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ABSTRACT

Penicillium marneffei is a thermally dimorphic fungus that can cause of opportunistic systemic mycoses in a patient
infected with the human immunodeficiency virus (HIV). The purpose of this research was to develop the inhibition
immunochromatographic assay (Inh-ICA strip) for detection of P. marneffei yeast antigens in patient sera. The system
employed P. marneffei yeast phase specific monoclonal antibody 4D1 (MAb 4D1) and P. marneffei cytoplasmic yeast antigen
(CYA). MAb 4D1 was concentrated and purified with protein G affinity chromatography and then determined the immuno-
reactivity and specificity with indirect ELISA and immunoblotting. The result showed that MAb 4D1 was strongly reactive
for P. marneffei CYA only but unable to react with other commonly pathogenic fungi. Demonstration of the normalized
relative binding curve (B/B) in an indirect inhibition ELISA was constructed with various concentrations of P. marneffei
CYA inhibitor showing the inhibit concentrations were ranged from 10-50 pg/ml. Therefore, this concentration of optimizing

P. marneffei CYA inhibitors can be applied in development of an Inh-ICA strip test.
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b pnd ! [TT1]
Celldose fifter
Capillry flow
#. marneffe yeast antigen npatent sern (@) it o conuted Wb 01 24
"
Cytoplasmic Yeast Antigen (CYA) extract . Goat onti- mouse I6 Ab or other A4
from yeast phase of 7. mameftei species anti- mouse Tg6 Ab

ETJT’:; 1 UEAUHUNINULAZHANNITVDINIG
IMTONEANTIVA O inhibition lateral-flow
immunochromatographic assay (Inh-ICA strip) A
MADb 4 D1 Lﬁ B IIIW 1 P. marneffei yeast phase
antigen TS uvdilg (Fa11/a191n Khamta er.al

2009)

NaN153d8
1. Nan15M38% purified MAb 4D1, P.
marneffei CYA 1aZN13NAGdU immuno-reactivity
Lfllﬂ 111013 concentrate LAY purify MAb
4D1 udua3 13 0uAag pool fraction IMNATOUAIY
1% SDS-PAGE a2 immunoblotting WU o) purified
MAb 4D1 fimmuigniegluszaviiiisanenoms
il Fnadeudeismsmeinngiduiuoug 1§
(S3 uaz s4 31 i 2A) 1i19 19 91§ concentrated
supernatant ﬁﬂu‘ﬁfﬂzﬁmﬁ purify 9031 (S2 g‘ﬂﬁ
2A) Tagvu1avod IgG TUan12¢ reducing condition
HUUIAVDI heavy chain 1A light chain Airitn

Turana ogniszana 50 1Az 25 kDa MWAIAUFIHA
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Fa T
HaeARdINUNANMINATDY immunoblotting N0
#1¢ HRP conjugated goat anti-mouse IgG Ab (S3

I~ Y ° y 9
wag S4 317 2B) wamsdauazmuiunNuINIY
1 a ‘g‘d’

91011 molar extinction coefficient U893 IgG VIFNTN
A1 1 WUIBVBINIRANAULEAIN OD 280 nm A9 1.35
(Harlow et.al, 1988) 1dA1A21319 4109 MAb 4D1
9 1.05 mg/ml waziiei1 MAb 4D1 linaaeudie
ad . ' a ad o aaa I
15 immunoblotting W‘]Jﬂu’ﬂuﬂﬂﬂﬂuﬂWﬂgﬂiﬂﬂﬂ
[ = =y d 1 g’;

A 1USAUYDN P. marneffei Tuszozigamniu lag
ANbMLY84 band N1/51nYIUANULIANIZYR

< @ A a 1

glycosylated protein band 1 U a Ny AU NT N
“broad high molecular mass smear” HUUIATENIN
50-150 kDa TaglinumsilfnsenuTdsauves
P. marneffei 1452 8% mold 118 mycelium 118 ¢

Y . ' [
TsAuveuresine Isnriadus (319 3 B) Fwa

Y

A g o
Mminaaediinlinaaeandeesnunisnaasy
AWTUNIE (specificity) A2075 indirect ELISA (31
14) AIUNANMINATOU immuno-reactivity Y94 MAb
4D1 #2035 indirect immunofluorescence staining
(IFA) WU31 MAb 4D1 awnsavinljnsernulany

