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j) Y .c:::t...c::t. C. Q.I a1':i!'II'Y11'll'l.:J (Lymphatic filariasis) LfI~HI1f)'H,\H)'U'VWlli 2 'lfU~'H"fl I'I'V Wuchereria bancrofti 

" ." 1 i 'JI 0 i 'JIl 'JI ~I 1 "I "".d 0 '"'JI , 'JI u,,~ Brugia malayi 'YlH'V.:Jl'lfll'W'WllW "fl ~fll'H'WfI 'H 'jl'lt'Yll'lfHtu'W 'j1'l'Yl1.:Ju'jff~'Yl1'l1'jfll~" 'H 

"1" 1 i '!:'I 'I d '" i -"I( '" 'I 'JI 'JI "I ... i 'JId
'HlJ~ tufl1V 'Uu 'W.f1. 2563 t~VlJH'U1'Y11.:J'H"fl 'Ufll':i1'l1Ul'IlJU"~u'V.:Jfl'U t'jl'lt'Yll'll'HI'I'Vfll':i'O~ 'HlJ• 
1U':i Hfl'JlJfll':i i'fl1:l1UUU'Hl.i!tfiu'j~'ll'1fl'J i 'W~'W~~iiI'l11lJ'lffl'tl'V.:J1':il'lff.:J U"~fll':i1'l1Ul'IlJ'WV1llfl11~ cu q ~ It 

" " i.:JU lm.:Jfll'jrll~~ hl'ltli'l-M'l.:J'tI'V.:Jtl.:J~fll':itl'W1lTV l"fl i~rll'HlJ~tifl'HlJ1Vi'Ufll'Jl'llUfJlJhl'lhmU~'jl 
.c::. A a I~ c. ~ 0 ~ 'j/ 4. 

1'111lJ'Vfl'tltl.:Jfll':i~~t'll'm'H"'V'V~'j'VV"~ 1 ~l1nfll':i~'jl'OU'VlJ~t~lJ'Yl'OltVn~ 'H':i'V':i'Vtm~ 0.2 tlJfl~'j1~'Hl 

ilJ lm~m~vilJm~mH~'V~ 'Vth.:Ji'jn~llJ l1tlJ'Hl~~hrltlJ'tI'V.:Jfllnh~tiJw'I"fll':ifflth'tl'V.:J lm-3fll'J 
" " 

~ltrJ'W9i''V.:JiiTIifll':ilU 'O,rV~iiI'l11lJ i 1~.:J tYl'VffllJ1'jtlU'j~tiJw,.m'Wm'jW~Hli''O~ .:J'\J'V.:J 1 ':il'l i¢i 'lJflm1'O 

lU'il,rv hl'ltli'l~l-3~ii'tllVi'Wl1'O~VlJ ffllJ1'JtllU'O,rvi~m'Wl~ hl'llli'l-M'l.:J~ln~'illfl w. bancrofti rJ.:J'l.iii 
. . " 

'V~m1'ilViiiI'l11lJ i1~.:Jffl'Hi'Ufll':i~'j1'01U'il,rV1':iI'lViln~'Olfl B. malayi fll'jfffl1:l1U~.:J '~~\PlJ'W1'lJ~ 
"''''' '" 1 'JI 'JI 1 .c. .4.Q.c:S 1.c:S.c:t .Ji ~I 

~n'il1'W'O~HJ ':i1'l1'Yll'lfH ,HJ~':i1'O'H1U'VlJ~t'O'U U"~/'H':i'VUfllJ~U'V~~'VUUI'I'Ylt'jV Wolbachia C)f.:Jtu'W 

. "" HUI'lVi~vVi~':i1'O'Wui~lJl'IVlll~m(~m"hl!\.Ju":::~':i1'Ol'lui.,'jilJl'IVln w. bancrofti u,,~ B. malayi 

tt"~ il.il'luui]m Vl,jllJnUU ':iiY~'ll'U ~g'W"l 

J'-3d 'Olflf11':i'YlU'Yl1'U 1'j nu fl'J ':ilJ mivi~rl~t~ 'Vfltt'VlJ ~t'il'W 2 'll'U ~ ~.:JlrJ lJtt'VlJ~I'OlJ~ii.. 

" ~ .d d d d ~I "" i 'JI ' 
u':ilJ1tulJ1fl'Yl-q~'tI'V.:JUUI'I'Ylt':iV U"~lJI'I11lJtu'WU'VlJ~t'il'W~.:J ~Ufl Wolbachia Surface Protein (WSP) 

• u,,~ peptidoglycan-associated lipoprotein (PAL) l~rJ'illflj:-l"fl1'Jfffl1:l1 i 'WiJU'j'fl i~'V11fll'jffn~1U':i~'W 
. " 

'OlflttUI'lVii~v b"U11;t)1vVitWfl'illfl'H'W'V'Wl'IVlllM11'il-qu'tl U"~j:-I~~ recombinant antigen i'lff'V-3'1fiJ~ 

~"'V~'illJj:-I~~ polyclonal anti-Wolbachia antibodies, polyclonal anti-rWSP antibodies H"~ polyclonal 

'j} t 0 Q .Q c. & ~ 0 Q.I 0' 0 Q.I

anti-rPAL antibodies l'I':i 'VlJ'Yl'l'Yl1fll'J UVflU'V'W~U'V~U'j ff'Ylli tl'l'V'Yllfll'j ff '11m l~'H'V'Ufl1I'1'Yl'V-3f11'J~~U. . 
lJll'U (AuNPs) tI(;l~UllJ191~nuu'VlJ~u'V~hYl'V~\PlJlJl~~\<>1':i1'01U'O,rVhl'llli'l-M'H 'll'U~ lateral flow strip 

I " ,I 

l'WiJViff'V'Iu~ivi~~\PlJ'Wl'lj~ lateral flow strip Vii-M'm1'il'H1H'VlJ91u'V~VilU':i~lJ WSP 'lJI91'1mh.:JcHlJ 

"1 'JI "''I 'JI 'JI ""'" '" "" 11 ""~ d "1 'JI~ "" 'I ,'JI d
I'IlJ t'Ul'IVl1i t':il'lt'Yll'll'HffllJ1':itl~':i1'il1'U'O'iWfll':i~~I'll''Vl'IVllillml':iV t~'Yl\l 2 'll''U~ t~V 'll'tdmtl'lV-320 

" " . 
'U1Vii 'Ufl1':i~':i 1'0 i\lu rJ\I i~'Yl~ff'V'\J1'I11lJ i 1U"~1'I11lJ~1Il'll~'tI'V.:J'lj~~'j 1'il 1~Vii1'l11lJ i 1'V~Vi 65.70% 

ib Q.I' SI 
d o.dl 4~1 d d d 

t!"~lJI'I11lJ'Olll'll~tl.:J 84.72% m'OVmWJ1'll'~~':i1'Ol'lVl1i1l(;l11'jV lateral flow strip 'U'O~lJfl11lJt'HlJ1~~lJ.. . 
1i'Vm':i~'j1'OHthvJ'\Ii 'Ufftll'Ui' fl1:l1l'lrJl'\Jl"!!"~fI1l'1,,"lJ llJ '~lrJlJ mh\l~.. 
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Lymphatic filariasis, caused by Wuchereria bancrofti and Brugia malayi, is targeted to be 

eliminated globally as a public health problem by the year 2020. The main intervention tool employed 

by the national elimination program is mass drug administration (MDA) to endemic populations, and 

control of morbidity. The criterion for elimination program was set at a prevalence rate below 1 % 

antigenemia (Ag), or below 0.2% microfilaraemia. However, diagnostic tools with high sensitivity are 

needed to evaluate the real situation of the disease to sustain success in lymphatic filariasis elimination. 

Diagnostic test kits are available only for lymphatic filariasis caused by W bancrofti. There are no 

diagnostic kits commercially available for B. malayi infection. In this study, we developed a diagnostic 

test kit by detecting Wolbachia antigen and/or specific antibodies against Wolbachia antigens. 

Wolbachia is bacterium found only in filarial nematodes (both W bancrofti and B. malay;). Therefore, 

this test kit can be used in diagnosis for both W bancrofti and B. malayi infections without cross

reaction with other parasites. 

We selected 2 candidate Wolbachia antigens to develop the diagnostic test kit, including 

Wolbachia Surface Protein (WSP) and peptidoglycan-associated lipoprotein (PAL). From a proteomic 

study of Wolbachia of B. malayi, WSP and PAL are the most abundant and highly immunogenic 

antigens. In the first year of the study, we extracted Wolbachia from Dirofilaria immitis, and prepared 

Wolbachia crude antigen. Moreover, we prepared recombinant WSP and rPAL. Polyclonal anti

Wolbachia antibodies, polyclonal anti-rWSP antibodies and polyclonal anti-rPAL antibodies were 

produced and purified. These antibodies will be conjugated to gold nanoparticles (AuNPs) and 

develop the later flow strip for diagnosis of lymphatic filariasis. In this study, we showed that lateral 

flow strip could be rapidly used to detect both Wbancrofti and B.malayi. Moreover, the sensitivity and 

specificity of lateral flow strip were tested. The sensitivity and specificity are 65.70% and 84.72%, 

respectively. 
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'" " f11'HY'l!ml~'\1 AuNPs 1JlmnHl~cntl HAuCl4 U~~ sodium citrate 17 

~1t111~mtll reduction ilJfJw'\1.fJiJ~mm~~nJ 
fad ~ ~ 
mf11l~~mllJU"''l'VIfl11JJtl11f1~lJ 520 nm Um~""lHl::;~lt1f1tJ~~tJtI~ 18 

'UtJ'lU~fl1f1'V1tJ'lrln~~'UlJl 1 1.,UJJ~l 

f11nh AuNPs i111h~~f)lf1i.nlH'11'l;11'V1t11U~~'YIHf11m~'VIV 19 

'1 0 .. '1 'i-I"" .K "" 
A~t1f11llJl"'ll'lf1 AJJmfl~111'l'l lJl1f11JlJ~lJ~1'UU'l AuNPs 

',hlJ11l~f)tJ'U!m~f11m11~~~ 'Ut:J'l lateral flow strip 19 

J,j~ 5 f11f11'J ~fI fl i1lJU""'I t:JlJfl1f1'V1 tJ'lrll'J::; ~1JlJ11u 21.. . 
, _I 1 "" 22l,j~ 6 "'1lJlJl::;fltJ'U lateral flow strip 'Utl'l'lj~l1l11J lfl!'YI1'1fH 

'l,j~ 7 f111JJ!'Ii'JJ'Ii'lJ 'U t:J'l!! t:JlJ ~'UtJ~~! '\1 JJ 1~ ""JJi lJ f11l ~m~~ If) O'1J tJ'ltfl1f1 'VI tJ'lf11 25..--

l::;~1JlJl1lJ 

f1ll'VI~""U'U'V~ lateral flow strip !~tll1n~1ij 1J'iltlhfl!~li'l'l 1~t1 26 
.c:::r.. .s Q.::::t 

m1~'\11ut:JlJl1!~lJ '\1ltll!tllJl11Jtl~ 

Wolbachia crude antigen ~""O'~!Wfl i~~1f)'VIlJtl'U'VW11h11h~ru'U 50 

'" 1- I 1 " " .d 0<:If11l~~l1 lJ'Jl1'U wSP ~tlf11lm~11'U~1t1 I mM IPTG 'VI 37 C 51
• 

. ~ 

'1_1 d .. i" "" "'Y """ tlJll1'U Wolbachia Surface Protein (WSP) 'YI1Wfl 'VI1Jl""'VI1ifldtl11i affinity• 

chromatography 1~tlii' Ni-NTA resin 

'" '1.1 d 1 'JI 'JI .d 0
f11m~111lJ'Jl1lJ PAL ~tlf11'Jm::;l1lJ~1t1 I mM IPTG 'VI 37 C• 

52 

53 

. . 
111 'J ~'U Peptidoglycan associated lioprotein (PAL) ViUtlf) i lf1J~ ~'VI~ 54 

~1t1n affinity chromatography l~tIii' Ni-NT A resin 
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'jtl~ 14 hh~'U Wolbachia Surface Protein (WSP) UCl~ hJ'J~'U peptidoglycan 55... 

associated lipoprotein (PAL) ~lWf)1lfu1 "1'V1t ~1V~ affinity chromatography 

lfw1,* Ni-NTA resin 

Antibody titers 'lJV.:J anti-Wolbachia Surface Protein (WSP) antibodies 60 

lfltlioU indirect ELISA 

Antibody purification 'lJV.:J polyclonal anti-Wolbachia Surface Protein (WSP) 61 

antibodies lflvioM' protein G magnetic beads 

f11'J'VIflUVUfl11lJ~l1l'n::'lJV.:J polyclonal anti-Wolbachia Surface Protein (WSP) 62 

antibodies lf1v~ Western blot analysis 

Antibody titers 'lJV.:J anti-peptidoglycan associated lipoprotein (PAL) 63 

antibodies lfivioM' indirect ELISA 

Antibody purification 'lJV.:J polyclonal anti-peptidoglycan associated 64 

lipoprotein (PAL) antibodies lflvioM' protein G magnetic beads 
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tI'YIUl 

, 
o rlJUnf1rfwUlJ:;:nU16fJf>-3UW'H1., ., 

t iI iI ?I t .d 0' ... t I'J iI 0 '1 "t iI iI ~I t • I '" .d
&HHl'11'l$HtlJ'W &Hl'VIfl\lflfll'HI'W1lJV !€lfl !~fll'l1'W~ '11 !'jfltl'11'l$l\1tlJ'W &'jfll'11\1lJ'jff~'YIm':i 

rl1~~ '1M'I1lJ~ itltll'W hflH':iflfllV'1'WU YU,.. 2563 ''W'lh~t'YIffi'YIVtfl\ll~vm~'VIn\lff11'i1HU ff'IJ'~~~• 
'I "cO to... til" 'I "0'1 ' i1 d... til'" 
!'I1lJ &m\lfll':ifll':ifll'l~ !HH'YIl'l$l\1 !'WlJ 'V'I.fl'. 2545-2549 flV1\! A':ifl~llJ V\lfI\I~':il'l'V'l'lJ !':i~H'YI1'l$l\1U~ 

'1 'W ~\I 'I1'r~ ~ 1\1 ~ ~ t1I'W tt'l1 ri\l ~fl~lJ'\HI\l1 ':i fI ~1 vfl'm 1 hi t1 \I iftyln~ ~hfltyU€l~ fll'j ff~1\Ifl11lJ 

~ ':i ~ '11 Ufl uri fI 'W i 'VI v~ fl U'j \I \11 'W ~ H ~11'l$11'V'11i1 ~ t,r1mv\'l\11'W '1 'W tI ':i ~ t Vlfl'i 'VI tit11 'W ~1'W 1'U 11 1fl ~ \I 

~ ...' ., cO ... ",,f t "" & iI , o · ,
mu~r~p~V'V'I1I11UH\l1'U'V'IlJ1lJfl~':i1fll':i~~t'l$fl ! ':iflt'Yll'l$l\1t1\1\1\1 3.3-19.5% UlJ11~\I'j1mty'IJfl\l 'YIV~~ 

ilJtflVih1VH!.d11.J11 'jfli~~llJ1i'j 'jlJ'l$l~ U~'V'I1I11~fl11'lJ ff1lJ1 '.itl , 'W fll'j tlh.J'V'I1'11 ~ 1.11 h flt'thl1Hff1v 

... " ''I iI .1'" ""'" II) iI & <!/ '" , 0 'I iI II) " cO _~
'V'I'W~'VflJ1 !'W'I1fl\llJU1l~fll'j A~t1\1\1\1 94% ~lfl~€lflnfl'fl'l:l1~\lflm1l'11 !'HfI'W ! 'VIV~fl\llJlJ1~'jfl1'jtH1 

