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h'fllYi'l'h~ (Lymphatic filariasis) Ifi~~ln'VHJl1l2 'lrU~'I1~n ;iv Wuchereria bancrofti U('l::; 
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Abstract 


Lymphatic filariasis, caused by Wuchereria bancrofli 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) of 

diethylcarbamazine (DEC) and albendazole to endemic populations, and control of morbidity. One 

of the serious concerns with this mass chemotherapeutic approach to control lymphatic filariasis is 

that it can be accompanied by adverse reactions, thus, compromising compliance. However, the 

exact etiology of the adverse reactions is largely unknown. Advanced researches on inununology, 

and pathogenesis in lymphatic filariasis are needed to develop potential tools to sustain success in 

lymphatic filariasis elimination. In this s tudy, the lymphatic filariasis inunune response patterns 

after treatment were studied. The inflammatory cytokines; interIeukin-6 (IL-6) and tumor necrosis 

factor (TNF)-U; levels were determined in patients with mild, moderate , and severe adverse 

reactions after treatment with DEC. The levels of IL-6 and TNF-U were significantly increased at 

24 hours after treatment. While the levels of IL-6 were correlated with the severity of the adverse 

reactions, the levels of TNF-U were increased only in patients with severe adverse reactions. The 

levels of anti-inflammatory cytokine (:- IL-I0) were significantly increased in patients with 

moderate and severe adverse reaction at 12-24 hours after treatment , while the regulatory cytokine 

(:_ IL-12) levels were significantly decreased at 24 hours after treatment. But no correlation 

between the IL-12 levels and the severity of adverse reactions was observed (subproject 1). 

Analysis of available database suggested that peptodiglycan-associated lipoprotein (pal) was a 

candidate gene for immunological study (subproject 2). The protein was cloned and expressed in 

the laboratory. Anti-PAL antibody responses were assayed in blood samples collected from the 

lymphatic filariasis patients. The anti-PAL IgG3 antibodies were significantly increased in the 

patients with active infection (P = 0.003). In addition, anti-WSP IgG1 antibody was significantly 

increased in the microfilaremic patients (P = 0.02) (subproject 2). The results of our study indicate 

that TLR2 -196 to -174 insl del , +597 TIC, and +1350 TIC polymorph isms associated with 

bancroftian filariasis in Thailand (subproject 3) . 
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'1HI-3fll'j 'Hl'YWI'ltJtJ1 diethylcarbamazine 
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" 

... ... 'iJ 
'l1"'1fll'j'Hl'):l1~'ltltl1 diethylcarbamazine 

'j~~iJ'lJtl'l19f llPllmr IL-12 'l'UD'j~um~tl~'lJtl'l~ihtJ hflt~l~l'l 30 
" 
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'l1" '1fll'j 'j flf:j 1~'l tltl1 diethylcarbamazine 

11h~'U peptidoglycan associated lipoprotein (PAL) ~tttJfl'l'l1'iJ~"l'Vli 32 

fi1 optical density ~m1lJtJl'l'lh'lfl~'U!t"'-3 450 nm (OD450) 'l'U 34 

fll'jllPl'j~~iJUtl'U~iJtl~ 'If'WIPl IgM ~~ltYl1~~tl hh~'U peptidoglycan 

associated lipoprotein (PAL) 'l'Wm~ttm~tllPl'IJtl'l~iJ'ltJ hfl!~l~l'l
" 

fi1 optical density ~fI'lllJtl1'l'li'l'lfl~'Utt"''1 450 run (OD450) 'l'U 35 

fll'jllPl'j~~iJtW'U~iJtl~ 'l5tJlPl IgGI ~~ltYl1~~V hh~'U peptidoglycan 

associated lipoprotein (PAL) hJf)nttmtiv~'lJv'l~iJ'ltJhflt~l~l'l 

fi1 optical density ~m1lJtl1'l'li'l-3f1~'Utt"''1 450 nm (OD450) l'U 36 

fll)llPl'j:::~iJ!W'U~iJV~ 'l5tJ~ IgG2 ~~1!Yl1:::~tl hh~'\.J peptidoglycan 
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associated lipoprotein (PAL) 'l'UD'j~tt"'mtl~'lJtl'l~lJ'ltJ !)flt'Vl1'l51'l 


fi1 optical density ~fI'lllJtl1'l'li'l'lfl~'Utt"''1 450 run (OD450) 'l'iJ 37 

fll)l~)~~iJttV'iJ~iJtl~ 'l5tJ~ IgG3 ~~ltYl1~~tl hh~'U peptidoglycan 

'I '" 'iJ.'1 1 'iJ 'iJ
associated lipoprotein (PAL) !'\.JD'j~um"tl~'\Jv'IfjlJ'ltl 'jflt'Vll'l51'l 

fi1 optical density ~m1lJtl1'l'li'l'lfl~\.m"''1 450 run (OD450) l'U 38 

fll)llPl'j::;~iJUtl'U~iJv~ 'l5tJlPllgG4 ~~llvn:::~v hh~'U peptidoglycan 

'" 'iJ.'1 1 'iJ 'iJ
associated lipoprotein (PAL) '1'Um:::ttm"vlPl'IJv'l~lJ'ltJ 'jfll'Vl1'l51'l 

40'j tllliJiJ'lJv'llll:)iJ~IS'iJtV'l1 il'l 'il1flil1 t tl~'1 ~1'U fI'j ~II",1vJ~1 II"~ 
" 
Chromatogram 'il1flflWVll DNA sequencing 'lJv'lfl'lllJ'l1mfl'l1"ltl 

'Vll'lYl'U'fiD'j'jlJ'lJv'lV'U TLR2. 
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1'HH'Yll'lf1.:1 (Lymphatic filariasis) 9i.:l~f1~Hl1f1l1lHI'W'VW1'fj 2 'If'W~''''{1f)fltl Wuchereria 

.J ~ ~ .:; ... "" "" 3J"" ""1 3J 3J
bancrofti 11{1~ Brugia rnalayi 9f.:ll1J'WlJtyl11'Yl.:l':i~~'U'lf1\9l!!{1~'W1'W1'lfl\91 r;!\9l~'VHJ11J ':ifll'Yl1'lf1.:1 

ri1'W'lJ1f)\l~ lli'th 1f1t] tllf11 ':i !!~ \ldi'W tilTIl ':i fI~l1'l~l.:1l'lll~lJ lvtlQl 'U ':i ~ 'U 'U'Yl1.:1 ~~'WJ1m ~tl.:l !!{1~ 
'tJ~mJl'll~tl'W ':i~V~ IlJ1m VJml~ (J (microfilaria) tltlf1lJTffm~!!m~tl~ vil111'"'1'lJ1':i o 11'W':it4mY 

~ ~ 

~~'W 1~1~vii~.:II1]'W'W1""~ \llf1f11':i~JJf1lli'tJ':i1f)t]tllf11':i 'IItl.:l hfl ~{h(J;.:Illil~i''Uf11':i i'mJ1~.:II1~ 
':i~(J~m f1 \l'Wm ~~.:Iln~'W (J1TI'" m'W~rltll11'ln~fl11lJ-W f11':i !!{1~'Yl'W'W{1f11'Wtlci1.:1m1':i llim'lJ1':io. 
f1~'U~"'fl11~'tJ f1~1~ ~1J1(J;'l lli "'llJ1 ':i O~lliJ'W n \ll\9l ':i 'tJ ':i ~ ~ll'U I ~~1] 'W 'tJ f1~ rltl111'ln~ f11':i 11.:1.:1 1'W 

~ ~ 

" U{1~ f11 ':i "'ruliYV':i 1V I ~~.:I1 'W ':i ~~'U1JfIfi {1 m tl 'Ufl i'1 !!{1~ 'lflJ 'If'U In~fl11lJ "'ruliY V'Yll.:l IftnHI n \lIW ~ 
4J U " q <u U ... 

-ff.:IfllJ lm~~ .:I1'1C1 m ~'Yl'U~ tl f11':i ~1'lJ'U 1fll1lJl \l ~ ruu (1~ IftHHi n 1l'lltl'l'tJ ':i ~ I'Yl ft'lf1~ll{1~ 'tJ ':i ~ 'lf1 fllJ 1 ,If)" .. 
lli~lf)ll~m'U~l'W 'U 1'Yl ~ tlU 'Yl1'l tl.:l~f11 ':i tl'UllJ(J 1 (1f) 'l~f1111 'U ~111'1 ':i flll1' 1 ~1.:1 ~ ~'W 1 ':i fl'Yl1'l'tJ ':i iY\9l 

~fl1':i f11~~ 111'11lJ~ I 'tJ1~'W b flU ':i f1fl1 Vl'Wu 'W.ft. 2563 1'W'tJ ':i ~l 'Yl ftl 'Yl Vltl'l l~vm~'Yl':i 1.:1 

m1J1':itl.! "''II . I~~~I11'ii 1m.:If11':i f11':itl1~~ hflll1'l~l.:11'Wu 'W. ft. 2545-2549 ll,,~iif11':i 'tJ':i~I1J'W H{1 i 'U 
" ,

11 'W. ft. 2550 h fl !'Yi'1~l.:11 'W 'tJ':i ~!'Y1ftl 'Yl V~1O~tlcil 'Wll 11~.:1 h fI'lff)'lflJ"'.:I1'U 'Ul.:l-w'W Vi 1 ~ VI ~ 'W 1~1'll\9l 
1

cu q " <u 

3J 
"l' ""1 3J 3J ""1'lf1VLI~'U L'YlV-'WlJl ('il1f)'WVl1J ':ifll'Yl1'lf1'l W. bancroft; rural strain) !!{1~fl1fl \9l (\l1f)'W(J11l ':ifl 

t'Yl1~1.:1 B. rnalayi) 'Wtlf)'il1f1.Q tJty""lU':i'l'l1'W~l.:1~11 1~VL~'W1::m.:l.:l1'W'lf11'Wli1~iieJ\9l':i1f11':i 
ml1l'W'lJ14tl'WV1TIl ':i flll1'l~l.:1 W. bancrofti urban strain ~t! 11~V~.:Ii1flltyI 'W ':i ~~'U~.:I l!~11~.:1 
i1 fllty'lltl'l '1 'Yl V 'il~ lli lfl vii ':i 1V .:I1'U 11'1.11 1 ':i fl '1 ~\9l1lJ 1l ':i ':i lJ'lf1 ~ l!~ 'W 'lJ 11 iifl11lJ "'llJl ':i 01 'U f11 ':i 1~'W 

'Vi1,..,~t!11':iflll1'1~H"'lV~'Ui'Wli11'U11'tl.:l'tJB'l1~f11':i ll{1~I~tlHlf1\9l1lJl:Utl.:lll1tY 1'lf'W 
'" • • I 

m .:I1'Yl'WlJl11'Wm 1l~iil! 11~.:It! 1IiYv'Yit~'Wlm~.:I1'W1~~'U£v.:Ii 1fl1rulJlf1 Yi11 11'fl'W l'Ylviifl11lJliYV.:IVi 
q q q u 

\l~~~ hfll-n1~l.:1\l1f)'WV1TI"'1 V~'W i'Wli1~1l~1~'U 1 ':iflfJ1J~ll1li (re-emerging disease) 

lJ1\9l':i f11':i f11':i fll'lJ fllJ U {1::11tl'lo'W ~IYlV.:I'W tl• 



" 
(I) fll';ifldlJfJlJfll'H!'W~L~'fl (control of transmission) l~tJfll';i,y~i,riihJ';iUf1';jlJfll';ii'fl'l:l1 

y 

(control morbidity) fl'flfll';ifl dlJfJlJfll';iUf)mlJ'U'fl~~'fllJUft~'Vl1~L~lJ111Ll1 ~ 'fl.:J L~'fl'l'j'fl.:JtilJ fll';i Lfl~ 

tJ1i'mn l';iflL~l,*l.:JilJ1]~~iJlJ fl'fl tll Diethylcarbamazine (DEC) ~~Ulj'htJ1 DEC ~dj 

'l.h~iY'Vlnfl1'W,,!~ ilJfll';i v11ft 1tJ"llJ lfl';jwmL~ tJ iwn ~Um~'fl~ (microfilaricidal effect) l~tJiJ~,mv11i,r 

" I ,,'"lJft'flf)l1lJ~d (sheath) 'U'fl.:J'WtJ1nft'flf)11~~ Uft~Lfl~fllHrmtJ'U'fl~'fl'fl{umlJ ft'fl (organelle) i lJL9m'fl • 

'flfJ1.:Ji'inmlJ tll"lli'ff1m';itlv11mtJ~dL~lJitJ (macrofilaricidal effect) i~'U'fl~ilJ lfl';jwmL~tJ 
y y 

~~v11 i ,rili'ff1lJ 1';i tl i'f)'l:J 11 ';i fl i,r111tJ'U1~ i~ ~ 1L1JlJ ~'fl~iJ f)1';i i,rf) 1';i i'f)'l:J 1ci1111 ft1tJfl i'~ 

I ... 1 od d"1 ~ , d & a a Il] 9J d 

associated adverse reaction) L'b'lJ lJd~fl'';jfj~ lJ!'U 'fl'fllJL'W,W lJ'W~~ LlJ'fl'fll111';i flftlJ !'ff Uft~'fllL~tJlJ 

c:: "" '" '1 '\" &, '1 ""J "'" ' ''' '11J1~';i1mtJlJmf)~lJ~'fl.:JL'U1i'lJfll';i';if)'l:J1!lJ !';i~'WtJ11J1ft 9f~'ff~~ft!l1 !~';ilJfld1mdlJlJ'fl !lJfll';i 

i'f)'l:J1ft~ft~f)11 50% ~.:JL1JlJ 'flLJ'ff';i ';ifl~ -ff1rlru~'flfll ';i ih,y~ Uft~fldlJfllJiJ 'fl~ tilJ 1';i flL1JlJ 'flV1~mf)
• u • 

y • 

f)ft i f)fll';i Lfl~LJBfl~ tJl'l1 "~fll';i i'f)'l:J 1iJ V~ iliL1JlJVi'Vl';i llJmJi~ u~ iYlJlJ'l:J] 1'W 'hfl~ ~lf)U'fllJ ~h~ lJ Vi 

tl ft~LJ rimJ'fl'flf)lJ1'fl V1\1lJ 1f)lJ 1t1~1f)~d'W tllll~ f) 1"\I ~~1fl1t111!tl'Wtl111~1fl1tJU~dL.cr tl.:J ~1 f) q'Vl t'Utl\l tJ1~ 

pro-inflammatory 
y 

cytokines ~1~"l ~lJv11'l,rLfl~LJBfl~tJl'l1"\lfll';ii'f)'l:J1~~f)~1J lJtlf)~lf)iJ ~lf)fll';i'WlJ CD4+ T cells 

f)~lJ 'll1lifltl T regulatory-(Tr) cell ~~v11l'j'U1~VlJg~fll';i IfltllJ 'fflJ tl~'Vl1\1 ';i ::lJlJtJiJ~lJti'W 1 ~ tJfll';i 

. ." 
11"\1 IL-IO Uft:: TGF-~ Uft::'WlJlJ'VllJl'Vl'Utl\l Tr cell Vi ~lL'W1::~~)f)1';i~IflL~'fl'WtI111WmL~ tJ 

• • y 

Onchocera volvulus Yiv11 i ,rLfl~fll';i f)~';i~lJlJfliJri'lJfllJ i W~JYi~~L~'fl U~V\I '1liii';i1tJ~llJ". " y y 

fll';i~f)'l:J1f)ft '1 f)f) 1';i fldlJfllJ fll ';ilfl tllJ 'fflJ 'fl\l'Vl1\1fliJri'lJfllJ 'U tl\lL9fft 'fl milJiJi lJ fll';i~ ~ L~'fl'W tJ1111 ';ifl
q cu Q q 

y 
~ ~ Q,.O I 

L'Vl1'}j'1~'Vl~ W bancrofti Hft:: B. malayi mf)'fllJ 

'flV1.:J"l ';i nlfl1lJ ~ft fll';i ~f)'l:J11,ytJi lJ 1] ~ ~iJ'W 11!'fl,,)'fll.! ft~ mJm'l''4lJ ~ ~::'fllllJltJfll';i 
y • y 

Lil~tl Bfl~ tlll1 ,,\I fll';i i'f)'l:J1iJ V.:J"l lirYi tJ\I'W 'fl i lJ fll ';i 'fllllJl tJ IlJLft ~ft 'ff1Ll1I'lYimJi~ ~~t!lJ fll';i ~f)'l:J1~~ 



fll'";i~fl1l1()'ll1iiltl'l n'Ufll '";i ln~t1llmVl'l"Hl'l fll'";i ~mnfl'lflri 1':1 ~'l 'iI~ri 'l vHl 111fll ':iflTlJfllJ iltl'ln'U. 
ll(;l~nl~~hfll 'U 1m 'lfll'";inl')~ hfll-nl~l'lrlll~'ill~\9lllJlill'l1lJlv 

fIll~lYi'l~l'l ''U~ {l'~. llli'11 hfll-nl~l'l'il~ 'lil~W)'Um lV()'l~l\91 lll'i'Vwl1l{l'm'Wl'U'";i ~v~lftl~'l 
'Vtl'll '";ifll ~'U {l'11l1\91 'U tl'lfll1lJ'VI'W'W(;lm'WI~'U Bm)iJ{l'tl'l 'U tl'll (;l fl~ntl' 111n~fll1lJ-W fll'";i tl Vl'l ml'";i~'l. . 

" 1li{l'llJl'";i t:l fl"iJl ~'U t1fl~i~ fl'lU'U fll'";i 1~11 'iI() 'lfl (;l1 flfll '";i ln~'W V11l 1Jl1l'W 'U tl'l h fI 'iI~iit1'";i ~ lV'lftJ 
. . " 

tlV1'l V'lIYi'Vflnil tl'ln'U lm~flliJfllJfll '";i ln~'W m1l {l'm'Wl~ tl ~'l'U'V'lI'";i fll -n1~l'l. 
'" '"1'";ifll-n1~l'lI~'U hfl~~I~'V~iifl(;l1flfln ln~'Wv11l{l'fIl'WcUiJ~tl'U ~{l'~. hfl'l1lf'l l'U'V'l'il1fll'W11i 

1 '";ifll-n1~l'lii l'l~l\91 ~ cUiJ"*'V'U tl1f1tll ~{l'~~lflm'l'l1 mV'lf'l1 \9l Vflvr'l)Jfl(;l i flfll'";i'l1(;liJ'I1~flfln 
\91'ViJ{l''U 'V'l 'VI l'l.fl ilfi' lJ n'U l1'11 mfl'l1 mv ~'l ~tllJ(;l{l'UiJ{l''U 'U 1 'UlJ 'iI'il'!J'U 1lil'w V'l'W tl '1 'U fll'";i tl1liJ1V 1 M 

'U q 'U q q 

lltii~()'l {l'11l1 \91 II (;l~fl(;l i fl fll'";i In\9l'W V11l{l'fIl'W'U tl'll '";i fll-n1~l'l ~HI fln~m111~v1 'U lJ 'iI 'iI,:r'U~1111'11'U. . " 

" 
'U'V'l'WV11l1 '";ifll-n1~l'll~vm 'l~'V'";i~iJ iJ'Vll'lI~'\.Jlh'l1 tltl'l 

Qj! Q,I I I 

fll '";i \91tliJ {l''U 'V'l 'VI 1'l.tJ lJ~lJ fl 'U \91 'V{l'n \911 'l '1 
• 

.!:1 Q Q,I 

'VI 'YW11i '11 (;l'l tltl fllJ 1 
"',.. V 
Q,I..::::). ~ 0 

'";i llJ 'VI 'l fll '";i \91 \9l1 'lftl9f1 (secondary 
" . 

infections) 'il1fllliJfll11~ Vll(;l~l~tl'";i 1 1\91 Vl'Q 'W 1:::1'UiJ~nill l11-n1iJllJ 1\91 Vll1111 n \9l'W m1l{l'm'WfI11lJ 

" ~'Ull'";i'l'U'V'l hfllJlfl~'U 

" . 
fll'";i\91tliJ {l''U tl'l 'Vll'l.flilfi'lJn'U ~tl'W V11l1 '";i fll-nl~l'l 'iJ ~1'i1'l'iJ 1fll '";i fI~\9l1~tl~'U'1.. . 