9 H Y

P. marneffei Wszegdaanianneimziasalu 1%

peptone agar (in vitro) (LAY Tuesn W’JZﬁL%E‘)Lﬂ‘%ﬂJE‘)Q
elu Ty Tana1¥uves THP-1 human macrophage
cell line ﬁz@‘ﬁwU'jmauauaaﬁvﬁﬂﬁﬁwﬂﬁﬁ%ﬂﬁ'
Wuod1ad (strongly reactivity) N 1 antigenic
determinant 1§11 N8V UAITUFAG VD P. marneffei

Tuszezdad (317 5)

D N
&

9 5
F &
& $
S

&
G
152538485 B S5 83 8485

A
250 250
130

95

7 - - ! m
<
55w 2 ™

Heavy chain (~ 50 kDa)

. ] Light chain (~ 25 kDa)
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'
31l 2 M3AsIAOVANUVIYNT (purities)

2~ Y

Y93 MAb 4D1 &% uﬂmﬁw&ﬂu mouse [gG Nninou
HaTHAINNNHIY HiTrapTM Protein G HP affinity
chromatography column 1a835 SDS-PAGE (A) 1ag

a

NATOUIUTU YU AVOI mouse [gG A8 T
immunoblotting (B)

Marker 1100 11/ 5@ UN19591U (Thermo
Scientific)

S1, MAb 4D1 hybridoma supernatant (ﬁ U
concentrate)

S2, MAb 4D1 hybridoma supernatant (% a9
concentrate)

S3, Eluate & dialysis MAb 4D1 fraction 1

S4, Eluate & dialysis MAb 4D1 fraction 2

S5, Non purified MAb 4D1 1413 positive

control
N
N &
S .cés S S
&S A N
S é\\“ & RN S &
éﬁ- § é\,@“ & \e‘e -\\‘3\ \@ ¢ \\z\\. & & .\&\ N
FHFyyaee FIg vy Fe
PR R FE S & & NP
A ¢ G UV B¢ Uy
250 250
130 130
95w 95 )
Ve
720 7
55
55 W e -
36 - 36
28 W %
17 -t = -
— & = 17

gﬂﬁ 3UAAINANITNATDUANT UNIL
(specificity) ¥ ® 9 MAb 4D1 @ @ CYA ¥ © 4 Ao p
marneffei (A) N1511 CYA 11ag CMA VoUT 0TI
@199 WUOAVUIARIY 3T SDS-PAGE (B) LaAAINN
Y94 immunoblotting 1A8N15 1% MAb 4D1 41137501

k4
ﬂ‘]JLLﬂu@ll%u‘llﬂx‘ll"]dfﬂ‘ﬂ"]fuﬂﬁﬁc]
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0.8

0.6

OD 450 nm

04

0.2

gﬂﬁ 4 WONIINATDL immuno-reactivity

Y99 MAb 4D1 #2077 indirect ELISA 10N g1

AMUTUNE (specificity) 1auN15IAA1 OD A 450 nm
=~ o dy a Al 1
1WSouMeuN B0 15 HAA19Y (error bar LAAIA

s 9
mean OD = SD ¥83ININAADUL 3 ATI)

1t 5 HanINAOU immuno-reactivity Ve
MADb 4D1 #3833 indirect immunofluorescence staining
(IFA) W31 MAb 4D1 aansovinlfasenu lanu p.
marneffei Tuszozdadiaannziimiziaoalu 1%

peptone agar (A t1ag B) uag lu ﬁm’;zﬁrﬁmiﬁmag
melu s Tana1¥uved THP-1 human macrophage (C
1ag D)
2. NaMINAad indirect inhibition ELISA
nnmsanenNuLT Uiz

Tuni1sv1d§a5e8152% 319 MAb 4D1 tay P.
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marneffei CYA ﬁ} 1835 block titration # 1% 5 U35

q v o o
indirect ELISA Tagadiansmliteuaninnuduius
5517319V IUVRIDUAVBALAZ LD UALIUN VA
OD 91 450 nm 1A WITUT U NIM IS T UV

a aA Y o aan I 1

ueudaveanz 14l §aseuilual ob vesnw
WUTUVOIBUAVDANIT HUYUIUA VLAY X 130 AN
OD NANUTUTUYDIOUAULASUOUAVDANA