'j ~ 1\1 '1 'W fll 'j t~1'.i ~ 1\11 'j fI fl ~1\1 '1 fl ~~~ t~ fl 11\1 tt~ 'U fl111f1lJ~U\I n'W 11 fI t~l'~H fl ~H tI 'j ~ ff'YI~fll'V'l• 

oQ.Q, Q,I" .Qd. "1 '1 g). Gt "91 • 
~'j1'l1'W'llW A~V11i immunochromatographic test (lCT) tt'lJ11~~'VI~ffU1I !~\l1V !'l$nm'Wuv H~ 

",Q ... II) iI '" ,f II) 'd 0 , 'I .1 iI cO 0" 

ff1lJ1Hl1'W~lW A~m'V'll~fll':i~~t'l$fl W bancrofli U€l~ !'lJ'lJ'1 l'H'U1t1 &'WlJ1~t'YIfl' UlJ~~lJfll'j'W1t'IJ1\llfl 
, v 

~l\1t1 'j~t'YI fl'1 fltlm ~ 'VI n\lff11i 11 tu ff'IJ toWfl fll'j ri1n~ h fI '1 'Wt!'l1 ri\l'l$fl'l$'lJ'IJ fl\l h fitvilu'W 1~ V'lh~lJ1iU 

m1'lJ\!,tytffV~lfll 1f1t~1&J11\! ilJ~lfl11ttff'W ~l'W1I1V1~flU ''W 'IJtll ~~m1'lJ\!,tytffVt 'W fllnht,rl~fI'VI~ffU1I 
I I , JI 

ilJ\9\'lfl11 1 ,000 ~l'W1I1V1~flihoWfl'M'm fl1lfl€llJtI'j~'l$lflmrilJtffV\lvl\l'HlJ~ 

1m \lfll'j d~\llJ\I~'W~"~ '1 &J1'W1~m1lJVll\11V1V1fl'lff~!tVlfll 'W h£i1'Wfl1':i1lJ ~Q'vhflt~1,r1\1~\1• 
~~tll'W1 'jfl~~t~mJ1Ill~l t~mjfl\ln'W fll'j tn~.f111~t~1&J11\1' 'WfI'W iVlv J\I~t1'-,l1f1 hi'~i'1Ifll'j1lJ \lQ'v 

... 'I 0 'I "iI.'1 ii' ,f '" .d '" 11 'd C>d '" 'I iI 'I 
U€l~fll)'jfl'l:l1 !'W1~V~U1fl ~~'YIl !'H~lJ1m'IJ1fffll1~1~V~t'jflHCJ1\1V\I !lJ'lJ11ifll'.i'.ifl'l:l1 !'I1'H1V'lJ1~!'W 

'" " 
if~~tT'W hw'1&J1'Wl1'Wtl'1f11'W h£ii'WflWWI'll'W1~~~n"1lJ~Q'vhflt~1&J11\1 I~Vfll'j111fl'4fllfll'1fl\l~11lJ1 

v\'lU am V1tfl~ tM'~ 'IJ'W 1f1t~m ~~1I'W 11'WtlJ~ 'j fl'4.f11fll'1tl\lfi"'~ tt1~ V'WJtltll'W ff1Hl ~ mVffUfl\l i ff 

'llmrml1lJ1 ~fflJ n 11 UU'W~1Ifl~~~11 i 1tn,!'W n'lJt t U'W ~h,,'W 'II fl\l tt 1IflVii~V11?l111 t;V~ \I t11 'W U11 flVi ~v~U~ 
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fl'lllJ i 1UCl~fl11lJ ~lt~l~ \1,:urltJ 1 ,*t~Ufi11iJ~~VI ':i fllli'l'*l'1 11 1f)~1tJd1'l1~tJ~m~ tJ~flJijumJ~&~lJ 

'\I tJ'IU1Jfl ~i~vl1Cl1JlI;'v ~U~'I'\I tJ'ItJ'4 fllfl'VItJ'Ifiu~i'lJ'w11lJ IlJ ~ ':i ~~ ff1:lJl':i tiltJ~VU& ~u~J1&1w,rlJ 

.... 'ld d~VV .1' 'IV ~v, ,., 
11HI~lUCl~~f)~~f)tJlJ &lJ'VI~~ ff1lJl'H)lJtJ'IllflJ 1~~1V~ltlJm ffllJ1H) 1<Jf~'i1~ 1~'I1V UlJlJV1 U&1Cl1 

lit ,~ d.l!::loQ Q.I i "fjJ 111 jI ~ Q Ql v v 
IlJt1'1 5 lJ1'VI UCl~1lJ~~W &'jflt'Vl1<Jf1'l 1~'VI'1f)U~~VWl1i 'jfl1'V11<Jf1'l W. bancrofti UCl~ Brugia malayi 

l~vilJ&fi~tJiimV1,r1lJOU 1'jfl~~I~tJglJ ~'1'lj~~'j1~liJ~~v~yfmlJl~'Ud~~ffllJl'jt1Hil~ '~lfJ'I1'U 

tJ'i~L'VIff~1V~U'VJlJ~1f)11'lJ~'VI~fffJmh'ltJ'j ~1'VIfff)11 100 &'vh UCl~ ff1lJ1'j mIl'tJ1 '*1 'Ufllflff'U 1lJ '~~lV 

",1 1 Mff1lJl'jt11~1'j~1'11 'jfl '~tJdN1mr;~LICl~tJ'i~!iJuffmu f)uw'\IfJ'Il 'jfll~mjNuli'~~ 'I IICl~ltJUf)U 
_~ ... 'l' v v "I " v """ li 'I "I ~ ?I _ I 'l' <I, C\. ., 
IH1'j~1'1 &':iflL'VI1<Jf1'l IlJ 11fJU~C)11 &tJfltJ I'VIV C)1'1~~llJlJlJ':i~ ItI<JftJtJV1'1V'Iffl11'jUf)l'j11'l:lJl~'if)1':if)l':i• 

~ I. I '" '" '" 1 '" d 'I v ~I 	 'I1) 	 fff1111 lJ'j~'U'\ItJ'II!Ufl'VI!'jV 1Cl1JlI<JfV'VIff1lJl'it1 !<Jf!lJtJ candidate antigen &tJf)l'j~'j1~ 

liJ~ijvhfltl1'l'*l'1 i~~1Vfl11lJ'1fl11lJ~lt~1~\1'1 UCl~ 11Jtfi~tJiimVl,r1lJOUhm'lVln 

..,j 


tJ'U"l 


2) 	 &~mf\PJJ'U1<Jf~~':i1~liJ~~v1 ':ifllli'1~N~ff1lJUt11111tJ1.nMlfi~tJ':i~ lv<Jf.w1'UL;'1mw'lf~• ., . 
Iq v' v "" .1 <1'1 !I!'l "" """" ., 'l' "" ... ... 
l~fJV1'1U'VI~'i 'I UCl~ff1lJl':i t1lJ':i~ ~f)~ !<Jf 1 tJ f)l'j HClI9I'lj~I9I'i 1 ~1tJ~'iW !':ifl9'I~l!<JftJtJtJ"l 

3) ,~tJff'lm~lJf)l'jl,)vtJ'j~Vf)I91'!~V10U 1 ':ifl1li'1'*1'1 hWlJ'I!l4'tJ'I1tJl,)V'j~iu IlJlClf)Cl ~ 
o "I.I'1!1!'l" .. <I ''I V".I 1 <1'1 .,

ffllJl':it1tJlllJ!<Jf ItJ!<Jf'l~lW<JfV UCl~f)t1 !mf)~lJ'j~ V<JftJ ItJ'j~~U<JflJ<JftJUCl~ffl1i1':iWff'\l. 	 . 
'\ItJ'ItJ 'j~!'VIff'~ 

4) 	 ff~Nl1'f)1,)vitJ1mh~iumqjqjl1'V1-Wf)~ijfl11lJr mllJ'l11tJlqj1tJ'I1tJl,)V'j~iU~f) ~'I 

~~!~tJ'VIf~VlmUflflCl~iiflW~luri-ff'lfllJ !m~tJ'j~&'VIff<Jf1~ UCl~iifl11lJ~~tJlJ~'l~Hill9l 

Hill9lDwen &'VIfll 'U 1 Cl Vf)l'j u~'VI~g'U"l ~t1 1 tJ1 'U t1'U lfll9l fJtJ! tJtJ f)l'j ffl1' U ff'4l-! f)l'i 

~l!iJtJ f)umlJ 'U IV1JlV!! '11 '1<Jf1~ 1 tJ f)l'jyf\PJJtJ lfltJUCl~ -ff'1fllJ~ijflWfll~• 

., 
'Vi'l 'j ~iU<Jfl~U t'l ~ tJ ltJ1<Jf1 ~ 

• 
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o 
.. 

f11~ ffm:l1U ~::l'hf11n'rWJlJ l"lfflm 1,,1lJ ~\ltl hfll~l'lh:j Ifl til 'li'lJlllJll'lflllJ ICl~ hWl'hf11~• 
ri'fll~flmlfllJ~l~lJ'Ufl-:Jl1ml'¥h1t111Clml;tI mr111llJ1H~mrJlJ recombinant antigen "lfl,flJUllJl'tlH~~ 

polyclonal antibody llJ m::~ltJ mr1~-:JUll1tl'W~'Ufl~~ 1~lJlmHH)'Ufl1llJ1 111Cl::fl1llJ,]l1l'il:: llJfln 

1lJ ~,rtl nm;1mh-:Jl~flfl~thtJ I 1fll~1,*Nl1Cl::fllJtlfl~~fl~llJ~lJ ~'tffl'ltlJ'Utl-:J I 1fl ~Clflfl~lJ~~flI4fl 
tl1 ff~glJ~'WUlJlflllJtl~::1'V1ff1 l'ltJ l1tllJ ~'Utl~lfl~lM'HClfll'j1lJ~\ltl~~ 1M'fl1llJ' 111Cl::fl1llJ~11'Wl:: 

WI ''''' .1 """"" v '" v., ,l.1 "".,j 0 ... ~I "" "" '" 1 V" 1 'I v
~-:J 11m: IlJ1flflu~mtll'UllJflU~~fll"lfflU1ff~fllJ ~::lJllJl'V4WJlJlluWljfl~11~1lJ~~W 11fll'Yll"lfl-:J fltll')j' 

lJ1IlJ1l'1flllJ lCl~ 

.c:t ~ II .ct ~ c:;" C!t.V

O nq'll-tl tl'lJ~\ililU (ill'lJ) m;1::fl·H)'lJmfJftl1'lJftYl'UMlfl1..:Jfl1'l1~[J . 

flnl'li'lJlllJl'YlflllJ h~llJf111vrWJlJl'tffl~11~1lJ~\ltl hfll~li'l-:J lfltlf111ulfl'4nlfl'Yltl-:JtlllJl 

l'htl ~mtill flij 1l1'ii'U 'W lfll~m::f1'U lJ llwlJm tllJnlfl 'Yl fl-:Jtll,.,:: 1,j~ tllJl tllrJlJ ffl'j Cl:: Clltlffl1fl-:J1ff 
.. . 

"lflUlJll1lJ1HfflJnUl1fllJ~Ufl~li~u~';mu lJ nUl1tllJ~l~lJ'Utl~11Uflli~ tl11ClU11;tI lnfl~1fldNI~flfl 

'H~ fl~~lJiil1fllJ ~1 ,.,lJ'U tl-:JI1Ufl lii1 tll1ClUlI;tI ff11fl~'Utl~fllJmfl'Yl tl-:Jtl11::f1UlJ lllJllJ~1 "'::ltl~tJlJlt1lJ~• 
Jl1~lJl,rlJ'H~tl~l1!Iel::~fl~::fltllJ'lJ~fffl ffllJl'jtllJtl~IM'W'~~1tJ~1Itl"1 l'11 '~~ltJ mjwh 1 tL1Cll ,~~~• 

ct ~ ClIo IV 'jI 9J 11) j} ~ oC:::I ~ Ji d 1 oQ~ ~ dd 
5 m'Yl l1Cl::1lJ~lWhfl1l'1l"lfN Ifl'Yl-:Jfll1~fll"lftl W. bancrofti 11Cl:: B. malayi C)f~flfld1'1tfl~'jd"1lJ~~W'YllJ . .. 
']1'HUlt1fl~llJll~~-UlJli1iJ"\ltJl~l~tI'If11'j~fll~tl W. bancrofti l1Cl:::',*mrflf111'Ufl~ sandwich ELISA 

.dI '" ~''I 'lI , v 'I v.,j a V .1"" ""'" 
C)f~lJ 'j 1m U'W-:J 'UlJ ~ tllJ ~~tJlfl I"lfldm 0 lJ fll'Hlfl fftl'UlJ llJ I1Cl::~ tl~ I Glum f.l-:JlJf.l'Yl H'H tl~u ~'U~fln 

'lJ'Utl.!::~'ltfl~n~1lJ,.,,rtJ lfltln immunochromatographic test (leT) l1lYil~::'VIflfff.l'U'~~lt1 li'nCl1 

v , "'''' "'lIJV "",l lIJ''''o ''1.1 '" v0

lJtltl 11~ff11J11tld'W"'W !flm'Wl::f11'j~fll"lftl w. bancrofti llel:: !lJlJ~l'HlJltJ !lJu1::1'V1ff lJf11'jlJmn"lfl 
. .. 

~l-:Jtl1:: I'VI ff lfltlm:: 'VI 11'1 ff1li 11 tl.! ff'UI~f.lf)1~ ffl'j d~hflllJ endemic area ll'ilulJ• 

II 



.. 
.:1.:1 	 IIo 	 fIl'l'YI'U'YI1Ul'nWfn'nl/iJl';H,JUmft (information) 'YI&fl£ll'Uel~ 

'i' II II .!:'I _or .... "" "" 
A'l f1 <'YI1'tl1~hJU1J tlJ 'Yi1'1~~'U 'til VI H!;1~U lU1'til VI 

hflln'1,*1 'Hr~fl~l1JtJiTWM1"'11il'H1H'('Uvt1hfl 'l.h~<JIlmvt11"'flfl11 1.2 'tftJ"'ltJfltJI~tJ~~V" . 

.Q Q.I ~ ~ 	 ~I ....Cf Q.I ~ A 

~lfl'YHn1i'\1"'fl 2 'l1tJlI flV Wuchereria bancrofti !!"'~ Brugia rnalayi 11JtJ1Jty'\1l~~1I'U'l11fllm~tJ1lJl'lflfl 

~9111'YHn1l1 ~flln'l,*l~ ri1lJlJlfl~:; Ll.ith 1fl nmfllj II~ ~d:j'WtJ11l1 ~flln'1,*1~;1I1ntlvllJ~~'U'U'VlHI~lJ 
~ 	 ~ ~ 

Jlm~tH 1I",~'11ritJtJ;1fltllJ'lJ 1mvhn~tJ (microfilaria) tltIfllJ1~m~lIm~VlI 'l'hl,r"'"llJ1HIIlYf.h4v 

~~gtJ L~ll1tJii~~!~lJ 'W1'\1~ ~lflfllj '~'11~lfl~mfl1~'UtI~hfl ~ihtJ~~ '~L~i''Ufllj1lJ ~~tJ 1I"'::fllj 

" 	 . 
i'fl'l:l1;~11~ ~:; tJ~ II ~ fl ~lJ m:; fi~ Iflll'W tJlll "'fll'W ~ ~ n tI1,rlflll fl11lJvtfllj 11 "':; lJ'W'W €1fll'W tlVHm1~'~ 

"'1lJ1~ Ufl"'U~"'fll1:; '11fl91 hi ~~,~ "'1lJ1~ U fll1 lJlJfl ~1fl ~'11~~ ~11lJ '~I~lJ'11fl91 ntl',rlflllfln1l'1'11tJ 

" 
""':;fll'i ~tylfftJ~ltJ '~li'~1lJ ~~~'U'4flfl'" m tI'Ufli' 1 1I€1:;~lJ'lflJ Iflllfl1llJ\itylfftJ'VI1~!ff~'l:l! fl~II"'~ff'1fllJ 

""':; ri ~~'" fl ~~'Vl'U~ tlfl1~ 'tfWJtJ lfl11lJI~1tyU€1:; !ff~'l:l! fl ~ 'Uti ~'11~:; I'Vlff'l1l91 U "':;U ~ :;'lflfllJ 1", fl v~fi'fl1~ 

tllJ 11ftJTel fl '~f11'\1lJ 1I1,rhflln'1,*1~I~tJhfl'Vl1~U~ iYfl~fl1~ f11,)11 111''\1lJlI , UI~tJ hfl!!1 flflltJ1tJi! 'W.ff. 