" . 
I'Itl1J{l''U tl'l'VI1'l.flilr1'lJ n'\.JlJfl'iJ~ {l'tl\9lfl ~tl'l niJt1~ lJlill 'Utl'll~tll1ntll '";i fI lI~rl1'11 ~iJ hfll-n1~l'll 'U.. . 
~lbV~'l'WiJ ilJ 1m~ml~Vlll'i i:JJiimfll'";i II{l'\9l\l'U tl\l hfl iifll'";i \91 tliJ{l''U tl\l'Vll\l.flil fi'lJn'Ul'itlll'V'U~1 'iJ'U.. '" . 



I 

'lJB~wt:nihrfJV (antigen specific hyporesponsiveness) hJ~ru:::~'1'W~1l1t1~ljtllfn:i1fBf~~~iJfllli
<u 

W'lJ 111 1fl':iVJ ('l1!~ tll1::: ljfl1':i 1'1 B'lJ 'ff'W tI ~ 'YI1~fl iJflll tl'W rl tI!! tI'W ~! 11 'W 'IJ tI ~Wtll15 'ff ~ 
<u q <u 

~m111f1f1l':iffmnnl II 'lJ'lJ lC}f 11'11 m.J'lJtI~ ~1l1t11':ifl!Y11'M'1~ '1 'WiJl1l1lJ'W t:i~ 'h1'~'m~1I1'I flrl1~tl'W 
<u <u q 

>" , 

1 U Url'l 'W!i'JtI~~'W W'lJl1~1l1t1Yi ililj tllfll':i l1:::lj':i::: ~'lJ'lJtI~ 1 C}f 11'1 i m1111f1 T helper cells 'lftJl'Ill 

(Th I cells) (!i'W interferon-ganuna; IFN- 0 !W::: Tumor Necrosis Factor-Alpha; 0 TNF- D) ~1 
>' " ,

~1'W '1 'W ~1l1m1 tlf~ljfll':i 'ff~1~ i 9i 11'1 i m.J 111f1 Th 1 cells (l~~'W ~~!91t111111 1fl ':i VJm!1 tllj!!tJ'W~!l1 'W~ 
<u <u 

" 
fll'lfIl':i m :::~'W Th I cells ~~yh 'l11'~1l";w ililjtllfll':i!!'ff~~!n~~'W !w::: ili'ff1111':i (HhU'~Wtll15 tltIfI 

q <u 

111f1~ 1~ fIltl 1~ '1 'W 'YI1~ fI~'lJtl'W ~1l1t11 ':i fl!'\'~h~l~l tlf~ ~~ iJfll1:::I'I':i 1111li'W'lJ 1111m VJml1 tll1::: fI~'lJ 
d <jI ~.d ~I 'l<jl~ I VI.::9 IQ 

lIf1l':i 1'1 tI'lJ {1''W tI~'YI1~~ 1'W Th 1 ~~ 'IJ'W9i ~!1J'W (l11l1~ '\1l fI~'W tl11i 'fffll'W1'l1~"l l!1I11f1l':irYfI'lJ11'11 ~"l 11::: 
>' , 

; 1~11f\1':i 1'1 B'lJ'ff'W tI~'lJtI~ T helper cells ljfl 1111 -ff1rltyBci1~{j~ rlBfIl':i !n~'W tll15 'fffll'W'IJ'fN hfl!Y11~1~ 

IIrlt:i~ ilirtl'W~'YI':i1'lJ!!t.ii~11fJiJ~1ff1'W~'ff1'lJ1':i ()'llB~tl'W hfll~ (protective immune response) !1I'W 

Th cells 'lftJ~ Thl 111t1 Th2 ~flvf~'1'WiJl1l1lJ'Wt:i~ljf\1':i'W'lJ Tr cells ~~lj'lJ'YI'lJ1'Y1l'itlfll':i!n~ hfl 
q 

" ~1m'lf'WfI'W ~~ iT'W fIl':ifffl'lJ1':i UII'lJ'lJ fIl':i 1'1 tI'lJ(l'W B~'YI1~fliJfllffl'Wl'i tI'W tI 1151 ':i fl! Y11~1~ l~tIl 'Q'W1:::
<u <u q 

fliJri'lItl'W~(l1111':i OilB~ tl'W hfl i~ ~~!1I'W~~~1111'W tlci1~t~ ~~l1:::'\.'h1 U~f\1':iffflll10~111ilB~tl'W 
<u q <u 

lI'lJflYiI~ tI Wolbachia 11I'Wll 'lJflYi!~ tI~ tl1tYtlBVflltl '1 'W! 9iml' (intracellular bacteria) ~'W'U1~ 
<u 

" m'W1::: '1'W1;YI'l1'IJ1~B II ('l::: '1 'W'W tIlnYlm!~ tI!'vhiT'W 111f1f1l':iffflll11~tll11 'YI1~ tltl.! ;11'Y1t11'W'Ul1 

II 'UflYi11 tI Wolbachia J'W lj~flllru:::ih~'lJ!'U(l~i fI"'!~ tI~tl'U!!'Ufl Yil1 tI Wolbach ia ~'W'U i WYI'I1'1J1~tI 
~~11I'W !!'UflYiI~ tI~'Vl1 i 11'~1'I1'IJ1~tlljfll':i iYUW'W £~~U fI~lU ~~'Vl1 i l1'iTfll'Y1 tIlrY1'ff1'l {(l'W i l1fffl'lJ1 

q 

'U'YI'lJ1'Y1'IJtI~!l 'UflYiI~ tI Wolbachia '1 'W'W t:n nYl{111~ tltl'W tlci1~ I! 'W~ 11 m tI vf~ '1 'W f\1'H1I'W 11h11111t1i 'Wf\1':i 

!Yitl!(lj11111 tI'YI~!l 'YI'W tl11~1I~i~tlvi 'W iJl1l11J'W~lj~tI~1tl~tlV~~~ fI~11!!"'1<u q <u 

':i 1110~'U'YI'lJ1'Y1'IJ tI~!l'UflYiI~ tI Wolbachia ~ljl'itl f\1':i ln~'Wtl1n 'fffll'W'lJtI~ h fl 1~tIl 'Q'W 1::: '1 'WUnmtil 



---------------- --

4Q ~ JI" v v tlv ,.:::f tel 

• rtfJl1HJJJ1rt'llB.J6'Hlltn'll1·nrmVU1mVIl1Jflrll''W Wolbachia 

----, 

(macrophage) 'I1~\lil1'jYllf1 pro-inflammatory cytokines ~iJ~H'1~tlf11'j 1f)~Yltll15ilfl1Yl '~1J1f1f111 

ff1'jiln~1)1f1 Acanthocheilonema viteae cli\lI~t!Ylu115vhni1 U~ '~YllJlllJfl-vil~U Wolbachia llil~\I i 11' 

1~t!-)11ltlt!~I1)t!~~1r1ty~tlf11'jm~~t!lllJfl1mvh1) i 11'iJf11'j'l1~\I pro-inflammatory cytokines ,ft! 

lJ11)lf111lJfl-vil~V Wolbachia ~\I-fft! iJ'I:l5l1t!1111lJfI'Yi11U Wolbach ia ti 11)~iJlJ'VllJl'Vl1t! f11'j If)~ 

Yl til 15m'llYl 1~Ulll Yl1 ~1mJfi f)~VI'll ,,\I f11 'j f fl 'I:l1 

1)lflf11'jYllJll1Jf1'Yi11V Wolbachia i t!Yl U1 15hfllli'l~l\l~\I fl~11 -vilJl ')U~\liJfll1lJilt! i 1) it! 

fll'jfYfl'l:l1lJ'VllJ1'Vl~l\l'1 'U tl\llllJfI-vil~ V Wolbachia 1t!'Y'ItIl15hfllli'1~l\l 1~ U~\ll-Wt! (i\llJ'VllJl'Vl~tlf11'j
q 

" 
1m\I f11 'jn1')~ 1'j fllli'l~l\l 'Utl\ltl\lrlf11'j tlt! 111v 1 n fl'\'l\llllm f11 'j it! f11'j mlJ fllJf11'j IIYl1 m ~ 1)lV'Utl\l

q 

" 1 'j fllln~lJ1l') 'j f11'j i t! f1U lltl\lnt! f11'j 1f)~Yl V115 ilfl1YlI~ tlf\lit! ~1J lV 
'U 

. " . 
l~t! -vim 1lJll~l-)lYl U1 15ff.fl1Yl1)lflf11'j~~ 191tl1~Vf11'j f1 'j ~l'it! fl n I')tllJ ilt! tl\l 'Vl1\l.fliJfi'lJnt!-vi 

q 'U q 

. " 
yhi 11''11 ,,\I ill 'j TNF-0 , IL-12 lln~ IL-8 'Utl\ll91tllf)~1)lflf11'j m ~~t! N1t!~lflJ Toll-Like Receptor 

(TLR) 'I5iJ~ TLR-2, TLR-4 lln~ TLR-6 f11'jiJm1lJ'I1fllf1'11fllV'V1l\l'Wl.J'fJm'jlJ (polymorphism) 

'\Jtl\lVt!~\lf1ci11~iJ~"~tlf11'j flJ-fft1jt1j1tu 1)lflf11'j m~~t!1~v lipopolysaccharides (LPS) l'i1i,r 

Q,I cI d Ii1 IV I 9J '13.1 I 

ffm'Vl~ntl\llJm1lJ tJ'jlJ (susceptibility) I')tl LPS t!tlVn\llln~f11'j 1'15 antagonist I')tl TLR-2, TLR-4 
" . 

lln~ TLR-6 til1)~iJlh~ 1V'I5U1t!f11'jff1'1:l11'jfl~~I91tl-viYlU115ilfl1Yllf)~1)lfl LPS 

<5 1-1 '" '" '" f11'j flf1'1:l1()\llJ 'VllJ 1'Vl 'U tl\l lJ 'j I') t! 1) 1fllllJ fl 'Vll'j U Wolbachi a <5 

o ~ ~ 

inflarrnmatory cytokines YllJl Wolbachia surface protein (WSP) il11J1'jtlm~~t!f11'jil'j1\l pro
.J Q,lcvd' Q,I <V~ 

inflammatory cytokines N1t! TLR-2 lln~ TLR-6 CJ5\111ff~\lm1lJfflJYlt!li'Utl\l WSP f1lJ TLR ~\lt!t! 
.& Q.I ~ & 

fll'jflf1'1:l1m1lJ'I1 fllf1'11 fllU'V1l\lYlt! Tim 'j lJ'U tl\l TLR-2 lin ~ TLR-6 'j llJtl\lf11'jflf11J 1f11'j IIff~\ltl tlfl 

Co d' 9J ..d 9J 9J 
lJt!~llCJ5nn'Utl\l TLR-2 lln~ TLR-6 llCl~f11'jm1\l inflammatory cytokines IlJtl\lf1m~~t!~lU WSP 



Ulf11':i UIY~'1'Vl1'1flilii f)'U fl'lHU 1V 11~alh.j.umJ('l~ff1rlW1'Wf) 1':i flTI UlVf)('l , f)f) 1':i ln~YW1TIIYfIl~'Ufl'l 
<u '" u 

hfll..;'l.uN U('l::tJ 1 i U~f)WW\P.lJ'W 1f11':iil fl'ltl'WYW1TI IYfIl'W U('l::f11 ':i ~f)El1~!111J1::IYlJ
<u 

Wolbachia 

U':i::iY'VlTIfIl'W f11':i'W\P.lJ'W1~1~~l'lllJ1W::'WV1m ruf11':i ln~'I'~ VlTI IYfIl'W'Ufl'l h fl ':i 1lJ i Ui1'1f11'J'W\P.lJ'W 1V1 

11 ~fl'Jfl9f'Wil fl'l tl'W 1':i fll..;' l.ul'lIW::fl1'UfllJ'Wf.J1TI IYfIl'l'~~iiu':i ~ iY'VlTIfIl'l'~ l~fl'W\P.lJ'W1'Vl'U 'Vll'l iY'IfllJ 
• q 

mi'i 'UiJty111f111lJVlf) 11'W lW~vm::~ufjrum'W;11'l'tlfl'l fl'U i'Vlm~mll'W 'Jlf)~ 1'W 'W\P.lJ 'W 1'Vl1'11f'f':iEl ~ nl1 

lW::l1:: ri '1~·m111'IYllJ 1':it111'lU~'W f11':ifl1UfllJ il fl'ltl'W II('l~fh~~ hfll11'11lJ~ iU i~flcil'l~'1~'U u..;'l1~ 'I 
q 

",. " I 

Uml'1V'I11l'U.ufllJ('lYirl1rlW1'U f11':iu':i::vmll~l 'U 1':ifl~~!~flU':i iYl'l B'W 
'" u q 



1. 	 ftfrlonlJ'IJ<OV11(l::;f)(l1f)f)l'lIn~YH.Jlij(Y.fll'W 11(l::;f)1'lIn~,jfitl~Vl'H ~.:Jf)11~mH\Jtl.:J hfl 

nh~l.:J l~tllM1~tl.:Jrlfl11lJnmJ!~mlhJ11'W l'Yll.:J i 'Wf)11'W1'll'W lVl~ml1 \9l"tl~'IJ'W 1fl~'W ... 

1Jtl.:J n'W f)11! n~'WVl ij (Y.fll'W'Utl.:J hfl!~l'~l.:J~ihh::;iY'Yl ij.fll'W~ llJ'W 1 V1J1V'H ~f) 1'W f)11 

nl<O~11fl!~1~1.:J'Utl.:Jtl.:Jrlf)11tl'Wl~vl(lf) 

,;) 1 "'1 j.I j) ~ .d d 	 (l.I I 9 
2. 	 ft"mn lJWf".l(l'Utl.:J'WVl1i 1fl!'Yll'b'1.:J!W::;/'H1tl11'IJfl'Yl!1V Wolbachia (tl1fWtl~.fllV t'W 

!9f(l~'Utl.:J'W Vl ijhfl!~1~1.:J) ~ a'lJ'W'W i'n'IJ f)11 !n~'W Vlij (Ym'W 11(l::;fll1 If)~,jfim Vl'H~.:J 
'" 1 'li 'li .k 0' 'li9'.d III 'li 1. I ' '" .::ll '" '" 0'0

f)111f)EJ1'Utl.:J 1fl!'Yll'b'1.:J 9f.:Jtl.:Jflfl11m l'HlJ'YlI~'IJ~'Wl lJ(Yf)11'WI'll'Wl!lJ'WH(l\9l.f)tuCVI... 	 ... 

3 . ftf)EJlfl11lJ'H (llf) 'H mV'Yll.:J'W'W 1im1lJ'Utl.:JV'W 'Yll.:J .f)iJri'lJ n'W ~a'lJ'W'W i'n'IJ f)1 1 <P11!'U'W 1 1 fl . ... . 
" 'Utl.:J fll1 ~\9l!~c)'Wvlijhfl!~1~1.:J 11(l:::f)11 !f)~t1Bf)~Vl'H ~.:J f)11 ~f)EJ1'U C).:J hfl!~l~l.:J 

l~m~'I'll'W1!'1I'W~1~~\9l1lJf)11'WVlmrufll1 !f)~'WVlij (y.fll'W'U C).:J 1 1fl 11 (l~ f)11 !f)~t1fimVl 

ctll'W lUJ1'W.:J 1'W l<OtJ) ::;~'IJ ~f) ~.:J'IJ~ !t1'W 'Yl ~'WVl m'IJfl fl (l~iJmu ri111na'.:JfllJ 11(l~
u 	 • • 

t11::;!'Ylff'b'1~ 11(l~iJmllJ'W~c)lJ~'IJ~H~\9lH~\9l.ntucr1 !'Ylfll'W l(lvfllm'W'Yl611(l~'W1\9lm1lJ 



o 

" y 

fl11ftflfj 1 i 'Wflf \Iii 'il::ffflfjlU 'il ~tJU1:'I::fl1:'l1flflnln'fl'YW1nrrm'Vi 1m:: fl111n'fltJilmtJ1l1~'1fll1 

f flfJ1'IJtJ\I h fI 1'l'11 '*1 \I l~tJ i'\11~tJ\lf1f1'J1lJ~hnj ~\llll'WU'W1'Yl1\1 i 'W fl11ffflfj1fl11Vl'nJ'W1tJ1f flfj1 .. 
~1~'fI1Pl1lJ fl1 'j'Vi tJ1flHln1f1 1Pl1:'l tJ'fI'il'W lf1~'W il tJ\ltl'W fll'j In'fl'Vi tJ1n rrm'Vi'IJtJ\l11 fI1'l'11,*l\1~ii 

lh::iY'Ylnm'Vi 1~tJiJtJ\ltl'Wfl11 tJu~i '\1lJ'lJtJ\I hfl1'l'11'*1\1 U1:'I:: fl1~'fI hfl1'l'11~l\1tJriNa'lV'W1Pl1lJ. 
'W 1tJ'1J1tJ'lJtJ\I tJ\lf1fl11 tJ'W llJtJ 11:'1 fl 1'f1 tJl'11fll1 rl11 1 'il111 ~~1Pl1 1'il'Vi1J'Vi tJ1111 'jfl1'l'11~N Wuchereria 

" 
bancrofii ~iiu1:'I::hjii'VitJ1nrrm'Vi i'WUl1~\I'lffl'lflJ'lJtJ\I hfll'l'11'*l\l 11lJlf\lfl~lJfl11JfllJ * ~1~~'fI1~tJ 

q q q q 

\PI tJ1Jrr'W tJ'I 'Yll\l.fliM' lJtl'W 'lJtJ\I ~ l'1flltJ~ tJ 11 fl1'l'11'*1\1 1'f1 tJftflfj 1f111lJrl1flruU1:'I ::m1lJ~lJ~'W,j1:: '\111\1 
.. • u 

y 

19S11PllmJ 'il1fl Thl 1l1:'l:: Th2 cells U1:'I~fll11n'fl'VitJ1nrrm'Vi ~m1\1fll'j1n'fltJilfWtll'\1~\lfll'jfflfj1 
1 ~ ~ 

y 

!'HH'Y11 'lf1 \I 'l.H)fl'il1fl'W iJ\lftmnG\lm1lJ,hn~'W,jtl1J1::~1/hJ 1mYJml~tJ 

y 

~ • 1 "" ~ ~ i ~"" '" 1 ~ ~ 0 0 'I ~ ~ i ~ ""0

'lJtJ'l,j1:'l1,lJU1J1Jfl11IPltJ1Jrr'WtJ.:l'Yl1\1r;]lJfJlJfl'W 'W~1Pl'fl1'lftJ! 'jfll'Y11'lf1.:lfl1:JlJIPlW'l 'il::'Y11 '\1l'IJ1 'ili:W15'W'fI 

