKIAHELMADLEKETVDFVDNYDGTERIPDVMPTKIPNLLVNGASGIAV
GMATNIPPHNLTEVINGCLAYVDDEDISIEGLMAHIPGPDFPTAAIINGRRGIEEAYRTGRG
KVYIRARAEVEVDAKSGRETIIVHEIPY QVNKARLIEKIAELVKEKRVEGISALRDESDKD
GMRIVIEVKRDAVGEVVLNNLY SQTQLQVSFGINMVALHHGQPKIMNLKDIIAAFVRHRR
EVVTRRTIFELRKARDRAHILEALAVALANIDPIIELIRRAPTPAEAKTALVAQAWDLGNV
AAMLERAGDDAARPEWLEPEFGVRDGKYYLTEQQAQAILDLRLQKLTGLEHEKLLDEY
KELLEQIAELLHILGSADRLMEVIREELELIRDQFGDERRTEITANSADINIEDLINQEDVVV
TLSHQGYVKYQPLTDYEAQRRGGKGKSAARIKEEDFIDRLLVANTHDTILCFSSRGRLYW
MKVY QLPEASRGARGRPIVNLLPLEADERITAILPVREY EEGVNVFMATASGTVKKTALT
EFSRPRSAGIIAVNLNEGDELIGVDLTSGQDEVMLFSAAGKVVRFKEDAVRAMGRTATG
VRGIKLAENDSVVSLIIPRGEGAILTVTQNGY GKRTAAAEYPTKSRATQGVISIKVTERNG
SVVGAVQVDDCDQIMMITDAGTLVRTRVSEVSIVGRNTQGVILIRTAEDENVVGLQRVA
EPVDDEELDAIDGSAAEGDDDIAPEADTDDDVAEDEE

PLJ21830.1

MSDLAREITPVNIEEELKNSYLDYAMSVIVGRALPDVRDGLKPVHRRVLY AMNVLGND
WNKAYKKSARVVGDVIGKYHPHGDIAVYDTIVRMAQPFSLRYMLVDGQGNFGSIDGDS
AAAMRYTEIRLAKIAHELMADLEKETVDFVDNYDGTERIPDVMPTKIPNLLVNGASGIAV
GMATNIPPHNLTEVINGCLAYVDDEDISIEGLMAHIPGPDFPTAAIINGRRGIEEAYRTGRG
KVYIRARARKVEVDAKSGRETIIVHEIPY QVNKARLIEKIAELVKEKRVEGISALRDESDK
DGMRIVIEVKRDAVGEVVLNNLY SQTQLQVSFGINMVALHHGQPKIMNLKDIIAAFVRH
RREVVTRRTIFELRKARDRAHILEALAVALANIDPIIELIRRAPTPAEAKTALVAQAWDLG
NVAAMLERAGDDAARPEWLEPEFGVRDGKY YLTEQQAQAILDLRLOKLTGLEHEKLLD
EYKELLEQIAELLHILGSADRLMEVIREELELIRDQFGDERRTEITANSADINIEDLINQEDV
VVTLSHQGYVKYQPLTDY EAQRRGGKGKSAARIKEEDFIDRLLVANTHDTILCFSSRGRL
YWMKVY QLPEASRGARGRPIVNLLPLEADERITAILPVREY EEGVNVFMATASGTVKKT
ALTEFSRPRSAGIIAVNLNEGDELIGVDLTSGQDEVMLFSAAGKVVRFKEDAVRAMGRTA
TGVRGIKLAENDSVVSLIIPRGEGAILTVTONGY GKRTAAAEYPTKSRATQGVISIKVTER
NGSVVGAVQVDDCDQIMMITDAGTLVRTRVSEVSIVGRNTQGVILIRTAEDENVVGLQR
VAEPVDDEELDAIDGSAAEGDDDIAPEADTDDDIAEDEE

PHQ12249.1

MSDLAREITPVNIEEELKNSYLDYAMSVIVGRALPDVRDGLKPVHRRVLY AMNVLGND
WNKAYKKSARVVGDVIGKYHPHGDFAVYDTIVRMAQPFSLRY MLVDGQGNFGSIDGDS
AAAMRYTEIRLAKIAHELMADLEKETVDFVDNYDGTERIPDVMPTKIPNLLVNGASGIAV
GMATNIPPHNLTEVINGCLAYVDDEDISIEGLMAHIPGPDFPTAAIINGRRGIEEAYRTGRG
KVYIRARAEVEVDAKSGRETIIVHEIPY QVNKARLIEKIAELVKEKRVEGISALRDESDKD
GMRIVIEVKRDAVGEVVLNNLY SQTQLQVSFGINMVALHHGQPKIMNLKDIIAAFVRHRR
EVVTRRTIFELRKARDRAHILEALAVALANIDPIIELIRRAPTPAEAKTALVAQAWDLGNV
AAMLERAGDDAARPEWLEPEFGVRDGKYYLTEQQAQAILDLRLQKLTGLEHEKLLDEY
KELLEQIAELLHILGSADRLMEVIREELELIRDQFGDERRTEITANSADINIEDLINQEDVVV
TLSHQGYVKYQPLTDYEAQRRGGKGKSAARIKEEDFIDRLLVANTHDTILCFSSRGRLYW
MKVY QLPEASRGARGRPIVNLLPLEADERITAILPVREY EEGVNVFMATASGTVKKTALT
EFSRPRSAGIIAVNLNEGDELIGVDLTSGQDEVMLFSAAGKVVRFKEDAVRAMGRTATG
VRGIKLAENDSVVSLIIPRGEGAILTVTQNGY GKRTAAAEYPTKSRATQGVISIKVTERNG
SVVGAVQVDDCDQIMMITDAGTLVRTRVSEVSIVGRNTQGVILIRTAEDENVVGLQRVA
EPVDDEELDAIDGSAAEGDDDIAPEADTDDDIAEDEE