2563 llJU~::I'VIffhw!ij'l111vm:;'VI~1'1"'11iljf.U "''U,~1l1l1,rii1m~fl1~fl1~ fh1lll hflln'l,*l~ 'llJi! 'W.ff.• 
jJ , i jJ" '1 _I ~ ''I.... d ~ , - I

2545-2549 IIlJ11fl1~m1~'W'U t~fll'Vl1'l11~ tJ1J~~1'VIff t'l'W~~tlV tlJV~~l'V1fll 1.62 fllJ~tl1J~:;'lf1mU"'lJ 
~ 

(2) '~d 'I "" 	 i........ "".l (3'6) 1

fltJ tltJ1~ tlflfl1lJ tlJ'U~!1f.U endemic area 'UtI~ t~fl tJ~fl~'W'UtJ~~lfl1~~~I'l1tJ\i~ 5-10% ~tJ 

, "c>.l ""i "" 'I~lV'I1lJm~1I~lflm:;'VI~1~"'11i1~f.U~'IJ'W'U~fllll'l1tJ'WtJ11i t~fll'Vl1'lf1~ W bancrofti rural strain 16 fltJ tlJ 

QI Q,I . Y.Q ~ Q 91 j) c9 Q,I Q,I.Q ~ d.

~'1'\1111"lfl U"':;'V'i'U~~~I'l1tJ'WtJ11i hfHVll'l11~ B. rnalayi U~ 98 fllJllJ~~'\11~lJ~11i11'" lJtlfl~lfltJ 'lutl 

.... '" jJ"".lc:o 'I .ld ........ "'" d 
'W.f1. 2554 tJ~lJfl1~fl~1~'W 'l..l~fllll'l1tJ1'WlJ~ltJ1tJ 2 fltJ ttJl'lJfl'WtJ'VI~~'\1111~~1'l:ltl1i1U ""'~m~'U 

iT ty'\11U ~ ~ ~ llJ~ 1~~11 111 tJ I~ 'W 1:; II ~ ~~ ltJ 'W ~1~ iiflfl ~ 1fll~ fl ~ 1 ~ 'W 'U'WtJ 1111 ~ flt n'1,*1~ 

W bancrofti (urban strain) ~~ii~~ilfl1tyt~tJ~~'Wl'\1~ U~1l~~i1fl1ty'UtJ~L'VItJ~~L~tfltJii~lfN1tJ111.h 
i ~" ""., d 1?1 0 i jJ" ....", 1
t~flI1l"llJ1i'i'ilJ'l11fl Ufl'W'U11lJfl11lJ"'11J1HI tJfl1~I1JtJ'W1'\1:;tJl t'ifl!'VI1'l1H"'ltJ'WlJ~'W1J1 lJ 

MtI~U~~fl1~ ~lmmfl1~ fffl'l:ll1i~ flci11 vll i Mm..! 1'VI tJ~tJ~iilJ1fl~ fllj !~lj~1~1tJfl1'ifl1'UfJ1J,jv~ntJ 

1'i flln'l'*N tI V1.:JU 'i ~ iY'VIll fll'W I ~tJ~ ~lfl~ llJ 1i 'i ~ lJ'l1191l'ltJ11l ~~ ii fl1~ Ui''U;11MtJ1fftJtJ ~1~U ~~'Wl'\1~ 

t~tlfln.:J;'WuCl:;Ul'l ~~fllJ ~ tI 1U ll1m~ 'W l~flllJtiitJ~ i my l'lftJ fl1 ~I 'VIl'l '1 lJflihm ri.:JJ11fftJ~l~tJlIl1ri~ 
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Qlr/ 0 0Gt" ~ d .d.d qt 9JV ~ CLlrI '~'JI 
1'Vl1~·Vn..l~~'I,)lfl1ty 'VI 1 nHl'l..ll'VItllJfl111J!fftl'l'VI~~l9lfl tHlI'VI1'b'1'1~lfl'VW11iff1t1'Vl'l..l~'VllJl Ifl (re

emerging disease) 'I1lfl hmlJll9l,) fll') fll') Itl1')~-j'l IIrl~i1eJ'In'l..l hfl~~ 

tlty'Hlfll 'i1iA'\)ilml~~~Yl(1l1t1N~fll 'i lfl'J:n1'ifllthti1\1 

fll,)l9ln~lU~QtIhfl!'th~l'1J'I..I ~11t1'1..1~eJ'IeJ1fftl,reJlJrll1mtl~h'l..l'lh~fleJ'Un'l..l J'I~lmhd~ ... 

fll ') 191 ') 1~ ~ 1'1 fll r.J Url ~ j:o.I rl fll 'J I9l ') 1~ 'VI 1'1 11'eJ'I 11 fl 'U11 flU ~'I ii eJVl1 rl1 tin flU iu ~ QtI~tl11~V~fl~ fffl.~... 

(definitive diagnosis) 'II eJ'I h fll ~1~1 'I fiVfll ') I9l 'J 1~'Vl 'U i 1'Vltl1 n h fll~l~N ') ~ tI~ i lJ 1 fI '):W" 1 ~ tI i '1..1 

.4 " ... '1 Jz" Q.I j/ d .oe::. ~ ~ q q Q.I Q,I' d AoC:t d do

m~UfflrlVfl'lleJ':!j:o.Iu1t1 CJ1'1191 eJ'I VlfYtlj:o.Il')W 1'b'lWlltlfl'b''I..Ifl'lleJ'II'b'eJ'Vl tl11i i'U fll') 1'U ~ ~ tI U"~ tI'I11l'l..l11i'VIlJ 
... ... u 

~ ~,,; d 11 '\' ~ e!" I :'1 i <'t I ...
fl11lJ n\9lllJ1fll'l..lfl'l~lfl11m'VI IlJ IfI')Y'lml'Jr.Ju,)lfltllu'I..I')~tI~ 'I..Im~lImrleJfl (periodicity) Ill9Ifl\9l1~fl'l..l 

i11mlJ'b'UflUrl~ff1r.J~'I..I i'll fl'l'Vl tl1n '[ ') fll~l~l'l '[flrJ-rl'1 i 11"';1'lnm~ii IlJ i m:Wmi~ 011 ') 1fl{]i1' '1..1 

.4 QI ~I ~ ~I ' , ~ C1 d .ci 0 ~"" dIV

fl ') ~Uffl"flfllJ 1 fllJ flIU'1..111"1fl rl NfI'Ul U '1..1 'U 1'I'b'1'l11rl11'V11 '1..1 '1..1 ~'lliI 'U fJ11ff'J ') fl 'VI ff1f1 ty'll fl.:!'VI 'II~ 111 1..1 1'VI 

U,,~~tJ1t1~lJli''Ufll'Jm 1~iu llQrJ~1t1nl~l~l~eJfllvleJl9I,) 111111 IlJ '[ m:W"111r.J~'l I~iifll,)~WJ'I..Ilfll'J 
"" .. ... '\' i!lle! 11 0 11 !II I ~ I 

1'1..11l~tI t'Jfl l1lJfl11lJ I1Url~fl11lJ1l11'Vll~~'lllrl~ff1lJlHlm1~ Ifl'l1t1l1rl~ff~fl1fl'U'I..II'b''I..I fll')m1~'I1l 

q ~ .c::1 QJ Q 

IIfl'l..lI9lI~'I..I fll,)l9I,) 1~11111fl'l..lI9l'UeJYl Url~fll'JI9I ')1~111ff1'J'Vl'l..l~ m,)lJ'UeJ'I'Vltl11i 

fll'J~~'I..I1nfll'J 191 'J 1111111W'I..I ~11l '1..1 ~~11'Vl1~~eJ'Vltl1ni 'Jfll~l~N I~ii fllnJ1 monoclonal . . 
Clo 1 !II !II QJ CI Q di!ll'" Iql i" ..." 

antibody 'VIlIll'Vl1~l9IeJ'Vltll1i 'Jfll'Vll'lfNlJl 'If u~~'U'I..IlJ monoclonal antibody 2 'If'l..lfl 'VI 'lffl'l..lU'Y'l'Jl1rl1t1 

.c::::t. ~I .q Q Q.I..c9 d d. lI] 0 1 Q Q CLI " ...11 ~ "" 
Im~ j:o.I,,\9I1 U'U,-fl 191 'J 1~1'1..11l~ tlCJ1'l 'VIlJ fl11lJ I 11m ~fl11lJ 1l11'Vl1~19I eJfll 'J 1'1..11l~tlr:!u 1V I 'Jfll'Vll'lfN 1l1fl W. 

<'t 

bancrofti ~.:!fleJ monoclonal antibody AD12.1Im~ Og4C3 

fll'JI9I'J111'11llleJ'I..I~I~'I..I~~11'Y'l1~'IIeJ'I hfll~1~1'11flV ilJ 1'1..11f1rl'UeJrlueJ'U~'UeJ~'b"Ufl AD12.1 i~ 

n~Vl«tll1rl'flfll'J imlJlll91mlYl~1'l..lJJij~lJn'l..l1'V1t11 (immunochromatographic test; lCT) fll'J'VIflfffl'lJ 

"'11'~ fltlfll'J 11 Vfll~eJfl~I'ill~1l1fl'l1rl1t1if1'l1'j~lJ1W. 100 ilJ1m~I9I'J' 'I..I'U'j I1ru~rlll1'1..1fl'U'I..IUH'I..I'VIflffeJ'U 
~1t1nn Im~ ell'Uj:o.Irl1l1fllltl 'U fll'j Ifl~'l1 urn tI1~1 flfl~'I..I n nll1lJl~ fflJ1'1..1 fll'j 191 'J 111.fl1f1 ff'l..lllJl'Y'l 'J 1~v\'1 

11 !II I d !II Ii] 'jJ 9 " I e! Ii] I !II ... 0 
Ifl'llV 'ff~~1m1flln Jj:o.IrlflUI9I')1'il Ifl.fl1V !'I..Il1mlJ'j~lJlw. 10- IS 'I..I1'V1 Im~ IlJl9leJ.:!VlfYtlfl11lJ'b'1'1..11ty 

~ ~ ~ d .d. ~.:::1 lf1 & " 'jJQ 0 

11 'j eJlm eJ'llJ ellU'U'Y'lIfY'l:I tlfl'VI'llJfl11lJ ! 1H" ~fl11lJ 1l11'Y'l1~ ff'l t:I'I 'J eJ V"~ 95.7-97 II rl~ 'J eJtlrl ~ 99-100... 

19I1lJrll~'U 

rlll1 i''Ufll'jI9l'J 11l111I1eJ'I..I~I'il'l..l'll eJ.:!'Vwln hfll~l~l'l B. malayi i '1..11f1l~'l1'1..1 '~iifll'J~~1..I1'-fl 

m11l1iJ~,rVfll'J9Ifl'Y'lV1nhfll~1<ti'1'l B. malayi ~1vn ELISA lflv1~ monoclonal antibody ~eJ 
,,; & i !II 11 1 "" '" ... ""1 !II I 11 d ... _I """"'" B. malayi 'lfeJ 17EIO CJ1'l 11f111lJ n 'I..Ifll'JI9I'j1~1'1..1'il~tI\I'I'jeJV"~ 93.3 eJtI1.:! !'jflI9l1lJ V'lfl'l'Y'l'UlJ{]mVl 
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.,rl1Jfl~1JtlU'VHllfil1"Ji,\H!tT'U (Dirofilaria immitis) i~ fllHln~111Ufl'W~A~lJ~~Wvn~'Ufl~'YHllfi!'JfI 
YY.'1 i1 "''''. "'1 YY .M.,j lIJ'Y ... 'I ' ... "" 

A'Yl1'1fl~'Yn !l1fll1IPln~1'W~lHJ 1f11'Yl1'1fN€1'~fl1fl'U'W IlJfl~~lfl t1JlPlfl~l~l~H'Iflfl t'W'lf1~11"lfl"NfI'W flfl 

~ .,. .l 'l.Of '" ... 'I y.,. '" VI y"" Y .,j
'VI ~ €1'11J l'Hl U flflfll1~ fll11Plfll 'lffl t'W u ~~U'W II"~ tJ~€1'l1JlHl t 'lflPlfl 1Pl11Jf·m fll11 flEll t ~ flflfl"JtJ A'W fl~ ~ 1fl 

l~~mJfl~lIfl'W~I~'W ~~"fI" ~flltJl1"'~fll1i'flEll mh~ i 1 nlPll1J utyl1l~~hfity'Ufl~fll11Pl1 "J~l11UfllJ~1~lJ 

~~11'Vil~'U fl~11 flll'i'l,*l~tifl11m~~fl'W.,rH tr~ ff111 i'U'lh ~ I'VIr!'t1l"'~vrm'W 1~1rl'WIll1 ri~'ljfl'lj1J'U ~N11f1 

" fll1 vrm 'W 1 fll1 1Pl11~1U ~ ~tJ 11 fI IYl1 ,*1~ 1 fI Vfll1 1Pl11 ~ UfllJ ~U fl ~tT'W ij1l tJ~ llJ 'ViUfll1 

Anfl11Bm Vl.,r llJ (cross reactivity) 1 ~'1'r;h~'VitJl fi hfl 1.n1'1fNtlU'VitJ1fi'lfU flt'W 1'lf'W 'VitJln111fl'Ufl'H1fl 

'Vi tJl1i i ffl~m.t) Irl'W ~'W I~ fl~ ~ lflfl ~ 1J'Yi tll n Il1 ri 1~ij 1 m.:J €1'~1~ 'U fl ~UfllJ ~ I~ 'W 11 '"fl ~ 1lJtl'W fl~ vi'1 i 'If 

Iflflf-mlJ1fl11"fl1J 1~ U"~ltlW·mvi'l1'1ffll11U ~~V~fI'Yi"lf1~'W 'Wflfl~lfl~ fll'J1Pl11~11111eJ'W~m)~5~ Iii 

</"" .l 'l.Of ... ....d "".l <S 11) , 'I Y 
C111J1HUWflfll"Jfll'HUIPl~H'Jj'fl t'Wu~~UlJ (active infection) fl'Ufll1~'YllfltJlPlfll'lffl ~~ l1J(111J1HI t'l1 

111~I~lJ111 ~ff'Ylfifll'Vifmflni'flfl111 !'JfI i~111tJ'U1f1 i~ UJ!11 ~~ijflnflflEl1'ViUl1flnlPln~111 anti

filarial IgG4 antibodies ~~I~1JfI"JllJ~ll'Vil~1 'W fll1 1Pl11~1U ~ ~tJ ifi II"~ fflJvr'W,rtlU fll1~fll4flU~~'l1'lJ 
11~fld1~i'jnIPl11J fll'jm1~ 1f1tJ1n~~flril1~1IrllJ~fl~1'1f crude antigen ~11Pl1V1J~lfl'ViV1fiVl"1~tJ ~~~fl~ 

i 'lffflPll'V1f1 {1 fl ~ 11 {1~ V~ i 'W fll1 fI~ 1~ ~ 1 ~11Pl 'U fl ~'Vi m1iVl {1 111 til~ fl C1tlfI IIfl 'W ~I~ 'W 1Jl1 'lf1 'W fll 'J 1Pl11 ~111• 
~.c:S ~ " Go' ..dl..::1:' , GlY Gt 

IIfl'WIPl'Uflfl 'Wflfl~lfllJ1'1f11{1flfll1'Ufl~ indirect ELISA 9f~1J'\J'WlPlfl'W~~V1fl t'l1l"J{1l t'WflU'YlflC1fl'U'Wl'W 

U{1~~fl~ i'lflfli fl~iifl'YlN'lffl~11BlliiflU 

~ fllJl ifiijfll1vrm 'W 11'VI flU fI 'VIl~ fl \lf~"J1'V1 till~ fllPl1 "J~ 111 €1'11vr'W 1i fl111J 'U fl~'Yi V1~ 1f1 V1n 

11Bmtl1~fl1CJf1'Vi~I1JflI1C1 (Polymerase Chain Reaction; PCR) ~~'ViUl1ijfl"Jl1J~h~1Irlfllliv'Utl'U 
in fll Hl1 "J~11111 fl'W ~I ~' 'W (8-9) 'W fl fl~ lfl~ ~ 1 fl.,rfl,) lnfl i lJ fl n 1Pl11 ~U,,~ ~ 1flfl "J l1J ~11t1'W ~fl~ fl1~V 

Iflifl~iifl~ij11mll'Vi~ lPl{1flfl ~'W ~vi'1 nl1'V1f1C1flU~fl~ ifii'Ufl11 fl'U11J i 'IfC111JlHl11B'U1l~1'W ifi~fl~U~ 

Im~I,r1h~~l1~flflUII11m·H'I lPl{1flfl~'W nl1f11'UfllJflUUll'Vi'Ufl~fll1 'VI fI C1fl'Ufll1 1Pl1 "J~fi1tJ1n PCR ~~ iii. . 