'lJtJ.:lfliJnlJtl'W~rr1lJl1 0l'111:'11 tJ'Vi tIlnl~ ~\I 'il::11l'Wl1'W 1'Yl1'l~~'W1fll'j f flfj 1l1f11'l'11,*l\1~ tJ 1 tJ " . 
,1 ~ 1 ""1 ~ ~ '" C1 '" .J

'WtJfl'il1fl'W fl11fl'flfJ1 !lJl1:'lfl1:'l'IJtJ\I'Vitll'li !'jfl1'Yl1'lf1\1U1:'I::/ '\1'jtJU1JfI'Yl11tJ Wolbachia (9S\I• 
tJlfftJtJ~mtJ i 'W19S1:'I~'lJtJ.:l'Vi til nl 'j fI 1'l'11 '*1 'I ) ~ ~lJVl''W,jtl1Jfll11n'fl'Vi tJ111 rrfll'Vi 1m:: fl111n'fltJiln~ til 

~ ~ 1 ~ ~ 0 1 '" 1.1 '" .J C1 i ~I "" 
'\11:'1\1fl111flfj1'IJtJ'I !1f11'Yl1'lf1\1 'il:::'Yl1 !'fItJfl1111:'ltJfl !lJ11Pl'W9S'IlJfl11lJrr1lJl10 'Wfl111lJ'WUtJ'WlPll'il'W'il1fl 

]1'W'Ii'tJ'l,j1:'l1iftJ'I~'W ~ 1~11~1~.:l 1fl1:'I'Wv'W~rr'W 'I 'ilJ'Wu1:'I~rr~l\11tJ1~'W 'I 'W11 tJ\ltJfiU~fll'j l~tJflflfJ1 
m1lJ~lJ~'W,j~tJfll'j 1n'fl'Vi tJ111 rrm'l'l tl1J~'1~1tJri1\1 'il1fl~thtJu1:'1::/ '\1 ~ tJ 'I 'W ~\Wr'Yl'fl1:'l tJ\I~ tJ 1 tJ .. 

y 

. rl1l1f'lJfll1~~J'W1~1~'fI1Pl1lJfll1'VitJ1fl'j\u1 'j fI'W'W 

'Yl1.:l~'W'Ii m 1lJ'lJtJ\lV'W 'I 'W1:: 'lJ'lJfliJnlJtl'W l~un V'W'lJtJ.:l~1f'lJ'lJ'Wth9S1:'I~ ~~lJ~'W,jtl'lJfl11'fhiJ'W. " . 
" 

11 flU1:'l~/11~ tJfl11 tJ fin5 til11 ~\I fll1fflfj 1 'IJ tJ\I fl11~'fI1'lftJl1 'W tJ'W 'Vi tJ11111 fl1'l'11 '*1 \I 

o 

* f)~lJfI1'UfJlJ ft~'l.h:::'b'lm~tl1T1U~~l\.H!'l1ri-:j'll'f)'ll'lJ'IJ ~ -:j hfl Mi''IJ'I'Wl~hfl!Yi'l~Willf)f)l 'H)~'lJMQ-:j~Vl-:j 

~m\1~-:j U~~'S1j) j,j'l'l'Ui.:J1lJ 1mY1C11!~ u UC1:::U()'U~!j)'U'IJ~.:J'I'IU1~hfl!Yi'1~1.:J"wm:::Ufl'!ft~~ 'S1lJi.:J 1,jij 

~lf)l'SUfl'~-:j'IJ~.:J hfllYi'1~1-:jltJ'UnC11'Ul'U~Vm.J~u 101] 



l. 'VI) 1'IJ fftll'W f)1) ru'\HJ.:J hfllVll'~l.:J1'W'th~! 'VIf11 'Vlt:1 1~Vl'VIfl iJfl!~.:J ~ f) ~.:J ti'~) 1f)1) ~~!~fl 
ti'm 1f)1) !f)~'Wt.J1liff.f)l'W !m~ti'm 1f)1) !f)~'!JBf)~V1'Y1".:Jf)1) ~mn !~mtl'W!!'YI~.:J B1.:Jfl.:J 

~hiJ'W'lJfl.:J 1 )fl!V1l'~l.:J l!"~f)1) !f)~'!JBn~V1'Y1".:Jf)1) ~mn'lJfl.:J 1 )fl!V11~N ~.:Jff11J1)fI 

'1111 '!Jrif)1)vr\PlJ'W1!t1'W~1~~mlJ '['Wf)1)'W V1m ru1 )fll~
'" 

5. 	 trf)l~V1'W '['YIli~liflf)V.f)li'l'J:.:J lifl11lJi~~ru"li)nl lifl11lJ'l'h'Wlty1 'W.:J 1'W l~U) ~~'IJ~ f) 

l! ,,~lifl11lJff1lJn t'I '[ 'W ff'YI 'tl1'U11'}j"1!~fl'!J) ~um11 '*1'W)~~'IJ'}j"lJ'}j"'W !m~ff1"1i n ill ff'U 1~. . 	 . 

6. rm.:J1'Wl'}j"1f)1)!~Wl!",d'['W.:J1'W'!J)~'l1lJl'}j"1f)1))~~'IJ'}j"1~!!"~'Wl'W1'}j"1~ mll.:Juflu 1-2 

!~fl.:J~fltJ 



o ~'lhnJlIfll~l~U (Research design) 

ltlUtJtJfl1'jftf1'l:ll!lltJutJtJ Analytical Research 

O 
.. . 

0 a '" _I _'i
fll~fll'YI'U~'Vi'U'YI U~::: u~:::'lflm&'Ul'YI'lJ1U (Target population) 

'1:l1'j lU~~~'j lU'WtJ'WtJllll1flll1l'*l~ W bancrofti ll":::~~~ 'j lU hJ'WtJ'WVllll1flI111i'N 

W bancrofti Ulfltl'j:::'lflm~mftv'V~1tJll'V!ri~'l!fl 'IPJ'\J'V~ hm111i'N tl'j:::'lflm~";l'V(i1~ 
• 'I 9/ '" 1 19/., 9/ 'I 9/

'V.lflfltJu:::~nwm:::tJltJfl1'j ~'V!fllllJtJl.w'VlJ ~tJ ~'jtJ'\J'VlJ" (informed consent) ~tJfl1'jI'\Jl 
y 

~llJ 1m~fl1'j~ltJmlmnJfl'j''il .fl1tJ'V!~~fl1'j;llU~11tJ"~I~hJ~'\J'V~ lm~fln l~v'il~ 1~1tJ 

o 

W bancrofti 

Im~Ii'l'V~'illflfl1'j l'ill:::l~tJli'l'V~~ltJ~lJru'li'm"ltJll'UtJtl'j ~lJ1ru 5 iJ"ilil~'j 'illfl~lhtJ~~'j l'il
" 

'WtJ1lJlmYlml~v ll~l't.hlJ1H"'lJntJ ethylenediamine tetraacetic acid (EDTA) ~~ltJ'W 

",wu 'V~ n'Wfl1m~~~1'\J'V~1i'l 'V~ 1~'V~ 'j l'il'Yll~ 11'V~tla'l1~nn 

a V o fll~lflll~111~1'lJ'lJa'lJ~ (Data collection) 

Q Ii' Q rI 
llml:::'V!'Yll~fl'VlJ'Wll~m Microsoft Excel 6 .0 ll"~ SPSS 1l.5 

o 



.. 
.., 0 '"o 'lJU~t)Ufllj~lIUU.:ilU 

.. , 

,J\,!'n 1 fln1m~~tI'IJtH'9I'1~'flU"'U'W(;11").h 

'IHJ..:! T lymphocyte (:- IL-12) 1~ltIi1i Sandwich Enzyme-Linked Immunosorbent Assay 

(ELISA) (eBioscience Inc. , San Diego, CA) 

" 
lysis buffer ~lf),rlJ~..:!tYn~Hn';i'\~'t..!~m'jlJ 1~vi1i phenol-chloroform 

.. , 
Q..I .ct ~ (> Q.I d 

'IJ'U'YI 4 fllj!'W)JmU1U"lj'WU~f)jj)J'lJt)..:Jtl'U 

rVhJ~llJ 1'WtYl';iVl'W ~m ';ilJ'Ufl..:!V'W~tY'W1~ 1~viJ~n~tJlCjf) 1'li1'W~tlJfll';i tY 

(Polymerase Chain Reaction; PCR) ~,,:!';i1Vn~tflV~1'Wr-H'1f1l';ii:5'v' 

.. , 

,J'Ui'i 5 fll j 1 fltlUU'U 

o Q.I Q.I" c9 Q,I 

t11 PCR product lJl'Yll gel electrophoresis lm..:!~lf1'W'W~,,:!~~U()'U'Ufl..:! DNA 

~..:!f1~11flflf1~lm~nlJl purify 1~vli' QIAquick Gel Extraction Kit (Qiagen Inc, Valencia, 

CA) l1"..:!~lf1\P1n~tYfl'U PCR product ~1'fi'~1f1f1l';i purify ~lm~n 1~vt1nJlvhf1l';i run gel 

electrophoresis U"'1t11~'Wri1lJ~tflWfl~tYn~ l'fi'~lm~nt~fllJ~fll.,j'ln'U pET-TOPO®vector 

V.dloV' r/vv . ... 
(Invitrogen, Carlsbad, CA) Un1~..:!'W1'U1~t9mnl~1'Ul'W EschenchlG coli stram Top 10 



. ~ 

m'WH"~1(J automated sequencer 

.. . 
u .et Q Q 

'U'Wt1 7 fll'j!~'jtJl.Jueu~u'\)u recombinant peptidoglycan associated lipoprotein (PAL) 

~ 1, I d 1 ~ 0 ,,~~ .J d 

'ff'Jl'l 1J'J~'W PAL ~(Jf11'Hl1'WV1'Wll9f""I'illiJ1'W Escherechia coli BL-21 9f'llJ 

~ d ~ n. ~ ~ 
vector 'Vl'fffl~ll'Vl'Jfl(J'W pal ~1(J isopropyl fJ-D-thiogalactopyranoside (IPTG) 1l"1'fffl~IWfl 

11l'J~',J 'illf1l9fm~'I~lUl'W 1~(J1~ sonication Im:;vhi ,r'IJ1~'Vlf 1~(Ji~1~ affinity 

chromatography (Ni-NTA resin; QIAGEN, Valencia, CA) 

v • 
... '" ...
'UU't1 8 fll'j~'j1'\)1~ anti-peptidoglycan associated lipoprotein (PAL) IgG subclass antibodies 

1~'J:;~'IJ'lHl'l anti-PAL IgG subclass antibodies i'WVlmm,hufl'l~il1(J 1~(J1~ 

Indirect ELISA 

.. 
'ill fliT 'WtJ lm'ffn~ 'ffl'J 

,ru~ 10 f)nfl~uijemnnJ'\nnf)'HmtJ'Ue..:jtiu TLR21ufll'jflmn 

V'W TLR21l'J:;flfl'IJ~1t1 3 exon l~tI~ exon I II":; exon 2 11111llmr1'mll'W 11l'J~'W 

(noncoding exon) ri1'W~lIllmr1''ffI'LJ'W 11l'J~'W TLR2 ClQi'W exon 3 f11'Jri~l~flflfl1llJ 
.d .d~ ~ jJ

l 'm lfll1 mtl'UCl'l tI'W TLR2 m'illflf11'J'Vl'IJ'Vl1'W 1'J 'J ru m'J lJ'Vllfltl1'UCl'l 1m:; 'illfl]l'W 'UCllq! "'UCl'l 

fl1llJl1mfll1" 1tI'Vl l'l oW'W li m 'J lJII 'IJ'IJf11'J 11l~tI'W1I1l"'lei l~1J'U1fl~ 1 Cl ''Vl~I'Vltl'lv1l1111 'l-i'l l~tl1. 
(single nucleotide polymorphisms; SNPs) i'W HAPMAP (Hapmap database; available at: 

http://hapmap ,orgL) 

http://hapmap,orgL


.., 
.. 

.oi
, 

• .oil 14 {J.oi'tn.!'n 11 flwnHI 'W m tI'W TLR2 

ct .oi'i" iii ."~ .'
• f)1'ifWYHHU muclU TLR2 VlJU'HU.J -197 to -174 ins/del 

ffm:J1fllllJ'Yimfl'YimtJ'Vll-.l.whl1im'llJ~li1l!l'Yitl-.l -197 to -174 ins/del lw exon 'Ufl-.lVhl. 
TLR2 hWI'Vlfl'Wfl Allele-specific polymerase chain reaction (AS-PCR) hwH'I'W'JIlJfl1 -197 to 

174-F (5'-CTCGGAGGCAGCGAGAAA-3' 110~ -197 to -174-R (5'-CTGGGCCGTGCAAA 

GAAG-3') iJ~lJl\Pnihlfll'lYil PCR'25 DL iJ'l~flfl'IJ~htJ PCR buffer (10 mM Tris-HCI, pH 9.0, 

1.5 mM MgClz, 50 mM KCI)(MBI Fermentas, Ontario, Canada), dATP, dCTP, dGTP, Uo~ dTTP 

(MBI Fermentus) flOl-.lo~ 200 11M, Whl 19111' Taq DNA polymerase 1.0 ~'W~ (MBI Fermentus), 1'W'l 

IlJfl1oUl-.lo~ 10 pmol ~15hl!fll,Jl'YilJltJ 50-100 ng lhf1'1'lo~mtJi-.l'YilJ~loUllflffl-.llvilJiJ~lJlruihl~ 
15hl!fl (Perkin Elmer thermal cycler, Gene Amp #2400) l~wi~hh!!mlJ ~-.ltf 94 fl.:JfYll9iolqfmy 5 

ml1 94 fl-.lfYll9iolqfmy 30 lhlll1 58 fl-.lfYll9i0!qftJO' 30 lhlll1 Uo~ 72 fl-.lfYll9iOlqftJO' 30 lhlll1 
" , 

~lhllhl 35 'Jfl'IJ ulflt!hlllfl) l~l,h iJU'IJ'IJ 'U fl-.lU f.l'IJ~15hl wl 'fl tJ'tJ 1No Ni)~Y;qftl1{i iJl-.l Nlhl 
" 

• f)11Rf)Y1iiTu1rnJiiu TLR2 viJUmh +597 TIC 

ffm:nfllllJ'Yimfl'YimtJ'Vll-.l.whl1im'JlJ~1i11U'Yitl-.l +597 TIC !hl exon 3 'Ufl-.lVhl TLR2 l'fltJ. 
l'Vlfl'Wfl polymerase chain reaction-restriction fragment length polymorphism analysis (PCR-RFLP) 

1'fltJii'i'W'JIlJfl1 597-F (5'- CCTGAGAGTGGGAAA TATGGAC-3') Uo~ +597-R (5'

CTCCATT AAGGGTACAGTCATC-3') !hlfll'lYil peR 1~1J~lhllhl~15hl!fl'IJ~nru~llflll1J 

'\1mfl'YimtJ'Vll.:J.whl1im'llJ~.:JI~hlIi11U'Yitl-.l 'iJ'fl ~l'Ufl-.lmhl 19i1f~'fl~11'Wl~ Mae II l'fltJi~iJ~lJl~'l i hl 

fl1'lYil PCR 50 I.lL iJ'J~flfl'IJ;)ltJ PCR buffer (10 mM Tris-HCI, pH 9.0, 1.5 mM MgClz, 50 mM 

KCI) (MBI Fermentas , Ontario, Canada), dATP, dCTP, dGTP, Uo::: dTTP (MBI Fermentus) flOl.:J 

If) 0' "" If) 0' 9J d

0::: 200 IlM,ltlhl !9ilJ Taq DNA polymerase 1.0 ~hl~ (MBI Fermentus), !'W'JI1Jfl'l'Ul-.lo::: 10 pmol 'fl 
", 'I ", 

Ighlltl!,J1'YilJltJ 75-100 ng lJ10'1'l 0:::01tJl1.:J'Yi lJ'fl IoUllfl~fl-.llYilJ'lHlJlru 95hl~15hl!fl (Perkin Elmer 
.. 

thermal cycler, Gene Amp #2400) l'fltJii'liJmmlJ ~-.li1 94 fl-.lfYll9iOlqftJO' 5 hlll1 94 fl-.lfYl 

19iolqfVO' 30 1hlll1 52 fl-.lfYll9iOlqftJO' 30 lhlll1 Uo::: 72 fl-.lfYll9i0!qftJO' 30 1hlll1 ~lhllhl 35 'lfl'IJ 

'iJlfl,:fhllJ1NON~I'lY;qftl1{itJl'1'fl~lmflhl19i1f~'fl~11'Wl~ Mae II (MBI Fermentus) 5 m11'l 11fl'l1:::r1 
" 

'JtJU'IJ'IJ'Ufl-.l11f.l'IJ~15hl!fll'fltJlJ lltJ~-.lNl'W m~!!O'Il'lYh!lo~lJll tJVfllJ;)ltJ ethidium bromide Uo~ 
" 

http:W'JI1Jfl'l'Ul-.lo
http:IlJfl1oUl-.lo
http:flOl-.lo


• f)1'iRmnfJfu1rnWu TLR2 ~llIm/.J +1350 TIC 


ftfl1J1fldlll'Jlimfl'JlimtJ'Yll,n~'tJ1im~1I~~lU'Jliti'l + 1350 l'U ex on 3 'IHl'lV'U TLR2 hw. 
t'YlfltJfI PCR-RFLP hwlctl!vntllfl{ +1350-F (5'- AGCCTGTGAGGATGCCTG-3') u,,~ +1350-R 

(5'-AACATGGGTAAGAGGGAGGC-3') l'Ufll~'l'il PCR tvtll~l'Ul'U~tv'Un),lJ~Id1U~ijfldlll 
'" .di .?I 0 , 0 "I d' '" 0 1 'I'I v

'Jli"lfl'JlimV'Yll'l'W'U~m~lI91'ltU'U~lU11'U'l~~~l'IJfl'ltfl'U !91l1~~~lt'Wl:: BstMW I ~tJ !'lfffilll::!'U 

fl1~'l'ilV1C]jm{l~tJltltJ fll~ftml1~1'U''Y1'lIv'U TLR2 ~llmti'l +597 TIC mi'l\llflJ'UlJ1H"rlil~V1C]j 
m{lLl~~~lmfl'U191U~~~11'Wl~ BsrMW I (MBI Fennentus) 5 tJtJ~ 

QJ 

ftmmlwltJtJ lfl~1 fl 1'Yl~ (DNA sequencing) tv!flU'UV'UH"fll~ 'Jlil~1'U 1'Ylil1~tJ~1I'~flfl\llfl 

fl~lI~lhtJl!"::fl~lJfldtJfJlI~l'Ul'Ufl~lI":: 5 fI'U 1~wl~ Big Dye Tenninator kit (Applied 

.d 
Biosystems, Foster City, CA, USA) U"~lmfl'l ABI PRlSM 3100 DNA Sequencer (Applied 

! & Q 4'0 OJ ~ d. '11 0' 'j) tI 
Biosystems) \llfl'U'U\lnlml::'Jlim~tJ'Ulfl"1fl !'Yl~ 1f1tJl'lf9lflvJuJ~ Chromas LITE version 2,01 

Software (http://www.teclmelysium.com.au/chromasJ ite .l1tml) 

.. , 
Q.I ~ ~ , 

'\JUri 12 fWnlfrJl::VI Haplotype 

" 'Yl~fffltJ1111.LlutJtJfldlll11mfl11mV'Yll'l~'U~m~1I'IJfl'lr1'l 3 ~lU11ti'lhlltl'U (haplotype 

analysis) l'Um~!vtllflllll!~Mflllll'li'tJ~fl hfllYllctlN 1~tJlctl1tJmmli Phase v2.0,2 

.. , 
Q.I ct , , VI_I' Q.IQ 

'\JUri 13 f11111fl11::Vlfll'HlltlrlflVl Au11'J.JflU Pair-wise linkage Disequilibrium (LD) 

'Yl~fffl1Jf)1~ OlV'Yl fl~ 'tJ~llltl'U Pair-wise linkage Disequilibrium (LD) '\Jfl'lfldlll 

" 'I1C1lfl11C1ltJ'Yll'l~'U~m~lIr1'l 3 ~lU11ti'l 1f1tJl~hJmmli Java LINkage Disequilibrium Plotter 

(JLIN) 

'Jlilflllll~tJ"~" (allele frequency) 1f1tJfllnJtJ ~l'Ul'U 1. tJU1J1Jfldlll11C1lfl11 C1ltJ'Yll'l 

~'\.J1im~1I111~~ltJ~1'UJ'U1m 11119111~'l'Jlilifi ril'\.Jfldlll~~1'U''Ylil (genotype frequency) 1111~tJ. 

