IDENTIFICATION OF GENE EXPRESSION UNDER OXIDATIVE
STRESS VIA SIGMA S REGULATION IN BURKHOLDERIA
PSEUDOMALLEI

WITAWAT JANGIAM

A THESIS SUBMITTED IN PARTIAL FULFILLMENT
OF THE REQUIRMENTS FOR
THE DEGREE OF DOCTOR OF PHILOSOPHY
(BIOCHEMISTRY)
FACULTY OF GRADUATE STUDIES
MAHIDOL UNIVERSITY
2008

COPYRIGHT OF MAHIDOL UNIVERSITY



Fac. Of Grad. Studies, Mahidol Univ. Thesis /v

nmsduiBuinaaseannelannunssaveseendaiiiiumsaiugu las SIGMA S Tu

BURKHOLDERIA PSEUDOMALLEI (IDENTIFICATION OF GENE EXPRESSION
UNDER OXIDATIVE STRESS VIA SIGMA S REGULATION IN
BURKHOLDERIA PSEUDOMALLELI)

IS udaden 4536146 SCBC/D

Us.a. (Fund)

9
A o 2

a a J . a
AMLATIUMIAIVAVINGIUNUT : qu1a Adszauna, Ph.D. (Molecular Biology) , wiiiua

a J

Nﬁuw%’mﬁ, Ph.D. (Biological Sciences) , §Ing ﬁﬂﬂ‘imﬁﬁ, Ph.D. (Biotechnology)

q

UNAALe
- = { A ' a a '
Burkholderia pseudomallei duilwizaiine Isamasos laga nszuiumslunisedson

Y 4
Tuaanznaemsuazmsdsuiluannzanuns saveseendaiin lugewtiadiisliiidla
9

o =2 = 1 Y csy Y 1 dﬁl a c:yd' = o 9!3 a Ay
Rimsane1 msaneneunintuaasliimuindestiatiiieunatu rpoS i liiyeviadi lu
1 4 o R Y ' =\ [ 1 dy a dﬁl
nugods lalasnulesosn laagaaaliifiuil RpoS Hinadenmsodsonvoudoriiaiilu
a <3 1
annzaNuns snveseandaiivl msamsudasesnuedy rpoS uaasliiiuimsiaasonn
~ 2 AN Y 9 s RN e & Y 1
YouU  rpoS uIuegnnszdudems lalasmunleseen leaiioreiidezidnganiaz
[ A £ @ A Ay d? A @ 4
AN INMINAABINUI RpoS erdesnumsaiunutuiainiuietlosnumaaain
anneanuaseaveseenzaivl daldun katG, katE waz dpsA Taumnwized198aneIteg
Y £ ~ ~ = A A A o
NMUszUUAIUAN OxyR  Gaduszuunauguauluanizanunisavetoansiannondd
wie Tagagiludimsuansesnuesdu oxyR 1201/ RpoS lumsnszdumsuaaionn e
linszdqumsuansesnuestu dpsA uaz katG luannganunssavesesnsaivl uazl

Y
dudansanoenyeddy katG luanzilng

116 %




Fac. Of Grad. Studies, Mahidol Univ. Thesis /1V

IDENTIFICATION OF GENE EXPRESSION UNDER OXIDATIVE STRESS VIA
SIGMA S REGULATION IN BURKHOLDERIA PSEUDOMALLEI

WITAWAT JANGIAM 4536146 SCBC/D
Ph.D.(BIOCHEMISTRY)

THESIS ADVISOR : SUMALEE TUNGPRADABKUL, Ph.D.(MOLECULAR
BIOLOGY), PORNPIMOL RONGNOPARUT, Ph.D. (BIOLOGICAL SCIENCES)
AND SUVIT LOPRASERT, Ph.D. (BIOTECHNOLOGY)
ABSTRACT

Burkholderia pseudomallei is the causative agent of melioidosis. The
mechanisms controlling B. pseudomallei survival in stationary phase of growth and
adaptibility in oxidative stress conditions have not been investigated. A previous study
has shown that B. pseudomallei rpoS mutant is more sensitive to hydrogen peroxide
than the wild type strain suggesting that the RpoS may play a critical role in resistance
to oxidative stress. Analysis of rpoS gene expression by B-galactosidase activity assay
indicated that rpoS was activated when B. pseudomallei was exposed to hydrogen
peroxide on entry into the stationary phase. Native gel electrophoresis and staining of
catalase activity showed that there were two types of catalases (I and II). This study
indicates that RpoS is involved in the regulation of oxidative related genes, such as
katG (catalase I), katE (catalase IT) and dpsA (nonspecific DNA-binding protein), and
it is also involved in the regulation of the oxidative stress regulator (OxyR). The
results indicate that under oxidative stress conditions the up-regulation of O0xyR by
RpoS enables B. pseudomallei to induce the up-regulation of dpsA and katG and also

to induce the down-regulation of katG in normal growth condition.
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