C1~fl1fl1 'W flU~~~U1 i111'If'i lJfll11Pl n~'Yi'1 i11uJ!~~UV1J i 'lftl'W 1lJ~1'W1,)tJ 

flrl~ 11J!11u~~'l1'W ifiijfll1vrm'W1nl11Pl11~1U ~~tJ~ijfl11lJ i "Jtr~ fld1~ i 1nlPll1J'ljfl9111~lU ~~tJ 
. " 

~~flri115~fI~ij11mC1~ 1I{1~~fl~ff~Ull.,rl ~ lfl~l~11':i ~I 'VIr!' flflY\~5~ iiiC11lJ11 1:11'lf11 'J ~I~'W111 ~ff'Yl1ifll'Yi 
OJ 

fH'lnl':ii'mJ11l11f1 ifil11v'U1f1 vi'11'1ff)u111~llJ'W f-.j{1fll'Jf\1Ufl1J 1 Hl1'W 1m ~fll1 t11,)fI l1fll.nl'1f1~ltI'W i 11. 
i~tJlfl ~~~llrl'W~fl~ij flnvrm'W l1nfll':i 1Pl11~1u ~~v~ij11 1~ ff'VI1i fll'Vi t~~'W ~~'W flfl~ lfl~~C111J11 1:1 

1u ~nrtJhfl i~mh~flfl~fl~lIii'Wth 1I{1~fI"Jl1J i 1C1~1I-K1 5~~11t1'W~fl~C111JUI:I~flIPl11J U,,~111~llJ'WflU
OJ OJ 

14 



u'Ufllli~v Wolbachia ~tJ'U!!'Uflll~v~tnrYvtJ~fl1vlu~C)f"" (intracellular bacteria) ~'V'I'U',)' 

m'V'll~1'U ~911'U1.um~"~11'U tJ'U 'V'IV11iW" 1~ tIlvhJ'U ~':UtJ'U ~"''U1~'UtJ ,nrfli'V1V1fl1"'91 f1 'U if~ ~U'UtJd1~ 
~~ ~~ ~ 1flf11'jffml1lf1vn'Vl1~tJill;1i'V1t11'V'1'U11u'Uflll~ vl1"1.J1~;vl 'U ~~ 1'\J1.uv ~m~u'Uflll~ vl1"1.J1 

d " ""::71 cO cO '" • '" "'''I iI cO '" (10-11) 1 d d 1 d 'I '" ~ iI
~'IW 1'U11'U tJ'U'V'IV11iY'lmrW lmfl1:J tI!~ "lf1'Ul'U "''VI !fl"~flV~fl'U fI tI11'UfI'VI~ 'W 1"'UWIW!'W ",m'U1'UtJ 

~I • " iI., ~ iI <!I '" ~'" '" tI "'~tI(l2) ~ <!/ iI '" • '"cO
~lJ'W "'1111 ~ 'Vl1 1M "'m'U l'UtJlJ f11'j "''U'V'IlJ ~ 'VI ~fI fl~! f111 Mflm fI~ 'U'VI1J1 'VIl1lJ 1'VI U"~fl11lJ "'lflty'U tJ~ 

u'Ufllli~ (J 11" 1.J11:J1vl'W11 'U V'W 'V'I (J11iW" li~ V'V'IUfl11lJ~htltlJ'UtJ~u'Uflll(~ Vl1"'U11;V~tJf11'jl~~ tlJl~'U 1~ 
u u 

lm~ f11'j iY'U-W'U i'U tJ~l1lJ V'W 'V'I V11iW" l~V lm~ 'U 'VI1J1'V1'UtJ~!!'Uflll(~ (J\1 fl ih1lfl , tllrl tJ l..r(J1t1B:J11lJ~~ 
• d cO 1 cO (13-16) <!/ '" '" ~ & '" .... I 

'VIl"lVU'Ufl 'VII 'j V 1" 'U WIW U"'fI~ fI ~ fl11lJ "'lJ'V'I 'U 1i U'U 'U'V'I ~ 'V'IltJ1 flVfl'W (mutualism) 'J ~ 111 N 

d cO 1 cO " ""::71 cO <!/. & 'I" <!/ I
U'UfI'VI~'jV 1"'U11'lftl &'W11'WVlJ'VW1liY'lml'J V ~~'WllJ1C)f~fl11lJ"'lJ !'il !lJf11'jflfl1:Jl'U'VI'U1'V1~1-3"1 'UtJ~ 

d.. 1 cO , ""::71 cO .;. • 1t1t1 ~" iI" <!/ 1 ... .K
U'UfI'VI!'jV 1"1.J1!'IW 'Ul1lJ tJ'U'V'IVllil"t"ll'J V 1'V'1 tJlJ 1 'J~~fl~ &'If &lJf11'jflfl1:J1U"~fl1'U~lJ HWlfI!'lftJ 

11'UtJ'U'VW11il 'jflllil~H~tJ i tI 

UtJ'U~1 'illJ 'UtJ~l1lJv'W'V'ItI11il 'jfl!li1~1~~ljfl11lJ i 1 llJ f11'j~ 'J 1'iliiJ ~QV\1 ~ U~~~~'j1'iliiJ ~Q(J~~n'il111 
, " 

lltJ'W~l'illJlllj~111,J1V1'Uif'il~,ylJ"'llJl'jfliiJ'ilQvi,)'m'V'l1~ hfl!~1'il1fl'VHJ11i w. bancrofti !rinA'U ~~il.in 

'l1f1m1'il1111ltJlJ~I'illJlv7Vfl1'.iiii 'ilQvl 'jfl~li1~1~ 'il1fl'V'lVln B, malayi ~~tl1 itl~UlJ 1~flf11'j~n'il111 

!1tJ'U ~ l'il'U 'il1flU'Uflll(~ Vl1"'U11;vlv7tJm 1'iliiJ 'il QVU":::~~~ llJ ~"fl1'.i i'fl1:Jl1 'j flllil~N 1~ tJ-3 'ill fl 

" ff1lJ1'JfI~n'il'V'l'U1l'Ufllli~Vl1"1.J11:J1fJ~llJ1'UlJlfli~'lJ'V'Itiln w. bancrofti 1m::: B. malayi l'.!m:::v::: flfl 

vf~~~"'llJ1'J fl91 'J 1'il'V'l'UUtJlJ ~'U tJ~~m!'Ufllli~ fJ 11"1.J11:J1Vifl' 'UfI'W i 'Iii 'j fI ~li1~1 ~ ~~Ufffl~ 11nf11'J11 ~~ 
" 

UtJ'W ~1 'illJ 'UtJ-3U 'Uflll i~ vl1 "'U 1!;VtJ tJ fllJl rim:::u "'~~ tJflllJ fI 'W i.ul 'J fI~ l'i'1~1~ ~~,rlJ fl1'.i iiJ 'il QVh fI.. 
iI iI 1 '" cO 1 .c:t & I .cStI "" "" ,d d

A'Vl1'lfN flVfl1'.i~'J1~1111lV1"!~~'il'W'UtJ~!!'UfI'VI~'JV 1"'U1~'lffJ ~~lJ1~:::lJ 'j:::"''VIlinl'V'l lJfl11lJ 1U"::: 

fl11lJ ~m~ 1::: \J.:J fl11f11 'J 91'J 1 'il111U tJ'U ~ ~ ~ 'U '\J tJ~ 11'U tJ'U'V'IV11i 1'J fI ~ lil~N~ lj tJ ~l~ lJ 1fI Vi l.i~f)fI tI Bm fJ1 

.u1lJn'U 1 'JfltI'jff~g'U"1 
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• • 

'lJf)1~ffmn lth~lJ~N'1 ~u,mu~.yH~u11~Ul!;u 'V1Nf)~lH:fJ1iU hwhl'vr~lJ1U~:aH''U1JC~ 

nf)1'j~nflutm.yh1U11~Ul!;U'illf)ltlJUlJ'VW1~''I1'i~nth~lJ~iitlWfl1'Vm~::iimmw!Viu~~u '\Jf)n• 
i1iu hh~lJilJ~::iu\1-:j ~~H~'iI1f)f)1'HWf) hh~lJ~u-:juutl.yh1u11~Ul!;tJ lflv~ 2-dimensional gel 

electrophoresis U~::~ n'illt 1hh~lJ ~ ~1!~ l::~U-:jUUtlVi!1 V 11~Ul!;U lfl vi '* anti-Wolbachia 

antibodies U~::ffmJ1fJW~lJ'llil~u'I hh~'U~~l!~l:: lflvn MALDI-TOF mass spectrometry ~'I.dl 

hh~lJ~U'IUUtlVi!1U11~Ul!;tJ~iitl1lJ1W lJ1f)U~::~11lJ!t1lJUUlJ~!'iIlJ\1-:j ¥iu Wolbachia surface 

(16) Ji, " .1, "'" "" '" do' ., .,., " protein (WSP) CJ$'1f)UlJltlJllJ flmlU-:jllJmHl'j1'i1~UUUlJ~'l.JUfl'V1'i11!~1::~U WSP U~~11lJ~lJ~lJli 

., "" A 'I (17) , (18) .,., "., "" , 
f)'l.Jf)1~~fl!'lm Dirofilaria immitis llJ~lJ U~:: lJUlJ1 U~::~lJ~lJlif)Uf)1~mflf)1'j'I.J1lJ~U'I~UlJ 

1: .o!I , "" d "" A (19) '" ~ <S ~I , _ I '" d' , <s,.!., a 
lJlm~U-:j lJ~~'V1~fl!'lfU B. malayi fl-:jlJlJ WSP 'iI'1!lJlJ &lJ~~lJ'V1lJl~lJ 'ilUUNU-:j lJf)1Hff)lll!~U 

'\.hm!t1'U1tl~~lJnllltlJ1tJ~u-:jm~~~1-:j~::'I.J'l.Jm~m1'i1ltlUUlJ~!'iIlJ ~u'Iuu~Vi!1 v11~Ul!;u ~~~::'I.J'I.J 

'" "', '" , .o!I """ A"""" '" c1 .,j ado., 'IUUtl'V1IHI &1~'l.JWIW lJ m::um~Ufl~U-:jH~fl!GjfU~Ulli h~!'V11GjfN UlJ 'iI::!tJlJlm U~lJU'V1~lflU.l1lJm~ 
~ u 

iU'iI,ftJ U~::~fl~llJtl~dY'V1~fl1~m~i'f)lll ~'1'i1:::~-:jH~ ''I1'~lmHl1NUHlJm'Ji'f)lllh~'~~~~lJ !~U 
"""" 0"', "" 1 "'tl "'" tl ~::~'V1lifll~\1'1~fl~U'Im~fl1'I.JfJlJU~::m 'ilfl 1'.i fll'V11Gjfl~ ~llJlJ VUlV'j :::~u 'j::!'Vlff1!~:::~U~~~U~f)'I.J 

\JltJ'l.J1V~fl-:ju-:jfif)1'jUlJl~v1~f) 

'1nful'rmTuT"fj (Nanotechnology) 

lJl1'\..H'Vlfll'U l~v (Nanotechnology) ~U A'V1~ l'U 1~V~!~V1.,j'eJ'In'Um::'lJ1lJf)nfff)1l1 f)n,j~m~ 
v "" " tl "'I v", d'" c1 , '" i tlm~~~1'1m'j1!ml:::lt U~::: 'j:::qf)~ 1'lf1~~'VllJ~lJ1~!~f)mf) '1 'U'j:::~'l.JlJl tlJ!lJm ( 'J:::mw 1-100 'Ul 

, Ji '" ,"'., .o!I, (20) <S .o!I tl Q ...,j a 
&lJ!lJ~ 'J) CJ$'1I'VltJ1Hmf)'I.J'j:::~Ufl::~UlJlt'j U tlJ!~f1~ ~1lJ\Nm'JUUf)UUUlt'jUf)1'j 'j:::f111~!mU-:j'JJu 

.,j'l"V .o!I Q 0'", 'I ",dc1 '''' i ' , "'I ,
Il'W &Gjf~'jl-:jlt'jU 11fl'.il:::lt 1~~ &lJ'J:::~'I.J'Vl!~f)lJ1Wl IGjflJ 1~~lJ1 tlJ ('VleJlJl1lJ l~lJ ttJlJl&lJ U~:::U'4fllfl 

lJ11lJ) ~~iilflH~~N~U-:j -r~fl~iiflW~lJlfflYhffll .vf-:j'Vll'1~llJW~mY Iflii lt~eJ;1fl1'V'1 ~N'tl'il1f) 

~n!~lJ~ii~lJ1f1'my i'lJlJ 'lJiT'iI~,ylJ ~-:jiif)l'J'WllJl1lJ!'VlflllJ l~v mtl'j:::~f)~ii1lJltmf)ltmV~1'IJ1 
, " i ,'" "" .. '1 "'''' " ~I v!GjflJ ~llJ~~~1ltm'jlJ 1'V1~ &lJ &~VfleJ'JJ~11~U'j l'V1fl&lJ ~tJ'lf1fl1~U~:::'V1Nm'jU'V'I'V1V !lJlJ~lJ 

d'" '" Ji (21) Ji " _I ..'" i ., ..Q1lJ 'V1lJfl11lJI~f1V'j\1-:jGjflJf1ltlJ-:j CJj'lU~ 'U~lJ~U 'Hn~~:::mV~fl~~flV~~Uf1'1 lJf)1'J~~lml:::lt AuNPs 

JlJ~lm'Jflvl1i~hWf)1~lh"'1~~:::~lV~U-:j HAuC14 ~ii'V1fl-:jfiltl'J:::~ 3+ (Au
3
+) vlltliF)1tJ1nU~11~1CJf 

(Reducing agent) 1~ AuNPs ~ij'V1fl'lfil'lh:::~!t1lJ 0 (Auo) ~'1V-:ji~ijfl11lJI~()V~ ~'19i'fl'll~lJ~n'li1V'yh 

i $I d ~ v Q.I Q,J ~ Q.J Q.I_9(
m~f1m (Stabilizer) hW~l~lJ 'iI:::'JJ1~fllJ~flUU'4fl1fl lJfl-:jf)lJ f)1~~1lJI'l1lt HJ!m:::1'l1f)lJ 'iI'U 1'lf)1'l:::f)U'U 
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o '1 " 0 '" d ~"I (22) Ji ~I d d """ ~I <V "" '" " 'YIl 'I1tJ~fl1f1'Vl'tl.:Jm tfWlfl11lJtff(W'J t~Htf) sodium citrate Clf.:JtlJ'Uff1'J'VllJfJWffl.J1J91tlJ'iJ\PlTHl1C)m"~ 

111iM AuNPs ijfl11lJtfffjmi'Ufl'J11t~eJ1n'iJ QtJ~ 1) 

reduction stabilization
r Au "Au' 

HAuCI4.3Hp + Sodium Citrate Dihydratree---......... AuNPs 


... .
fll'Jff.:Jtml~'I1 AuNPs ~lf1ffl'm~mV HAuCl4 LA,,::; sodium citrate 

" .1"''''''' i ",d (23)
9l1VlJ!)f1'Wl reduction 'U~(u'I1iJl.J'Vlml.J1~ffl.J 

AuNPs ijflW ffl.J'illlI~.:JU ff .:J~I~'iJ "mlw::;m'Vll::;i1~.:J19i N 'ill f1'Vl'tl.:Ji"ilU1J1Jn'tl'U vT1'1 1tJ trlV'tI'iJl~ 
q . 