'Yll'l~'\.J1im~lI'f1'lfl~ll 'Yl~fffltJffllfl"eJ1{~-11~rl'iHfl (Hardy-Weinberg Equilibrium; HWE) 1~tJ. . 
f)1~tm V1JtYiV1J~lflllll~~1'U 1'Ylil~fI1~11'r'ltl1J~1~'~\l~ 'l1~tJlctlffi\~ Chi-square (02) ltml::,1 

~l'Yll'lffi\~Iv!flftmdlfldlll~lI~'U £~flfldlll' li'tJ'lJfl'l1 ~ fm11~1'l 1f1mtJ~ tJ1JlYitJtJfldlll~-D"~"l!":: 
mlll~~l 'U 1 'Ylil'IJ fl'l~lhtJ h fl!l11ctll'l1m tJtJ!YiVtJtltJfl~lIfldtJfllI 02 test hwn ItJ~ tJtJlYitJ1Jfldlll 

QJ • • 

http://www.teclmelysium.com.au/chromasJ


I '.c. tI 'j/, I 

lI~fWll.:.J 1!ml::;'l1f11 odds ratios (OR) II"::; 95% confidence interval (eI) 'l11fWll P value lHltIf111 



I 

& o<:::log) Q,J'::::' ..::::. & 1 g),., " Ji Q,J 31 ~1fI H fll'.i "fll '.if10EJ1f1lJfllJO'W TVW11 'If,H1f1'\l tl~ '.i fll'Vl1'1f1~: mJ;Yfll'.i 1Jtl~ fl'W fI11:::1'Vl1'1f1~ 
'U q q 'U 

" .
ll":::fll'.ifh1i~ 1'.ifltlV1~m1'.i" '\.h:::fltl1J~1fJ 3 1f1'.i~fll'.ivmJ'wlil'W 1f1'.i~fll'.ii1ifJ~tlli1v~ 3 11 (l'I.f1. 

" 2550-2552) rmfll'.iftmn1'W1Ill'.i mJ'W ('.i1fJ":::I~fJ~1'WfI1f1rl'W10) 1~Yi1fll'.irl1n~ hfll..;'l~l~1'W 

1.h:::'lf1fl'.ii~l1lJ~ 7,898 '.i1fJ (tllfJ 22.63 ± 16.56; 1-80il) ~tllfffJtlV1'W 6 ~hfltl~~lil'Wlll1ri~'lffl'lflJ 
q 'U q " 

ll":::~llfltl ff~'\l":::1J11'W 1i~111~ fllru 1l'W'lJ1 l'I'IJ hfll'th~l~1'W'\.h:::'lf1fl'.i ~ 1'W 1'W 49 '.i 1fJ ~~lil'WUI'l'.i 1 
• u • 

y 1 ~I y ';;'1m1lJ'l1mmm:::: 0.62 ~tIllJ'Wll'lf1'1f1fJ 36 '.i1V ('.imm:::: 73.5) (tllq 32.22±17.47; 4-80 lJ) Im::::ll'lf1 

m\j~ 13 '.i1V (~tlV"::: 26.5) (tll~ 33.54±16.28; 13-60 il) 1l"::::1l10fll'.i~~l'lllJfll'.ii'mn1'W1..h::::'lf1m 

~1'W1'W 65 '.i1V 

<V Q,J 11)31 I J I .::1 

fl'IJfll'.itlf)!J;Y'IJ l~llfl interleukin-6 (IL-6) 1m:::: tumor necrosis factor-alpha (TNF-U) ~~'\l'WVV1~lJ 
. " . 

UVrl1f1ru'Vl1~ J;Y()~1 'W ~{hv1 '.ifll..;'1i'1~YiihW11l J;YfI1l'1l~ tl S~ (1 fI'.i ~ fll'.i VtlvYi 1) II":::: 1~'Vl 'IJ'Vl1'W 
u '" 

Wolbachia surface protein (WSP) U,,:::: 

peptidoglycan-associated lipoprotein (pal) ~l-11J;Y'W'l~I~tl1f1"'\.JIm::::J;Yf1~ hh~'W~ii'ftmn'Vl1~fllJ 
lqJ'Wi'VlVl (1 fI'.i ~ fll'.i VtlV~ 2) l'l"tl~lI'W l~'Wlfj111lJ1V (toll-like receptor 2; tlr-2) i 'Wfll'.i 

Yi1fll'.iftfl1l1f111lJ'Ym 1011 mV'Vl1~~'W 1i.fl'.i '.i lJ (1fI'.i ~fll'.i VtlfJ~ 3) 

rmfll'.ii1ifJ 1 'WiJ~ 2 J'W ('.i1fJ":::I~V~ i'WfI1f1 rl'W10) 1~Yi 1m'.iftflEJ1'.i::::~'IJ19l'11'l1mr~ 
l~fJ1.utl~n'IJm'.i1'i'1'W01'.i Uf)!J;Y'IJ 1~llfl interieukin-lO (IL-IO) 1m:::: 19l' 11'l1mr~I~V1.utl~n'IJm'.i 

" m1JfJlJ'IJ'Vl'\.J1'Vl'\ltl~ T lymphocyte l~lln interleukin (IL)-12 l'I1J'.i::::~'lJl9l'11'1 lmi IL-1 0 ~~~'WtlV1~ 
• II. '" 

ljufJrl1f1ru'Vl1~J;Y()~'l 'W ~{hvYiljl'lV11l J;Y fI1l'1l~ tlS~ 'l 'W '\lUI ::::Yi'.i ::::~'IJ'\lU~ 19l'11'11milL- 12 J;Y ~~'W tlV1~ 
u '" .. 

)I ,,., , '" 

ljUfJrl1f1t1!'Vl1~J;Y()~ Yi'~ 'l 'W O~lJ ~{hVYiljfll'.i~~lcUtliJ 11 ~'l1'W lI,,::::~{hfJYiljl'lfJ11l '" fI1l'1l~ tlS~ (P < 

0.05) 'WtlO1l1flif fll'.i ft01l1'.i :::~'\.Jlltl'W ~'lJtl~~ ~lll'll:::~ tll'l fJ11lhfll..;' 1i'1~l'I1J11 II tl'W ~'IJ tl~'lfij~ 
Y I j.I , 

JgG4 lj'.i ::::~'IJ~ ~ ~'W tlV1~ljUfJrl1f1t1!'Vl1~ "'()~ 'l 'W o~lJ~{hfJYilj fll'.i ~~lcUtli1ll ~'l1'W (1 fI'.i ~01'.i VtlfJYi I) 

"" . 
'W tlfl1l10U 11 1flfll'.i ftOll 1 hh ~'WYi'~l1lJl'l'IJtl~l'IV11lh fll..;' l~l~lm::::11'lJfI~il1 fJ 11" '\.J11~V l~ tll11 hh ~'W 

Ifj1l1lJ1V~rl1f1t1J~tlfll'.i Inl'll'lV11l"'fI1l'1'\ltl~ hfll..;'li'l~ l'I'IJ hh~'W~ti1"''W i 1l1~l1ri hh~'W WSP 

1m::: hh~'W PAL ~~1~Yi1fll'.i 1f1"'\.JIm :::: "'~1~ hh~'W~~ori11Im::::l~Yi1fll'.im11l1~'.i:::~'IJ 

Utl'W~1Jtl~~tl hh~'W WSP 'l'W~ihVfl~lJ~l~'l l'I'lJ11Utl'W~'lJtl~'lfijl'l IgGJ II":::: JgG3 lj'.i:::~'IJ~~ 
" ,iI " 

~'WtlV1~ljUVrl1flru1'W~ihvYiljfll'.i~~lcUtli11l1l'l1'W (P < 0.05) 'WtlO1l1flU V~'W'lJUtl'W~'lJtl~'lfij~ 
U '" •

" . 
JgG 1 lj'.i::::~'IJ~ ~~'WtlV1~ljUVrl1f1t1Ji 'Wfl~lJ~{hvhfll.y(1i'1~Yilj'WV11l"'fI1'W (P < 0.05) (1f1'.i ~fll'.i 

http:33.54�16.28
http:32.22�17.47


~.dl QJQJo1 QJ d 

VBuli 2) ':illJ'Yl.:JfI'n'tllfll1lJ fflJ'W'U 'Ii 'U B.:JfI 11lJl1 flltll1 fllV'Vll.:J'W'U ~fl':i ':i lJ'UB~U'U toll-like receptor 2 

QJ QJ 01 r dQJ 0 QJ 

'Wllfl 11lJ fflJ'W'U 'Ii BV1.:JlJ 'U Vfflflty 

I So' I I 

rHltl1':ii~V l'U1Jli 3 U itll'11tl1':iftmll':i::~ll 1911~ ifllrli!nVl.ufl.:Jnlltl1':itltllffllU"::tl1':i~l'U 

tll':itltllffll ~"fl~HI'U i911~ imr~!~Vl.,jfl.:JnUtl1':ifllllfJlJll'YllJ1'Yl'UB.:J T lymphocyte l'U~lhvm'.:J 

!m'U~Ufl~~Bhh~'U PAL 1tJ~lhVtl~lJ~1.:J"l (1m.:Jtll':iVBvYi 

" 
tll':ii'mlltllvvl diethylcarbamazine 

. 
Om.:Jtll':i vflvli 1) 'UflmlltlUV.:J itll'11tl1':i~':il~1~':i::~U 

". 
2) ':illJl'1'.:Jftmnfll1mYlJ-w'UTI'UB.:J 

flJllJl1flltll1fllV'Vll.:J-WtJ'lifl':i':ilJ'UB.:JV'U llr-2 Yi~lUl1tJ.:J -197 to -174 !m::li~l!!l1tJ.:J + 1350 nll. 



. 
~ I '" _I ""y OJ ~ Y Y 
Im~0l'UJ6[J'YI 1"'luUUUOl 'lVl6'lHl'U6~'YIN.fl)Jfl)Jf)'U'lJ6~ I '1 rU'YI I'll N : U'YIU 1'YI.. .. ~ 

~ ~ ~ , "" '" "" I
'lJ6~ 19IIVllfl'U~lfl T helper cells AHl::::H6'UVlU6V1 IgG 'II'UVlVlN1" 

diethylcarbamazine 

i¢i'lilf)1'j1~'j :: ~'lJ 1911~ 1fl1..r~t~tl1.ue:J.:Jn'lJf)1'H)nn1"lJ 1¢i'wl inlerJeukin (IL)-6 tiel:::: 

tumor necrosis factor (TNF)-U 1'U~thtln~lJ~iitlBn~tIlM".:Jf)1'ji'mn,rfJtI (mild) tlBmtllM".:J 

f)l'j i'mntll'U nr1l.:J (moderate) Uel:: tlBn~ tl1M".:J f)1'j i'mn'lfiJ~1 'U HH (severe) M".:J f)1'j i'mn¢i'1t1 

til DEC trimtl~ tI'lJ!'Vi(J'lJn'U'j::::~'lJ i91 1~1fl,..Jl'Um::::nn~e:J~t-ie:J'Uf)1'ji'mn¢i'1t1t11 DEC Yl'lJ ':i1Hthti 
'" 

" hfll'~h»l.:Jii 'j::::~'lJ IL-6 ff .:J~'Umi1.:JihrmY1f1ru'V1l.:JffO~l1fJ tI'lJ1Vitl'lJn'U 'j::::~'lJ i911\91im11'Um::::my
'" u 

t~e:J~t-ie:J'Uf)1'ji'mn¢i'1t1t11 DEC (P < 0.05) 1~tlYl'lJ ':h1911\911fl,..Jontl"e:Jtle:Je:Jf1lJl1'U'j::~'lJff-:jff~~
" " .. ." 

nr1l 24 i11lJ.:JM,,-:jf)1'ji'mn ('jtlVi 1) 'Ue:Jf1'illnU iJ.:JYl'lJi1'j::::~'lJ'\Je:J.:J 191 1~ ifl,..JiJ.:Jffe:J~fl"tifJ.:Jn'lJ
" 
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1 

o 6 12 24 48 

¢i'1t1t11 diethylcarbamazine (DEC) utJ.:JmlJtlBn~V1M".:Jf)1'ji'mn'j::::~'lJ,rfJV (mild) tl1'Unr1l.:J 

(moderate) 1'UU'.i.:J (severe) Uel::::111iitlBn~tl1M"-:jf)1'ji'mn (no reaction) ; (*) Uff~.:Jfl11lJ 

tl\91 n~l.:Jmh.:JiitTmhf1ty'V1l.:J ffO~ (P < 0.05) trie:Jltl~ tI'lJ1Vitl'lJn'lJ'j::::~'lJ'\Je:J.:J 1911\91 1fl,..J1'Um::::uff 

t~e:J~t-ie:J'Uf)1':ii'm:n (unpaired I-test) 



fi'1VVl DEC 'W1J11~ihV hfl!Y1l'h:Jii'j~~1J TNF-a "',:)~hltlcil,:)ihjvrllriill'Y11 'H"fi~!rltllmv1J!Viv1J 
~ ~ u 

nm~~1Jl9f1~ 1mf1'Wm~!miitl~ntl'Wf)ni'mnfi'1vvl DEC (P < 0,05) m'Wl~'l'Wf)cilJNihVbfl. . " 
~ 

lY11~1,:jVi!n~u5mvl'l'H',:jm'ji'f)fjl'b'-U~~'WUH1'Yht1'W [rh TNF-a = 35.2 pg/ml (6.9-91.4 pg/mI)] 

('jU~ 2) 1~V'W1J11 '19f1~ '1m1' TNF-a ih~~1J"',:j",~Vinm 24 i'1 llJ':)"r1",:)m'ji'f)fjl~ibv1'jfl
cu cu it cu 

100 
* 

~ 

E 
'"'-

-+- No 
ell 
c. 
'-' --- mild 

--k- moderate~ 
I 

10 
--- severe~ 

~ 

~~ 
aa 
V'" 

1 

o 6 12 24 48 

i'nfjl~1VVl diethylcarbamazine (DEC) llu':)~llJUBil~Vl"r1",:)m'ji'nfjl'j~~1JutlV (mild) Ul'W 

nm':) (moderate) ~'Wm,:) (severe) HJ:'l~'111iiu5il~vl"r1",:)m'ji'ml1 (no reaction); (*) lm~,:) 

mllJU~n~l,:j tlcil':)iit1Vrllrity'Vll,:)"'fi~ (P < 0,05) lrltllU~ v1J!Viv1Jn1J'j~~mJtl,:) '19f1~ '1mJ'l'W 

m~u"'liitl~ntl'Wm'ji'nfjl (unpaired (-test) 



" '1''jtJ11~tJ'Wij'j:::lPltl IL-I0 ""'I~j,..IeJcil'lijumhfitu'VlN""()~
~ ~ u 

. " 
IYlli'l'lYiln\PliJfimVl'l1 ~'If)1'j ff)'l:l1'll'lJ\PliJ Um"l'lu":::'ll'lJ\Pl ~'W m'll'VllU'W (P < 0.05) 

fmf)lJ11'W'j:::lPltl""'I""\Pl~lJ"l 12-24 i11lJ'I'I1~'1m'jff)'l:l1 ('jiJ~ 3)
'" . '" 

40 

* 
..-.. 30 
"5-OJ) 

k-c. 
'-' 20<:> -- "I 

...:I-
~~ 10 

H 
If"> 

0 

o 6 12 24 48 

, 

':i~£J~nl;lll'itl-:Jf)1':i~mn (i'11".-:J) 

------_. -

-+-No 

~mild 

___ moderate 

~severe 

ff)'l:ll~'-;WVl diethylcarbamazine (DEC) ULi'l\PlllJiJfin~vnHr~m'jff)'l:l1'j:::IPl'lJ'Wew (mild) iJl'W 

mn'l (moderate) p.lm'l (severe) u,,:::lliijiJfin~tJl'I1~'Im'jff)'l:l1 (no reaction); (*) 1l1Hl'l 

fI'11lJU\Plf)~N'e)cil'lijumilfitu'Vll'l""()~ (P < 0.05) lrimmv'lJIYimJtltl'j :::1Pl'IJ'lJeJ'I 1951\Pllm1'lw 
u 

f)'j:::llm~eJ\PlneJ'Wf)1'jff)'l:ll (unpaired t-test) 



rim i''Unl':i 111 ':i~~'U19f111 1 fni'~I~tJl'li'tl '1f1'Unl':ifn'UTJ:IJ'U'YI'U1'Y1't1 tl.:j T lymphocyte 

1~un IL-12 hJ~ibtJ1Hl!lil'~l.:ll1".:jnl':ii'mJ1~lVV1 DEC 'W'U':h~ihvih~~'U IL-12 (l1l(l.:ltlV1.:jij
~ ~ 

lrvri1rl\lJ'YI1.:j~()~l1n V'UI~v'Utim~~'U 19f111 lfll.rlum~a~l~tl1lnm.Jnl':ii'f)1I1~ltJVl DEC (P < 

0.05) ~nm 24 4'll:IJ.:Il1".:Inl':ii'f)lI1 tl V 1.:1 hn1l1:IJ 111'W'Uf111:IJ1Y:IJ~U,j'tltl.:l':i~~'U'tItl.:l i9f111 imi' 

'lfU1I IL-12 ti'U':i~~'Uf111:IJ1'UUH'tItl.:ltJfin~Vll1".:jnl':ii'f)1I1 (~tJ~ 4) 

14 

12 

C 10 

E-e.o 8 
Co -.-No'-' 