APB52988.1

MSDLAREITPVNIEEELKNSYLDYAMSVIVGRALPDVRDGLKPVHRRVLYAMNVLGND
WNKAYKKSARVVGDVIGKYHPHGDIAVYDTIVRMAQPFSLRYMLVDGQGNFGSIDGDS
AAAMRYTEIRLAKIAHELMADLEKETVDFVDNYDGTERIPDVMPTKIPNLLVNGASGIAV
GMATNIPPHNLTEVINGCLAYVDDEDISIEGLMAHIPGPDFPTAAIINGRRGIEEAY RTGRG
KVYIRARAEVEVDAKSGRETIIVHEIPY QVNKARLIEKIAELVKEKRVEGISALRDESDKD

KTG72022.1
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GMRIVIEVKRDAVGEVVLNNLY SQTQLQVSFGINMVALHHGQPKIMNLKDIIAAFVRHRR
EVVTRRTIFELRKARDRAHILEALAVALANIDPIIELIRRAPTPAEAKTALVAQAWDLGNV
AAMLERAGDDAARPEWLEPEFGVRDGKYYLTEQQAQAILDLRLQKLTGLEHEKLLDEY
KELLEQIAELLHILGSADRLMEVIREELELIRDQFGDERRTEITANSADINIEDLINQEDVVV
TLSHQGYVKYQPLTDYEAQRRGGKGKSAARIKEEDFIDRLLVANTHDTILCFSSRGRLYW
MKVY QLPEASRGARGRPIVNLLPLEADERITAILPVREY EEGVNVFMATASGTVKKTALT
EFSRPRSAGIIAVNLNEGDELIGVDLTSGQDEVMLFSAAGKVVRFKEDAVRAMGRTATG
VRGIKLAENDSVVSLIIPRGEGAILTVTQNGY GKRTAAAEYPTKSRATQGVISIKVTERNG
SVVGAVQVDDCDQIMMITDAGTLVRTRVSEVSIVGRNTQGVILIRTAEDENVVGLQRVA
EPVDDEELDAIDGSAAEGDDDIAPEADTDDDIAEDEE

MSDLAREITPVNIEEELKNSYLDYAMSVIVGRALPDVRDGLKPVHRRVLYAMNVLGND
WNKAYKKSARVVGDVIGKYHPHGDIAVYDTIVRMAQPFSLRYMLVDGQGNFGSIDGDS
AAAMRYTEIRLAKIAHELMADLEKETVDFVDNYDGTERIPDVMPTKIPNLLVNGASGIAV
GMATNIPPHNLTEVINGCLAYVDDEDISIEGLMAHIPGPDFPTAAIINGRRGIEEAY RTGRG
KVYIRARARKVEVDAKSGRETIIVHEIPY QVNKARLIEKIAELVKEKRVEGISALRDESDK
DGMRIVIEVKRDAVGEVVLNNLY SQTQLQVSFGINMVALHHGQPKIMNLKDIIAAFVRH
RREVVTRRTIFELRKARDRAHILEALAVALANIDPIIELIRRAPTPAEAKTALVAQAWDLG
NVAAMLERAGDDAARPEWLEPEFGVRDGKY Y LTEQQAQAILDLRLQKLTGLEHEKLLD
EYKELLEQIAELLHILGSADRLMEVIREELELIRDQFGDERRTEITANSADINIEDLINQEDV
VVTLSHQGYVKYQPLTDY EAQRRGGKGKSAARIKEEDFIDRLLVANTHDTILCFSSRGRL
YWMKVY QLPEASRGARGRPIVNLLPLEADERITAILPVREYEEGVNVFMATASGTVKKT
ALTEFSRPRSAGIIAVNLNEGDELIGVDLTSGQDEVMLFSAAGKVVRFKEDAVRAMGRTA
TGVRGIKLAENDSVVSLIIPRGEGAILTVTONGY GKRTAAAEY PTKSRATQGVISIKVTER
NGSVVGAVQVDDCDQIMMITDAGTLVRTRVSEVSIVGRNTQGVILIRTAEDENVVGLQR
VAEPVDDEELDAIDGSAAEGDDDIAPEADTDDDIAEDEE

OIV73604.1

MSDLAREITPVNIEEELKNSYLDYAMSVIVGRALPDVRDGLKPVHRRVLYAMNVLGND
WNKAYKKSARVVGDVIGKYHPHGDSAVYDTIVRMAQPFSLRYMLVDGQGNFGSIDGDS
AAAMRYTEIRLAKIAHELMADLEKETVDFVDNYDGTERIPDVMPTKIPNLLVNGASGIAV
GMATNIPPHNLTEVINGCLAY VDDEDISIEGLMAHIPGPDFPTAAIINGRRGIEEAY RTGRG
KVYIRARAEVEVDAKSGRETIIVHEIPY QVNKARLIEKIAELVKEKRVEGISALRDESDKD
GMRIVIEVKRDAVGEVVLNNLY SQTQLQVSFGINMVALHHGQPKIMNLKDIIAAFVRHRR
EVVTRRTIFELRKARDRAHILEALAVALANIDPIIELIRRAPTPAEAKTALVAQAWDLGNV
AAMLERAGDDAARPEWLEPEFGVRDGKYYLTEQQAQAILDLRLQKLTGLEHEKLLDEY
KELLEQIAELLHILGSADRLMEVIREELELIRDQFGDERRTEITANSADINIEDLINQEDVVV
TLSHQGYVKYQPLTDYEAQRRGGKGKSAARIKEEDFIDRLLVANTHDTILCFSSRGRLYW
MKVY QLPEASRGARGRPIVNLLPLEADERITAILPVREY EEGVNVFMATASGTVKKTALT
EFSRPRSAGIIAVNLNEGDELIGVDLTSGQDEVMLFSAAGKVVRFKEDAVRAMGRTATG
VRGIKLAENDSVVSLIIPRGEGAILTVTQNGY GKRTAAAEYPTKSRATQGVISIKVTERNG
SVVGAVQVDDCDQIMMITDAGTLVRTRVSEVSIVGRNTQGVILIRTAEDENVVGLQRVA
EPVDDEELDAIDGSAAEGDDDIAPEADTDDDVADDADE