V~fl1f1'Vl'tl.:Ji"ill~f1f111fl111.J V11f1 g'UUff .:J~l.J1m ::;'Yl1Jl.J1f1'1 ~~111 i Mlfl9ltJ'J 1 f1!) fll'J tU~~Vf111 IClf'tlfI-W ~ 
tI .d d .c! .c1,QI 

'Vl"lffl.JV'iJ t'J tClfLA'iJ'iJClf (surface plasmon resonance, SPR) Clf.:J11I'UfI"'Ufl111.J'I1'U1U'iJ'U'tI'tl.:JtJ'J~~ 'Vl1f19l 

'illf1fll'J ~'U 'tI'tl.:J ~I~ f19l'J'tl'iJ ~ ff'J::; ~ij"mjW~fll'J ~'iJ'Vl ~VlJ 1'Vl1 v.:Jn'iJ lil'U tJ 'J lf1!) fll 'JtU~lfl9l~'U1J~nw 

'Jvv~h~'tl'tl'tl.:J AuNPs n1Jff1'JI9lI~f1'Yl~f1111iM AuNPs ffllJ1'Jtl9l\Plf1~'iJUff.:Jffl~V1 fl1UW11f1g'iJ.. 
• 1 1 Ji I i" d d ... "" (24) ... .1 d
lJ'J~1I1ru 520 'iJl !'UllJ91'J Clf.:J'il::;ff.:J~m '11 AuNPs lJffU9l.:J'Yl1J'YllJ (ruby red) 9l.:JJlJ'Vl 2 
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0.2 

0.1 

o 

525 625 

. . 
, 4 d a 


fI1fl1'j~~fHl'UUff.:l'Yl~1111tJ11~"'U 520 nm um: 


ff1'j "~mtJ~tl""mJ~'tItl.:l tl'4f11~'Yltl.:lfl1'j ~iU'U11 'UL1Im (.f)l'YH~fl) 

.l '" _I'" _ I 'I ~d" 'd ~ a' '" 
U'UW'U m'tltl.:l AuNPs ff1111'HllJ'j UlJ g" 11111 111m ~"~1""l 'Yl~ tl.:lfl1 'j1l11~" tl'lJtl~U'U H1't1tl.:ltl'4f11~ 

u,,~'\.i1 AuNPs ~tJi'UtJ1.:1~'UH1U~1 lJlii'LrJ'U~1~~\PIl1l11~{)~';191'j11)~Uff1'j'M1111m~"AihmJl(l',)' 
. " 

L'l1'U DNA(25l, ltJ'j~'U(26l, fI1nU'~H~'j~(27l, (11(28) l1~tl~ fluorescent(25) i.:lltJYi 3 ~1ml1~U ~.:I~11Hitl 

• ~ _I 0'... '" . (29) d",. 1 
'\..11 AuNPs lJlff'j1.:1fJlJfl'HU~'j1~1)1Jff1'j'Yll.:l'}j'1f11W (Biosensor) 'Yl1l~1111~lLW1~l1mfl'l1"1(1 ~tJfl1'j 

tJi'UtJ1 "~'U H1't1tl.:l AuNPs ~1(1~1'j~n~ 1111~1111'jtl i'U flU L~tlfl ~11W1~nU~1'j ~1tlVN~~tl.:lfl1'j 
1L~ 'j l~M'I11 lfl(l~tl" "tl tJ'fl'tl tl.:l AuNPs 'iI~LtJ~tJ'U ~lrltlnfl1'j m ~~'U ~1fl ~.:IL~1f11(1'U tlfl ~"lm (lU 1,)'11• 
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(i): thiolated or disulfide modified ligands 
(ii):Electrostatic interaction 
(iii):antibody-antigen associations 

:stre . in-biotin bindi 

m1th::qf},f1~AuNPs 7u Lateral flow strip test 

• 1 0''1 ~ ?I ... i .l! ~ll
f11~lJ~~~fl\91!'lf AuNPs !u'W\911~1f.J,nW (reporter) 'W Lateral flow strip test C})'~!u'W~\91 

\91~1~ri\91mV~ h~~i~'Vf1' 'tl l\91f.JUlfftll1r;1flfln immunochromatography ""llJl'HHh'WN" '~~1f.J\911 

!'tl~11l1flUtlll~'I1lJ'W'lJfl~ AuNPs ~!n\91~'W~\P\'1U1111~~111~lJ (control line) H,,~\P\'lUl111~'VI\91""flll (test
~ . 

line) l~tlt;)'lUtlllff'l1lJ':i!n\91~'W ~\P\'1U1111~'VI\91""fl'U!!Cl~\P\'1!mll~~1'U~lJ!'VhnllN"!~'W1I1fl u~mflijUf.)lI 
~'I1lJ'W!n~~'W~\P\'1!mll~~111~lJ!~tI~ \P\'1!mll~!~tl1 !'Yhn'UNm~'W"lI ~~~tI~ 4.... .. 

7. Plasti{. adhesive 
backing card 

2. Conjugate pild 
3. DeteCtion conjugate 

1. Sample pad 

S(b). Control line 
S(a). Test line 

{h'WtI~~flflll (A) U"~f11~U't1"N" (B) 'lJfl~ Lateral flow strip test 
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• • 

, 
o 	 'lh~TtJ'H,HiftlR;hll~'~~1J 

1) 'lJ~91nlliiJ ll~fJ hfttn'1,*1~~ff1lJl'H)\11 hJll~t~U~'VlnUmUCl~i.n~tn~tJn lfJ'If.u"Ut~~ 

~lW'lffJ1~~dHUn'1l1~ 


2) ~lui1ifJ'j~~'U~m~m~Utmri~~HV~iu'j~i'UU1U1'1f1&l tm~tJ'j~~fl~'l.rl~n'U~lu 


ff1'1i 1'j ru ff'tl'tl~~ tJ'j~t'Vlff• 
3) t~~H~91HCl~lU~~lJ'}{'l'Ul1nn'j'Vl1~i'lf1fll'j~dHU~fJ 1-2 t~~~ 


4) HCl~1'Ui'lf1fll'j tHmtvd"'U~lutJ'j~'lJlJi'll'lflln~i'U'ln&luCl~'U 1'U 1'11'1911-2 t~~~91Cl~~ 


lf1HflU 

5) 	 t!fli1ifJj'U hnh::imn tyty11 'Vl~ijft'nlJI~~ru 'Ii'j 'jlJ ijfl11lJ'l11'U 1ty 1 'U~1'U i1ifJ'j::i'U~f) ~~ 

1l~ tll'U 'Vl i''YifJ1m'lJflflCl~ ij~ ruTil Itriff~ft lJ UCl ::'lh::t'Vlff'll'l&l tm:: ijfl11lJ~r~lJ~ ll~H~91 
H~91firu~ t'Vlft l'U lClV'VlHfll'lUVi'VlrrgU'llPifl 'tJ"'U~'U1f191 5Ut~'Ufll'jfft!mY~'Ufl1'j 

"ltiJ 'U fll 'j9l1lJU lfJ'U1mt 11 ~ '11'1911 'U fll 'j~~ 'U 1f1'UUCl:: ff~ fllJ~ij~ru 'Ii 'j 'j lJUCl~fl11lJI 

6) 	 t,r111U1~ff1'1iUru~'tI fllff1ffirm ijfll1lJluCl::t'Vlfll'U lClv~...r'UffirfJ ff1lJU(H~U::l~ 

fll'UfllJUCl~if~~n'Uhfli~mh~rt~v'Ultn'111 ~ UCl::ff1lJ1'j mh::fJfl~H'n'U hfl&1~1Pi flgU i~ 

, 
'tnl'm,n'Uii'llumfll11;1tJ,tfl.u 'l.h::ltJ'H~ 

1) tJ'j~')nm i'VlfJ i~i''Ufll'jmllliiJ ll~fJ h fltn'1,*1~~lfJ1i~ijfll1)J11~~ UCl~'lJ~91'j11liiJ ll~fJ~ 

ij'j 1f11\1fl V11 '1~tJ'j::'lf1m ''VlfJ i11i''U 1~fllff1'U fll'j 91'j 11liiJ 1l~fJ 111il~~ UCl::ff1lJ1Hl 

_'I 	 "" -- 1: 1 91 91 '1 II) i 91
lJ~~fl'Ufll'j~'U9IC)f1't1~~ 'jflt'Vl1'11'l~ 'UflU l'VlfJ ~ • 

2) tJ'j:::l'VlfftJ'j::mj~~'UtJ'j:::lJ1ru 't-w mnlWU'lH~91firu~'VlHm'lU~'VlfJ1,j~lfl":h 1 ,000 cr1U'U1'Vl 

IPiflU 


3) tJ'j:::t'Vlff1~~~U1,rfli1ifJ~ijflmJfI1'Yiijfl11lJ ~ fI11)J'l11U 1W '1 U ~lU i,rtn:::i'U~fl 

'" U 
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• • 

I',· 
~q . o ~ , '~cv . 
lfi~l&'U'Ufll"il'\lU ' 

~t ' . • ' 

iI .,j 9i . .d i~ ... <Iii
~l.:1AfI'H).:IUnlU~::: magnetic bar 'VI~::: 'lI !'Ufll~'ff.:lAfI'n:::l'I~lV aqua regia (HCl : HN03 = 3:1) 

GI ~y" ~ oVY ~ 
l'IM'l1f1'U'UClN~lV'U1 distilled water LLCl:::'VI1il'lUl'I'I ~)lf1'U'Uil!'lJ~'ffnCl:::Cl1V 1% hydrogen 

tetracholoaurate (III) trihydrate (HAuCI
4
.3HP) lril'U flask ~ij Milli Q water ()~ 9l'lH'I'l~Cl:::Cl1Vl1'U 

hot plate stirrer l~vi,* magnetic bar 'lhVfn'W~Cl{)~U1Cl1 Arl{)'ff1~~:::Cllm~{)~ 1~1J 1% trisodium citrate 

dihydrate (Na C H 0 .2HP) {)VN~1~H~1~'IJ{).:I'ff1~Cl:::CllV~:::ALI~v'W~ln~mi'\{).:IV{)'WA~'W~J1A1'WA.,j'1J
J 6 s 7

9i , ~L I'" ... .d ~... .1 ~ P'I iI cd cd
(deep blue) ~1J~{) !1J{)f1L1~:::1Jlru 30 'W1'V1 'ff1~Cl:::Cl1V~:::LLlClV'WAlI'W'ffU~'1 (wine red) 'VI'I n Il'lW'U 1f111 

AuNPs ~-a'lAm l:::M'i~i 'Ufll'll'W :::~{)'1 n'Wu'ff .:I~tJru l'I iJii 4°C ~~ l~'ff{)l1fJru 'ff1Jl11i'IJ{)'1{)'4 fllfl 'VI {).:Iri1 

~:::i1J'l.J 11'WA1J~~~~.:lAm l:::M'ill ~V111{)'Ufllfl'VI ().:Iri1~:::il1'W11'WA1J~~~'~L1~ ~ l~'ff{)l1f1ru 'ff1Jl11im1J 

.d ""1 1 <I
Transmission Electron Microscope (TEM) 'VI 100 f) ICl 11Cl'VI : l'I1'IJ'UW1{)'4fllfl , ~n~'ff{)l1 

~-U~l.:1UCl:::~ fll'J !fll:::nrilJl'l1{)fll'Jf)'j::: ~lV'IJ{).:I AuNPs
'" '" . 
UV-vis spectroscopy ~ 520 'W11'WA1Jm : ml\l'ff{)l1fJru'fflJ'lWifll~~~f1i'\'Ua'ff.:l (J-U~ 5) 

Zetasizer: 'H1fil Zeta potential !~{)~m1Jlru-u~:::~11'U~h{)'4mfl'VI{).:Iri1 

~: I !-I' " 
I),U ' 

,.. / 
:.: I 
"' l 
:: f 

I
--j

I 
", 

,,,, I -t._ -I 

o"' .'" j' ." , 

''' ".I." 
'''10.1' 

011 t ! 

I 
I 

I 
0.1' !... 
0.. f .... I 
OJ» , 

c..QQ ' , i 
"" 

'
- . 
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1.2.1 tJ~'Ufh pH 'lJfl~ AuNPs ~1fJ 0.2 M sodium carbonate (10 III ~fl 500 III 'lJfl~ AuNPs 

.cr. oC)..cS.ci 3J ii' ~"I
1.2.2 11llJUfl'W1l'Ufl~'VIf111lJl'IJlJ'IJ'W1l1~"l A~Uf1 0, 2.5, 5, 10 ml~ 20 mg/ml UCl~ blank NfflJ 

hr!.,r1n'Wl'Ul"l~flWl1 flih1'v~!~'WnCl1 15 U1-v1 'il1mTu'l11'tJ1~~1~~f1~'WmY~~fI11lJ. .. .. . ~ a •• 

fJ11f1Cl'W 520 run; 'VI1 2 9f1 


1.2.3 !~lJ 10% sodium chloride f.lfflJ'llfl.,r1n'Wmhlh'tJ1~~1~~f1~UmY~~fl11lJtJl1T1g'W 
~ 

520 run; 'Vll 2 C!fl 

1.2.4 'll1~l~flf1~'WHff~~ i~lJ1ff~l~m lyJ1~fJ'lh~lflflf1~'WHff ~'illf1.,rfl 1.2.3 Cl'U~1tJ 1.2.2.. .. 
Jt 9J V .c. dd I 

IV. fl111f111lJl'lJlJ'IJ'W'IJ fl~UflU 11 'U fl~'YI !l1lJ1~ 'CYlJ 11V f1 U 'VI~ Cl fl~ 

d a' <V~~
'l'W'lf~'VIflfffl'U lateral flow strip 'O~lJfl~T1tJ':i~f1fl'U~~'W flfl sample pad, conjugate pad, 

nitrocellulose membrane, absorbent pad UCl~ plastic backing card ~~JtJ~ 6 . 

Anti Wol Anti PAL Goat-anti rabbit 
.. 

P"rtid~ Conjug.ah" 
un cunjuj!alc p;td 


ConlrolLin. 