N 
6-I ...... mild 

~- 4 

~~ --a-- moderate 

* ~~ 2V" 
~severe 

0 

o 6 12 24 48 

. 
'J~£J~n~111.r.:Jfll'J1f1'tn (~11lJ.:J) 

~lVV1 diethylcarbamazine (DEC) utJ.:I\9l1:IJtJfim Vll1".:Inl':i i'f)1I1':i~~'Ut!tlV (mild) tJ1U f)m.:l 

(moderate) 1UUH (severe) U(l::;111ijtJfin~Vll1".:Inl':ii'f)1I1 (no reaction); (*) H~1I.:Im1:IJ 

U\9lf)1'11.:ltlV1.:lijlrVri1rlW'YI1.:l ~()~ (P < 0.05) lritHtJ'1 V'UI~V'Uti'U':i::;~1J'tItl.:l 19f1111mrtUm::;u~
u 



• fll·HY~\.:Jhh~u peptidocIycan associated lipoprotein (PAL) 

Recombinant pal clone ~'~i'um'Jv'Wv\-ImllJQfl~'El~'IJ'El~til'fluiJ1fl~lv i'Yl~m11 

i~()mhIJ1Yilm'j'Yl~'ff'ElU!~m11nmU(l~'ff.fll1~~l'I1lJl~'fflJ'iYl'l1i'um'j'ff1N 1tJ'J~'W PAL l~vYil 
'" " . "" " d .::::i d dd I '1 '" '1 '" '" 'jJ

fll'jmV~IIUfl'YlI'JV Escherichia coli 'YllJ pal clone 'ElQ.fllV 'W1I(l~I(lV~ 'Utll'l11'JHW.:JI'I1tJ Im1 

.d • '1 'jJ 'jJ 1" I '" 'jJ 'jJ •I'll 'W V1'W 1 (induction) 11 'ff'J 1.:J lJ'JI'l'W ~ 1V isopropyl-beta-D-thiogalactopyranoside (IPTG) II (l1'Yll 

." . 
m'J'fftl~ itJ'J~'W~lfll9imlYinm~1~'11~mnuri1'Wih'l'ff (supernatant) Im~ri1'W~~fl'El'W (pellet) lii'El 

~'J1'illtJ'J~'W''Wri1'W~1~'1 ~1V1TI sodium dodecyl sulfate polyacrylamide-gel electrophoresis 

(SDS-PAGE) 'YlUlllJm'J'ff11.:J 1tJ'J~'W'Elci'l'W'jtJ inclusion bodies 1I(l~lJm'Jv.l~~ ltJ'j~'W'l'WtJ~lJlru
'" '" 

~ .d 0 'j) Q d~ oe.:..,d 1 '1 'jJ'ff'jl~ ltJ'j~'W 'ill'W1'WlJlfllm~IIVfl '1 'l1U'j ~'YlTi~1VTIi affinity chromatography ~V 'Ii Ni-NTA resin 

Yil'll1'ffllJl'j()IIVfl 1tJ'J~'W PAL 'El'Elfl'illfl 1tJ'j~'W~'W'1 'IJ'El.:J E. coli'~ (~tJ~ 5) 



kDa M rPAL kDa M rPAL(A) (B) 

100 
75 

50 

37 

25 

20 -
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50-

37

25-

20- · 

~ hh~'W peptidoglycan associated lipoprotein (PAL) ~IWf)'h1''U~''l'Y1lf 

~':lVl~ affinity chromatography hw1cti Ni-NTA resin UllJ1WJf) i~v 

SDS-PAGE 1I1110tJlJ~':lV Coomassie Blue staining (A) 110:::: Western blot 

analysis by anti-His-HRP (B) 'I'l'U hh~'W PAL ~ 22 kDa; 

M: Molecular weight marker 



peptidoglycan associated lipoprotien (PAL) 

~ . 
'1~\;lfll'ji~'j~flUUOlJ~UO~'lfiJ~ IgM Uo~ 'lfiJ~ IgG 11~ 4 subclasses li~11'Vll~ 

• y ~ 

~O hh~lJ PAL llJm~Um~O~'tIo~~':htJ hfllVi'1~1 ,:rViljfll'j~~19ioihH),UlJ (active infections) 11~ 
~ . 

f)~lJ~1J'JtJ~m'Jll'VlU IlJ lm:W1:'l11~ tJllJ m~um~o~ (Ag+fMf+) Uo~Vl'j'Jll Ill'VlU IlJ lm:W1:'l11~ tJllJ 
. .. 

f)~lJ~1J'JtJ hfllVi'1~1~Vllj'VltJl~ffm'Vll~01-:J (chronic pathology; CP) 

VlOO~\IlJf)~lJfllJUf)~~mfttJo~1lJ11l1ri-:J'l1f)'l1lJ'tIO-:J hfl1Vi'1~1-:J (endemic normals; EN) (Ag-fMf-) 
. . ~ 

(~UVl 6-1 0) l~tJ'VluilUOlJ~UO~'lfiJ~ IgG3 li~11'Vll~~O1 U'j~lJ PAL lj'j~flU~ -:J~lJOU1-:Jlj 

t1mhfityllJ f)~lJfll'j ~~ 19fOtlll~UlJ ~-:JVl'j'J\I'VlUUOlJ ~1\IlJ~~11'Vll~~O'Vl tJl~l 'jfllVi'l~l-:J (Ag+fMf

Ho~ Ag+fMf+) 1m tJU1Vl tJUf1U 'j~flU'tIO-:JHOlJ~U O~llJ f)~1JfllJU f)~~O lfttJO~llJU l1 ri-:J'l1f)'l1lJ'tI O~ 
~ 

hfl1Vi'1~1-:J (P = 0.003) 1~tJ'VlUfll'jff-:J~lJ'tIO-:J'j~flU1WlJ~UO~OU1-:Jljt!tJfhfiWllJ~1J'JtJhfl 
" u ~ 

1Vi'1~1-:J~Vl'j'J\I'VlUI1J lm:W1:'l11~tJllJm~um~o~ (Ag+/Mf+) (P = 0 .04) (~U~ 9) oUl-:JI'jnmlJ hi 
'VlUmllJUVlf)~1-:JOU1-:Jljt1tJrllrity'tlO-:J'j::;flU1WlJ~UO~'lfiJ~ IgG3 ~~ll'Vll~~O lu'j~lJ PAL llJf)~lJ 

~ 

1111 ri-:J'lff)'lIlJ'tIO-:J 1 'jfl1Vi'1~1-:J lJ Of)\I1f)U rJ-:J lll'VlUfI'JllJUVl f)~ l~ OU1-:Jljt! tJ't11fiW'tIo-:J 'j ::;<fiu1mlJ~UO~
• • u 

'lfiJ~ IgM, IgG 1, IgG2, !to::; IgG4 llJf)~lJ~1J'JtJ~l-:Jl 
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~ fll optical density ~ml:JJVl1'lh'lfl~'W1H'Y'l 450 nm (OD450) l'Wfn':i:r~':i~~1Jlltl'W~1Jtl~ 

'lfiJ~ IgM ~~11'Wl~l'itl hh~'W peptidoglycan associated iipoprotien (PAL) l'Wm ~llm~tl~ 
." 'jJ I 

'Utl'lHihV hflll'hMwViljm':i~~l~tl1J'il'ilU'W (active infections) ~'lYi~':i1'il'W1J!:JJ1mvhni1v 
<u • 

1'Wm~l1m~tl~ (Ag+/mf+) 11~~~':i1'il!li'W1J!:JJ1mYJml~v1'Wm~l1m~tl~ (Ag+/mf-) fI'W 

i.lf)~~mftvtlci1'Wlll1ri'l'lff)'lf:JJ'Uil'l hfllY11cMl'l (endemic nonnals; EN) l1~~Hihvbfl 
'\I q q '\I 

. " 1 .,,'"~ <jI.c:1.c:t Q ~ Q.I

1'V11'lfWY1:JJ'WVl'liLYm'Wl':iilH (chronic pathology; CP) ~V1'1i indirect enzyme-linked 

t Q..I.::::to d I 'J} 

irnmunosorbent assay (ELISA) ~~l1\91~~~~llLY~'l':i~~1Jl1tl'W\911Jil~'Utl'll1\91~~fI'W 11\11J1L1''W 

1lLY~'lflllQ ~ v'Utl'l ':i ~~'Lllltl'W ~1Jtl~l 'Wlll'i~~ f)~:JJ 
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~ fi1 optical density ~m1lJtJ11Glh'lfl~'W1!{l''l 450 run (OD450) i'Wf)1)l'fl)~~lJUV'W~lJV~ 

'lfU'fI JgGl ~~1!'W1~I'iV hJ'j~'W peptidoglycan associated lipoprotien (PAL) i'Wm~tm 
. v v I 

!i'lV'fI'UV'l H{htJ1)fl!Yi'l~NYiiJf)1'j~'fI!o)fvi1 'iJ 'iJ'lJ'W (active infections) i'l'lYi~) l'iJ'WlJ 1lJ 1mYl 
~ . 

m!1tJi'Wm~umi'lv'fI (Ag+/mf+) U"~\9l)l'iJll.J'WlJllJ 1mYlm!1tJ''Wm~umi'lv'fI (Ag+/mf-) 

fl'W'tlf)~~mfftJmj''WU'\1ri'l'lff)'lflJ'UV'lbfl!Yi'l'~l'l (endemic nonnals; EN) H"~H{htJbfl 
cu ~ Q <u 

• V 

9J 9J d.:::1. -=- od Q.I 1 4""


!'m'lf1'l'YllJ'W!J1li{l'm'Wt)V)'l (chronic pathology; CP) 'fItllli indirect enzyme-linked 

I Q.I -=-.:::1. r ~ 

immunosorbent assay (ELISA) ~'fIH~[l~~'fIH{l''fI'l)~'fIlJHV'W\9llJV\9l'UV'lH~''~fl'W mn.H{l''W 

H {l''fI'lfi 1m~tJ'U V'l) ~ ~lJ!!v'W ~lJ v~i'Wul'i":i:f) rilJ. 
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ltJ~ 8 fll optical density ~fl11lJ{j11 'lh.:jfl~'WH1:".:j 450 run (OD450) 1'Wf)l'j1~'j~~'UUtJ'W~'UtJ~ 
'lfiJ~ IgG2 Yi~ll'Vll~~V hh~'W peptidoglycan associated lipoprotien (PAL) 'l'Wfn~U~ 

I ~ ~ I 

l~tJ~'\JtJ.:j~ih{j1'jf1rYll~N'Vi~f)n~~l9ftJlhn)'u'W (active infections) Yl.:jYim11l'Vl'UllJ lmYJ 
<u • 

ml~{j'l'Wm~um~tJ~ (Ag+/mf+) Ufl~\9I'j11l1li'Vl'UllJ lmYJml~{j'l'Wm~umiltJ~ (Ag+/mf-) 

fl'WiJf)~~tJlr1{jtJci'l'Wu'l1ri.:j'lff)'lflJ'lJtJ.:j hfll'nl~l.:j (endemic normals; EN) ufl~~ih{jhfl 
cu q, q cu 

. " 
'jJ 'jJ.d.d Q ~ Q,I 1 ""'" 

l'Vll'lfN'VllJ'Vl{Jl1i~fll'Vll'jm.:j (chronic pathology ; CP) ~{j11i indirect enzyme-linked 

I <V Q.c::1' ~ 

immunosorbent assay (ELISA) ~~U\9lfl~~~U~~.:j'j~~'UUtJ'W\9I'UtJf1'IJtJ.:jll\9lfl~fl'W Ut:1'Ul~'W 

ll~~.:jfllm ~{j'IJtJ ,n ~~'UUtJ'W~'UtJ~'l 'WU~fl~f)rilJ. 



~ 	~l optical density ~flJllJtJ1J'J5J.:jfl~'W!!'ff.:j 450 nm (OD450) 1'Wfl11"1~1"~~D!!e:l'W~De:l~ 

'l5U~ IgG3 ~~ll'Wl~~e:lhh~'W peptidoglycan associated lipoprotien (PAL) ''Wfn~!!'ff 
." 	 'JI • 

1~e:l~'IW.:j~{htJ1 1"fll'l'11i'1.:jYiijfl11"~~I95e:llhHl'lJ'W (active infections) ~.:jYi~1"Jll'WDllJ1m" 	 . 
YJml~tJl'Wfn~!!m~e:l~ (Ag+/mf+) !!r;'l~~1"Jll lli'WDllJ 1mYJml~tJ''Wm~!!'ffI~e:l~ 

(Ag+/mf-) fl'WtJfl~~mfttJe:lQl 'Wll'l1ri.:j'l1fl'l1lJ'lJe:l.:j11 fl1'1'11 i'l.:j (endemic nonnals; EN) llr;'l~ 
jJ,..11 i 	 jJ jJ d .d .Q .ct " Q.I )' ~d 

~lJJtJ !1"fll'V11'l5WVllJ'WtJlli'ff.fl1'Wl1e:lH (chronic pathology; CP) !~tJJli indirect enzyme-

linked immunosorbent assay (ELISA) ~~ll~r;'l~~~ll'ff~.:j1"~~Dlle:l'W~De:l~'lJe:l.:jll~r;'l~fl'W 

IIi:lDI~'W II 'ff~ .:j~llQ~ tJ'IJ e:l.:j 1" ~~Dlle:l'W ~De:l~l 'Wll~r;'l~ flrilJ (*) II'ff~.:jflJllJll~ fl~l.:je:lVl.:jij. 
iTmhf1w 

u 	
(P < 0.05) 
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l'tH1IO 	 ~l optical density ~mllJ(Jllil.:jfl~'WU'ff.:j 450 run (OD450) 1'Wf)l~1~~~~UUV'W~UV~ 

'll'iJ~ IgG4 .y;~ll'Wl~~V hh~'W peptidoglycan associated Iipoprotien (PAL) 'l'Wm~!!'ff 
• 	 jI jI • 

!~V~'tJv.:j~lhtJ hflIVllcMl.:j.y;iJfll~~~I1ivilllllu'W (active infections) 'l1.:j.y;\9l~ J~'WU IlJ 1m
'" 	 . 

Ylml~tJ'l'Wm~l!m~v~ (Ag+/mf+) !!fj~\9l~llllli'WUIlJ 1mVlm!~tJ1'Wm~!!'ffI~v~ 

(Ag+/mf-) f1'WLJfl~~VlfttJv~1'W!!l1ri.:j'l!fl'l!lJ'tJtJ.:j hfllVllcMl.:j (endemic normals ; EN) 1!f1~ 
,V.... 'I 1 	 ~ <JJ dd

. 
Q .<!t " Q.I 1 ,Q,d 

~ulrJ !~f1I'Vll'll'l.:j'VllJ'W(Jl'li'fffll'Wl~m.:j (chronic pathology; CP) !~rJl'1i indirect enzyme-

linked immunosorbent assay (ELISA) ~~!!~fj~~~!!'ff~.:j~~~UIW'W~UV~'tJV.:jl!~fj~f1'W 

Uflu!~'WU'ff~.:j~ll'Q ~ tJ'tJtJ.:j ~~~U!!v'W~utJ~1'W!l~ fj~ fl~lJ 



~ 'cl !U VQ. ~ t! Q. SIS! 
Ifl'j,:jfll'WU[ll1 3 "0ww~'U1V11V1VlVl1~!'Wu'Vm lfl'jW01 'j &flVl fl11~m I'llNU"~01 'j 

!flmJi)m[l1'Y1a.:j fll 'j1'01:11" 

lwiJ 2004 Noguchi m'l~flru~i~:ilV'1l'Wfl11lJ"HIlf1lHnV'Yll'1~'W1im':ilJ'Ut)'1v'W TLR 111111 • 
197 to -174 insertion/deletion (ins/del) 1'Wri1'W 5' untranslated region (UTR) l~V~Un~n -197 to 

174 del ri'1~·m1,rf1l':il~'W promoter n~n'1 ~t)lJlii':ilV'1l'W11fl11lJl1mf1l1mV'Yll'1~'W1im':ilJ~·:lf1~11• 
1~V1,j't)'1n1lf1l':i ln~1':ifllJ~1~'11 'W'lf11&1J'W ~1VmllJl-htY'W1'iJ'Ut)'1fl11lJl1mf111mV'Yll'1~'W1im':ilJ

u • 	 • 

" " ~'1f1~11~'1 i~fi~I~t)f1lJl1~1'W f1l':i~mllflf'1iJ 

'illfljl'W'Ii'mqjn HAPMAP Yilf1l':il~t)fl SNPs ~iifl11lJ~'Ut)'1Un~nlJ1flfl11 5% 1'Wf1~lJ 
_1 d ~ _'I .9 ~I '" _ 1 d .9 • 1 "11] " . ' "f 
lJ':i~'lflm'lf11'il'Wlln~'lfl1ty~'W"1l'1llJ'W~111'Yl'WlJ':i~'lflm'lf11ml'lfV 9l'1'Yll 11 I~ 	 SNPs 2 ~11111'W'1 fit) 

.:::2 ~ I0 I 

+597 T IC, Asnl99Asn, rs3804099 lln~ +1350 TIC, Ser450Ser, rs3804100 	9l'1'Yl'1tYt)'1~11l11'W'1t)~ 

1'W exon 3 

~.mf1n~mHYI1l11f111lJ~'Ut)'1~ 1'W i 'Yl~'Ut)'1fl11lJl1mf111nltl'Yll'1~'W1i•m ':ilJ'Ut)'1V'W TLR2 

" . 
11'1 3I'ill1l1t.i'1Yi'Yl~tYt)1I -197 to -174 insldel , +597 TIC, lln~ +1350 TIC mj1'WtYlJ~n~nHi-i1t1'

<u • 

l'iHfl (P>0.05) ~1J1l1l1lIltl1l~lU'Wml1E'1'iJlf1'll1 i1Ji'1Hl'Wm~lltYhlYhlln~ chromatogram 'Ut)'1 

~1~1I11ltYlltY~'11'W':i1J~ II.. 
d dd .d 	 ~1

TLR2 -197 to -174 inslins homozygote mWItl1l~l'Owt) I lltl1l'Yl'U'W1~ 264 bp 'W'lJru~'Yl 

d ad d 0 v 

TLR2 -197 to -174 del/del homozygote m'Wlltl1l~I'O'Wm l11tl1l'Yl'U'Wl~ 286 bp tY1l1':i1l TLR2 -197 

d d d .d 
to -174 insldel heterozygote l'\1 WItl1l~I'O'Wl'O 2 Iltl1l'Yl'U'W1~ 286 lln~ 264 bp 

TLR2 +597 TIT homozygote ll.Jiil'illll1t.i'1'iJ~~l'Ut)'ll'O'Wi91lf'fi~~ll'Wl~ Mae II ~'lil.J\1f1'fi~ 
d dO .d 0 cv 	 &..:::::10 I 0 

1l1'Wlltl1l~I'OWt) IlItl1l'Yl'IJ'W1~ 416 bp tYlm1l TLR2 +597 CIC homozygote 9l'llJ~11m'W'l'iJ~'iJl'IJt)'l 

m'W191~I'l~~11l'll~ Mae II 111'WlItl1l~lS'W1'O 2 lItl1l~'IJ'Wl~ 138 ll"~ 278 bp ri1'W TLR2 +597 TIC 

