[ 1 o

= ] Y A a A A 2%
a1 QuA : MIANY1 IATaa Az INNved llsaunweadyunen
YBUUANGEND 15A (STRUCTURE AND FUNCTION OF OUTER MEMBRANE
iy
PROTEINS FROM PATHOGENIC BACTERIA). @1%13ﬂﬁlﬁﬂ‘]ﬂ1 :
4 a a 4
SOIMEANTINGTG A3.3071 gIUA, 193 Wi,
au A& = ¥ v A ' a AA 9 2%
NuaTedlumsne Insead e razminnvesred IsaunwoRuraa s UUON VO
A A o A X . .
LL‘]Jﬂ‘V]LiEJLLﬂ‘Jlla‘]J‘VIﬂ’E]I‘Jﬂﬁ”ENEﬂfJWU‘QVI?J‘]f@’N BpsOmp38 MY ® Burkholderia pseudomallei Lla1
k4
VAChiP 000 Vibrio harveyi
~ va ] [ ~ 1 o =< 9 1 1 ~
BpsOmp38 Uaarautiailugosunsiiuasn lusune elsgnoudlroniiedos 0
A @ 1 = 9 aa = = = o v A 1 Y
HABUAY 3 1 MAMIANET Iaseas e ulavenan 1UsAY Feaninsarinmsadend lanu
aziden 2.8 3aaason NUNLAaz L eteel Insaas 1 1ae3u1/52n0UAY 16 anti f-strands ABA2Y
A A P s Y A4 g9 . L o
8 loop YIAEINEUBEN LA 1uuBnwad tay 7 loop VA UNEUU1 111U periplasmic anBBY
] A a . 1 a 4
melureslisAuliguauindulalasiangs Fan Inssad wnuan naezd Tu Tyrl 19 gud 1l
Y
A39NAN9VRIFDY 1UTAU LZNNMIANIHAYDENA DI B. pseudomallei A8 Minimum inhibitory
Y
concentration (MIC) W11 (30U MIAUMUABIUNOUNAFHASNLIUET 2 FiiA AD ceftazidime 1Az
I ] o U A
meropenem HAMNSNABBIADANA 0L UBENANUMITAABINTUNT HIUVDIEN AIUNALIA liposome
Y
swelling 1@ INATIA plarnar lipid membrane (BLM) enaoawsiiatiung eusedllsan ldaninensiia
4 4 a { o w 1 1
DU 9 LAZNINMIANYIHANINAOWHUFUDINTABZH 11 Tyrl 19 VHiNNd W QAoMIAIUANNIUNS
] %,' 1 (] = @ a Y I 1 Y
HIUV098T g IAAH1UYD9 BpsOmp38 Famsaaulainsaozi 1u Tyr119 14idlu Ala dawalvis
[ 2,’ A 3 4 a (=3 [ o (]
MILUNT MUVB LI IMAT LAY 1HB91ARTAR N 11 Ala Hvina@anii Tyr 193 1 esves
S A Y g [ =3 U a}ddil
Tdsaufivandneuy msuws iuvesasdums i laauu
= wa ] R A o 1 % =
VhChiP Tinaduiia W ugsoumsriuasnsmnzgeaoiiaa lalaenas Toa anmsane
o o a A o A o~ A PN '
HAMINAEWUEY0INTADZI U Typ136 A2675 M3 1A lsAudeanmaremsiugurgil wua

Y 1 % U a a a a
ma lnTaTed Tnusaa lsdgetloanumadoann Tuszdulnsead Ao il uazadoglves

Q Y

asy

' a 2o a = o ™ Y o A Y o
¥04 1501 UENMINUGINMIANEIBATINITVVRIINE NUF0I TUTAUAIAT WA ey
INATA fluorescence spectroscopy HAMIANEIFWEUGUI Typ136 NN R YAOMIUNTHILUDA

Y 1] 1 =) =) an
IR IUBOINDT UYTIA VAChIP 910MsanE1 IaTaars 1wauiavenan 115a1 VAChP refolded

. . A @ Y o A J 9 = =2 [ = Y
18 VAChIP native N AHNIMAIITIT DAY A1ANALIDEATIDG 1.9 93daT0Y HI1AT90519
Taenaldves vachiP wosu UsznoudlrevitlggoeN M s UN U INYUIY A AZHUIBHDY

4 4 1 { ) % 4 g}/ {
1J52n0UA 16 strand N NIFOURBAIY 8 loop VMEINBYAUUBNKITIAA 118 7 loop VLIATURN