RIU59463.1

MSDLAREITPVNIEEELKNSYLDYAMSVIVGRALPDVRDGLKPVHRRVLYAMNVLGND
WNKAYKKSARVVGDVIGKYHPHGDIAVYDTIVRMAQPFSLRYMLVDGQGNFGSIDGDS
AAAMRYTEIRLAKIAHELMADLEKETVDFVDNYDGTERIPDVMPTKIPNLLVNGASGIAV
GMATNIPPHNLTEVINGCLAY VDDEDISIEGLMAHIPGPDFPTAAIINGRRGIEEAY RTGRG
KVYIRARAEVEVDAKSGRETIIVHEIPY QVNKARLIEKIAELVKEKRVEGISALRDESDKD
GMRIVIEVKRDAVGEVVLNNLY SQTQLQVSFGINMVALHHGQPKIMNLKDIIAAFVRHRR
EVVTRRTIFELRKARDRAHILEALAVALANIDPIIELIRRAPTPAEAKTALVAQAWDLGNV
AAMLERAGDDAARPEWLEPEFGVRDGKYYLTEQQAQAILDLRLQKLTGLEHEKLLDEY
KELLEQIAELLHILGSADRLMEVIREELELIRDQFGDERRTEITANSADINIEDLINQEDVVV
TLSHQGYVKYQPLTDYEAQRRGGKGKSAARIKEEDFIDRLLVANTHDTILCFSSRGRLYW
MKVY QLPEASRGARGRPIVNLLPLEADERITAILPVREY EEGVNVFMATASGTVKKTALT
EFSRPRSAGIIAVNLNEGDELIGVDLTSGQDEVMLFSAAGKVVRFKEDAVRAMGRTATG
VRGIKLAENDSVVSLIIPRGEGAILTVTQNGY GKRTAAAEYPTKSRATQGVISIKVTERNG
SVVGAVQVDDCDQIMMITDAGTLVRTRVSEVSIVGRNTQGVILIRTAEDENVVGLQRVA
EPVDDEELDAIDGSAAEGDDDIAPEADTDDDIAEDEE

KTG68338.1

MSDLAREITPVNIEEELKNSYLDYAMSVIVGRALPDVRDGLKPVHRRVLYAMNVLGND
WNKAYKKSARVVGDVIGKYHPHGDYAVYNTIVRMAQPFSLRYMLVDGQGNFGSIDGDS
AAAMRYTEIRLAKIAHELMADLEKETVDFVDNYDGTERIPDVMPTKIPNLLVNGASGIAV
GMATNIPPHNLTEVINGCLAY VDDEDISIEGLMAHIPGPDFPTAAIINGRRGIEEAY RTGRG
KVYIRARAEVEVDAKSGRETIIVHEIPY QVNKARLIEKIAELVKEKRVEGISALRDESDKD
GMRIVIEVKRDAVGEVVLNNLY SQTQLQVSFGINMVALHHGQPKIMNLKDIIAAFVRHRR
EVVTRRTIFELRKARDRAHILEALAVALANIDPIIELIRRAPTPAEAKTALVAQAWDLGNV
AAMLERAGDDAARPEWLEPEFGVRDGKY YLTEQQAQAILDLRLQKLTGLEHEKLLDEY
KELLEQIAELLHILGSADRLMEVIREELELIRDQFGDERRTEITANSADINIEDLINQEDVVV
TLSHQGYVKYQPLTDYEAQRRGGKGKSAARIKEEDFIDRLLVANTHDTILCFSSRGRLYW
MKVY QLPEASRGARGRPIVNLLPLEADERITAILPVREY EEGVNVFMATASGTVKKTALT
EFSRPRSAGIIAVNLNEGDELIGVDLTSGQDEVMLFSAAGKVVRFKEDAVRAMGRTATG
VRGIKLAENDSVVSLIIPRGEGAILTVTQNGY GKRTAAAEYPTKSRATQGVISIKVTERNG
SVVGAVQVDDCDQIMMITDAGTLVRTRVSEVSIVGRNTQGVILIRTAEDENVVGLQRVA
EPVDDEELDAIDGSAAEGDDDIAPEADTDDDIAEDEE

PTD91237.1

MSDLAREITPVNIEEELKNSYLDYAMSVIVGRALPDVRDGLKPVHRRVLYAMNVLGND
WNKAYKKSARVVGDVIGKYHPHGDSAVYDTIVRMAQPFSLRY MLVDGQGNFGSIDGDS
AAAMRYTEIRLAKIAHELMADLEKETVDFVDNYDGTERIPDVMPTKIPNLLVNGASGIAV
GMATNIPPHNLTEVINGCLAY VDDEDISIEGLMAHIPGPDFPTAAIINGRRGIEEAY RTGRG
KVYIRARAEVEVDAKSGRETIIVHEIPY QVNKARLIEKIAELVKEKRVEGISALRDESDKD