.dd d 
heterozygote lltl1l~1t)'WW 3 lltl1l'Yl'IJ'WWI138, 278 lln~ 416 bp 

TLR2 + 1350 TIT homozygote il.Jiil'illll1t.i'l'iJ~~l'Ut)'ll'O'W i91lf'fi~~11l'll~ BstMW 1 ~'1 il.J\1f1 

(l.I cl de: .d 0 Q.I 	 &do I 

~~ ll1'Wlltl1l~m'Wl'O I IltlUYl'IJ'Wl~ 362 bp tYll1':i1l TLR2 + 1350 CIC homozygote 9l'llJ~11l11'W'l 

'iJ~~l'IJt)'ll'O'Wi91lf'fi~~lll'll~ BstMW I 111'Wlltl1l~lU'W1'O 2 lItl1l~'IJ'Wl~ 152 lW~ 210 bp ri1'W TLR2 

de: d 
+1350 TIC heterozygote Iltl1l~I'O'WW 3 1!tl1l'Yl'IJ'W1~ 152, 21 0 lln~ 362 bp 



(A) TLlU +28 to +50 insldel 
(._---A-----_,

Marker deVdel lnsldel lnsldei InsIIns InsIIns 

287 bp 
264 bp 

(B) 	 TLlU +597 TIC (Mae II) (C) TLlU +1350 TIC (BstMWI) 
A ( ~----,

{~----	 ~---, 
marker TIT TfT TIC CIC CIC TIC

TIT TIT TIT 	 TIC TIT CIC TIC marker 

416 bp 362 bp 

278 bp 
210 bp 

138 bp 152 bp 

TIT TIT 

TI C TIC 

CIC CIC 

DNA sequencing 'lJB~flJllJ'}1enf)'}1"lUi'l1~~lJ~m'jlJ'lJB~OlJ TLR2 .y)~lll'}1tJ~ (A) -197 to 

-174 insldel, (B) +597 TIC, Il"~ (C) +1350 TIC {1'llJ1'I1~tJlJU{1'~~f)1'j 'lJWI'}11tJ'lJB~"1~'IJ 
• SI 

l'lJ {1' 23 bp 1lJ 'lJUl~Vi ~f)fl''j~~1!L'\1 tJ ~'lJV~fll1lJ'}1 en f)'}1 entJ'Vll~~lJ ~m 'j lJ f)1'j rhJVlJ t -UU'IJ'IJ 

mllJ'I1enm''m ltJ'Vll~~'t.!1im 'jlJ'lJV~'lJV~(jlJ TLR2 l~tJf)1'j'l11ih~'lJl'IJ{1'~~ 111''j-UIl'IJ'IJ'lJV~. ~ 



• • 

IV ~.ot~ IJI _~I ~ IV .ot 
flllfll~m[JVll'\1el~fllUlt:lll ru ! 't1lJU{;1~fll1'I.JfJel(;HHl 

!mV'lJ!ViV'lJfll111~5"~"II"~fll111~~1 'U i 'Y1~'iJtl'l ~lhv 1·Hl!.y;1~1'lti'lJ'iJtl'ltl~llfll'lJflll !~tl'" . . 
i!m1~,..ffll111'l1mtl'l1 mV'Y11'l-w'U~m ~llfi'ltl~11~tlfll111 i li''lJ'iJ tl'l 1 ~fl!.y;l~l'l fll111~5,,~mw~ 

m111~~1 'U i'Y1~'iJtl'lfll111'l1 mtl'l1"lV'Yl1'lYi'U1im~ll~~l!!'I1,j'l -197 to -174 insldel 1'U'lJ~nru S'• 
UTR, +S97 TIC II"~ +13S0 TIC l'U exon 3 'iJtl'lV'U TLR2 1'U~lhv hfl!.y;1~1'l1l,,~1'U endemic 

'" 
nonnals lI'fffl'l1'UmlN~ 1 

Yl'lJ5"~,, -197 to -174del i'Utl~ll~lhVhfl!.y;l~l'l (23.4%) 'ff'ltll11'Utl~llfll'lJflll (13.0%)
q 'U 'U q q 

tltl1'lijtTvrl1rlty 1flV~~~ij5"~,, -197 10 -174del ijfll111 iJi''lJ~ tl hfl!.y;1~1'l~!nfl'il1tl w 
" & ,

bancroft; lJ1tltll1tl'lllfll'lJfJllf1'l 2.04 !'Y11 ([P = 0.0027], OR= 2.04 [9S%CI = 1.27-3.30]) !W~'il1tl 

tl1~!mV'lJ!ViV'lJ~1'Ui'Y1~ Yl'lJ~~!~'UYl1'11~'iJtl'l5"~,, -197 10 -174del (ins/del II"~ del/del) 1'Utl~1l'" . 
".'1 1 "" "''''1 iii ."1 ' .,..~lJ1V ~fl!'Y11'l$1'l (fll111f1'il 'U !'Y11JII'lJ'lJ inslins, insldel II"~ del/del !'YI1tl'lJ 60.9%, 31.3% !!"~7.8% 

~111~1~'lJ) ,,!'ltll11'Utl~llfll'lJfJll (fll111~~1'U''Y1~!!'lJ'lJ inslins , insldel !!"~ del/del I'vilti'lJ 77.S%, 
" . 

18.9%, !!"~ 3.6% ~l11~lfi'lJ) tltl1'lijtTVrl1rlru fi'ltT'U~Vi!~'Uij~1'U''Y11.1!!'lJ'lJ inside I !!"~ delldel ij 
u '" 

m111!*V'l~tl hfl!.y;1~1'l~!n~'il1tl w bancroft; lJ1tltll1~~ij~1'Ul'Y1~!!'lJ'lJ inslins 0'1 2.21 1'v11 [P 

=O.OOS], OR= 2.21 [9S%CI = 1.2S-3.92] 

Yl'lJ5"~,, +S97C 1'Utlrill~1l1Vhfl!.y;1~1'l (19.1%) 'ff'ltll11'Utl~llfll'lJflll (9.1%) mil'lij
q 'lI tU q q 

tTmhrlty 1~v~~~ij5"~,, +S97C ijfll11111i''lJ~tl hfl!.y;1~1'l~ln~'il1tl w bancroft; lJ1tltll1tl~1l 
Cl , -~ '" "'1m'lJflllf1'l 2.38!'YI1 ([P = 0.001], OR = 2.38 [9S%CI = 1.38-4. 1)]) !W:;'il1tltl1~!lJ~V'lJ!'Y1V'lJ'il 'U• 

''Y1~ Yl'lJ~~!~'UYl1'11~'iJtl'l5"~,, +S97C (TIC !!"~ CIC) 1'Utl~1l~1l1Vhfl!.y;l~l'l (fll111~~1'U''Y1~
'" . '" 

TIT, TIC !!"~ CIC I'vilti'lJ 64.9%, 32.0% !W:; 3.1% ~l11~lfi'lJ) ,,!'ltll11'Utl~llfll'lJfJll (fll111~~h.l 
" .

''Y1~ TIT, TIC II":; CIC I'vilti'lJ 82.6%, 16.7% !!"~ 0.7 ~l11~lfi'lJ) tltlNijtTVrl1rlty fi'ltT'U~Vil'il'Uij~ 

1'Ui'Y1~!!'lJ'lJ TIC II"~ CIC ijfll111!*V'l~tltl1~!~'U IJfl!.y;1~1'l~!n~'il1tl w. bancroft; lJ1tltll-,~~ij~ 

1'Ul'Y1~!l'lJ'lJ TIT 2.S8 n;l[p= 0.00)], OR= 2.S8 [9S%C) = 1.40-4.7S] 

Yl'lJ5"~,, +13S0C 1'U tl~ll~ll 'Whfl!'YI1~1'l (J 2.9%) 'ff 'ltll11 'U tl~llfll'lJflll (6.S%) tltl1'lij
q 'U 'U q q 

tTVrl1rlty 1~v~~~ij5"~,, +13S0C ijfll111ili''lJ~tl hfl!.y;1~1'l~!nfl'il1tl W bancroft; lJ1tltll1 

tl~llfll'lJflllO'l 2.12 I'vil ([P = 0.0189], OR = 2.12 [9S%CI = l.l2-4.04]) !W:; 'il1tltl1~!tJ~ V'lJ!ViV'lJ 

~1'Ui'Y1~ Yl'lJ~~!~'UYl1'11~'iJtl'l5"~,, +13S0C (TIC and CIC) l'Utl~ll~lhV IJfll.y;l~l'l (fll111~~1'U
'" . '" 

i'Y1~!!'lJ'lJ TIT, TIC II":;: CIC I'vilti'lJ 7S.0%, 24.2% !!"~ 0.8% ~l11~lfi'lJ) ,,!'ltll11'Utl~llfll'lJfJll 

(fll111~~1'Ui'Y1~ 87.7%, 11.6% 1m:;: 0.7% ~l11ihfi'lJ) tltl1'lihJvrl1rlty fi'lJ'U~~11l'Uij~1'Ui'Y1~ 
1I'lJ'lJ TIC !!"~ CIC ijfll1111*V'l~tltl1~11l'U hfll.y;1~1'l~ln~'il1tl w. bancrofti lJ1tltll1~~ij~1'Ui'Y1~ 

1I'lJ'lJ TIT 2.371'Vil [P = 0.0121] , OR= 2.37 [9S%CI = 1.19-4 .77] 

http:1.19-4.77
http:l.l2-4.04
http:1.40-4.7S
http:1.2S-3.92
http:1.27-3.30


• • 

mn.:j~ 1 fll1lJ~flCl~ClUCl~fl11lJ ~~ 
~u 1 ~ ~ 1 IH 1fJ jflL'Vll'lfl-:JHCl~ 'UflCllJfl11JfllJ" . . 

-197 to -174 insldel 

"' ... '" fI11lJ (H) Cl Cl Cl 

inS 

del 

OR (95%CI) 

P 

fI11lJ~~ l'U1'VIii 

inslins 

insldel 

del/del 

Dominant model" 

OR (95%CI) 

P 

+597 TIC 

d ... '" 

fI11lJtH) Cl Cl Cl 

T 

C 

OR (95%CI) 

P 

fll1lJ~~ l'U l'VIiI 

TIT 

TIC 

CIC 

Dominant model· 

OR (95%CI) 

P 

low I 'Vl'iJ'llV-:Jfll1lJ'}Hl1fl'}1 CllfJ'Vll-:J-W'Ulim 'HJ'llV-:JV'U• 

I ~u 1 ~ ~ H 1fJ jfl!'VI1'lf1-:J flCllJfl11JfllJ 
" 
n = 128 n =138 

196 (76.6%) 240 (87.0%) 

60 (23.4%) 36 (13.0%) 

2.04 (1.27-3.30) 

0.0027* 

78 (60.9%) 107 (77.5%) 

40 (31.3%) 26 (I 8.9%) 

10 (7.8%) 5 (3 .6%) 

2.21 (1.25-3.92) 

0.005* 

207 (80.9%) 251 (90.9%) 

49(19.1%) 25 (9.1 %) 

2.38 (I .38-4.11) 

0.001 * 

83 (64.9%) 114 (82.6%) 

41(32.0%) 23 (16.7%) 

4 (3.1%) I (0.7%) 

2.58 (1.40-4.75) 

0.001 * 

TLR2 l'U 

http:1.40-4.75
http:1.25-3.92


+1350 TIC 

T 

C 

OR (95%CI) 

p 

m1l.J~~1lJl'Vl{) 

TIT 

TIC 

CIC' 

Dominant model" 

OR (95%CI) 

p 

223(97.1%) 

33 (12.9 %) 

96(75.0%) 

31(24.2%) 

1(0.8%) 

258 (93.5%) 

18 (6.5%) 

2.12 (1.12-4.04) 

0.0189* 

121 (87.7%) 

16 (11.6%) 

I (0.7%) 

2.37 (1.19-4.77) 

0.0121 * 

* i:h'TV'c11r1ty'VlN"'()~~ P < 0.05 

•inslins lmv1JI'ViV'lJnu (ins/delllrl:: del/del) 

b TIT lmvulYivunu (TIC and CIC) 

Linkage disequilibrium (LD) 

fi1'l.nmi1 pairwise LD coefficients 10"1 lf7fl'Vl'f1"'flUf1l'Hi1U'Vlfl'f1 hl~'nJnlJ'Ufl.:JfI'11lJ 
" 

l1rllf1l1rllV'Vl1.:J'WlJ~m'Jm).:J 3 1'i11ll1U-:I L'f1v1i'hhllmlJ Java LINkage Disequilibrium Plotter 

(JLIN) (Carter et al., 2006) (Vll'nl~ 2) 'WUf1l'JG1U'Vlfl'f11tl~'1lJnlJ'Ufl-:lfl'11lJl1rllf1l1rllV'Vl1-:l 
y • 

~lJ1im'JlJ'Ufl-:lfjlJ TLR211-:1 3 1'i11ll1U-:lflVl-:lii'l'TVrllr1UJ fI'11lJl1rllf1l1rllV'Vll.:J'WlJlim'JlJYil'illl'l1U.:J . u. 
197 to -174 insldel G1V'Vlfl'f11t1~ 1lJnUmllJl1rllf1l1rllV'Vl1-:l'WlJ~f1nlJ~1'i11ll1'1l.:J +597 TIC 11":: 

+ 1350 TIC flU1-:lihlU'c11f1ty (10"1 = 0.70814 1m:: 0.6543 \911lJih~u) llrl::fl11lJl1rllf1l1rllV'Vll.:J 

~lJlim 'JlJYil'illl'l1 U-:I +597 TIC G1V'Vlfl'f1 1tI ~ '1lJ nUfI '11lJl1rllf1'l1 rllV'Vll-:l'WlJ ~m 'JlJ~1'i 111 l1U.:J 

+1350 flV1-:lij'l1vrllf1ty (10"1 = 0.8100) 



m1N~ 2 rllall'lh::iT't1i Linkage disequilibrium dD'I) 1umjllfll111't'1"lfl'tn'llfJ't1N-WU~fll1l1 
q 

'Uf)'ifJU TLR2 

-197 to -174 insldel +597 TIC 	 +1350 TIC 

-197 to -174 insldel 0.70814 0.6543 

+ 597 TIC 0.8100 

+ 1350 TIC 

Q.Jvr! , 	 .q "SlV 
fll111tfllViU1i1::'t'I1N haplotypes 'Uf)'ifJU TLR2 1m:: &1f11't11'HN 

, 	 ~ 

l.wtl VI ~HH) 'lJ 'Hl ~UU'lJ 'lJ fll1lJ 'j·Hn fllH'll v'Vll'll~\J ~m 'J lJ 'Utl 'l11lJ n\n1'l 3 ~1 u '\1\J 'l ;jtl TLR2 

-197 	 to -174 insldel, +597 TIC u-n:: +1350 TIC '1lJfl1'JL~lJltlfl1rrfll1lJ1iYV'lfll1lJ'1i'm)tlhfl 
jI jI & 1jloC> " , "t '1 jli. I .d

L'Vll'lf1'l,H flllfl'.il::'I1fl1 haplotypes ~flV 'Jj' lJ'JumlJ Phase v2 .0.2 (VI11N't1 3) 

.,J .... 1 ~ a".do 	 Q/ .do Q.I d 

TLR2 haplotype Clf'llJ'J::fltl'lJfllVtl-n-n-n -197 to -174del, tl-n-n-n +597C, u-n::tl-n-n-n + 1350C 

(-197 to -1 74del/+597CI+ 1350C; delCC) 'W'lJlJ1fl 'llJ ~lhv bfll'Vll'*l'l (12.5%) lJlflfl ',l1flcilJfllDfllJ 
~ . . 

~ , 

(4 .3%) mh'lih!mlltlty ([P = 0.0011], OR = 3.14 [95%CI = 1.52-6.63]) ~'lt!lJ~Vilj haplotype 

IIDD delCC ljfll1lJl~V'l'llJf11'JI~lJl'Jflllil'~1'llJlf1fl",h~~lj haplotype IIDD~lJ'l G'l 3.14 L'Vil 

'llJ'YI1'lfl~DnlJ~~lj haplotype ~'lU'J::f1tlD~lVfl-n~-n -197 to -174ins fl"~" +597T II-n::fl"~" 

+1350T (-197 to -174ins/+597T/+1350T; insTT) 'W'lJlJlflllJflcilJfllDfllJ (83.7%) lJ1flfl",l1flcilJ.. 	 . 
jI.'1 i 'j/ 'j/ I Q.I Q.I 	 .,Jd 0

HlJ1V 'JflL'YI1'Jj'1'l (75.4%) tlV1'llJlJVrrlflUJ (OR = 0.60, 95%CI = 0.38-0.94 , P = 0.0231) Clf'ltll1l1l:: 
~ 	 u 

d'l }i'" .?Ii jIjI .;. 	 ."
lJ~" !lJ f11'JlJtl'l fllJ f11'J LlJlJ 'Jfll 'YI1'lf1'l (protective effect) IlJ tl'l 'illflfll1lJ '11 'fIlfl'l1 'fIlV'YI1 'l'WlJ ~m 'JlJ 
v' 	 ~ 

'\Itl'll1'l 3 IIDD mJ1lJ~ 111'I1,j 'lViIl~f1~ l'lnlJ ~'lrr1lJl'J foHY'.i U 1~l1fl11lJ'I1 'fIlf1'11 'fIlV'YI1'l'WlJ1im 'JlJl1'l 
~ . 	 . 

http:0.38-0.94
http:1.52-6.63


• • 

..t d 

Vll'lH't1 3 fll1lJfJ Haplotype 'Utl.:lfll1lJ'l1'fllfl'l1mlJYl1\1't~\J~m 'jlJ'Utl\l~h.J TLR2 (-197 to -174 

ins/del, +597 TIC U'fl:::+ 1350 TIC) 1'iJ~lhf.J hfl!'YI1~l\lU'fl:::1'iJflftlJflTlJfllJ.. . . 
,V_'I '\ v v

fj'U1£H'ltll't1l'l1H mmtl11J tl 'JJ..t 
fllUJD Haplotype P-value 

(n=256) (n=276) 

-197 to -174ins/+597TI+ 1350T 193 (75.4%) 231 (83.7%) 
0.0231" 

other haplotype 63 (24.6(%) 45 (16.3%) 

-197 to -174del/+597C/+1350C 32 (12.5%) 12 (4.3%) 
b

O.OOll 
other haplotype 224 (87.5%) 264 (95.7%) 

-197 to -174deU+597TI+ 1350T 14 (5 .5%) 18 (6.5%) 
0.7429 

other haplotype 242 (94.5%) 258 (93.5%) 

-197 to -I 74del/+597C/+ 1350T 12 (4.7%) 7 (2.5%) 
0.2703 

other haplotype 244 (95.3%) 269 (97.5%) 

-197 to -I 74ins/+597C/+ 1350T 4 (1.6%) 3(1.1%) 
0.7157

C 

other haplotype 252 (98.4%) 273 (98.9%) 

-197 to -174ins/+597C/+1350C 1 (0.4%) 3 (1.1%) 
0.6246 c 

other haplotype 255 (99.6%) 273 (98.9%) 

-197 to -174ins/+597TI+ 1350C 0(0.0%) 3 (1.1%) 
0.2496 c 

other haplotype 256 (100.0%) 273 (98.9%) 

a P = 0.0231, OR = 0.60, 95%CI = 0.38-0.94 

b P = 0.0011, OR = 3.14, 95%CI = 1.52-6.63 

C Fisher exact test 



I 

~ lnffmn'J UU'lJ'Uf)l'J IPH1'U ~'U (l.:J'Yl vl.niirllJ n'U 'l1cr.:J f)l'J i'nEl11 'J fl1~loMl.:J~ ~m:r'U1rn'Uf)l'J
" " . 

