vi

Thesis Title Cloning and Analysis of Genes Encoding

Antigenic Proteins from Penicillium marneffei

Author Miss Patthama Pongpom
Degree Doctor of Philosophy (Microbiology)

Thesis Advisory Committee Prof. Dr. Nongnuch Vanittanakom  Chairperson
Assoc. Prof. Dr. Nopporn Sittisombut Member
Assoc. Prof. Dr. Pichart Uparanukraw Member

ABSTRACT

Penicillium marneffei is a fungal pathogen that causes an emerging disseminated
opportunistic human disease, penicilliosis marneffei. This disease is important
because the increasing rate of the infection coincides with the epidemic of AIDS in
Northern Thailand. Several antigenic proteins of P. marneffei were reported by the
use of Western immunoblot analysis. However, most of them have not been purified
or characterized. The objective of this study was to clone and analyze antigenic
protein-encoding genes from the yeast phase of P. marneffei since this morphology
represents the in vivo form of this fungus.

Initially, a cDNA library was constructed from the yeast form of P. marneffei.
High quality mRNA from yeast cells was enriched by using an oligo(dT) cellulose
binding column. The ¢cDNA library was constructed by using RNaseH-reverse
transcriptase and AZipLox vector. A primary library contained 2.5 x 10° pfu/ml and
an amplified library titer resulted in 5 x 10° pfu/ml. Both libraries yielded up to 98%
recombinant phages, indicating a high efficiency of cDNA cloning. Moreover, cDNA
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clones encoding actin and hsp70, two housekeeping proteins, were readily identified
by screening the library with a DNA probe and a monoclonal antibody, respectively.
Subsequently, the cDNA library was screened for the clones encoding antigenic
proteins of P. marneffei. The screening assay was performed by using purified
antibody from pooled sera of five P. marneffei-infected patients. Twenty-eight
positive clones were isolated from screening approximately 100,000 pfu. The positive
clones were categorized into 18 groups by DNA hybridization assays. DNA sequence
analysis found that 10 groups of the clones encoded proteins with known function,
whereas 7 groups were of unknown function. One group was discarded because it
contained no inserted gene. Genes in groups of known function encoded catalase-
peroxidase, heat shock protein 30, fructose-1,6-bisphosphatase, 60S ribosomal
protein, cytochrome C oxidase, NADH-ubiquinone oxidoreductase, Mplp-like
protein, glutathione peroxidase, thymine synthase, and stearic acid desaturase. They
were the clones in group 1 (P1, P2, P4, P8, P16, P19, P20), 3 (PS, P23), 6 (P9), 7
(P10), 9 (P12, P25, P27), 10 (P13), 12 (P15, P18), 13 (P17), 16 (P24), and 18 (P28),
respectively. The clones of unknown function were in group 2 (P3), 4 (P6), 5 (P7), 8
(P11), 11 (P14), 14 (P21), and 17 (P26). Group 15 (P22; no insert) was discarded.
Group 1, which contained the gene-encoding catalase-peroxidase designated
cped, was chosen for further study. This group contained the highest number of
clones. Southern blot analysis showed that the P. marneffei genome contains only
single copy of this gene. Northern blot analysis showed differential expression of
cped, depending on temperature and time of incubation. Specifically, expression
seemed to be induced by incubation at 37 °C, during which the fungus was developing
into the yeast form. The cped gene fragment was subcloned into vector pRSET B.
The fusion protein derived from this subclone was inducible. The CpeA-His tag
fusion protein was then used in Western immunoblot assay. Antibodies to the
recombinant protein were found in 8 of 15 (53.3%) serum samples from P. marneffei-
infected AIDS patients. Sera obtained from normal healthy people in the endemic area
possessed negative to weak reactivity to the fusion protein. Moreover, sera derived
from patients with candidiasis, aspergillosis, histoplasmosis, cryptococcosis, and
tuberculosis were negative to the fusion protein. These results suggested the potential

use of this CpeA fusion protein as diagnostic marker of penicilliosis marneffei.




viii

A & a A d . a = d S o 3 a o o
FOLIDIINENHNWUE Tﬂau}lﬁuﬁzﬂ'ﬁ‘]Lﬂﬂg'ﬂUuﬁ'ﬂmﬁuﬂﬂﬁﬁﬂﬂﬂiﬂu‘]ﬁuﬂﬂ

o Y { aa o
Shieudnunnyemuis@osus i le

Fodilen wanimn Hedley
Wyan Inermaaiqufiiuda (ad3men)
= =y a ¢ a o
AMzASIHANSAYI NI INeNTwuUE AT, LYY INAIFUIAN UIETINTIUATS
IALAT. UNHT ANTauR AITUATT
AT, WA gUsnuaTIzd TSNS
UNARED