PLI77147.1
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GMRIVIEVKRDAVGEVVLNNLY SQTQLQVSFGINMVALHHGQPKIMNLKDIIAAFVRHRR
EVVTRRTIFELRKARDRAHILEALAVALANIDPIIELIRRAPTPAEAKTALVAQAWDLGNV
AAMLERAGDDAARPEWLEPEFGVRDGKYYLTEQQAQAILDLRLQKLTGLEHEKLLDEY
KELLEQIAELLHILGSADRLMEVIREELELIRDQFGDERRTEITANSADINIEDLINQEDVVV
TLSHQGYVKYQPLTDYEAQRRGGKGKSAARIKEEDFIDRLLVANTHDTILCFSSRGRLYW
MKVY QLPEASRGARGRPIVNLLPLEADERITAILPVREY EEGVNVFMATASGTVKKTALT
EFSRPRSAGIIAVNLNEGDELIGVDLTSGQDEVMLFSAAGKVVRFKEDAVRAMGRTATG
VRGIKLAENDSVVSLIIPRGEGAILTVTQNGY GKRTAAAEYPTKSRATQGVISIKVTERNG
SVVGAVQVDDCDQIMMITDAGTLVRTRVSEVSIVGRNTQGVILIRTAEDENVVGLQRVA
EPVDDEELDAIDGSAAEGDDDIAPEADTDDDIAEDEE

3.5 Multiple sequence alignment

MSA (Multiple sequence alignment) was performed using the gyrA protein FASTA
sequence in four different bacteria. Ten mutated sequences of each bacterium were
compared with non mutated parental sequence in order to trace mutation in amino

acid sequence. The tool used to perform MSA is Clustal Omega.
Steps to perform MSA

1) Clustal Omega program was sel ected

2) Query sequence or the file of the sequence was uploaded.

3) Algorithmic and parameter was sel ected

4) MSA program was run.

Clustal Omega

Web serwcey | tep & DaCumentation | Fawrformalis. Tooks Fa - il | <Rl

Tode = Munpe Sequerce AlJraan] = Cusal Jvsga

Multiple Seguence Alignment
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ef mere seqencas Tor Fa algwrenl of D seque e pleass rald Use or PN s S50l ance BRgmend [eek

Impeatans mote: This 3ol can 5kgs up bo 4000 =equances o & mas T e =ee of 4 ML
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Fig 3- Clustal Omegatool used to perform MSA of different bacteria
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CHAPTER 4
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4.1 Media preparation and bacterial culturing

E. coli and A. baumannii isolates were inoculated in Luria broth and showed
optimal growth at 37°C. In order to obtain isolated colonies, the cultures were
streaked on MacConkey agar plate (Fig 4).

Fig 4- Bacterial isolated colonieson MacConkey agar plate
4.2 Antimicrobial susceptibility test (AST)

Antimicrobial susceptibly of A. baumannii and E. coli isolates was determined for
different quinolones including ciprofloxacin, nalidixic acid and norfloxacin. Type
strain ATCC 19606 and ATCC 25922 were used as a control for determination of
antibiotic susceptibility. The zone of inhibitions listed in table no. 12 showed that
there was a very small zone of inhibition in strain AB1, AB2, EC1 and EC2 in
comparison to respective type strains.

Table 12- Zone of inhibition of bacterial isolates for different quinolones

Zone of inhibition (mm)
Bacterial Ciprofloxacin | Nalidixic acid | Norfloxacin
isolates
ATCC 19606 16 15 15
AB1 10 10 9
AB2 9 11 11
ATCC 25922 15 14 15
EC1 12 8 11
EC2 8 10 9

4.3 Multiple sequence alignment of Acinetobacter baumannii gyrA

The comparison Acinetobacter baumannii gyrA parental sequence with

gyrA of ten antibiotic resistant strains showed conserved regions of the
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protein except substitution mutations at certain positions. The substitution
of Ser to Leu in 8 sequences of A. baumannii strains in comparison to
parental sequence is highlighted in Fig 5. Similarly, the substitution of Ile
with Phe and Ala with Thr was observed in 3 sequences. The substitution
of Glu with Lys, Arg with His, Lys with Asn, and Gly with Cys was
observed in single sequence of resistant strains out of ten in comparison to

parental sequence.