1n~Uun~Vl'l1cr.:Jf)l'Ji'nfl1 'W'U'h!9f 1\PllmJ~1~tl1<U(l.:Jn'Uf)l'J tim~'U l~un interleukin (IL)-6 u,,~ 
" .. 

tumor necrosis factor (TNF)-U ,!.:J~'U(lVl.:JiiirtJ{hrlty'Y11.:J~o~l1l1m 24 i11lJ.:J'l1cr.:Jf)1'Ji'nEll (P 

< 0.05) 1~tI'W'Uil'J~~'U'U(l.:J19f1~ lmJ IL-6 ~(l~fl~(l.:Jn'U'J:::~'Ufl1llJ~'UU'J .:J'U(l.:Juun~tll'l1cr.:Jf)1'J 

i'nEll 'U (ln~lnifV.:J'W'Uf)l'J ~.:J~'U (lVl.:Jiiir tlrllrlUJ'UU.:J'J ~~'U19f 1\Pll mr~1~U1,'JU.:Jn'Uf)1'J~l'Uf)l'J 
" u 

tim~'U IL-IO i 'Un~lJ~ihtlhfl1~loMl.:J~ln~uum tll'l1cr.:Jf)l'J i'nEll'lfU~Ul'U nC'tl.:JU"~'lfW~~'U ~1'J.:J~ 
" .. 

11m U~~.:Jo.:Jiinutim~'U'U(l.:J'Y11.:J1~'U'\.ht'l1~(l.:J'Uu.:J~ihtl u,,~iif)1'J ~~1.:J 19f 1\PllmHitntl1<Uu.:Jn'U 
" 

f)l'JffnEllti\Pl'Jlri1'U'J~'l1il.:J'J~~'U19f 1\PllmrIPlW'l ~1~tl1,'J(l.:Jn'Unutim~'Un'U19f1\Pllmr 

~1~tl1,'JU.:Jn'Uf)l'J ~1'U f)l'J tim~'U1~'Uvi1~~\PlllJ~ ~'UU.:J f)l'J ~ llU'U 1 'Jfl'UU.:J f)l'J ~~l~U 
ll'Ufll1 ~1 tIi 'U f)'J ~um~u~u,,~ f)1'J 1~um1'U1'Yll.:Jnui'nEll (Gogos et aI., 2000) UV1.:J h nlPlllJ 

t11'JftnEllti\Pl'Jlri1'U'J~'l1il.:J'J ~~'U19f1~ lmrlPlW'l ~1~tl1,'J(l.:Jn'Uf)l'J tim ~'Un'U!9f1\PllmJlPll.:J'l ~ 

'Uu.:Jtim lri1'U~.:J mh1n'UmllJ~ 'UU 'J .:J'UU.:Jfl11lJ~ 'U II 'J .:J'UU.:JU un~ tll'l1 cr.:J nu i'nEll II~~.:J '1 'I1'1,1'U O.:J 

~U ~1'U'U~~ll'Wl:::'UU.:Jf)l'J 1n~Uun~ tlT!1 cr.:Jf)l'J i'nEll'UU.:J 1 'J fl1 ~loMl.:J ~.:JJ'U n uftnEll'l1l1lJmfJ"~ 

1J'Yl'lJ1'Yl'UU.:J T lymphocyte 

~ ,,(lot I ~ 9 Q" " 9 V.::td 0

iJlJ'llJn'Uu'U'UlJU\Plf)lI'U~ b'U'J:::tI~l'JlJ\Pl'U (early innate immune response) llC't~m:::IPJ'U T cell b'l1lJ 

"",,!II., 0 l ' 0'. lit c:j &., lit 1 lit 0' 
f)1'J\Plu'U~'UtJ.:J'Y11.:J.nlJfllJn'Ull'U'U~ll'Wl~ ~vm'UI9f"" Utll.:J l'Jn\PlllJ ~lnf)l'Jf1nEll'J~~'U!9f \Pllfl'U

" . 
" 

IL -12 1'U ~ihtlhflIYiloMl.:J'l1 cr.:Jf)l'J i'm:nl'iJ'W'Uf)l'J ~~1.:J 19f1\PllmJ IL-12 ~.:J~'U.f)1t1'l1cr.:Jf)l'Ji'mn
" " 

1m::: l'iJ'W'Ufl1llJ~lJ~'U ,}'Uu.:J 'J:::~'U'UU.:J 19f 1 \Pll fltf IL -12 n'U'J ~~'Ufl1llJ ~ 'Ull 'J .:J'UU.:JUUmtll'l1 cr.:Jf)1'J 

i'mn ~.:J~'U'WElill'U ill'iJiif)l'J ~rl.:J.niirllJn'U U 'U'U ~11'W l~ UC't::: .niirllJ ~11Pl uuU'U ~l~'U ~!~tl1,'J(l.:Jn'U
<IJI 'U II 'U q 

f)l'Jlfi~u un~Ul'l15.:Jf)l'J i'nEll ~.:J ~U~fl~U.:J n'Uf)l'J ln~uufi~ tll'l1 cr.:J f)1'J i'nEllcill'U ~ihtl~1 ~i''Utll 

" 
DEC l'Ufli'.:JlPlulu 



\llf1~1111lJ lJ f11 J 101l1lBo~ tJ1 f11 J i'f1'1:11~ iilll11lJ lJfl ~1 VOlJ lU11lJ lJ f11 J 11 e)lJ 'ff'U e).:J'Vll.:J 

" .fliJfi'lJO'U~tlf11J~1Il~tl11lJflYil~V'l 'U m~11mi1 tl1l 11"~ \llf1f11Jfi''U~ lJ111JflYil~V11"1J11;V'l'U~ tJ11j
'II • 

" 
1Jfl1'Vt'1'*l.:J ~.:J'I1'U11lJflYil~V11"1J11;V~.:J111\l~iilJ'Y1lJTmhfltu 'l 'U f11J n e) 'l11'101l~ v11j 'ff.fl1~11"~ 

" 
ntl 'l11'101l1lBo~V1l'!~.:J f11J i'f1'1:11~tl.:J LJ flll1'l'*l.:J 

J1'U.utl1.J"~tl.:J11lJflYil~V 11"1J11;Vl~~lJ 11lJ~'U Wolbachia surface protein (WSP) lW~ 

peptidoglycan-associated lipoprotein (PAL) fl111':i11~'U 11lJ~'Ul1~f1~tl.:J11lJflYil~ V11"1J11;V~ 

€YlJ~'U i'OlJf11J 101l~V11j 'ff.fl1~~ tl.:J LJ flll1' 1'*1.:J ~.:J l~y'hf11J lfl"'U1W~'fff1.:J 11lJ~'UlJ~'ff'Y1i'l'U. 
l1'tl.:JufiU~f11J 11,,~l1lJ~~lJl1tl'U~lJe)~'11iJ1I~1.:J"l ~~11~1~~tllllJ~'U WSP 11"~ PAL 1'Um~11'ff 

li1tl1l~e).:J ~tbvhflll1'1,*1.:J~ .:Jiimf11J 'Y11.:Jfl i"iiJf1~1.:J"l ~lJl11W'U ~lJtl~'11iJ1I IgG 3 Yi~ 11~1~~e) 
" . 

11lJ~'U PAL iiJ~~lJ'ff.:J~'U mil.:Jii'l1vrl1fltu'l'U ~lbv LJflll'1'l,*l.:JYiml\l~lJ1lJ lm~"11~v1'Um~u'ff 
'II " 'II

" . 
l~~lJf11J'ff.:J~'U 'l 'U ~lbv1 Jflll'1'l,*NYi\91Jl\ll~~lJ llJ 1 fl J~?l1i1V 

'II 'II 

y y 
1'Y11'111.:J 

'l'U~ru~~ ~1J lv~iif11J ~fll~tli1 \l \llJ'U iif11J'ff .:J~'U tl v1.:Jii'l1vrl1fltu~ tl.:J11 e)'U ~lJtl~'11iJ fl IgG 1 
'V Q 'V U . ". 

I1n~ IgG3 Yi~11~1~~tllllJ~'U WSP 'Utlf1\llf1U lW'U~ml~'11iJfl IgGI Yi~11~1~~tllllJ~'U WSP if.:J 

" . 
iiJ~~lJ'ff.:J~'U mil.:Jii'l1Vrl1fltu1'U f1~lJ~thv1 Jflll1' 1,*1.:JYiii~v11j'ff.fl1~ 

IV U Q CU 

.
lW'U~lJtl~'11iJfl IgG 1 Yi~11~1~~tl~V11jLJflll'1'1,*1.:J€YlJ~'U i'01JfnJlnfl~v11j 'ff.fl1~I~tli'.:J~tl.:J LJfl 

1l'1'1'*1.:J ~.:JJ'U luJ~'U WSP ~.:J111\l~I~'U 11lJ~lJ~rl1flty~ritl'l11'tOflllBmtJ1f11JBf1l'fflJ1W~ 
I v..:::. ~ 9J gJ 1I19J ck & d' 9J Q;' ~ 9J ~ d 

fW 'l'I1lf1fl~V1li 'ff.fl1~ 1 J flt 'Y11'111.:J ~ fl 9$.:J f11 J fl'fl'l:l1lJ 'fftl fl fl n tl.:J fllJf11J fTfl '1:11~ lJ f11J 'ffJ 1.:J 11tllJ \91lJ tlfl 

I" " 
~tllllJ~lJ wSP iifll1lJ€YlJ~lJ£nlJf11JYi€Y\911~fll~tl~V11jYl?l11~v'llJ€Y\9l1 r1.:JU 

Y 

~lJf11J'fff1.:J 
. " 

lm'U~lJtl~~tllllJ~'U wsp 'llJ11lJ1Yi~fll~tl~tJ11j D. immitis rl1'11i'lJf11J\91Jl\l'l11l1tllJ~lJtl~~e) 

11lJ~lJ wsp 'llJfllJ ~lJl1€YlJ~lJi'nlJf11Jl01lLJfl 111V1lJ~'1Jlv LJfl pulmonary dirofilariasis \llfl 
)/ " . 

f11J~fll'iftl~V11j D. immitis \l~iiJ~~lJ~tl.:J1W'U~lJtl~~tl WSP 'ff.:Jfll1fllJllfl~'llJ~'UYil~Vln'U 
'" 

'U tlfl\llflif f11J 'fff1.:J11 tl'U ~lJtl~~ tllll J ~'U WSP if.:Jiifll1lJ€YlJ'WlJi'~ tlf11J 101l~V11j'ff.fl1~~ tl.:J hfl 

" 
1..;'1'*1.:J 1flV~lJf11J'fff1.:J I1tl'U ~lJe)~~ tllllJ ~'U wSP €YlJ~lJ i'nlJ f11J lnfl.fl11~J ~lJlJtJ 11'11 i1Cl.:Jflfll'fflJ 

'" .d '" '" 1 Y Y 'l Y.' I 1 Y Y '" 
'l'Un.:J'Y1\91fl~V1li Jflfll'Y11'111.:J B. malayitl"~ lJ~l.JlV Jfll'Vll'11N\llf1~V1li W bancrofii 

" 
'l 'U f11J~flll1U1J 1~lJfll1lJ€YlJ~'U i'J~ '11 11.:Jfll1lJ'I1 " 1f1'11 ?l1V'Vll.:J~lJ ~m J lJ~e).:JUlJ TLR2 

10] w Y Y'1
I1lJlJ -197 to -174 insldel , +597 TIC 11":: + 1530 TIC 11'C1::fll1lJ ~ lJlJ\91tl Jfll'Vll'111.:J f111lJ 

'I1?l1fl'l1?l1V'Y11.:Jl~lJlimJlJ11lJlJ TLR2 +597 TIC (Asn199Asn) 11n:: + 1350 TIC (Ser450Ser) 1~1~. 
r11 'l11'tldfle)::iJllJl0flf11J 11l~ V'U11lln.:J fl" 1 flfll1lJ'I1 ?l1fl'l1?l1 V'Y11.:J~'U lim JlJUlJlJ 1~11l~VlJ111ln.:J• 

" 



, SI 

m~fl~lw-¥ici,u·m~flf111lJ·h1lJ~flfnj~~I~flYW1~hfm1Jl'h~ W bancrofli V~f1~i1.J'Yl'lllJoi~l~lJ . 

l'lIlJ 

mRNA splicing, f111lJl~~tJ'l'tJfl~ mRNA (mRNA stability), 1I"~'l~~lJf11'l transcription 'tJfl~UlJ 

(Bidwell et ai" 1998) f111lJl1mf)l1mtJ'Yl1;j~lJ'lim'llJHlJlJ +597 TIC u,,~ + l350 TIC ci1tJ'Ylfl~ 11J• 

.d Q.I I I 0 

UTR 'tJfl~tJlJ TLR2 f111lJl1 "1f)l1mtJ'Yl1;j'WlJ~m'llJlIlJlJ -l97 to -l74 ins/del m1J~~H"~flf11'l'Yl1 

m!l~'tJfl~ promoter 11~flfl11lJl~~tJ')'tJfl~ mRNA TLR2 ~~~~ci~H"~m~~lJhh~lJ TLR2 !I"~m'l 
• SI 