Penicillium  marneffei udJu15@11%9WﬂﬁﬂIsﬂﬁﬂr‘%ﬂnnmuiammmmms’nizmu‘luuuyﬁ 139
penicilliosts marneffei Tsﬂf‘:ﬁﬂ'amf"hﬁttﬂﬂamw'lz‘lumﬂmﬁammﬂﬁzmﬁllwmﬁawmﬁé’mmwﬁm%&ﬁ
qernug Wfunsszinaveslsmend 18 5msnoe IsAuneudinumaesiinveade 2. mameger Tuld
3% Western immunoblot adelsfian  Tdsduusudoudaulngdshilatnsuenuasfnyaudnyne
"‘J'mqﬂizmﬁmmmﬁﬁﬂyﬂuﬂ%ﬂy Wevhinis Tnauuas eyt muanisadis Tdsduoufiouves
o . marmeger ugthinSadidosnnidupivuveadefiwutusemodia

Ludumousn dimsademnnneundnndn3aewe (cDNA) Surinie 2. marmefei Tugiad
Tabusn mRNA ﬁﬁﬂmmwmﬂ‘a‘m‘{waﬁ“lﬁﬁﬁ’ﬂﬂ"mﬁmm{u #075m3 14 oligo(dT) cellulose binding
column mn‘t‘fu Anserdesuias cONA Taold RNaseH-reverse transcriptase M@% AZipLox vector
TUIRS DNA Budtfivnn 2.5 x 10° pf/ml uazvdsmsiui g sintaudi 5 x 10° pfw/ml SUATS
cDNA ﬁ”'as-jﬁrhmgﬂwﬂnag'ﬁq%’asaz 98 1955115 Tnau cDNA fszAniamge uenINT] ermNEoRs29
wuTnauAfmuansada actin uag hsp70 Fuihy housckeeping proteins 4lutiufidlorinsfianses
TUIMS cDNA 976 DNA probe U6¢ monoclonal antibody A1

downldvhnsasaonseamiats DNA semInaufifBuddmuansadinTsiueufinuveado
P. marneffei msﬁ’ﬂniaa"lé’ﬂ%’uauﬁuaﬁﬁuﬂnmn%‘%’mawaaé’ﬂwmﬂﬁ'ﬁﬁm‘%{a P. marneffei $T4U 5 50

o

] ¥ ¥
INMsAAnTeILlsyaIB 100,000 pfu aunsauen Tnaudi Wwausnionua 28 Tnau 11miu Teauldgnia

ngueanlfifu 18 nguTasds DNA hybridization msdmsieddduwanuhiinguiingumhiveddun

] ] ' ¥ ] ¥
agmwludiuau 10 ngu #ilinswwdhfied 7 nqu uazll 1 nduifis e n lilifuunsnegnelniu




?Juzﬂunfjuﬁmmwmﬁ Hu N MUANTAI 1S Catalase-peroxidase, Heat shock protein 30, Fructose-1,6-
bisphosphatase, 60S Ribosomal protein, Cytochrome C oxidase, NADH-ubiquinone oxidoreductase, Mplp-like
protein, Glutathione peroxidase, Thymine synthase 49% Stearic acid desaturase Iﬂﬂlﬁuiﬂau‘luﬂf‘inﬁ 1(P1,
P2, P4, P8, P16, P19, P20), 3 (PS, P23), 6 (P9), 7 (P10}, 9 (P12, P25, P27), 10 (P13), 12 (P15, PI8), 13 (P17),
16 (P24) uag 18 (P28) MUE AL f?mi“ﬂﬂnuﬁ1ﬁws1unﬂ’1ﬁ”lﬁuﬁﬂduﬁ 2 (P3), 4 (P6), 5 (P7), 8 (P11), 11
(P14), 14 (P21) un 17 (P26) Tnanlungudi 15 (P22 F'hiituunsneg) "lé’gnﬁa"tﬂ
Y&ianmdenTnaulunguit 1 SelBufitmuansadag catlase-peroxidase 10T oped titednu1T 10
avBuaiiudy aguilthinguiifisnouTnausguniiga ninmsftnu1lag3s Southem blot analysis Wy
Fuitnimiou 1 qﬂms'luiﬂﬂu‘[cnmw?ga P. marneffei M5 UAT1ZK 1A6T5 Northern blot analysis W]
anuuenesTugluuunsuasesnve sty cped Im%uﬁuqquﬁtmmm‘luﬂmwm‘ﬁa A1SKTAID0N
vedfinuituiu Tnunwisniansmzded 37 °C Fufeiinmswanniutad mmfuldvins subclone
A8 eped 1110 unmnes pRSET B uazmiionhiin1suanseenues fusion protein 910 subclone i
W E coli CpeA-His tag fusion protein 1n1¥lu Western immunoblot assay WL WITOATITNY
wouRveRTuithueadifimsande P, mamefei 18mau § au vinmsneseuiiau 15 au Gadh
53.3%)  dmivdsuildnnaudndiiowedludiuszuie wuhbgisoutiuauieduseun fu fusion
protein uanmnfﬁ%’nmn%ﬂauiiﬂ candidiasis, aspergillosis, histoplasmosis, cryptococcosis 1A% tuberculosis

o o a5 @ Y o . . J
Al¥nadheudulilsiuil nasand 1 ldriudnmuduly]d Tunsiit Cpea fusion protein flanidiiiu

diagnostic marker 1434 penicilliosis marneffei