CAMBSB17.1 YK SARVWGDV TG YHPHGDLAVYET IVRMAQDF SLRYL LVDGOGNF G5 IDGDSAAAMAY 128
CAJ77B62.1 YK SARVVGEDVT GK YHPHGDL AVYE T IVRMAQDF SLRYL LVDGQGNFGSIDGDSAAAMRY 128
WP_pae116442.1 YIK SARVYGDY TG YHPHET ETIVRMAQDF SLRYL LVDGOGNFGSTDGDSASAMRY 126
WP_B838344522.1 YK SARVVGDNV T GKYHPHGI ETIVRMAQDF SLRYL LVDGGHF GSIDGDSAAAMRY 128
WP_#38350115.1 YRKSARVVGDNT G YHPHGOLAVYET TVRMAQDF SLRYL LVDGQGNF GSIDGDSAAAMRY 120
WP _842768707.1 YR KSARVVGDNT G YHPHGOLAVYET TVRMA0DF SLRYL L YDGOGNFGS TDGDSALMMAY 120
WP_B57694568.1 YK SARVVGDVT GKYHPHGE TIVRMAQDFSLRYL LVDGOGNFGSIDGDSARAMRY 128
WP_252853637.1 YEKSARVGDN T G YHPHGE KTIVRMAQDFSLRYL LVDGQGNFGSIDGDSASAMRY 128
Acinetobacter YEKSARVWGDVI GKYHPHGDSAVYET IVEMAQDF SLRYL LVDGOGNFGSIDGDSAAAMRY 128
WP_243841342.1 YK SARVWGDVI GKYHPHGDSAVYET IVRMAQDS SLRYL LVDGOGNFGSIDGDSAAAMRY 128
LT E R R R R LRl CEER L LA P LR LR Ll Ll
CAMB5817.1 LLEXAGAT SVRPDEIEGEDPNAPFGLSDEFYRLSPTQVGAILELALHRLTGLEQDXLHAE 450
CAJT7862.1 LLEXAGAISVRPDEIEGEDPNRPFGLSDEFYRLSPTQVGAILELRLHRLTGLEQDNLHAE 450
WP_geallosdz, 1 LLEXAGAISVRPDEIEGEDPNRPFGLSDEFYRLSPTQVGAILELALHRLTGLEQDN LHAE 458
WP_838344622.1 LLEKAGAT SVRPDEIEGEDPNAPFGLSDGIMALSPTOVGAILELALHRLTGFEQDELHAE 488
WP_838358115.1 LLEXAGATSVRPDEIEGEDPNRPFOLSDEIMHLSPTQVGAILELALHRLTGLEQDELHAE 488
WP_242768707.1 LLEXAGAT SVRPDEIEGEDPNRPFGLSDSIMRLSPTOMGAILELALHRLTGLEQD X LHAE 458
WP_257694568.1 LLEKAGAT SVRPDEIEGEDPNRPFGLSDEIMRLSPTOVGATILELRLHRLTGLEQD  LHAE 458
WP_868853637.1 LLEXAGATSVRFDEIEGEDPNRPFGLSDEIMRLSPTQVGAILELRLHRLTGLEQDELHAE 480
Acinetobacter LLEXAGAISVRPDEIEGEDPNRPFGLSDEIMRLSPTOVGAILELRLHRLTGLEQDELHAE 488
WP_843951342.1 LLEKAGAISYRPDEIEGEDPNRPFGLSDEIYRLSPTOVGAILELRALHRLTGLEQDHLHAE S50

FEEAFRAENEERNEERER N RRAE R R R :1lIl-lIll!!l!l'!-l!lf-!'i--lii-Fl!l

CAMBSB17.1 AL GVRGEMAVSFASSTLSEEDADYVENDDSDDNDOE TOSSLVSRIVSLVWVPETGEYLCASA 788
CAI77862.1 AR GVREMRYSFASSTLSEEDADYVENDDSDONDDE TOSSLVSRIVSLVWPETGEVLCASA 788
WP_sealleddl.1 AXGYREMRVSFASSTLSEEDADY ENDDSDDNDOS TOSSLVSRIVSLVWPETGEYLCASA 788
WP_@38344822.1 A GYRGMAVSFASSTLSEEDADV ENDDSDENDOSADSSLVSRIVSLVVWPETGEYLCASA 75e
WP_238358115.1 A GVREMAVSFASSTLSEEDADVERDDSDDNDOGAGSSLVSRIVSLVWAPETGEVLCASA 788
WP_g427e8787.1 X GVRGMRVSFASSTLSEEDADV ENDDSDONDORAGSSLVSRIVSLVWWPETGEVLCASA 788
WP_857694568.1 A GVREMAVSFASSTLSEEDADY ENDDSDDNDORALSSLVSRIVSLWAPETGEVLCASA Toa
WP_2e@853637.1 ALEVREMAVSFASSTLSEEDADY ENDDSDONDDSAQSSLVSRIVSLVAPETGEYLCASA &8
Acinetobacter A GYRGMRVSFASSTLSEEDADVERDDSDONDDSAQSSLVSRIVELVWPETGEVLCASA 7@
WP_gd3aalial.l A GVRGMAVSFASSTLSEEDADVERDDS DONDOBADSSLVSRIVELVAPETGEVLCASA 78a

kREkkRdkdidEdE s Ed®®kddh kg ddkdhkk ES R R SRR SR LR RS LSS 23 8 3

Fig5—MSA result of Acinetobacter baumannii gyrA
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Phylogenetic Tree

This is a Neighbour-joining tree without distance corrections.

Branch length: ® Cladogram ) Real

CAMS5817.10
—1i CAJ77862.10
- WP_000116442.10
Acinetobacter 0
— WP_043041342.1 0.00111
WP_038344622.1 0.00111
WP_038350115.1 0.00111
WP_042760707.1 0.00111

WP_057694568.1 0.00111
WP_060853637.1 0.00111

Fig 6- Phylogenetic Tree of Acinetobacter baumannii gyr A

4.4 M SA result of Escherichia coli.

The comparison Escherichia coli gyrA parental sequence with gyrA of ten
antibiotic resistant strains showed conserved regions of the protein except
substitution mutations at certain positions. The substitution of Glu to Asp
in 8 sequences of E. coli resistant strains out of 10 is highlighted in Fig 7.
Similarly, the substitution of Phe with Ser and Ser with Leu was observed
in 3 sequences. The substitution of Ala with Ser, Leu with Met, GIn with
X (any amino acid) was observed in single sequence of resistant strains out
of ten in comparison to parental sequence.
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KFIea766.1 KAYKESARVGEIN TG YHP DTIVAMAQPF SLRYHLVDGOGNF GSIDGDSAAAM 122
KFHE12838.1 KAYR ESARVVGDVT GEYHPHGISAVYDT IVAMAQPF SLRYMLVDGQGNF G5 T DGDSAAAN 12@
E.coliFORS2871.1 KAYK K SARVVGDNVT G YHPHGD DTIVRMAQRF SLRYMLVDGOGNF GSIDGDSAAAN 12@