1 
\\'kk'~'~ i 

66 

/ ' Serum r"'SP Rabbit-anti mouseq,z < /p ..'t t .. 
.. t 

T{~I Lint:' 

• .1 I 'jJ 'jJ 

'CY1Uu':i~f1fl'U Lateral flow strip 'lJV~'lfflll':i1'O !':ifl!'YI1'l51~ 

22 
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o _ J Q,I " 

1) 1..11 AuNPs l/llJ'J"'U pH (9.0) ~1t1 0.2 M sodium carbonate 

2) iffUtlU~'UV~ 5 mg/ml U'Cl:;u1'l1m~u~m1l/t~1 80 rpm ~tJW'HiJillfV~t~ut1m 1 i11l/~ 
3) vl1f)1'J" block ~1t1 10% BSA tm:;u1'11'H~U~fl11l/t~1 80 rpm ~tJW'HiJil,rtl~t~Ut1'Cl1 30 

., . . 
U1'V1'il1flUUU1111 centrifuge Vimll/t~16,000 rpm VifJW'l1iJil 4 V~ffWlf'Clt;tlfft~Unm 30 

d 

Ul'VI 

• I ~ j} 

4) t'VIff1Uiff'VI~tm:; re-suspend ~1t1 running buffer 200 J.lI . ~ 

5) 'l1t1~UV'U~'Uv~Vi~~n'Um~mfl'VIV~f11'J":;f1'UU11'U 30 J.lI 'U'U conjugated pad U'Cl:;iI~H',r 
51 .d ""51 ~I .:, '1 


U'l1~'VItJW'l1iJl/'l1tl~tlJ'Ut1'Cl1 2 'll'1 !l/~ 


d 

1.3.2 f)1'J"lmtll/ membrane 

1) vl1f)1'J"'l1t1~UV'U~'Utl~ goat-anti rabbit IgG 'H1tl rabbit-anti mouse IgG m1J1W 1 ~g ~ 

Uf:I'U control line . ., 
2) vl1f)1'J"'HtI~Utl1.J~'UV~ anti PAL 1 ~g (1 mg/rol) 'l11V rWSP 2 ~g ViUf:I'U test line 'il1flU'U 

vr~'n,ru,r~~tJW'HiJil,rtl~t~'Ut1m 1 i11l/~ 

1.4 fll'fn~iJ8tJ'VYI Lateral flow strip l~£l1if anti-PAL antibodies 1Ufll'lVl11tJ't'Il 

4 ~ ~.Q V ~ "!I
PAL antigen 't'I18 human-anti rWSP l'Yt8fll'llUtJi1£l&1fU'YI1'VN 

0.,j n I 51 1 '151 .d "" 
1l/VlJ'J":;flV'U'lJ'~~'J"1'il lateral flow strip U'Cl1 'U1l/1'V1~fftl'U ~tI t'Jj' rPAL 'VI I ~g 'H'J"tl 

Q,I 'QQI ~''')' "V 'l:V ~ d
mtltl1~91'jl/'IJtl~~lbtl t'jflt'Vl1'll'HU":; t'll' 'U1 roili Q tll'U negative control 'l1t1~'Cl~'U'U sample pad 

!V ~ ~ Q.I.d d 0 Q,.I 

9l1lJ~1t1 running buffer 100 J.lI 'il1fl'U'Ut'jl/ff~!fl91~'Cl'VI 0,5 , 10,15, 20 'U1'V1911l/'Cl1~'U 

. ..
_I .Q.Q ~VQJ .4 ~ .Q.Q IV') "'1/

2. fll'l'YI~iJ8tJ1J'l:;iJ'YI1iill'Vi'UM'Il~ Lateral flow strip 'YI &~'Vi~U1'\1U &'Ufll11U;)i1tH'lfU'YI1'lfH 

., . 
I] 1 0 d.... 51.'1 1 'JI 'JI .... d 

fl1'j'VI~fftl'Ufl11l/ n'IJ'fW~~ Lateral flow strip ~tlUl91'jl/'IJtl~~1J1t1 'jfll'V11']j'H'VI~'VI91n'ilt,HJ . 
1l/lmW"1~tl1Ut~tl~ (Mf+, Ag+) 9ln'il'W'UtttlU~t'ilU'IJtl~'WtJllitl111,*H (Mf-, Ag+) tt,,:;~1J1t1Yiij 

tl1f)1'j'frrtl1~'U1l/ (C) hWff~lfl91~"~ 0, 5, 10, 15, 20 ulYiml/~lf1'U 

fl1'j'VI~fftl'Um1l/~lt'W1:;'IJtl~'V~ Lateral flow strip 1~t1U1;i'l/'IJtl~~~tl1fftltl~1u'U1t1w~ij 
.c::IQ.I jlQ ~ ~ Q ~ Q.I d d 0 QI

f)1'j'j~1Jl~tm~91'jl/'illfl~91~t'Jj'tl'Wtll1i']j''U~tlU l~tltH!fl91~"'VI 0, 5,10,15, 20 Ul'VI911l/m~'U
'" 
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o 
l'Itl1fJtl~lliifl1~1~fJ1~fl!-vrl~l ,mm~1~fl!'II~1fltJ I!l'tJtr1~mlw::!!'Yn'Wfflff~f 

" '" '" ~Wl"'1flHU1Jl'I11'Y1fJ1'W (CHULA-MRC) 

mtl1'l11tl1~~1'Y1fJl tltu::!!'Yn'Wfflff~f ~Wl"'1mW1Jl'Il1'VlfJ1"(J 
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1 

j/ " .q.ct.d , Q Q

1.1 fl1 ,)'VIfHH)1.J 111fl111H'Ull'U'U 'U ~ ,m~)'u \PI1.J~fl'VIm m::: LYll\PI ~fl1 ') \PIfl fl1 Hlfl ~'4.f11fl 

'VI~.:jfll,):::~U'Ul1'U 

. . 
ct V V C), qct 0 Q.I 

Vll"lN'YI 1 f11nU'U1I'UU'Utl.:jUtlUVliltl~'YI1't'l1l1~tTlItTl't'l"lil lateral flow strip 

Antibody AuNPs AuNPs 

(mg/ml) (100 JlI) (blank) 

0 0.40 0.237 

2.5 0.380 0.237 

5.0 0.050 0.237 

10.0 0.028 0.237 

20.0 0.001 0.237 

0.5 

-- AuNs-Ab 
0 .4 

~ 0.3 
on 
o o 0 .2 

0.1 

AuNs 

0.04--------.--...---....-=-----. 

Antlbody(mg/ml) 
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2. fll'j'f1mn)l.I'V~ lateral flow strip i~fJ'if anti-PAL antibodies l'Ufll'j9111~'Ml PAL antigen .. 
,.i;t> human-anti rWSP '~t>fll11il~ilfJhfl,';h;;H 

'illf)fll'j'YIll"tHl,* lateral flow strip 1m,1'* anti-PAL antibodies i'UfllHl'j'J'il'l1l PAL antigen 

.:!I a ~ClI QI "iI.d .c::1 .d1 

'I1H) human-anti rWSP lYWfll'j'J'U'iI'iWh~H'YIl'lfN'YIl1m 0, 5, 10, 15 U~~ 20 'Wl'Y1'YfU11l1"1'Y1ffllJ1Hl 
" I I , 

~ 'JI.., , """" .. Ii) , "I 'JI ., .1"" 
~n'il'VitlH~tl'Jf) tll~~U~'Wl'YI'YI 5 tlltJ tlJ'WtlH"tl1f)tl'W test line llJU'YIlIffUtlll'JtJ mili Q water lI~~lJ'YI 8 

MiliQ 
Mf+ 

o'Ulii 
rPAL 

MiliQ 

MiliQ Mf+ 

rPAL MiliQ 

MiliQ 

IOtnii 
rPAL 

MiliQ Mf+ 

rPAL MiliQ 

MiliQ 

-~~-~ 
Mf+ 

rPAL Mili 

mh.:jhn~llJ~lI~n'illateral flow strip ~1,*~'j1'il'l1l rPAL V~'Wtl11n'lfUtlf)'W~u~i'Wtiu~'lJu.:jm'j,rtl 
n\,!'j~w;h~ut1'W ~tlU~ ~.:j ilimlJl~~UfllnJ1hI 'YI 11 fffltl'l1111'j~iY'YI n.fl1'Vi'IJU.:j~lI~'j 'J'il~t1 ill 
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_I '" '" 1 "'''' 'a v v<V.. 3. fll'j'YImJ8tJlJ'j~tf'YItim'W'lJ8-31Yllateral flow strip tlfll'j1'tH,)UfH'jfl&'YI1"'H 

II) i 0 d... V-'I i v v d 1
~lflfll'j'YI~ffU'UTl11lJ !1'IJU.:J"~ lateral flow strip fH.JUlC)f'jlJ'lJU.:J~lJ1tJ 'jf1!'YI1<Jfl,:j'YI~'j1~!~U lJ 

imYhl1~t1hH~U~ (Mf+, Ag+) ~'j1~'Vl'UUUU9iI~U'lJU.:J'V'Wln!'~1~1,:j (Mf-, Ag+) u,,~~1J1tJ~ihnfll'j 

U1tJ1:::'U1lJ (C) Imtl'Ulntl'Un'U1n~'j1~M1UUu9i!~U i~t11n ICT u,,~ Og4C3 ELISA (~1'j1-3~ 2) 'V'I'U ';h 

"~~'j1~ffllJl'j\)~'j1~~·mi;bl~tJl~nClli1ilntJ 20 Uln 1~t1iifl11lJ'1U~~ 65 .7% 

~lflfll'j 'YI~ffU'Ufl11mhl'Vll~'lJU.:J"fl lateral flow strip lfltlUl;i'lJ'IIU.:J~~ UlfftlU~ltJ'U~nw~iifll1 
QQ.I 'J/~ A ~.c:t..a , .r:::I ..:::a. Q,I c. 

'j~tJ1flU"~C)f'j lJ ~ lfl~~fl!<JfU'VltJl1i<JfUflUU'V'I'U11 lateral flow strip lJfll'j!fl~ cross-reaction f1'U'V'IVl1i 

't1ijflgU lU~lU1U~t!UtJ lflViiTl11lJ~11'Vll:::~,:j~,:j 84.72% 

Vl1'jH~ 2 Tl11lJl1u":::Tl11lJ~11'V'l1~'IIfl,:j"fl~'j1~ lateral flow strip Imv'U!Yiv'Un'U1n Og4C3 

ELISA u,,~ inununochromatographic test (ICT) 

ICS 
ICT 

Total 
Og4C3 ELISA 

Total 
+ - + -

Mf+(Ag+) 

+ 10 0 10 3 7 10 

- 4 0 4 0 4 4 

Total 14 0 3 II 

Mf- (Ag-) 

+ 10 0 10 5 5 10 

- 4 3 7 0 7 7 

Total 14 3 5 12 

C 

+ 3 0 3 0 4 4 

- 1 0 1 0 0 0 

Total 4 0 0 4 

EN 

+ 0 6 6 3 3 6 

- 0 10 10 0 13 13 

Total 0 16 3 16 

Other 
+ NO NO 5 NO NO 5 

- NO NO 51 NO NO 51 
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o a 31 .,j IJ] 1 ~ d 'I a, IJ] c:I _"I' .d 0 '" 

1l1!vn:::: l1~fJ'H)VCl:::: 0.2 !:lJfJ\9I~11l111 A:IJ ml"iCll!~V A'Um::::mHClfJfl fJV1'l A~fHPI1:IJ lJty111'VIff1~ty'UfJ'Ifll~ 

tJ~ ::::dJ'U HCl fln ~h!11l'U fJ'I 1 ~ ~ 'I fl1~ ~1!~'U~fJ'Iiiin fl n iu1l,rv~ii~ 11:IJ 1 1U'I IvtfJff1:IJntltJ~:::: dJ'U 

fftl1'U fl1~W~!!,;'1l~ '1'UfJ'I 1 ~~ 1#1 ffll1 i'1JtJ~::::!'VIffl 'VI V fl~::::'VI ~ 1'1ff1li1~W 'Cl''U 1#1~~li"m 1~~ '1fl1~fl1~• 
JI 

rl1~fl h~!,;'l,*Ni'U1J 'W.ff. 2545-2549 1l1fl.u'fJ~1ti'flyJ'I#l1'U.tJiJtJ~::::!'VIff .tJiJmfllff fll~l.u'l~'1Ul1~'1'Vfl 
31 - I 'I' 1 d '31 .d ~I 1 31 31 ,

'V:IJ'UfJ'I 1~~ fll~!'U1fJfJfl'UfJ'IlJ~::::'lI'lm A'UUl1Cl'l'ljfl'lj:IJ'UfJ'I ~~ fll~:IJ!!H'I1'U\9I1'lfl11'V1!lJ'U ~m'VI1'lf1'lfJ~ 

!~'U ~1'U 1'U:IJlfluCl::::m::::1l1VfJ~\9I1llUl1 ~'1'1j:IJ'lI''U ~1'1''1 'UfJ'I 1 'VI V \9IClfJflll'U.u'fJ ~lti'fl'UfJ'Ifll~\9I ~1\liu llQ(J 

1flfli 'Ul1Cllvlf'U ~ff1:IJ 1~ mi'l 1#1!1l 'W1:::: fln \91 ~11l11-1 1:IJ 1 mVJCll!1 V ~'1!~'U in~ii~11:IJ 1 1~l!!~1l::::ii 
o 'I 31_'1 .d d '" ~ ~, 111 1 ~I d 'I "" 0

m1:IJ1l1!'W1::::ff'lUCl:::: A'UHlJ1V1JN~lV'VIllfll~\9Ifl!'lI'fJfJ11l1l::::\9I~11l A:IJ'W1J All ml"iCl1!~V A'Um::::mYtClfJfl 'VI1.. .. 

.c:t. .d. 0 I oClo 1 ~ 'jI .a GJ 1) .c:t. ~ QI i 'jI 'JJ "1 'jId ... I C\.Q

UfJ'U \91! 1l'U 'VI 11 1!'W 1::::\91 fJ'W V1li ~~! 'VI1'l1'1'l!'W fJ A11 ff1:lJl~ tl\91 ~11l1'U 1111 V ~ ~!'VI1'l1'1'l !fl:IJlJ~:::: ff'VIli fIl'WUCl:::: 

c:I ~ 'l d 0 'l 'l 'l '" '" .d 0 , "'1 V V
~1fl!~1'U'U tflV:lJfll~'U1 t:IJ t'U t~Cl'UfJClUfJ'U\9I1JfJfl (monoclonal antibody) 'VI1l1!'W1::::\9IfJ'WV1li ~~1'VI1'll'1'l 

U~Cl::::'lI'Ufl:IJ1i,* iJlIlI,J'Uiii:IJ 1'U 1~Cl'UfJClUfJ'U~1JfJ~ 2 'lI'Ufl ~i,*ti''Uu'Wil1Cl1V ~'1~ii~11:IJ'1!m::::• 
o , '" '" '" 31_'1 'l 31 31 111 V ''l 'l 'l '" d '" 

~11111l11'W1::::\9IfJfll'j"1'U1l11V~lJ1V t~~!'VI1'l1'1'l1l1fl W. bancroft; U'I AflUfl t:IJ A'U t~Cl'UfJClUfJ'U\9I1JfJ~'lI''U~ 

AD12.1 Am:::: Og4C3 fllHJ'j"11l111UfJ'U~!1l'U~~1!vn::::'UfJ'I h~!~l,*l'l i~vi,*1:IJ i'U i~Cl'UfJClUfJ'U~1JfJ~ 

'lI'iJ~ Og4C3 !~'Ui1!~~fJ1Ji'U1l1'U11~:IJ'VIflfffJ1J i'U~tJU1J1J ELISA iM'~11:IJ11rfJVCl:::: 95.8-100 UCl::::iM' 

m1:IJ ~11'W1::::~'1rfJVCl:::: 100 ff1l1i'1Jfl1~\9I~ 11l1111!fJ'U~!1l'U~~1!'W1::::'UfJ'I h~!,;'l,*N l~v1:IJ i'U 1 ~Cl'UfJCl 
oClo t:::! oClo GJ 'jI~d.c:l I ~ 9 

UfJ'U\9I1JfJ~'lI''U~ AD12.1 !'lI'1li'VII'j"Vfl11 immunochromatographic test (lCT) 9J''1!l1:1Jl::::ff:IJ A'Ufll~\9I~11l 

Oll'J'jIl d'jl lIJ'jI 9 .etd~.r::S
fl1~ff'U1:lJ!'W~1::::'VI1 A~'11V ff::::fl1m1m'j"1 ~HClfln\9ln\l !~fl1V !'UnClltJ~:::::IJlW 10-15 'U1'VI fJflm:IJ 

OJ 

1l] 0 4:9 'jI 9J 0 Q,I ,~d 
~11:IJ !1!!Cl::::~11:IJ1l1!'vn::::ff'ltl'l~fJVCl:::: 95.7-97 UCl::::'j"fJVCl:::: 99-100 \9IlllCllfl1J flVN !'j"fl\9l1:IJ 'lI'~\9I~1\l.. . 

