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Abstract

Cryptococcus neoformans is an important opportunistic fungal pathogen which can causes infection in
immunocompromised patients, especially HIV patients. The most common infection site is the central nervous
system (CNS) which causes cryptococcal meningitis with a high mortality rate. For diagnosis for this disease,
standard rapid diagnostic kits are always applied to detect capsular polysaccharide antigen of C. neoformans;
however, the prices of these commercial kits are very expensive. Therefore, the aim of this research was to study and
develop rapid diagnostic assays of latex agglutination (LAT) and lateral flow immunoassay (LFIA) for the detection
of capsular antigen of C. neoformans by applying monoclonal antibody (MAb) 18B7. The MAb18B7 was only
specific to capsular antigen of C. neoformans. The results revealed that the limit of detections (LOD) of LAT and
LFIA were 1 pg/ml and 0.05 pg/ml, respectively. The sensitivity of MAb 18B7 LFIA was similar to the commercial
diagnosis of LFIA. In contrast, the sensitivity of 18B7 LAT was much lower than the commercial diagnosis of LAT

and needed to be further improved.
Keywords: Cryptococcus neoformans, latex agglutination, lateral flow assay, Monoclonal Antibody 18B7
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3.4.3 MINAAD1U lateral flow immunoassay (LFIA)
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o

S o0s /-/ —a—15

8 .. 7.5
06 —/,
0.4 # ——3.25

0 20 40 60 80 100 120 140 160 180

MAb 18B7 concentration {ng/ml)

3U7 4 udAInav0 indirect ELISA 531719 MAb 18B7 nuualgaueudiny (GXM) veu¥e C. neoformans TavTugil MAb 18B7 @

v Vv
Témadoutinnududuaaua 15, 7.5 uag 3.25 ng/ml tazAnuvuduveAlgaeuAnuUTAA 160, 80 40, 20 10, 5 1A 0 ng/ml

AuEIAY
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4
4.4N1911 sensitivity YD sensitized MAb18B7 latex beads muﬂﬂ«gmmumwmau% C. neoformans
Wa1NN13N1 Latex agglutination 5211714 sensitized MAb18B7 latex beads f‘]"mmﬂ«yauauamu WUN
y @ ' < o

Faudanudutui 5,2.5 182 1 pg/ml 1HAALNOU (clamps) Nausadunamentlarld uaznanaeandseny
amneldndosganssend “lumm:ﬁmmwmummuﬂﬂ«ya‘ﬁ 0.5 182 0.1 pg/ml linunazneu Tavarsazaisd
o &g . y Y Y Ao 4 9 o . I 3
aﬂymsmﬂu homogenized AZNITDIANUIVUIUNANHUENATIYNUY negative control mwaguuﬁ"lammz

Yy 9 d o 2’, = o [ dyﬁ lc:' cs'
Melandeeganssmi A3 MIATINANIIATIIIA (LOD) Y9IN1INARDINLEN 1 pg/ml (3UN 5)

Result : Positive Result : Negative

Negative

2.5pg/ml 1pg/ml 0.5pg/ml 0.1pg/ml

control

v 1 2
5141 5 ma agglutination Y84 sensitized MAb 18B7 latex beads N18A318I11/10 ApAuduvengatoudnu (GXM) Awa
1 H N P v B
0.1-5 pg/mllaenMuAazyAzszNoUAIBYAN N latex beads Noguudlad (Aud1w) nazlatex beads Nogniolandes

s o o
i}ﬂﬂiiﬁu‘ﬁﬂ'lﬁﬁﬂ]ﬂm 10x

4.5 NI sensitivity YB3 MAb 18B7 LFA diounlsgauouanm

HA9INNTNATOD MAD 18B7 LFA aouailgauoudnunio GXM Wi daudnnudut s, 0.5 uaz
0.05 pg/ml Musasuka lddunauin Tﬂawauaﬂwumigﬁﬂgﬂﬁum%uﬁq control line 1A% test line 11A1H0
AU NuveILAlgaImIny 0.005 pg/ml woIURARAAY TaeWDAFIANE control line mindugaiu a1 LoD

YIYANAFDUTININY 0.05 pg/ml (317 6)

o EE bdmN

Control line 5 pg/ml 0.5 pg/ml

r Testline

Negative control 0.05 ug/ml 0.005 pg/ml

+= positive result , - = negative result

y Y a £ A L
519 6 uaaIwanINATOU MAb 18B7 LFIA test ﬂuuﬂﬂnyauaumw (GXM) ¥0349® C. neoformans Annududuaaua 0.005 - 5