EFX34722.1 KAYEKSARVWEINIGKYHP
CTTe37ed. 1l KAYEESARVVGINT GEYHP

DTIVAMAQPF SLAYMLVDGRGNF GSIDGDSAAAM 1282
VYDT IVRMAQPF SLRYMLVDGRENT GS IDGDSARAMN 122

KIH255684.1 KAYKESARVVGDVIGKYHP DT IVRMAQPF SLAYMLVDGRONF GSIDGDSALAM 128
CTW93136.1 KAYEKSARVVGINT GKYHP VYDTIVRMAQPF SLRYMLVDGQGNF GSIDGDSAAMMN 128
CTHa3843.1 KAYRESARVVGINT GKYHP AVYDT IVRMAQPF SLRYMLAVDGOENF GSIDGDSAAAHN 12@
KH114714.1 KAYEESARVWGINT GEYHP YOTIVAMAQPF SLRYMLVDGOGNF GSIDGDSALAH 128
CTT19648.1 KAYKKSARVVGDVIGKYHP DT IVAMAQRFF SLRYMLVDGQGNF GSIDGDSAAMMY 1@
CTUS8127.1 KAYKKSARVVGDVI G YHP DTIVRMAQPF SLRYHLVDGOGNF S IDGDSAAAMN 128
CTU7B765.1 KAYEESARVVGINT GEYHP DTIVRMAQPF SLAYMLVDGOGNT GSIDGDSAAAMN 128
FEEFEEEREFEEREIEREERE T T T P P e e
KFI9@766.1 VWTRRTIFELRKARDAAHILEALAVALANIDPIIEL IRHAPTRPAEAKTALVANSUQLGNY 4z@
KFHE1288.1 VWTRRTIFELRKARDAAHILEALAVALANIDPTITEL IRHAPTRPAEAKTALVANPHQLGNY 42@
E.coliEORS2871.1 VTRATIFELRKARDAAHT LEALAVALANIDATIEL IRHAPTRAEAKTALVANSHQLGNY 428
EFX34722.1 VWTRRTIFELRKARDARAHILEALAVALANIDPIIEL IRHAPTRPAEAKTALVANPHQLGNY 42@
CTTE3788.1 WWTRATIFELRKARDRAHILEALAVALANINDRIIEL IRHARTRAEAKTALVANPLQL GNY 42@
KIH25584.1 VWTRRTIFELRKARDAAHTLEALAVALANIDAIIIEL IRHAPTRAEAKTALVARDWQLGNY 428
CTW93136.1 VWTRATIFELAKARDAAHILEALAVALANIDPITEL IRHAPTRAEAKTALVANSWQLGNY 428
CTH43E43.1 VVTRATIFELRKARDRAHILEALAVALANIDPIIEL IRHAP TPAEAKTALVANPHQLGNY 420
KHI14714.1 VWTRRTIFELAKARDARAHILEALAVALANIDPIIEL IRHAPTRAEAKTALVANPHQLGNY 428
CTTl8648.1 VVTRRATIFELRKARDRAHILEALAVALANIDSIITEL IRHAPTRAEAKTALVANSHOLGNY 422
CTU98127.1 VWTRRTIFELRKARDRAHILEALAVALANIDSIIEL IRHAPTRPAEAKTALVANPUQL GNY 428
CTU7E7E5.1 VWTRATIFELAKARDRAHILEALAVALANI [ELIRHAPTRPACAKTALVANPHQLGNY 418
EEE RS R LS R R RS S P 22t S SRR EEE RS SIS SRS SR SR
KFIQ@7e6.1 TEFNRLRTAGEVAIKL LIGVDLTSGEDEVMLF SAEGKWVRFXESSVRAMGINTTG 72@
KFH81288.1 TEFNRLRTAGKVATKLYA LIGVDLTSGEDEVMLFSAEGKWVRFKESSYRAMGINTTG 728
E.coliEOR52871.1 TEFHRLRTAGKVAIKL LIGVDLTSGEDEVML FSAEGKWWRFKESSVRAMGCNTTG e
EFX34722.1 TEFNRLRTAGKVAIKL' LIGVDLTSGEDEVMLF SAEGKWWRFKESSVAAMGONTTS 728
CTTE3784.1 TEFNRLRTAGKVAIEL ELIGVDLTSGEDEVMLF SAEGKVVRFKESSVRAMGCNTTG 7@
KIH25564.1 TEFNRLRTAGKMATKLY LIGVDLTSGEDEVMLF SAEGKWVRFEXESSVRAMOGINTTG 728
CTWe3136.1 TEFNRLRTAGKVAIKL LIGVDLTSGEDEVML FSAEGKVWWRFKESSVRAMGONTTG TE
CTH43843 .1 TEFNRLRTAGKVATIELYA LIGVDLTSGEDEVMLF SAEGKWWRFEESSVRAMGENTTG 728
KH114714.1 TEFNRLRTAGKVAIKL LIGVDLTSGEDEVMLF SAEGKWVVRFXESSVRAMGINTTG 70
CTT19648 .1 TEFNRLRTAGEVATIKL LIGVDLTSGEDEVMLFSAEGEWVRFEESSVRAMGINTTG 78
CTuU98127.1 TEFMRLRTAGKVAIKL LIGVDLTSGEDEVMLFSAEGKWWRFKESSVRAMGONTTG 728
CTU78765.1 TEFMRLRTAGKVAIKLYDRDELIGVDLTSGEDEVMLF SAEGKVVRFLESSVRAMGCNTTG 720

EETEEETRETRLETES S T e

Fig 7- M SA result of Escherichia coli.

Phylogenetic Tree

This is a Neighbour-joining tree without distance corrections.