Nganawsanalfnsen’ls

Yy A

Manamslamsanynanuuyui
MUIZAUYDI MAb 4D1 IM1AY 1.25 pg/ml Uag P.
marneffei CY A 1WA 2.5 pg/mi 1ije 18arndududi
miJWﬁJJ"UEN“ﬁﬁ MAD 4D1 uag P. marneffei CYA
#1115 UNITNATOY indirect ELISA 1a3994 131
NATOUAIYIT indirect inhibition ELISA Tagn151i1
P. marneffei CYA 19991911 normal human AB
serum AU 115.2 pg/ml - 30 ng/ml 1M1
A1UINUAT % relative binding (%B/B, value) Tagld

Y4

TUWUT %B/B, = (A-A JASA ) x 100

-

o 4
Famuiua 14

A @0 A1 0D YIuauAIU IuuAazAIY

A, 710 A1 OD Y03 P. marneffei CYA Taoi
P. marneffei CYA 1 13 lagnduda areueuanulu

inhibition plate (11’9‘{}?1'1 oD ’s;fﬁ‘?'lq‘ﬂ)

A Ao A1 0D Y04 P. marneffei CYA ‘ﬁfl
anudutugaiiga AkWGAs301 fu MAb 4D1 Tu
inhibition plate (15 OD itgra)

definsanainnsl GUT 6 vewui i
AU gaiiqaues 2. mamefei CYA inhibitor 7
MADb 4D1 amsosuIdavua fio THnaves %B/B,
value il 0% binding i © P. marneffei CYA inhibitor
i ud 1152 pgiml Tuvw R P, marmefei CYA
inhibitor 1¥uTU 52.7 Az 28.8 pg/ml 3 1 Wave
%B/B, value 1] 3£ 191 3.64 118 % 8.14 % binding
AINAIAY 9INWANIINAADY indirect inhibition ELISA

Y
Henngain 14 Uszanaaivesnnududuues P,
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marneffei CYA inhibitor 11/Naaey 119539904 limited

120

%B/Bo
3

20

0
003 006 012 023 045 09 18 36 72 144 288 577 1125'

=+=%B/Bovalue 98 983 94 B5S5 771 652 494 354 233 152 B14 362 0

P. marneffei CYA inhibitor concentration (ug/ml)

of detection Y8435 Inh-ICA ¥3n10319g 11529 10-50

pg/ml ao'ly)

gﬂﬁ 6 N31MUTAINIT inhibit YOI P.
marneffei CYA inhibitor Taon1snadoY indirect
inhibition ELISA 110U X La@ada1n nudiutiuves P,
marneffei CYA inhibitor 4104 Y @A IA1a1 %
relative binding (%B/B,, value) Toeldduriug %B/B,
=(A-A ,/AjA ) x 100 (error bar IAAIAT mean OD

4 9
+ SD YDINTNATDUY 2 AT)

anlnenazazlnamsive
L% A an aa % a dy
Tuilagiiuinsmsnsiedilane lsnaae P,
. 9 a ua Y dy
marnefflei NN 03U 1AMS TaalF5MsmziFeain
@onlunsdingielin1z fungemia 130 disseminated
' < ' 4
penicilliosis 9613 13N IIMTINIZIFOIINEDA
4 aa 19 a d’l -4 o g Y Y
FAUNIMsIRINenenyHaeuus uiludoaly
Aa o "y o & =R '
syezna lumsitangedaios 1-2 dad Faennli
9

Wuaems 1imssnedile aniumsasndtiemena

@

a ay = A & A~ <
MNNYUANN U UD NN QBN HINTANNITIAG )

U a

1umM3ININE I ANUNNNURAUIITAIATIINN
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Ay o a A aa o a & .
HUAUNUINGUWDIUIRINITAALYD P. marneffei Iﬂﬂ