• JI 

1iJ\l,rtli'lfl~11ff1:lJl~tl\9l~11l1Ull,rtl'#lm'W1:::: h~!,;'l,*N.yj!fifl\llfl W. bancifoti t'vhtT'U ffll1i'1Jfll~ 

\9I~11l111!!fl'U ~!\l'U 'UfJ'I'WV1~ hfn,;'1'*1'1 B. malayi i 'UiJ\l~,J'U '#liifll~vr\PlJ'U 1'lj~\9I'j"11l1U llQVfll~~~ 
"''l 31 v 31 """ 1 'I V'l 'l 1 '" d' .,jYW1li A~~!'VI1'l1'N B. malayi ~1V1li ELISA ~tI A'lI'!ll A'U ~Cl'UflClUfl'U\9I1Jflfl\9lfl B. malayi'll'fJ 17EI0 
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l11fl'",m/hl'Ufll~lPln'il1iJ'il,ru~~~urH'l~ 93.3 U~NhOlPlllJ J~flnn.JtJ~mUl.ullJfl~lJflUYW1~M1l'il 

~U'\J (Dirofilaria immitis) i~ U,,~i,jij~ll1hhU l~u...r1hJ 

'\lJd ",'.d. o~ .c:::::t..QQ.I.Jl.d. i 0 Gt""
UUN 1jfllPlllJ UlJ11'il~lJfll';'U111ifll~1'U'illW9l~lJfl11lJ 1!m~fl11lJ'il1!~1~U~lJ11'l1 l~mQyn~ 

fll~IPl';1'il111!!u'U~I'il'U~~11~1~''Ufln1iJ'il,rU hfl!..r1~1~'il1fl w. bancrofti U~I~U~'il1fllj~lm~U'U.u1~ 
.;. iI ii' <9 cI iI "" ..~ ~.d,0 ~ 

U~llJUIPlU~'U 1!'\J1'il1flmnh~!'Ylf1 'il~lJfll~ '1 'l1'l.h~!lJ'U 'r;'Hl1'Ufll';\U t'UU1~~'U'YI!'Vl1'U'U tr'il~U'U fll~ 

vrWl'U 1rnfll~1iJ'il,rU'Vl1~U\u;11'VlU1 'Yl1'11ffllJ1~ ()1Pl~1'il1iJ 'il,rUi~tJ~1~~1~!~1 ijfl11lJU,j'UthU"~
'" 

~ll~l~U~ ffllJ1~ fllPl~ 1'il1iJ'il,rmWfl"ll'iJ~'\JU~~U1~VJ"1~ unlJl,f~~U1~1~fl!..rl~l~ i~'UfllHl~ffUU 
flf~l~rJ1 U~ ~l!~'UlPfu~U1ffmfli u~ljU~lj~lfllU~ ~'Yl1fllnl~ ffUUlPfij~ i~i'Ufl1~ijU~lJ i 11ff1lJ1~fI 

.. 
1I~,m~ l'Ui~~fllPfij~U,,~!.u1 i 'ill1!lflfll ~ u1l (l ~m 9l"ij~ 'il'Uij fll~fl1U~lJ~Wfll~'\Jij~m~'Vl~ffUU i~u'U 

flnvr9ll'U 1'\f~1Pl~ 1'iliiJ 'il,ru 1 ~fl!..r1~1~~~ i11WnlJ i 1!m~fl11lJ~1!~1~U~~ffllJnfl i fl~ 'Ufllflff'U1lJ 

u,,~ij ~ lm~ fl !L"~ ff1lJ n fI~~1Pl i~!u~fllU i 'U 11 ~ ~!'Vlf1'il ~ij1l~ ~ lU"ll'tJfl~l~~~ l~tJ1I~ ~ lii'U ffm'U fll~W~ 
u..r'il~ ~'Uu~hfl U"~'Ylli11ff1lJ1jmNu~'Umjfl1UfllJlm~n1i~hfli~ij~Nlj1lj~ff'Vln.fll~• 

.. 
t 'I <9 d ~ '" II) iI ... 1- 1 d •
I~U l'Uflljf1fllll'U~1'ilU tm"ijfl lJjlPl'U Wolbachia surface protein (WSP) !m~ pephdoglycan-

Ji I ~I 1.... I .od. Q,I .:::I do 1 d Q.I Q.I tI Q,I Q

associated lipoprotein (PAL) CJ1~m~11!lJ'U lJjlPl'Ul1"fl'UfNUUfI'Vl!jU 1"U1!"ll'U'VlfflJ~'U1iflUflljlfl~ 

~U1~fffll'Vi'\Jij~ hfll..r1~1~~~i~'Yl1fllj lfl(l'U!m~ff~N l11j~'Uu~~Yl1h'U11u~1I~,mfln !~ijU1lJ1N~1Pl . .. 
l!u'U~Uij~~ij l11j~'U~~flri11 lm~vrWl'U1!~'U"ll'~lPln'iliiJ'il,ru hfll..rl'M1~Viff1lJ1~fllPln'il '~..r~hfl• 

iI iI .di ?I , _I .
1'Vll"ll'N'il1fl W. bancrofti U,,~ B. malayi 91~!lJ'U'\f~lPln'il 'UllJUUU lateral flow stnp ffllJnfllPln'il 

"""" '" II) ii' d iii' II) iI <9 '~ iI1'U'ilQU 1~ijUNn~I~1 ff1lJ1j() "ll' 'Ufllflff'U1lJ l~ ~"flljf1flll1'ViU11mj 1"ll''lJ~lPlj1'illateral flow strip .. .. 
ilJflljm1'il111Uij'U~uu~Vi~1!'Vi1~~ij l11j~'U wSP lj1lj~ff'Vl~fll'Vii'UflljlPlj1'il~ihu hfll..r1~Ni~'Yi~ 

i'U~ihu~m1'il'ViU ilJ lm:W(l1i~U ~i11u~ljUijlJ~!'il'U'\Jij~~U1~1..r1~NU~lPln'il i,j~u ilJlm:W(ll~u
'" '" 

u(l~~ih(J~iju1u1~U1lJi'U~~u~n"lfl\.Jj1~!~11~u'lf~m1'illateral flow strip m1'il111Uij'U~Uij~~ij 
"1 ... 1 d .::1 \rJ d 0 & ..:9 Gt " ... 1 Q.Q ~<d' ~ 
tlJ~IPl'U WSP lJfl11lJ 11 65.7% U(l~lJfl11lJ'il11'Vi1~ff~fI~ 84.72 91~ Il1lJj~ff'Vl1ifll'ViYl~fl11IlJfl

'" .. .. 
ImUU!Vi(JUnUflljlPlj1'il~1Urn Og4C3 ELISA UlYl1~"'illflflljfffl'l:l1f1i'~ij~U':h1lj~ff'Vl~fll'Vi'Uij~ 

lateral flow strip 'il~~lfll1!rlij!'¥i(Junun ICT fl~1'lijoIPl1lJmi(Jm~11U1'il'il~ljff1!l11Pl'il1m~U~I1(l1'" . 
fllj 10 U ~1U V1~;i'lJ !~ fl 'I 'illfl~1ijVl'l;i'lJ'\J fl~ ~i11(J i 'U fl1 j fffl'l:lld!~ 'U 1911tJ~1'l;i'lJ ~ IOU i 1!t1lJ 

OJ 

nm'U1lJ .J'ld~im~fll1'lf~1Pl~1'illateral flow strip 'il1flflljffn'l:lld'il~lj1lj~ lU"ll'tJi'UflljlPlj1'il1iJ'il,rU 

~i11U1jfl!..r1~1'l i~I~'U U~l'l~.J'li 'U ffm'U i'fl'l:l1'Vi(J1U1(lU(l~' 'U fllj IPlj1'ilfllfi ff'U llJ 
'" 
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1. fl1~Wl'WlJ crude Wolbachia antigen . .. 
U'lHl Vi i~' tJ 1 To U 1 !;tJ \l fHH;~lItJfHHlfl1) 1fll1 lHl U 'YW 1~i1 t 1)~-U'IJ ~1 V1~ lhHlliu<uu 

(Fractionated centrifugation) l~tJtoM 0.85% NaCI ~H"lJ~1tJ Nonidet P-40 (NP-40) ~fl11lJ!,jlJ,jU9il~ '1 

l~Uffl'J,jvJlvJuf fl11lJu1ff'Vl~'lJU~ hh~uUUflVii~fJ 11"Ull;fJ~ffO~lWfl1~ (Wolbachia crude• 

M Wolbachia 

, 
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'" 	 .:t.:t 'i .:t2. f-H'VI recombinant antigens 'Uel.:JH'Uf)'YU"WI1'il'UWUtl 

2.1 fll'iNiiVlhh~u Wolbachia Surface Protein (WSP) 

Recombinant wsp clone ~ '~i''Ufll~V'WU'Wfl11lJ\lf1l'i'fl\l'IJfl 'Hl1~'Uihfl~ If)'YWi'U~1 
'~\lf1U11J1y\'lfll'J'Yl~HH)'UAi1fllnn(llU(l~'fffl11~~m1J1~'fflJ~1''r'I i''Ufll'J 'ff~1\11 t1~9i'W WSP 1~t./ 

o .1 	 .d '" i .1.I 'j) .d • '\ 'j) 'j) 1- I '" 'j)
'Vl1fll~tM.:j Escherichia coli 'YllJ wsp gene 'Wfl1111'JtM'It'lftl mnm'Wt./1'W1 11'ff~1\1 1JH1'W~1t./ 

IPTG U~1y\'lfll'J'ffn~ lt1~9i'W1l1m9fm'~n(lwh\l'1 tnmh'W,\'ff U(l~tb'W91~f1fl'W .... 'U,h~f1n 

'ff~l\11u'J9i'W rWSP fl~'1'WJtI inclusion bodies QtI~ 6) U(l~~fll~'ff~1\Ilt1'j9i'W'1'Wm1l1ru1J1f1~ 

t1~u~~1t1~9ilJ'lJfl.:jU'Uflfi[1 t./t1'Wttlm-Jlrflt./~t1~~ 4 i'11lJ\l11~\lm~ m~t./1U1 Arlfl '~'ffm1::~ 
'j) '1 ft I '" 'j) lJ 'j) • 'j) '1ft I '" • 	 'I 'j) '" .t 'j) """ 

t111l1~'fflJ '1 'W fll'j 'ff~ 1\1 !1J~91'Wtm1 !~'Yl1fll'j 'ff~1\1 &1J~91'W 1l1'W 1'W 1l1f1U(l~AWf1I11 'U 'j t1'Yl1i~1t./11i 

affinity chromatography 1~t./'1i' Ni-NTA resin 'ff1lJl'.itHWf11u~9i'W WSP flflf11l1f11t1~9ilJglJ'1 

'lJfJ\I E. coli ,~ QtI~ 7) 

A 	 B 

80kDa 
80kDa 

50kDa 
50kDa 

30kDa 

30kDa 
25kDa +- 27.6 kDa 

25kDa 

- I I -) 'j) 'j) 'j)(	U= uninduce, IP= Insoluble Protem, S= So ub e Protem H(l1VfJlJ~1V 

Coomassie blue staining (A) Am~ Western blot analysis by anti-His-HRP (B) 
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M El E2 E3 

80 kDa

50 kDa

30 kDa 

+- 27.6 kDa 

25 kDa_ 

f 

'nJ~ 11 v hh~'\.J Wolbachia Surface Protein (WSP) ~Utlfll,r'I.J~ff'YIt• 

~';wn affinity chromatography 1~tll,,* Ni-NTA resin l1l1l1Utlfl1~W 

SDS-PAGE U~1V'mJf11t1 Coomassie Blue staining (A) U'fl~ Western blot analysis 

by anti-His-HRP (B) 'Vi'll 1v'j~'\.J WSP ~ 27.6 kDa 

M: Molecular weight marker; El:Elution 1; E2: Elution 2; E3:Elution 3 
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2.2 fll~~~Yll'lh~U peptidoclycan associated lipoprotein (PAL) 

f1lHli191 hh~u PAL vi'WJfu!~V'".ln1Jf1l~Hi191 1th~u WSP ~~n~nrill'lh~~'U I~Vff1,jflt) 

Recombinant pal clone ~1~i'1Jf1l~ tiutiuflllll\ln~eJ\I'lJt)'Hh~1JiJ 1f1~ IeJ1n~u~1 i~\lmh,"nVl\h 

(induction) , ~ff~1\1 hh~u~lV IPTG U~lvll f1l~ ffn~hh ~u'illmC)nl~ 1~V!n1Jri'luJll ff 

(supernatant) UCl~ri'1'U91~neJU (pellet) !rleJ91~1~ hh~u'Uri'1U~l\l"1 ~1vn SDS-PAGE ~\lijf1l~ffrl\l 

hh~u PAL t)~lu~tJ inclusion bodies (~tJ~ 8) !m~ijf1lmi191 ltJ~~'Ulummwmn~~fI~ 4 oil Ill'! 

,""'\lnu mtiv1\Jl t!~1 i~vi'lf1l~ ff~1\11 tJ ~ ~'U ~lU 1U lJlnu Cl~!!Vnl~1J~ ~n~~1vin affinity 

chromatography I~vl,* Ni-NTA column vi'11~ffl1J1H1WJnltJ~~'U PAL t)eJn~lnltJ~~ugu"1 'lJeJ\I E. 

coli ,~ ~tJ~ 9) 

A 	 B M U IP SM U IP S 

80kDa

50kDa

.. 	 30kDa

25kDa

~ 19.9 kOa 

80kDa-

30kDa-

25kDa 

(U= uninduce, IP= Insoluble Protein, S= Soluble Protein) H~1V't)1J~1V 

coomassie blue staining (A) !!Cl~ Western blot analysis by anti-His-HRP (B) 
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-100- , ..... 