Branch length: ® Cladogram ' Real

KFI00766.1 0.00321
E coliEOR52871.1 0.00114
_: EFX34722.1 0.00114
CTT63704.1 0.00114
KHJ14714 1 0.00163
CTT19640.1 0.00086
CTU98127.10
'_: CTU78765.10
— CTW93136.10
— CTW43843.1 0

KFH81288.1 0.00229
KIH25564.1 0.00114
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Fig 8 - Phylogenetic tree result of Escherichia coli

4.5 M SA result of Pseudomonas aeruginosa

The comparison Pseudomonas aeruginosa gyrA parental sequence with

gyrA of ten antibiotic resistant strains showed conserved regions of the

protein except substitution mutations at certain positions. The substitution

of Asp to Asn in single sequence of P. aeruginosa resistant strains out of
10 is highlighted in Fig 9. Similarly, the substitution of Arg with Ser, Phe

with Cys, Glu with X(any amino acid), and Pro with X(any amino acid)

was observed in single sequence of resistant strains out of ten in

comparison to parental sequence.

PH132334.1
EKA34G23.1
OMRES1ED. 1
CHRE2227.1
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KGBEET13.
OXREGTEZ.
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Fig 9- M SA result of Pseudomonas aeruginosa
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Phylogenetic Tree

This is a Neighbour-joining tree without distance comrections.

Branch length: ® Cladogram ) Real

_: PHJ32334.1 0.00651
EKA34923.1 0.00109
PseudoEKA56174.1 0
RFQ01914.1 0
TKW45649.1 0
KGB86713.1 0
OXR86782.10
OXR83033.1 0
OXR97249.1 0.00108
OXR65169.1 0.00217
OXR82227.1 0.00108

Fig 10- M SA result of Pseudomonas aeruginosa

4.6 M SA result of Klebsiella pneumoniae

The comparison Klebsiella pneumoniae gyrA parental sequence with gyrA
of ten antibiotic resistant strains showed conserved regions of the protein
except substitution mutations at certain positions. The substitution of Ser
to lle/Tyr/Phe respectively in 7 sequences of K. pneumoniae resistant
strains out of 10 is highlighted in Fig 11. Similarly, the substitution of Ile
with Va and Glu with Lys was observed in 2 sequences. The substitution
of Glu with Asp, Glu with Lys was observed in single sequence of
resistant strains out of ten in comparison to parental sequence.
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PHQ12249.1 KAV SARVVEDNTGK WYDTIVRMAQPF SLAYHLVOGOGHFGSIDGDSAAY 120
CIV73684.1 RAYKKSARVVEDVIGH VDT IVRMAQPESLAYHLVDGRBNFGSTDGDSAAS 120
RIUS3463.1 AR SARVVGDN TG PVYDTIVRMAQPE SLAYNLVDGOGNFGSIDGDSAAAM 128
APES2988.1 KAYKCSARVVBDVIGK VYDTIVRMAQPF SLAYMLVOGRGHFGSIDGDSAASM 120
KlebsiellaBaHgs436.1 KAYKKSARVVEDVT GLYHEHGISAVYDT IVRAMAGPF SLAYMLVDGOGNF GSIDGDSAAMM 120
PLI77147.1 KAYKE SARVVEDVI GLYH NYDTIVRMAQPF SLAYHLVDGOGHFG5IDGDSAASY 120
PLIZ1830.1 KAYKKSARVVEOVIGH WYDTIVRMAQPF SLRYMLVOGQEHFGSIDGDSAARY 120
PTDS1237.1 AR SARVVEDVTGK WYNT TVRMAQPF SLAYHLVDGOEHFGSIDEDSAARY 120
KLAYSE53.1 RAYK K SARNVGDV TG IWVYNTIVRMAQPF SLAYHLVDGOGNFGSIDGDSAAAN 128
KTG72022.1 EAYNKSARVVEDVIGE DT IVRMAQEF SLAYMLVDGOGNFGSIDGDSAAAN 120
KTGES338.1 KAYKHSARVVEDVT G VYDT IVRMAQRF SLRYMLVOGQGNF GSIDGDSAANY 120
Pig12249. 1 ¥ IRARATKVEVDAK SGRETT IVRE IFYQUNKARL TEX TAELVKEKRVEGISALRDESDIKD 309
OIV73604.1 YIRAZAREVDAX SGRETT IVHE IPVQUNKARL IECTAELVKEKRVEGISALRDESDID 380
RIUSS463.1 YIRARA |EVEVDAK SGRETIIVHE IPVQVNKARL ] ECTAELVKEKRVEGISALRDESDID 209
APB52988.1 YIRAZA | BVEVDAXSGAETI IVHETPYQUNKARL TECTAELVKEKSVEGISALRDESDKD 209
KlebsiellaBRHead36.1 YIRARA | EVEVDAK SGRETI IVHE IPYOVMKARL T ECTAELVKEKRVEGI SALRDESDIKD 209
PLI77147.1 YIRAZA|EyEVDAKSGRAETI IVHEIPVOVNKARL TECTAELVKEKRVEGI SALRDESDKD 299
PLI21839.1 YIRARA | EVEVDAK SGRETIIVHE IPYQVNKARLIEK TACLVKEKRVEGI SALRDESDKD 299
PTD91237.1 YIRAZA|EVEVDAXSGRAETI IVHETPVQUNKARL IECTAELVKEKRVEGISALRDESDKD 299
KLA39053.1 YIRARA | EVEVDAX SGAETI IVHEIPYQVNKARL T ECTAELVHEKAVEGI SALRDESDHKD 299
KT672022.1 YIRARA X SGRAETIIVHEIPYOQUMKARLIECTAELVKEKAVEGISALRDESDHD 299
KT665338.1 YIRARA |EVEVDAK SGRETI IVHEIPYOVMKARL T ECTAELVKEKAVEGISALRDESDKD 200
PHO12249.1 AEPVDDEELDAIDGSAAEGDODTAPERDT E] 878
OIV73604.1 AEFVDDEELDAIDGSAAEGDODIAPEADT E 878
RIUSS463.1 AEPVDDEELDAIDGSAAEGDODIAPEADT D 878
APES2988.1 AEPVDDEELDAIDGSAAEGDODIAPEADT E 877
KlebsiellaBAHe4436.1 AEPVDDEELDAIDGSAAEGDODIAPEADT E] 877
PLI77147.1 AEPVDDEELDAIDGSAAEGDODIAPEADT E 877
PLI21830.1 AEPVDDEELDAIDGSAAEGDODIAPEADT E 877
PTD91237.1 AEFVDDEELDAIDGSAAEGDDDIAPEADT E; 877
KLA3G953.1 AEPVDDEELDAIDGSAAEGDOOTAPERDT Ef 877
KTG72022.1 AEPVDDEELDALDGSAAEGDOOTAPEADT E] 877
KTGE8338.1 AEPVDDEELDAIDGSAAEGDODTAPERDT E| 877
LI LT R LR R LR R R R LR R LR T O s I
Fig 11- M SA result of Klebsiella pneumoniae
This is a Neighbour-joining tree without distance corrections.
Branch length: ® Cladogram O Real
— PHQ1224910
e OIVT360410
{ RIU59463.1 0.00342
PLJ21830.10
KlebsiellaBAHG4436.1 0
PLI771471 0
APB52988.1 0.00057