II

4 ] < %‘/ 1 [

7 11T periplasmic 0814 15Amy Tnseard1avee TsAunsaestanuumnaany Taelaseadns
Y04 VACIP refolded Tua 11909 N-terminus a8 ueon luduvesnuesse 1isau ua lasad 19ueq
. . A g ' ' A A 1a o 1 X 1 ~ ' '
VhChiP native 358191 T1lgaog TugesTisAuiogann diuves Nterminus 3 010Nt Ienoms

vy 1] T =) H % %
19 1ea H1UEee VACHP Wosu 1nsaa319uea115AU VACKP refolded N uny ln Tnianass Tog
A 9 ¥ 2 1 A PR v o ¥ ) a
g Idimua nsaed Tuniduismiu swsuruamuvenimadlousalelas Tnida uay
a c;c: A A g v oo ' ~ a a %’ k) A ]
nazesil Tuniiszq WSelian 9z3unY Ny C,- oxdenii 1a uay laasondia venima Menseve
@ yd 1 %’ YR
wuse lalasau venantinnuinivala lamass Tod aansasusuTnsead19vea U5y VACHP

R 5 o Y . A ] =
native HaENNAIN A M-terminus ¥ LAzBUBDNNIINABUDNTDI T15AU

=) o ]

A1UIBUAY LD ¥RINANYN Awin_ dudn
1

|
UnsAnmn 2559 MY F0019159N15 N1 Qm_gl?_

7




ANUWAT AUNKHAM : STRUCTURE AND FUNCTION OF OUTER
MEMBRANE PROTEINS FROM PATHOGENIC BACTERIA.

THESIS ADVISOR : ASSOC. PROF. WIPA SUGINTA, Ph.D. 193 PP.

STRUCTURE AND FUNCTION OF OUTER MEMBRANE PROTEINS FROM

PATHOGENIC BACTERIA

Two outer membrane channels from two Gram-negative pathogenic bacteria,
namely BpsOmp38 from Burkholderia pseudomallei and VhChiP from Vibrio harveyi,
together with their mutants were expressed and characterised.

BpsOmp38 was shown to act as a general diffusion channel, consisting of three
identical subunits. The crystal structure revealed that BpsOmp38 was solved to highest
resolution of 2.8 A. The final model of BpsOmp38 showed that each Bps barrel consists
of 16 anti S-strands with eight extracellular long loops and seven periplasmic turns. The
channel interior is highly hydrophilic with Tyr119 amino acid protruding in the centre
of the pore. Minimum inhibitory concentration (MIC) and liposome swelling assays
showed that clinical B. pseudomallei strain was resistant to most antimicrobial agents.
However, high sensitivity was observed for ceftazidime and meropenem. This
observation was in good agreement with the BLM experiments of BpsOmp38 where
translocation was observed for two sensitive drugs; ceftazidime and meropenem. In
contrast, no channel blockage was seen for the drugs to which the Bps was resistant to
even at high concentration. Meanwhile, mutation of the residue Tyr119 greatly affected
the permeability of antimicrobial agents and neutral sugars. The results indicated the

important role of Tyrl1l9 in regulating the passage of these molecules through
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BpsOmp38 channel. The higher permeability of BpsOmp38Y119A was ascribed to the
widening of the pore interior as a result of the substitution of the bulky Tyr with the
smaller Ala residue.

VhChiP was identified to be highly selective for chitohexaose uptake. The
essential role of Typ136 in kinetic binding affinity was proven by the observation of
increased midpoint temperature (7m) of secondary and tertiary structural thermal
unfolding for protein-chitooligosaccharide complex. Thermodynamic parameters of
protein-chitooligosaccharide interactions obtained from fluorescent quenching
technique also supported this phenomenon. In the later part of this study, the 3D
structures of trimeric VAChiP both in refolded and native forms were solved to highest
resolution of 1.9 A. The overall structures of the native and refolded channels were
essentially identical, to which each of the trimeric barrels comprised 16 strands,
connected by 8 extracellular loops, and 7 periplasmic turns. However, the N-terminus
in the refolded channel swings outside the f-barrel, making the channel interior more
accessible to the sugar substrate. This N-terminal segment that protrudes towards the
protein lumen in the native channel was presumed to help in regulating sugar
translocation and stabilising the structure of FAChiP. The crystal structure of the
refolded VAChiP in the presence of chitohexaose revealed that the four GIcNAc rings
were in stacking position with the regional amino acid residues. Besides, the C»-
acetamido and OH groups of the GIcNAc units also interact with several charge or polar

residues. The N-terminus of the native protein was displaced by chitohexaose.
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