B

pg/ml LASUAAINAVDINITNATDUUD negative control (+ HALIN LLAS- NAAY)
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5. m3vdUaewa

5.1 mawsouualganeuAnu uasmaada MAb 18B7 Uszaunadi3e uagll immunoreactivity A1
NWAVDN indirect ELISA

5.2 MINAUIYAATIING sensitized MAD 18B7 latex beads 1182 MAb 18B7 LFIA Uszaunadis Ias
GgﬂmnﬁﬁmmﬂﬁuaﬁthAb 18B7 LFIA {11 LOD fid 171 sensitized MAb 18B7 latex beads 0g1l5z31a1 20 1311

53 mmg%’uﬂummuﬂﬂ«gaﬁ 0.5 pg/ml TUAITNAABUYAATI latex agglutination WU Uua lad laj

o A a 2 P ! VA Y v ¢ o Aa
ﬁ”lllTiElE’N!,ﬂ@]@]Sﬂ'ﬂuﬂlﬂﬂﬂlumlﬂﬂ'wﬂ”ll‘l]ﬁ”l LWIUJ'Elﬂ‘i'lﬁ]ﬁﬂﬂﬂ?WﬂWﬂi@]ﬂﬁﬂﬂﬂﬂﬂiiﬁu nuanyuznungy

g 1 A1 a . . E = Sy ! Y o v Ty Y= vy
AZADUUUIAAN 19T 1NA antigen-antibody complex U ualvuiah lilnawe lidunadroanilarld 3¢lana

AUNNNTNATOU

Do

5.4 1 LOD w94 MAb 18B7 LFIA fiaiigeniyansinnasguidlu LFIAe1 Crag” IMMY) #iiian

Do

LOD 111111 0.001 pg/ml Lm'"]gﬂ sensitized MAb18B7 latex beads 311 LOD NFININYA latex agglutination 0819
CALAS" (Meridien Bioscience) #97A1 LOD M0 0.005 pug/ml A1y a19 1 (Gates-Hollingsworth et al., 2013,
Temstet et al., 1992) FINUNTUANUUANA A UIINUAZABINMTWAUIITF latex agglutination fio 11/
® .- 3 . .
5.5 4ANTIINIATTIU CALAS” NUYA sensitized MAb18B7 latex beads Lﬂu‘gﬂﬁi’;ﬁ] latex agglutination
. A o a2 A a A [l A o a A =) 9 ® I
WU reverse passive il ounuualisiateuavoan lumilounu Tauneudvedngnaialives CALAS” iilu
] A o g y 2z o &
1111 polyclonal antibodies muﬂgﬂmawwmuﬁuiuﬂim 111411111 monoclonal antibody A4UY ﬂ3111'1’3"’11’fN“I;'ﬂ
@R A 1 1 ] < [ 9 a =2 9 . . A
A529 CALAS” 39iu1nn11 uaed e lsnaw lidgaasisvgldimatinnisa3adae polyclonal antibodies 130
< [l o { [} 1 @ [} .
monoclonal antibody NH¥29v03A1Y Tnazanusumzi luanaenuediala (Kiska et al., 1994)
' & o < =
5.6 %ANITIINIATFIU 8619 CrAg"LFA (IMMY) NU%AA 3529 MAb 18B7 LFIA 1 ugansa9n 19
v 1 Y
monoclonal antibody HATIAMUA NN Taggaas 190135 1U2 19 MAb anua 2 ¥ila gaaseiauvumly
9 E4 '

A59il 19 MAb 1figsriiaifed Ao MAb 18B7 Taogan319u1as§1u CrAg"LFA 9219 MAb Asuwizaounga
a =< . ' A . IS = 9 =2 a = A
UDUALIUATIVUU test line VDILLWY membrane LAZNLUA colloidal gold NATIAIY MAD BNFUATUI Tuvaes >a

A o 2 2 = g R . Lo . = = . ]
ATAIVNWAHUIVY 92T GNA F9i) U lectin protein (carbohydrate binding protein) NN TIBDYN test line LALUA

N 1 1 A o 2 ] 1
colloidal gold 92QNA3IAI8 MAb 18B7 §3901W131 A1 LOD vosgaasrvinanvy li'lduand1aningansis
Ea 1 ' '
1ATTIU CrAg” (IMMY) 170 uenanil §91u33e1l52gnd 14 lectin protein 1D WAILIYAATIY LFIA HinT20¥1
A 3 9 o
asialo al- acid glycoprotein (AsAGP) #111)u diagnostic marker 11150153 liver cirrhosis (LC) %30 hepatocellular
carcinoma (HCC) WamsWau1 w1 4ans79 LFIA Tinahdeandoanduma sandwich ELISA 521 1871 an39
= a a a FI [ g’; 9 @ d‘d
Hdszansamlumsasinnioudnu'laa (Lee et al, 2006) A9t M5 14 GNA TumsWauigaasionidl
touAveAfeIriaReI AU TUNA