1
' Y a g I @
yaiumsasmueudnuvearouran laamwy
06198 lutlagiiumniin rapid ICA strip test 143 uAMW
a a va @ I
Houlsluesl§iianisTaoialy Tagmsldiu
TUADUNITATIVAANTO (screening) INOHOUALIU
ndy ' a 1 é =) dy 1
VouFono l5Arian199 Belunsaives 15o51ne 15a
Y 1 9 a o X
Taunmsldmatiagdenan asevnunlgaveuteo C
< I [
neoformans Foutduaiuves glucuronoxylomannan
antigen (Hansen et aZ, 2013) ¥l ansansiumala
' < Y L
9819529137 ganaae Ui 0 150U 1dde Fauilu
UszTomiaounndlumsnaumusnudile msdnu
9 Y
A5ail IdoenUUUMINAADY rapid ICA strip test 1aa 1y
WaNN13 inhibition ICA HelTeffne am1solseiiv
Y
FLAUUDUANUUDL ¥ P. marneffei 1INAIDINATIV
18 luseauniia 91AN1TNATOU limit of detection
9 £ 1
(LOD) U84 strip test MINHaMIANEIUATIINUI o
o I °
N1N19 concentrate 1A% purify MAb 4D1 udnasinn
NAADUAIYIT SDS-PAGE 11a¢ immunoblotting W31
purified MAb 4D1 ¥ANWLTgNT g luszAuNNeIne
aams1i U 19 maaeu@ 1673 indirect inhibition ELISA
1182 inh- ICA strip 1# taziiie1i1 MAb 4D1 linaseu

ANUIWINZAIT immunoblotting 118 indirect ELISA

4
o

wumeuavedtiulgaseldnuTlsAuves
= Jd f,', ] o aan
marneflei Wszeztadmniy Tagluwumsihigasen
U 115AUV09 P. marneffei TUs2823188 (mold phase)
= j’ [ a A
nazldsAuvoudesine lsartiadug 91nKa
immunoblotting NUIWAVVDY immunogenic protein Y
ANY U LUDI“broad high molecular mass smear” na
YUIATLH I 50-150 kDa FI910NISANBINHIULN
' A g
WU antigenic determinant Adlwdvaneves MAb
v
@ I
4D1 W'y 13 W N-linked mannosylated glycoproteins
(Rafferty Ph.D. thesis, 2004) 910 P15 ANHINHIUUA
ny1 Wn1suen mannoprotein mnwﬁ'qmaﬁmm P.
marneffei (39031 Mplp protein F91 N131HAIDDNTN
J o 1 = 4 =
HANANNUTZHAN 52821810 LAz T2ozoda lagll

g 1
umuﬂimaf]aﬂixmm 90 kDa "1/31 mannoprotein
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£

FUAUTANNTUNIZAD P. marnefei g4 1NUN51H
UFRsedwnguiuiesne sawiindun 1dun ¢
albicans, H. capsulatum 140¢ C. neoformans (Cao et al.,
1988) ANH U LUD mannosylated glycoproteins ‘Lillu i
Aarautinly immunodominant epitope mmmﬂszﬁu

ssuugiiduiuveslaad 183 Fedaqiiulding
$UNFUAVOI mannoprotein TudesnoTsanais
wilaldun ¢ neoformans, C. albicans, A. fumigatus %
A. flavus uazﬁq Wudan mannosylated glycoproteins
A auiianly immunogen M1N150NTEAUTZUY
piduiuveslead I8 (Mansour ef al,2003)
NHANIINATOU immuno-reactivity #2033
indirect immunofluorescence staining (IFA) WU 71 MAb
4D1 auns A3 P. mamefiei TszozBasi
37 samiaiioa waamnzinnziaesly 1% peptone
(in vitro) 1% “luﬁmaz‘?'lL%ﬂﬁﬁﬂumg:ﬂwau"lcﬂﬁwa1
%3 Y94 THP-1 macrophage IU@IUVDINITNATDY
indirect inhibition ELISA 9100351110 5514910A1
relative binding (B/B,) WUAMMMIANTUUDI CYA V09
P. marneffei ﬁcl%'clumiejvugaafﬂwﬁn 10-50 pg/ml 11
Frannus s uimz auionihl 19dnuly
FUABUMF AU Inh-ICA strip A0'11) Fa3uABY
a1l idlumsii Mab 41 lAanandao eymaves
colloidal gold asNAH DUTLUUAYIT direct dot-blot
immunoassay 401 inhibition direct dot blot immunoassay
Taoms AN usy P, mamefei CYA #i 18370
ASNAADY indirect inhibition ELISA 7 11/14 1131
AT LY AT U M1 limit of detection VO

strip test ao'ly)

fndnssudsema

VOUOUAM HA.AT. AIA1 JIRV 1AL A.A7.
WIYF 28 AI5UIAN DIAI¥I9aFIINGT ALY
uwneenani unInedeFesdny dmsusuuzih
HarANFIoAeA199 lun15iieIuise
YDUDUAY AINIHAFIAINGT AmzUNNIANS

a @ ] v aw a 4
UNINE OB MU Lazao1iuITeINIAIAAS
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