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ABSTRACT

Carbapenems are effective antibiotics for the treatment of infections caused by
multidrug-resistant (MDR) Pseudomonas aeruginosa. However, resistance to these
antibiotics, such as imipenem, has increased steadily in recent years. The major mechanism
of imipenem resistance in P. aeruginosa is a loss of OprD protein on the outer membrane
that usually forms specific channels for uptake of basic amino acids and imipenem into the
cells. From OprD-mediated resistance, an OprD detection technique was developed for
imipenem susceptibility testing. Species confirmation of the pathogen should be considered
as an internal control of the immunological test, since this resistance mechanism may be
shared also by other pseudomonads. In this study, a major outer membrane porin protein F
(OprF) is interesting in view of its species specificity for P. aeruginosa. The whole oprF
gene of P. aeruginosa PA10 clinical strain was cloned into pET-28b plasmid and expressed
for a (His)s-tagged OprF fusion protein in E. coli BL21. The fusion protein in form of an
insoluble inclusion body was purified by HisTrap HP column chromatography, confirmed
its identity by matrix-assisted laser desorption/ionization-time of flight (MALDI-TOF) mass
spectrometry, and prepared for specific polyclonal antibody production in a New Zealand
White rabbit. The anti-OprF polyclonal antibody was used to determine the specificity in
Western blot analysis, and it showed a specific band of OprF protein from wild type P.
aeruginosa and 6 clinical isolates. It showed no cross-reaction in other Pseudomonas
species, such as P. alcaligenes, P. fluorescens, P. mendocina, P. putida, P. stutzeri, and P.
syringae. There was no specific banding pattern in E. coli ATCC 25922 and BL21. These
results suggested that OprF protein may be used in characterization of P. aeruginosa at the
species level.

KEY WORDS: OprD / OprF / (HIS)s-TAGGED OprF / MALDI-TOF

86 pages




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

msla auﬁmaz A15@519 MAJOR OUTER MEMBRANE PORIN PROTEIN F (OprF) ¥®3 L%E]
PSEUDOMONAS AERUGINOSA 11agMinagn POLYCLONAL ANTIBODY ﬁfﬁ’uww

CLONING AND EXPRESSION OF PSEUDOMONAS AERUGINOSA MAJOR OUTER MEMBRANE
PORIN PROTEIN F (OprF) AND SPECIFIC POLYCLONAL ANTIBODY PRODUCTION

WYINs 9AT 5336394 SIMI/M

A a
IN.Y. (2FIINYT)

~

A a A s a ¢ 4 A o fa
ﬂm%ﬂiihﬂWinﬁﬂHW’J‘ﬂﬂTﬂW‘u‘ﬁ: BIYINY ATWNTIAU, M.D., Ph.D., l¥AANA 538103, M.D., M.Sc.,

o

a a

auws #3Wesdls, Ph.D., Toogns Inefignina, M.D., Ph.D.

UNAnGo
1 o Id 9 A Ao Aa A ) o I a i‘
81NQU carbapenem umﬂummuﬁ;a%wmuﬂizamm‘wmmumﬁiﬂmmﬁﬁmﬁm
v Y Y Y Ed
Pseudomonas aeruginosa NAeevateyuIu Lgmiuﬂﬂqﬁuwuawg%aﬁamaﬂﬂuﬂquumﬁu 81 imipenem

2 & A o AR qu X .. A =
mnAuegaeiiies Taonalnuaniiweldlunsdees imipenem Ao Mygayeveells@u OprD vu

A

¥ 2% = an 9 A o as A4 Y s = TR 0w

wouaradyuuen Felnatvinlumsinsaezl Tuniuadrgaaduazduiluresnedmsy

o 9 .. o A Lg A = Y o a

W ud191 imipenem  910A1W3509n3ARe 19 INMsIAsuN)asveTsAY OprD latinsiiunaiin

o C 4 :
m3asam 1sau oprd i ldiugans19mn1mlaAee7 imipenem YOUFD P. aeruginosa ¥alu
= o 1 1 a A W &' . ] A o W ] I

punavzlimaviaae 11U uamsigaioudude P. aeruginosa iniluisosdiag lundvenisiily

. 4 P 4 2 '

internal control ¥93gANATDY 1HB1INNA Inn1sAeetiotanylalude pscudomonads due  lunis

K=y y= a & g a , A g s £ .
naaestlagnu Tsau oprF duluTdsaudrulngvuwbouaadsuuenueuye P. acruginosa
1 o 4 1 4 H I ¥ 1 A o
Tudvesanusume ievenineinadouilu®e P. aeruginosa v301 MInAaezuIINMIIN
Y

U oprF ¥0U¥® P. acruginosa PA10 191 pET-28b expression vector Hazsi1liinanisasie (His),-
4 1 o o 2 £ v d

tagged OprF 11 E. coli BL21  Ts@utinglug inclusion body naggniimiihliusqns lnoneduii

= . @ 2 o a o = A Ao
TnsuTans W HisTrap HP wa991nuusiimsins iz lsaumedudu Ing MALDI-TOF mass
] [ FZl
spectrometry NoUZ11 11)10Tou1i 011N 13WAA polyclonal antibody 31NNTLA1E FauouAvah Iaaed
° 1 a o o 1 4

Anusumzan 11sau oprF  Tumsinszimianudumzves1Usau OprF aoi¥e P. aeruginosa 19

axa " % J = o ' ,ﬂ

1531A5124 1A8 Western blot FIHan13NAARINUI1 1U5AU OprF UANUSUMZABIYS P. aeruginosa

1 . @ 4 s A v

Tuwy cross-reaction NUL¥® Pseudomonas d1)¥d0U Taun P. alcaligenes, P. fluorescens, P. mendocina,

P. putida, P. stutzeri, P. syringae 1z Jinuniinnusumzas 15U £ coli BL21 1ag E. coli

ATCC 25922.

86 1