-70 

-55 

-40 

-35 - ;«11_ 

-25 

-15 

~10 

rPAL 
19.9 kDa 

B 


kDa 

-100- "..-.J 

-40 

-35 

-25 

-10 

rPAL 
19.9kDa 

_I~
1lJ'YI13 

'1'-1"" .d 'IV", .t 
&u'j~l'W Peptidoglycan associated lioprotein (PAL) 'YHWf) &11'U'j"J''VI1l 

fi'1tJ1TI affinity chromatography hW'~Ni-NTA resin 'l.J1:mIWf) 1~w 

SDS-PAGE ml1vfl:JJI91"JtJ Coomassie Blue staining (A) !!(l!:: Western blot analysis 

by anti-His-HRP (B) 'V'l'Uhh~'W PAL ~ 19.9 kDa 

M: Molecular weight marker; C: Crude protein; FT: flow through; E: Elute 
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M rWSP rPAL 

80kDa 

50kDa 

30kDa 
+- 27.6 kDa 

25kDa 

+- 19.9 kDa 

ltJ~ 14 hJ';i~tJ Wolbachia Surface Protein (WSP) HCl~hh~tJ peptidoglycan associated 

f lipoprotein (PAL) ~utlfll..ru~~'VI~ ~1tJn affinity chromatography l~wli' Ni

NT A resin thlJ1WJfll~tI SDS-PAGE m11VfJlJ~1V Coomassie Blue staining (A) 
, 

U(;l~ Western blot analysis by anti-His-HRP (B) 'Y'jU hh~tJ WSP Vi 27.6 kDa lm~ 

hh~tJ PAL 'lJtJWI 19.9 kDa; M: Molecular weight marker 

55 



IIJVo 0 1 v v 'I • 1 <!I 'I <!I 'I 'V 
Ifl 'Y11 fHHfl'i 111 HH'Y11 'II' 1.:J A'U 11 H HU 'll'l1'Vnl1 fl Vf)1 'i ! 111 ~ t€H) fl I'U n (11 fUn-Hl 'U AlJ 'Inl1J1lJ ., 

mltJ.:J~~ ,J.:J'I11flfflfYl'HYlm LYllJnm1lJ~1lJ~lLY1LYlTml~~llJ1lJ.vr.:JiflJ 40 flU !tJlJ!'Wff'll'lt1 18 flU 

!'Wff'l1tll.:J 22 flU fll~'i~'I111.:J 17-52 iI 1ICl~dn11l hfl!~1,*HiU'lfl1''YWfl~miv.:J 1u61!mnY.:J'lJCl~li~ 
...... '" 1 <!I i dt ~ ,",0 ~ .fGI

1l.:J'I11flf11ty 1l'W'l.p fl tlfl n 11l1~!Cltlfl U 11(11 fl Cl HfllJ LYllJ lHl nlJ nlJ ~1 LY1LYlJm I fl1l1lJ 1lJ1NLYU 51 

fllJ 1t/'WI'Wff'lflV 21 fI'W l'Wff'l1i)l.:J 30 fI'W fll~~~'I111.:J 18-65 i111Cl~1U'lfl1 1 'Yl VlJ my1U'I1~1flUlJ~ty 1lJ 

61Ifltlff.:J'lJCl~li~ ,J.:J'I11flf)1qJ1llJ'l.i~ lflvf)1~ 11l1~I~tlfl1 'W11mfl"H~'U LYllJnm1lJ'i1lJfllLY1LYlTm'~ 
o :',JI d ~ I d ..d ,vo

1l1'U1lJ'Yl.:JLY'U 51 fI'UllJ'UI'Wff'll'lV 23 fI'U l'Wff'l1W.:J 28 flU fllV'i~'I111.:J 16-62 11 (\VIl'iH'Yl 1) m'~ ~'Yll... . 
f11~m11l1U llli'vl 'ifll~l'tiH 1l1flf)1l'VhYl ~lJl~ tlfl'l1 U 1 1ICl~YI~lJl~tlfllJl.:Jlv7tl\VI~ 11l'l111lJ1mYl"l~vi lJ 

I~ tlfll!Cl~\VI'i 11l1U 11 li'vlfl Vf)1~ \VI ~11l'l1111tlU ~lllU ~~ll'Wl~'IJ tl.:J hfll~l,*l.:J lflfJ~flm 11l1U 11 li'v Og4C3 

ELISA tJvl.:JhnmlJ 'li'Wmr~flI4tJ hfll'ti'l'*l.:J11 lflfll'ilUllli'V.vr.:J 3 in hHllLY1LYlTm"r.:J 142 fllJ . OJ 

(\VI1~HVi 1) 

.. .. 

. 

hfufhth-3 'iilU'Uf)Vll~Vi'Ufifi,y,.n'il 

..'" ..Vi'U'¥I ~1'U1'U~ib[Jl-:ifllfhh~ 

(,n[J) 

o 

'111£1 

18 22 40 17-52 U 

f)1ty~tJ'l.i~ 

."l1l,jtl1tJ 

n~m1v.:j eJ.n.:j'\J 

(1~'lJ1 
'il 

l1:IJtI1tJlJeJW 
" u 

21 

23 

30 

28 

51 

51 

18-65 U 

16-62 U 

o 

o 
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~~ i~l'llfl1'j 'j J1J'j J1JI'i';lfldl~I~~Wlrrihv1Hl!";lGJ1'l~~lflfl1'jffmntl ~'\.nnrlrl ~lflfl1nYn 1~hfl 
'" 

" " i-I. d ... " • Ji;:1I' 1""'" ,1'YI1'l$1~ 'W1J'j:::'l$lmHUTU 7,898 'jlV 'YI~lffV~~ 'W 6 ml.fl~CJ1~I1J'UI!'IH'W~fl'V1J·\W~ 'jfll'Yl1'l$H ,um 

61!.fl~!!liLYtlfl 'Vi1J'Vi'j::: 'VilLY~~Vl~ !!li'j:::1J1~ ~lJHH i'W\i~111f1~lfl !!,,:::611.fl~~~'IJ":::'lJ1i'W\i~111f1 
'" 1 .d , ~l ~Q 0 jJ" ~ 

fl1~~'\.J'lJ 'j f1Vfl1'j~'j 1~111IlU'W~!~'W'YI1l1!'Vi1:::~~'VHJ11i &'jf1!'YI1'l$1~ &f1VTIi imrnunochromatographic 

,,"" '" 'I "". "" ;:11 ... 'I """ test (leT) 'W1Jf;j~f1VW11i &'jfl!'YI1'l$l~~l'WJ'\.J 49 'jlV flfl!1J'W~~'jlflJl1J"Vfl'IJ~~ &'jfl!'YI1'l$l-n~V"::: 0,62 

(~l'jH~ 2) ii~l~m~V 32.6 ± 17.0 tJ (m~'j:::l1iH 4-80 11) (~l'n~~ 3) lf1m~'W!'Wff'l$lV 36 'jlV 

(73.5%) m~m~v 32.22±17.47 iJ (4-80 iJ) !'Viffl1iY~ 13 'jlV (26.5%) ~l~m~V 33.54±16.28 tJ (13-60 

tJ) !m:::'Vi1J~ihv~ii'WVlnLY.fl1'W~1'\.J1'W 4 'jlfJ tifl!~'WU~'jl~~V"::: 0.05 (~nl~~ 4) ~l~m~V 
, ';;'1 ~I '" 'I ?I ".,.57.50±15.55 (m~'j:::'H1H 45-80 1J) 11J'UI'Wff'l$lV 3 'jlV (75%) !1":::!'Viffmy~ 1 'jlV (25%) &f1m1J'Wr;jlJ'Ul 

1~ 3 'jlV Im:::UWCVI::: 1~ 1 'jlV 'jJlJI'i1~dl~ffll1i'1Jfl1'jffmnflf~rl~1'\.J1'W 195 'jlV IIU~!~'W ~,.'htJhfl 

. "" 
"" 0 ~ loCl 1 "".!'YI1'l$H~1'\.JJ'\.J 53 'jlt1 1It'l:::r;j !1J~f1 'jfl!'YI1'l$1~~1'\.J1'W 142 'jlV (m'jl~Vi 5) i~ij~~i'W'j:::'HiH'jl1J'j1lJ 

1'i1tldl~~ihv1'jfltl'jff~~Wl 

. 
w •

'" '" VfU'YI ,.h::'lf101.;1 

tfWHl (11t1) 

. '" 
illlJllJfllJ'YIVln~ 

vn.JutllJ~h~lJ 

(11£1) 

;11lJllJ~ih[J~ij 

'WtIlfi J;UlTVi 

(11t1)(%) 

911fl 

2,693 29 1.08 2 (0.07) 

1,984 II 0.55 o 

1,621 o o o 

1,133 

217 

2 

o 

0. 18 

o 

1 (0.09) 

o 

250 7 2.80 1 (0.4) 

7,898 49 0.62 4 (0.05) 
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... 
'flVl"nll'YfU 

IIf)~~lll~ 

('l1t1) 

I'Ytfl .... 
f)lQUHltI ±SO 

('li1'1f)lQ)'t11t1 (%) 't1tY'I (%) 

7 24.5 ± 13.89 
29 22 (75.9) 

(24.1) (4-55) 

7 4 43.0 ± 12.53 
1'11f1 11 

(63.6) (36.4) (22-60) 

2 40.5 ± 17.68 
2 o 

(100) (28-53) 

5 2 47.3 ± 17.69 
7 

(71.4) (28 .6) (28-80) 

36 13 32.6 ± 17.0 
49 

(73.5) (26.5) (4-80) 

.... .... 
ll'l't11Y1 

~l~l~~ihtl~ij 
'Yttl1ll tJ1ll'Yt ('l1t1) 

l'Ytfl '" f)lQI~HltI ± SO 

('Ii1'1 f)lQ) 

'Yt tI1ll tJ1ll'Yt 
.; 
'flVl'llll'Yt1J't11tl (%) 't1tY'I (%) 

~1f1 3 2 (66.7) I (33 .3) 50.0 ± 5.0 (45-55) '\111~ 
co 

f11ty~'U'l.p 1 1 (100) 0 80 ~t:l.!er1~ 1~ 

'l1J.J 4 3 (75) I (25) 57.5 ± 15.55 (45-80) 
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m'Hii~ 

'rtUlfitJlIl'rt 

m~A'n~ 

UO'W9iI~'W 

fll~A'.il~'Hl 

'Ulfl~fhm1u 

~l'Wl'W 

'ulmYhni~£J 

(~l/!~O~ 1 Ull.) 

1l1'Wl'W 

(~lU) 

l'rtf! . 
olQ!1liiU ± SD 

, 
("41ilOlQ)'II1U (%) 'Htljil (%) 

26.75 ± 15.96 
Mf+ve 17-2,133 16 12 (75.0) 4 (25.0) 

(l0-55ih 
Ag+ve 

32.35 ± 16.02 
Mf-ve o 33 24 (72 .7) 9 (27.3) 

(4-60il) 

33.45 ± 10.38 
Ag-ve Mf-ve o 142 62 (43 .7) 80 (56.3) 

(l6-65il) 

57.50 ± 15.55 
Mf-ve o 4 3(75.0) 1 (25.0) 

(45-80"1) 

37.51 ± 14.48 
195 101 (69.6) 94 (30.4) 

(4-80ib 
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~ 	 q 0 , 

4. fl1'j&~'Wtl polyclonaJ antibodies 't1\1l''Wl::~8 rWSP Ut1:: rPAL 

4.1 Polyclonal anti-rWSP antibodies 

" .n indirect ELISA 'W'Uf111ffh:l anti-rWSP antibodies ''WtJhJ1W~-:j ~-:ju9i1'WVi 21 'YI,,-:j 
j/ , I , 

f111~~m::~'Wfl~-:jUlf1 UCl~~-:jVi~~i'W1'WVi 63 (~uVi 11) ~-:j'~111cHlJ1l1f1m::9iltJl'W 
cv .d iI ~ d ~ 	 ~ i'JI0 	 Q

1'W'YI 63 1Jl'YI1f11'mCl1tWf1U~'W~'U~~'U1~'YI1i (antibody purification) ~~tJ '1f protein G 

magnetic beads (Dynabeads ® Magnetic Beads) U{l~1111J1~111l'Yll antibody l~tJ SDS

PAGE 'W'Uil.flltJ'YI,,-:j purification ffllJlHlm1~'W'U heavy chain 'IJ~-:jU~'W~'U6~',r tm~ 
. 	 " 

fh~~ albumin i'U;~1Jm~9iltJ66f1iUi~ ~uVi 12) 1l1f1,r'W~':i11l'YIlfl111J~lt'W1~'lJ6.:s 

anti-rWSP antibodies l~v western blot analysis (~U~ 13) 
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on 
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\::> 
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~ 
\::> 
N 

Antibody titers 

lU~ 15 	 Antibody titers 'IJ~~ anti-Wolbachia Surface Protein (WSP) antibodies l~tJi<N 

indirect ELISA 
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kDa M B WI W2 E 

170 


70 


55 


40 


35 


25 


15 


• 

Serum albumin 

Heavy chain 

ltl~ 16 	 Antibody purification 'Utl.:! polyclonal anti-Wolbachia Surface Protein (WSP) 

antibodies l~w1~ protein G magnetic beads (Dynabeads® Magnetic Beads)'\.hlll 

WJflhw SDS-PAGE Uft1VmJ~";w Coomassie Blue staining 

M: Molecular weight marker; B: Before purification; W: Wash; E: Elute 
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• 	 rWSP kDa Wol rWSP 


.-100 
-75 
- 50 - ' 
- 37 

- 25 -' 
- 20 - . 

-15 - " 

lt1~ 17 	 m'J'YI\oH"6lJfl11lJ,r1!'Yn~'lJ6~ polyclonal anti-Wolbachia Surface Protein (WSP) 

antibodies !IOwn Western blot analysis l\Oltllll hh~ll Wolbachia crude antigen 

n~~ rWSP lllvll SDS-PAGE U~~ Western Blot analysis l~wi~ polyclonal anti

Wolbachia Surface Protein (WSP) ~'~lwnlJ1ff'YIt~ln;i'lJ'lJ6~m~~ltl• 

• 

62 



4.2 Polyclonal anti-rPAL antibodies 

Q.I cI ct QI 'dd" V 'j/ QI0 

mV'H'H!'ill:::m1J9f~1J'illnm:::mV'Vlll~m::;9J'W~dv antibody peptide UClTU11J1 ~n'ild~ 

"" ",.d "" .1 iI ""'" iI
antibody titers 'U~~U~'U~'lJ~~'Vlt:-lC\\Pl'U'U~dVd1i indirect ELISA 'V'I'lJm~C\'~l~ anti-rPAL 

", "" 
antibodies ''Wm1J1W\!~ ;~!!~l''UYi 21 'Hcl~m'j~~m::;~'Wflf~um uCl:::\!~Vi"1~''Ul''UYi 

63 (nJ~ 14) ~~l,)'lll~f1J'illnm::;~lfJl'Wl''W~ 63 1J1'l'llm'H!~d!Wm!V'W9iu~~'lJ1C\''Vli 
~ . 

(antibody purification) l~v'~ protein G magnetic beads (Dynabeads® Magnetic Beads) 

!!CI:::lll1J1m1'il'Hl antibody l~fJ SDS-PAGE 'V'I'lJ'hmV'Hcl~ purification C\'llJl~\l~~d'il 

'V'IU heavy chain 'U~~!!V'W9iu~~',)' !!CI:::fh,r~ albumin l'Wc'H1Jm::;~lv~~nitJ',)' QtJ~ 

15) 

-s-dayO4.000 
-"'-day 213.500 
-'-day423.000 
-+- day632.500 

<:> 
U'\ 2.000
"" 0 1.500 

to - 0 
1.000 

0.500 

0.000 

<:> <:> <:> <:>-0.500 g<:> <:> Q Q 
~ N 00 ~"",,; ...;-" N ~ .... N 

<:> <:> <:> -= Q Q -= Q-= -= N 00 ~ N ....- N"" ..; ~ ~ 
\1\ <:> <:> -= ..... ..... N "" 00 

Antibody titers 

<:> <:> <:> <:> -= <:>
Q <:> Q 

~ """" ...; 
~ N 

~ r-: ........, ,,; "" r-. \1\ <:> !'i ~ N U'\ ......... ,,; ~- ...., ~ ..... 

..'lt1~ 18 Antibody titers 'U~~ anti-peptidoglycan associated liporotein (PAL) antibodies 

l~fJl~ indirect ELISA 

• 
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M B WI W2 E• kDa 

170 -
70 -

55 -

40 -
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15 -
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l'l1~ 19 	 Antibody purification 'lJtl~ polyclonal anti-peptidoglycan associated liporotein 

(PAL) antibodies 1~t1'~ protein G magnetic beads (Dynabeads® Magnetic Beads) 

ll11J1!Wf11~t1 SDS-PAGE Ut1'1ermJ~1t1 Coomassie Blue staining 

M: Molecular weight marker; B: Before purification; W: Wash; E: Elute 
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