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Abstract
The detection for resistance Colistin and Polymyxin B antibiotics in
Pseudomonas aeruginosa (PDR) and determine the cause of the resistance with
determine type of mutation. exoS , exoU gene encoded for Exoenzyme
S,Exoenzyme U and foxA gene encoded for Exotoxin A responsible for
resistance Colistin and Polymyxin B antibiotics in Pseudomonas aeruginosa

(PDR) and determine type of mutation.

Sixty-six isolate of Pseudomonas aeruginosa (PDR) were collected from
different clinical sources including 20 isolates from burns, 10 isolates from

‘Sputum, 13 isolates from wounds, 10 isolates from blood, 4 isolates from cystic
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fibrosis, 4 isolates from UTI, 3 isolates from ear and 2 isolates from Bronchial

wash.

Antimicrobial sensitivity was tested against several antibiotics (21) antibiotics
including PolymyxinB (PB), Colistin (CT), Tetracycline (TE), Gentamycin
(CN) Carbenicillin (PY), Aztreonam (ATM), Ciprofloxacin (CIP) Norfloxacin
(NOR), Nalidixic acid (CN), Tobramycin (TOB) Levofloxacin (LEV),
Ofloxacin (OFX), Lomefloxacin (LOM), Amoxcillin (AX), Amoxcillin +
Clavulunicacid (AMC), Ceftazidime (CAZ) Ceftriaxone (CRO), Pipracillin
(PRL), Cefepime (FEP),Cefoxitin (Fox), Chloramphenicol (C), Azithromycin
(AZM). The results showed all isolates of P.aeruginosa resistant to all
antibiotics, some of antibiotics belong to the B-lactam, Aminoglycosides and
Flouroquinolones,this resistance include type of (PDR) Pan Drug Resistance.
All isolates resistance to all antibiotics and no sensitive to any antibiotic, this

isolates high resistance to antibiotics and very dangerous.

Minimal Inhibitory Concentration (MIC) was performed to determine the
minimize of antibiotics and determine colistin-resistant isolates and colistin-
sensitive isolates, the genotypic detection done of exoS, exoU and toxA4 gene by

using Conventional PCR.

Sixty-six isolates collected from different clinical sample included 46 isolates
resistant to colistin, Polymyxin B and 20 isolates sensitive to colistin and
Polymyxin B were done genotypic detection by Conventional PCR for exoS,
exoU, and toxA gene encoded for exoenzyme S, exoenzyme U and exotoxin A.
The results showed all isolates of P.aeruginosa (PDR) resistance for colistin

(polymyxin E) and polymyxin B posses exoS gene (504pb), exoU gene
44
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(428bp,752bps) and toxA gene (352bp) while the non-colistin resistance ,
Polymyxin B isolates not possess exoS, exoU, and toxA genes.

Exoenzyme encoded by exoS, the B-subunit responsible for the enzyme's
effectiveness and exoU is cytotoxic subunit resbonsible for toxicity of host
tissue was studied and the exotoxin encoded by fox4 gene also studied in 9
isolates resistance for Colistin, polymyxins B by using QRT-PCR (quantitative
Real Time PCR) technique after adding (1, 2 mg/l) colistin and Polymyxin B
powder to test tubes containing the bacterial growth in liquid medium
incubated in 18 hours to reach the logarithmic phase, then extract the RNA from
P.aeruginosa (PDR) resistant Colistin, Polymyxin B and converting it into
cDNA in the thermal cycler machine, the results showed that isolates when
adding 1, 2 mg /L of Colistin powder possess a high gene expression of
Exoenzyme S, Exoenzyme U and Exotoxin A encoded by exoS ,exoU and toxA
gene. It indicates the isolates of P.aeruginosa (PDR) resistant to colistin and
polymyxin B have a very high expression of ExoenzymeS, ExoenzymeU and
Exotoxin A when studying exoS, exoU and toxA but P.aeruginosa sensitive
colistin not possess gene expression of Exoenzyme S ,Exoenzyme U and
Exotoxin A when adding the colistin powder and Polymyxin powder.

Determine types of mutation by study DNA sequencing of exoS, exoU and
toxA gene with Pairwise alignment and Tamura-Neigenetic model (UPGMA)
Unweighted Pair Group Method with Arithmetic, the results showed there are
point mutation transversion and transition of exoS gene in no.17 base pair in 52
residue that convert nitrogen base from thiamine (T) into adenine (A) that cause
change in amino acid from leucine (Leu) into glutamine(Gln) , also found

transition mutation to exoS gene in no.l18 base pair in 55 residue leading to
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conversion from guanine (G) into adenine (A) that cause conversion in amino

acid from serine (Ser) to aspargine (Asn).

The mutation occurs in exoU gene determined by DNA sequencing from
several samples, there are point mutation by insertion nucleotide in +571
leading to transition and transversion leading to causes stop codon and cause
substituations mutation , other mutation cause mutation in +564 by insert
cytosine(C) base pair that cause missense mutation in +557, +558 and single
nucleotide polymorphisms (SNPs) in +111(T/C) that cause Silent mutation and
occurs mutation by insertion cytosine (C) in +564 that cause changing reading
frameshift mutation, also others mutation cause missense mutation in +560 and
+561, cause mutation SNPs (Single Nucleotide Polymorphism) in +572(T/C)
and +601(G/C) that cause silent mutation, two mutation occurs in +74(G/C) and
+398 (A/G), others mutations occurs in wound infections by insertion in
+14,+16, 3 mutations and occurs missense mutation in +186, +235, +403.
The point mutations occurs in tox4 gene in n0.36 base pair in 12residue leading
to conversion from guanine (G) into adenine(A) that cause changing amino acid
from arginine (Arg) into histidine (His) ,also cause mutation in fox4 gene in
no.134 in 44 residue leading to conversion from guanine (G) into adenine (A)
that cause changing in amino acid from therionine(Thr) into alanine(Ala), also
occurs point mutation in foxA gene in no.132 in 44 residue leading to
conversion from adenine (A) into guanine (G) that cause that leading to
changing in amino acids from therionine (Thr) into alanine (Ala), also occurs
point mutation to the same isolates leading to conversion of nitrogen base from
adenine (A) into guanine (G) in no.233 in 78 residue cause changing of amino

‘acid from aspargine (Asn) into serine(Ser) , others point mutations occurs in
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