PTD91237.1 0.00081

—

 — KLA39053.1 0.00033
KTG72022.10
KTG68336.10

Fig 12- Phylogenetic tree of Klebsiella pneumoniae
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4.7 Parental sequence M SA

The bacterial species considered to carry out present study are gram negative
bacteria which have developed antibiotic resistance to almost al available
antibiotics. Hence, an attempt was carried to compare gyrA sequence of
susceptible type Acinetobacter baumannii, Pseudomonas aeruginosa,
Escherichia coli and Klebsiella pneumonia. The results of MSA after comparing
parental sequences are mentioned in Fig. 13. The MSA indicate that the gyrA
sequence of A. baumannii contains maximum substitutions, but still it has
similarly with sequence Pseudomonas aeruginosa. Similarly, the gyrA sequence

of Escherichia coli and Klebsiella pneumoniae are more related to each other.

Acinetobacter MSWSE IR VHRRVL YA GMDYM 58
Pseudomonds MEELAKETL i GMDwIT
Escherichia MIOLAREIT GHDMIN
Klebsiella MIDLAREITE GMDIN

Acinetobacter
Praudomonas
Escherichia
Klebsiella

SOV TG YHPHGOSAVYE T TVRMA

SOV TG YHRHGDTAVYDTIVRMA

DV I G YHPHGDSAVYDT IVRNARS
'-"["3' \"—!'CDS---"\"DT" AMA

Acinetobacter DNYDGS
Pseudomonas PHYDGT
Ezcherichia DNYDGT
Klebsiellas TFNTE

Acinetobacter NMAPHNMT EW i IEYITGPDF QIIYGELSG

Pseudomonas HIPPHNLGE VPEL MY I PGRDF QI INGRAG

Escherichia NIPPHMLTEVY : MEHIFGPFDFF IX ﬂ_- L.

Klebsiella NIPPHNLTEY -—r-'i C"I:I~

Acinetobacter HI a GISELRDESDKE 29
Pseudomonas YIQAR : GISELRDESDKD 30
Escherichia Y1 RYEGISALRDESDKD 299
Klebziells ¥I uIﬁh_hﬁf jba 299
Acinetobacter GM viC L F
Preudomonas oM VA L FWRHRA
Escherichia GM VA L -'.--Hl 3
Klebsiellas GM A IL FWRHR R

Fig 13- MSA of non mutated gyrA protein sequences of Acinetobacter
baumannii, Escherichia coli, Pseudomonas aeruginosa and Klebsiela

Pneumoniae
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Phylogenetic Tree

This is a Neighbour-joining tree without distance corrections.

Branch length: ® Cladogram 0 Real

Acinetobacter 0.21599
Pseudomonas 0.16376
T Escherichia 0.03819
1 Klebsiella 0.03839

Fig 14 — Phylogenetic tree for gyr A protein sequences of Acinetobacter
baumannii, Escherichia coli, Pseudomonas aeruginosa and Klebsiella
Pneumoniae
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5.1 Bacteriological media:

All the media mentioned below were dissolved in distilled water and prepared
by autoclaving at 15 psi for 20 mins.

5.1.1 MacConkey agar (Himedia)

Table 14- MacConkey Agar ingredients and Quantity

Sr. No.Ingredients Quantity /1000ml

1. Peptones (meat and casein) 3gm

2. Pancresatic digest of gelatin 17gm

3. Lactose monohydrate 10gm

4. Bile salts 1.5gm

5. Sodium chloride 5gm

6. Crystal violet 0.001gm
7. Neutral red 0.030gm
8. Agar 13.500

5.1.2 Luriabroth (Himedia)

Table 15— Luriabroth ingredient and quantity

Sr. Ingredients Quantity/1000ml
No.

1 Casein enzymic hydrolysate 10gm

2. Y east extract 5gm

5 Sodium chloride 5gm
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5.2 Preparation of Mc Farland

1% BaCl2 and 1% H2S04

1gm in 100 ml of baCl2 and 1ml of H2SO4 in 99ml of water
0.05ml BaCl2 in 9.95ml of H2SOA4.

i.e, 1x1 8 CFU/mI

Turbidity standard no. = 0.5
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