5.7 1 LOD ¥04 sensitized MAb18B7 latex beads UAUNIAY 1 pg/ml 911113191 LOD Y0I4AATID

d'd 1 Y d =3 d' o Y Y . . IS !
MADb 18B7 LFIA #1194 0.05 pg/ml naaaldimiuailymiiinldns wani iy latex agglutination i 1ide

a Y 1 @ 9 as a 4 U = ant =2 .
uﬂﬂcymmumi]uuaﬂmwmiwmmmmﬁ LFIA 210015%A31EH WUIDIUTUUANIINITNITATILULY passive

. A g = a 2q Ya <3 Y ax o v o ! a 2 v
adsorption MIUMIATWOUAVA IRAALUIIA latex beads AIBITNIINTAN M 1HNTIVIZHIUOUAVOANY
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< 2 A v 2 I = an < an A 1

11i9 latex beads 1iAmM1MA2T daiumsud lvilyrnisauilunmsnldondslunises auiia latex beads /283501 13U
a . A ' 1) a Aov d v o Y K < YR [l Y ~

M5LAY cross-linker Nz 81 OUATOAN VIR latex beads fﬂﬂﬂullﬂﬂiﬂﬂéllu iWuau mmﬂzﬁmﬂwgﬂmnu

A 2 gy
anulhnunnvu'ld

6. unayy
a XA o e o Y YY ax X A o ) A
6.1 upigatoudnuve uFedaAa T 0ANA IAA1875M13 ultrafiltration Taelidnbuzadwvan 1a taz
= Yy 9
ALY 3 mg/ml
o v v . . = Yo PN 1
62a w150 anA MAb 18B7 laainnis 14 affinity column protein G RN RTRRERT gauIN
A H a £ a wad g o o v R A
immunoglobulin 71 1831 V3 gnFuaslinaauiianilu IgG #18n15711 SDS-PAGE 1ag western blot AMud 19 LF ]
AMMAUYY 0.85 mg/ml
F v
6.3 WA91N indirect ELISA 14%71 1NA immunoreactivity YN3ZWIUOUAIUALLOUAVDA LLAAII MAb
= o 1 [ a dy Y 3 oA Y Y Ao
18B7 HianusumizasmssunuunilgaueuAnuueuse C. neoformans Iailued1sd Taousiluanududuien
YOWOUAVDAN 20 ng/ml HazANUITNTUVB LAY YAEUAUN 7.5 ng/m] SandAsA1 OD Ngand 1
Y
6.4 AWITONMUIYAATIV Latex agglutination 411 5DATIVNMAYYUOUANUVOUTD C. neoformans
TaefA1 LOD U014 sensitized MAb18B7 latex beads 1111 1 pg/ml Ty NYAN3II9 MAD 18B7 LFIA test U1
LOD tM1110.05 pg/ml
o . . yA a A ' dy 2 o ag
6.5 TuMIIWa14AA 32D latex agglutination 19 N 52@NTAINNINNITOIVTMTHM LTS
' v & 1 [ A { ' v o
sensitization ¥¥319 MAb 18B7 fuLif latex bead #1011 15191930151\ cross-linker No19%8 1 UA3 LAY
1 a a g 2 @ ' ' Y e <3| v
FYHINLOUALDALAY latex beads |AAYU BNAIBE19FU N5 1% carbodiimide 11 udn

6.6 M3HAUIEAATIV MAb 18B7 LFIA 7250015 NAd0UnUSIMIUTId905I19v0941) 28 1iion1

ANMUIUNIE (specificity) uag ANANAT (stability) mmﬂgﬂmaﬁ]@ia"lﬂ

a a
7. dadanssuilsema

aw y { 12 a o o v Av [l a 4
ﬂ']i’Jﬁ]fJﬂi\?ﬁl{lﬁliﬂVJHLLNHQTLl!ffillﬁ'%)NﬁﬂfJﬂ']WLlﬁgwwu']uﬂ’Ji]fJ?uqlWll AUNANWYNTAAAITNIG

a v [ o a K (2 2 9 v a o ' a o At
WenazuIanssy Usznniunafdnu ﬁ%ﬂﬂﬂii‘gi‘g'ﬁ“ﬂ NTIUNAULNTTIUNITIVYLUVIIVIA (V) 52911

JUUsEu WA, 2562
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