I Q.I ~ ~ d .c:td 'cv.d Q.I Q.I rl'Q.I 

~~~ruty1ru'tJfJ~ TLR2 1J1f)f11'lf(f)1l1IlJflI'l1"l lJlJ'WlJ11fJ""" TLR2 -197 to -174del ~lJ'W'W'Ii f)lJ 

lIJ. QJ' ~ 1 d ~~ ~ 
fI11lJ n'llJ\PIfJf11'llf)~ 'lf1lJ~IHm~I'W1~ml11'l (non-cardiac gastric cancer; NCGC) 1'WH\PI~I'llfJ ... 

Helicobacter pylori 'lI11~1~'W (Noguchi et al., 2004) 1~tJf11'l'tJ1~l11V'tl'tJfJ;j~1~lJllJ~"U~lUl1ti~ 

~ -197 to -174 iJH,,'Yi1111f11'l!l~~;jfJflf)'tJfJ~U'W TLR2 ,,~,,~ l~fJ~1J1f)lJ~!1ru~~f)ril1'Yi1l1.w1~11J'W 
.J ~ & tl"" tl... ::'1 1tl '" ....dpromoter (Tahara et al., 2007) 9i~m1Jll~~~'YlfJ'WfI~ 'llJlruf11'l1l "'l11~11J'W 'l\PI'W TLR2 ~1'W11lV 

, SI 

~fJitl~fJ~ f)1'l f)1 'lVl~1Jtf1 'W l~fJ~lj... 

" ~1~"l ~lJ~'W1jtllJfl11lJ"1 111J~fJ hf1~~I'lffl (Kang and Chae, 2001; Ogus et al., 2004; Schroder et 

al., 2005; Thuong et al., 2007) li'W rl1'\111JfI11lJl1mf)l1mtJ'Yl1~~'W~m'llJ'tJfJ~u'W TLR2 IIlJlJ 

.J ~I ....- tld tl "'1+2029 CIT (Arg677Trp) 1 'W exon 3 9i~llJ'WmmmV'W'W~!llJlJl M'WII "~m~fllJ 'W (mis-sense 
SI 

mutation) iJfl11lJ~lJ~lJitllJfl11lJ'h1lJ~{) hfl!~{)lJ (lepromatous leprosy) (Kang and Chae, 200l; 

Kang et al., 2002; Bochud et al., 2003) ~{)lJl'WlJfl11lJ'\1mf)l1mV'Yl1~-w'W~m'llJUlJlJ'tJ{)~U'W TLR2 

" 
!llJlJ +2258 G/A (Arg753Gln) 1'W exon 3 iJfl11lJ~lJ~'Witl1Jfn1lJi11lJ~{)f11'l~~I~flIllJfI-¥il~tJ 

~ .& .d c%Q/Q.I.d Q.I 

staphylococcal 1'W m ~lIm,,{)~ 9i~f111lJl1mf)11 mtJ'Yl1~'W'W ~m 'l lJ'tJ{)~ tJ'W TLR 2 lI1JlJl~tJ1f)'W 'WV~ 

...... .- ... 1 ... 1 1 "I .~lJ'Vl'W'lif)lJ 'lfl1ru 'lf1 (tuberculosis) II"~ 'lfll"lJ (Lyme disease) (Lorenz et al., 2000; Schroder 
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et al., 2005; Vim et al., 2006) 'W{)f)1J1f)ljf111lJl1mf)l1mV'Yl1~~'W~m'llJ'tJ{)~u'W TLR2 !llJlJ +597 

TIC (AsnI99Asn) ~~mJ1'W exon 3 f111lJ~m~'Witl1Jfl11lJi1hl~{) hfl~lJ{);jVf)!~lJ1J1f)lru hfltl{)~... 

1'W'lI11!1tJfl'W1lJ (Thuong et al., 2007) ri1'WfI11lJl1mf)'\1 mtJ'Yl1~-W'W~m'l lJ'tJ{)~ ilJ 1 mU9i'YlI'Yl" i,,'" 

(microsatellite polymorphism) 1'W intron 2 'tJ{)~U'W TLR2 iJfl11lJiYlJ-w'WitllJfl11lJ'111J~{)1'lf11ru 

hf1tlfJ~ (Yim et al., 2006) 

f111lJl1" 1f)11" 1tJ'Yl1~~'W 'Ii.m 'l lJl l~ "~~11!l1ti~1'W m 'l ftf)1l1ifiJ f111lJ~lJ~'W itllJ 1 'lf1l l1'1~1~ 
Q.lQ.lrI' ,J~~ d' .J.a., rI <VQ.lo'tl 

11"~'I'~lJf1111J~lJ'W'W 'Ii lJlf)'tJ'WllJfJ11f11'l ~11 !l1JlJ haplotype 9i~11m 1~ '\1 f111lJ ~lJ'W'W 'Ii l !llJlJf111lJ 

" l1mf)'\1mtJ'Yl1~-W'W'lim'llJl1~~llJ<fi1H'\1,j~1tl'W1{)lJ"l tl'W l~tJ'WlJ':h TLR2 haplotype -l97 to . 
l74deV+597CI+1350C 



ffrulJllJI 1'1.J';hfll1lJl1mf111mV'VlVl'W'W~m 'HJI11J1J -197 to -174 insldel, +597 TIC ml~ + 1350 TIC 

fflJ'W'Wntl1Jf1l'HyrVl hh~'U TLR2 'vh i-Hf11'ji'myru qpru1Jlf1 Wolbachia (1~(1,:J ri,:Jr-m i-Hfll1lJl1 
t • '" I 

i'1J~t1 hfllV11,*nvitf)~1J1f1 w. bancrofli lVllJ~'U 1'11t1,:J1Jlf1fll1lJl1mf111mV'Vll,:J'W'U~m'jlJ'tm,:Jv'U 

TLR2 tll1J111 i -Hf11'j\9lt11J'CY'Utl,:J'VlUf1iJfi'lJtl'U ~t)f)n9i~l~t1hfllV11'*Vl1Jf1vritl,:J ~,:J111 i -H'V'Ivlnhfl .. . . " 
lV11i'1,:Jt11rrvtltJi 'U ~Vl f11V l~'Ul'Uv,:J~'U.. 

mllJl1mf111mU'Vll,:J'W'U~m'jlJ'Ut1,:Jv'U TLR2 ll1J1J -197 10 -174 ins/del, +597 TIC, lW~ + 1350 TIC 
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1 ~ ~ 
!lfH'YI1'tiH 

'illf1fll':i\91 ':i 1'il1m~~'lJlItl'U~ l'il'U 'Utl,:j'VWl1i~1l~lJ1Uh'! f1'j~lHHfttl~ 1~u1~ Og4C3 

ELISA (TropBio Pty Ltd, Townsville , Australia) 'W'lJ ';hrilm~fJ'Utl,:j':i~~'lJ1W'U~1'il'U~~1l'rn~~t) 

'WrJ11i~';11~lJ1u1'Uf1~lJ~ihu hfU.yi'1~N~\9I':i1'il'W'lJ llJ lmYlml~ u1'Uf1'j~lImftt)~ (Ag+lMf+) (mean 

+ SD = 0.59+0.14) l:UII\9If1~Nt)ciNihrurilf1ru'Y11,:jbY()~'illf1m'lJ~ihfJ~\9I':i1'il1:U'W'lJ llJ lmYlml~u 
- - U q cu 

1'Uf1'j~lIbYtftt)~ (Ag+lMf-) (mean ± SD = 0.47±0.22) (P = 0.095) lI~ih~~'lJIIt)'U~1'il'U'Ut),:j'WUl1i~1 

l~lJ1UbY,:jf1 ';hf1~lJfl'UJJf1~~mfffJt)cihHl'\1~,:j GbWlflJ'Ut),:j hfllli'l~N (endemic nonnals) (mean + SDcu q q,J q q _ 

= 0.058±0.0I) t)cil,:jihrmhf1t1!'Y11,:jbY()~ (P < O.OI) (~JJ~ I) 

0.900 

~- ·•0.800 

•0.700 I- -

0.600 --+-- * *•0.500 ---t- - -~ 

0.400 •
• --.•-- --

0.300 
•0.200 

•0.100 • 
0.000 

Ag+/mf+ Ag+/mf- Ag-/mf-

I 
Active infections Endemic normals 

'lJ____':i'tHi 1 ':i ~~'U mn..! ~11~'W~~ ll'vn~~e)'VunE vl11vl'if][Jh.lrYlh [Jh fI n11'1hlh fll '¥i'l'Ihl~ ij f) n 

~YlI;elif~~u'W (active infections) ,r.,:j~YI':i1~'W'U''iJlmYJilll~[J1'Wf)':i~11~1~elYl (Ag+/mf+) lIil~ 

m1~'1l'W'U''iJlmYJilll~[J1'W t1':i~lIm~elYl (Ag+/mf-) lIil~ fI'W-U f)~ ~ellrl[Jelg1'WmHi.,:j't! f)'t!'iJ'Uel.,:jh fI 

,,"nIH (endemic normals) 

r '.::s Q.J Q...I0

* II~YI.,:jfl11'iJIIVlf)VlHel[JH'iJ'W[J~lf1ty (P < 0.01) 

http:0.058�0.0I
http:0.47�0.22
http:0.59+0.14


":1 1 "" i "... "" "" ...rjlJ1tJ 'H'l1'Yll'l$l~l'JmltJ'il ~nWl diethylcarbamazine (DEC) 'tJ'Ul~ 300 lHHlf1'HJ 
" • 'JI • 

vi~ i'U~Him1'il'W'lJ ill hn Yhnl~ mlCl~m 1'il ili'W'lJ ill 1mYlml~ tJ 'Utlf1'illf1U H'YimfftJmi1'UU'l1~~'l$f1 
IV 'V cu ~ 

Drug Administration; MDA) i~tJmllfl1'lJ~1l i';jfl m~'Yl';j1~'ffl'lil';jru,,!'\J HClf)1';j~~\911111LCl~,j'U.yjf) 

f)1';jln~llfin~tJll1ci'~f)1';jfm111~tJf11';j'fftl'lJmll UCl::\91';j1'ill~Qrul11JiJ fl1111~'U 1Cl,"\91 ;'W'il';j UCl~ 

m1'il~1~f)1tJ 1~tJu'W'Yl6 'W'lJij~ln~llfin~tJll1ci'~f)1';jff11J1~1'U1'U 17 ';jltJ fi~lll'U~tltJCl:: 26.2% 
, , " 

(m';jl~Yi 5) 1~m1l'U~Yim1'il'W'lJvi~utl'U~A'il'UuCl::ill 1mYlClll~tJ (Ag+lMf+) 11 ';jltJ fi~lll'U~tltJCl:: 

68.8 ''U'\Jru::~~~\91';j1'il'W'lJm'Wl::1Ltl'U~1'ill.! (Ag+lMf-) m1'il'W'lJ 4 ';jltJ fi~lll'U~tltJCl:: 12./ UCl~~ 
~11l'Uf1~llfl1'lJ~1l (Ag-lMf-) iirwtJ~ 2 ';jlV fi~llll.!~tltJCl~ 12.5 

elmlOl'HnVl filAUiitlTnllJ1l.! II'S -3'Ut)-3 

('S 1£J) uilmUl't'l~-3fll'S~mn (%) uilmul'Yi~-3on~mn 

Ag+ / mf+ 16 II (688) 1.20 

Ag+ / mf- 33 4(121) 0.29 

Ag- / mf- 16 2 ( 125) 0. 13 

65 17 (26.2) 0.60 



"111u1111 m1~W)11n'W8~'YIHflilfllJt1'W6lJ8~11ftlnl,fH: 11'Y1111'YI 
~ ~ Q 

6lJt)~19fIVl1ftl1111fl T helper cells m'1~Ut)'WW11t)~ IgG 'l1ilVl 

f)1'jl~'j::;~'U 1'l11~ 1m1~!~vl<Utl'ln'Uf)1H)fmnJ 1f1\!n interleukin-6 (IL-6) !Hl::; tumor 

necrosis factor-alpha (TNF-U) l'U'l.h::;'lilm f)~lJ~N'l '}II'Ull'j::;~'U 19)'1~ 1m1~!~Vl<Utl'ln'Uf)1'j 
>I >I • 

rJm~'Un'l~tl'l'liD~ l'U ~1hv1HH'I'i'l~l'ln'lf)~lJl1~nll'}ll'U 1lJ1mvhn!jV (Ag+lMf+) (IL-6: 

4.89±3.18; TNF-U: 13 .01±5.07) Url::;mlll ili'}ll'U 1lJ 1f1'jVlm!~ vl'Uf)'j::;umi1tl~ (Ag+lMf-) (IL-6: 

4.77± 1.59; TNF-U: 13.81 ±4.64) 1liU~f)~1'l tlV Nih!vrl1r1t1J'Vll'l ~i'i~ 1l1f)fI'UUf)~~tllffVtl~1 'U 

I 31311H'I1rl'l'l,!f)'l,!lJ'tItl'l 'jfH'Vll'lil'l (endemic normals) (IL-6: 4.23±1.08; TNF-U: 12.12±2.66) (P> 0.01) 
, ." . . " 

l'U'tIru::;l1N1hV1 'jfl!'I'i' l~l'll1li'}llVl~~m'W!~tl~'I li'j::;~'U 19)'1~ 1 mJl1 !f) V1 <Utl 'I n'Uf)1'jrJm~'Un'l~tl'l
" 

'liDf1,,!'1~'UtlVl'llit1vrllr1t1J'Vll'l~il~ (P < 0.01) (IL-6: 13 .12±J.37; TNF-U: 42.42±14.19) (~U~ 2 

!!rl::;'jU~ 3)
" 

http:42.42�14.19
http:13.12�J.37
http:12.12�2.66
http:4.23�1.08
http:13.01�5.07
http:4.89�3.18


• • 

'l~~'U IL-6 (pg/mI) 

18.000 .----------------------------------~ 

16.000 1--- ------ .-- - ---.------~ 

• •
14.000 1--._-

-* 
12.000 I- ---.• 
10.000 1--- - 

8.000 1-- • 

6.000 f-- - -- . ---+- -- ...--- - --._
•-t- 

4.000 f---- - - -- ~--- - - -.• --- . ----- -1 
2.000 - -l- -- • •• ._ -- 

0.000 

Ag+/mf+ Ag+/mf Ag-/mf- chronic pathology 


I I 

Active infections Endemic normals 

_ I '" lIJ 1 lIJ d "I '" 1I}1 1 1I 1I '" '"l1'-!!.-1 'l ~ ~'U'Uel_!l IG}f VI IfI'U interleukin-6 !'Ufl'l ~ U~I(;'IelVl'llel_!l~UltJ 'lfll't1l'lfHYllJfll'l 

~VlI~ijiJ'il'il1J'U (active infections) ~_!I~VI'l1'il't'm1lJlf1'lW(;'I11~tJ1'Ufl'l::;u~l~elVl (Ag+/mf+) U(;'I::; 

VI'll'il',jl'4 'U1 'J.J1fI 'lW (;'I11~tJ1 'U m::; II~I~ elVl (Ag+/mf-) fI'UU fl~ nelltltJ ijg1'Uu'YItl_!l"l fl"l 'J.J'lJij_!l1 'l fI 
~ 

1I 1I • 1I_'1 1 v".c::t 
. 

.ct ~ Q..IQ

1't1l'lfN (endemic normals) U(;'l ::; ~U11'J 'lfll't1l'lfl_!l'YI'J.Jl'4tJl1i~illl'4I'lij'l_!l (chronic pathology) 

, '.c::1cv 0 QJ

* U~VI_!lfll1'J.JUVlflm_!leltJN'J.J'UtJ~lflty (P < 0 .01) 



• • 

'1::~'lJ TNF-U (pg/ml) 

60.000 

•50.000 ------.- '- --- ----------

• 
--*40.000 

30.000 - - - -- - 

• 
• • -20.000 - -. • 

..L 
... ---.-*10.000 f- . - -  t 

0.000 

Ag-/mf- chronic pathology 

Active infections Endemic normals 

A¥+/mf+ 

. .. 
)))J eli aI ~ ~ ....~ IV 

lYIl'll'N'n'!Jf)l'1V1vU'lHJ1J'tl'tl'lJ'\,! (active infections)• 

. .. 
" V 'JI 'V_'I" )) v a& q A. ~ v

,,!fl'IfJ.J'UM &':1 flAnl'll'l.:J (endemic normals) U(;):::1!j1J11'J &':IflAnl'll'N'n'!J'YIl'Jllitf .fll 'VH':I6H (chronic . 
I OJ Clt.' ')I'..c:t Q.I

pathology) 'llVi UVI (;):::'ll VlUil'VI.:J ':I::: VI 'lJU6'\,! VI l'tl '\,!'U MUVI (;):: ':I11'J 11f.l'lJ 1tf'\,!UtfVl.:J fill," (;)I'J'U 6~ '1 ::VI'lJ 

U6'\,!~1'\)'\,!1'\,!11~(;):::f)~'!J *UtfVl.:Jfl1l'!JUVlf)~N6clNilirmhfl~ (P < 0.01) 



. 
'11~-:) fll':ljfl}:Jl 'U'tl-:)1':lfl!nl<UN rW'tlfll':l-WWnn rXOl':} j 01:Jlm'~1flctS'W... 

. 
!lI '\_ I ~ "',\!lI !lI "" "" ~ v 

• ~l'U'U~lJ" !u':lVl'W'U'tl-:)'VU.IltJ!':lfl!l11'lfNU"~U1Jfl'YI! ':ltl Wolbachia 'YI'tllf'ltl 

'tltli 'U'VwliH':lfl!nl<UN... 

.. . 
HCHllf1f)l1"frrllll hh~'W11':J'YilJ~'UB-:J'jIW1~hfm11'h~!lCl~1l'IJfJVit~ tI Wolbachia Vi 

., 'I ~1 'j) 'j) 1 ~'" I d0

fllfftl t'WYWlli 1"fJt'VI1'lfN ~tl1li 2-dimentional electrophoresis (:?;lJ'VI 4) llCl~ Matrix-Assisted Laser 

o 'I 'j)

Desorption Ionization-Time Of Flight-Mass Spectrometry (MALDI -TOF-MS) 'VI 1 t'Vi 'VI 1" 1'IJ 

" " I

~lf1'IJB~m'WmcU~'U B-:J 1 tJ 1" ~ 'W ll~ Cl~ 'il~ 1~tI~'IJ1 tJ'j ~'W 11-:J Vi 'VI'j 1'IJ 'Vi.w1Vi IICl ~1tJ 'j ~'W f1rilJ1'Vi liViv-:J. . 
iliml'IJ'Vi.wl~ (~11"1-:J~ 6; ~~ a-j) l~m) surface proteins, ribosomal protein L6PIL9E, Ll4, L22, 

L23, L31, S16, NADH dehydrogenase 1 chain D, Transposase ISS family OrfB, Adenylosuccinate 
., 

lyase transcriptional regulator, llCl~ hypothetical protein flf1 2 v11 fJl~111tJ'j~'Wf1~lJihjl'il:::I1J'W 

1tJ'j~'Wrth'Vimtl~rllflty~Bf)l'j In~~tll~Cl'flll~'UB-:J11"fJIVll,*N~B ltJ 

http:iliml'IJ'Vi.wl
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_I.e! )_I.c::t .c:t ~ ~ Q..I ~) 11 'lI .J 
'iu'YI4 IU'iVl'W'lJ6'lAl'UfI'YIA'i1'J Wolbachia 'YI-crfl~'Ulfl'r4l'Jlfil'iflA'YI1'lfN Brugia malayi 91-1
...----

All'Jfl!~~1'J 2-dimensional gel electrophoresis 



.:i 
Vll'iN't1 6 

~_I ct ct ct .:i"" ~ v 
AlJ1V1U'UMU'Ufl't1A1£l Wolbachia 't11!fl11:::'t1 !Vl1l1fl Matrix Assisted Laser 

Desorption Ionization-Time of Flight-Mass Spectrometry (MALDI-TOF

MS) 

Spots 
Observed MW 

(kDa)/pl 
Identified proteins 

Calculated MW 

(kDa) / pI 
Scores 

I 24.5/4.8 Ribosomal protein L6P/L9E 20.145/9.38 25 

2 24.5/5 .0 Surface protein 26.070/4.89 40 

3 24 .5/5.1 Surface protein 26.070/4.89 48 

4 24.5/5.3 Surface protein 26.070/4.89 32 

5 24.5/5.6 Surface protein 26.070/4.89 31 

6 24.5/5 .9 NADH dehydrogenase I chain 0 44.628/5.45 29 

a 58.3/5.7 Transposase, IS5, family OrfB 7.357/9.61 18 

b 58.3/5 .9 Ribosomal protein S 16 12.360/ 10.17 10 

c 58.3/6.0 Adenylosuccinate lyase 48 .93217.14 26 

d 58.3/5.8 Ribosomal protein L22 12.665/10.42 15 

e 58 .3/6.1 Ribosomal protein Ll4 12 .753/10.21 14 

f 58.3/6.2 Ribosomal protein L23 11.225/10.15 19 

g 58.3/6.3 Ribosomal protein LJI 7.926/8.01 26 

h 45 .2/6.6 Transcriptional regulator, putiltive 10.752/10.17 23 

i 45.2/6 .8 Hypothetical protein 15 .902/9.39 16 

J 18.5/4.9 Hypothetical protein 13.106/4.82 17 



, 	 , 
t 'q v v "'" ~ of "'" !II !II
Afl':i-:Jfll':i£Hltl'YI 3 	 "fll ':i'W t'UhI 1Vl1V1 VI VI 11.J ~'Wv'Wtl1 f)':i Wfll ':i ~ f)VI il11~ ~'YI1'tn -:JU(;l~ fll ':i 

~oVltlljmtll '11 ~-:Jfll ':i l'f)1:I1" 

• nhl1hi ':i~UuiliJftlJflhl~iflJl''¥hI£flUfll1 ~OVl'Wtllfi ~ il1'W"Uv-:)11 flU(;l~fll1
.. Q 

~OVltlljO~tll'l1~-:)fll11'f)1:I1"Uv-:)11fl~n1.uH 

''l~ 1II~ ''i
'V11 1'Vi 'V1 'j 1 'lJ I~ f) "lJ IlJ I" f)" 'IHH candidate. . 

cytokines/receptors IliCJ~f1111 (h..lI~~~f)i1~fl11lJ'Vi mf)'Vi"1t1'V11~~'W~m 'j lJ~f/hJ (~1'j 1~~ 7) l~UlJ 

U'W~fflf1W'IJCJ~ Hlhuf)rilJ~m 1~'W'lJ llJ1mVjml~ tllI~ h;If)~'WlJl~~H11'W lJ1wl U'U'lJfl~ IL-4, IL-5, 
U '" • 

'lit).:) IL-12, INF-y, TNF-a , IL-2, 1m:; IL-18 1'W'lJru:;~u'W~IMu1'l!fl~n'lJf)1'jIf)~1.JBf)~U1mt~f)1'j 

~f)1l1'IJfl~ hfHr1'l~l':) lJ1un u'W'lJCJ~ TLR -2, TLR-4, IL-6, TNF-a, IL-I~, IL-8, II":; IL-12 

http:11fl~n1.uH


· oCt 

Vll'H3't1 7 

..
'Vw1lHYill'W 

.. <V ... "" 
, 

VU'Utl'lvr1':ilJlJlHnI9HUl 11'0:: 

'ijU'Utl'lhlvr1rnit'l111nnv 

(Candidate cytokines/receptors) 

H'ibvi'lflIYi'1~1'l~m1il'WlJi'!JImVJ'Ol!~V 
'U 

IL-4 

!lVIi~lnVl'WtI1~nill'W IL-IO 

Ommunotolerance) IL-5 

"i] I "".. i •H 1V 'lfll'Yl1't11'l'YlVl'Dil '!J'WlJ 
'U 

IL-]2 

i'!JImVJ'Ol!~ tl!l~ilnVl'WtI1~nill'W INF-y 

(Immunopathology) 
TNF-U 

IL-2 

IL-18 

~i]1tll'lmYll~H~!nVl1Jiimtl1'Yi~'Ifl1'l TLR-2 

~f)lll'UeJ'IhflIYll~l'l TLR-4 

(Adverse reaction) IL-6 

TNF-U 

IL-I ~ 

IL-8 

IL-12 



..., 

• 	 fl11tll'ii:llfll'ii:ll£J'YIHYfW:t;ifllltl (Single Nucleotide Polymorphisms; 

SNPs) 'lHl-l£h.!h.ll~1J1JiliJfltl n'W~-fttl'W'11!1jn1J fll1 &flVl'W£Jliif:l'ill'WI1fl 
'U 	 Q 

fll':i 'VllJ'Vll'Ufll1lJ'IH'lln'Yl O1V'Vl1~~'U ~ f)'j ':ilJ (Single Nucleotide Polymorphisms; 

SNPs) * '\Jel~V'W1'U ':i ~ lJlJfJiJ~lJf)'U~ alJ~'U1rfllJ 01':i ln~YWl1i fffl1l'l h flU"~fll':i ln~,jfin~fJlmr~ 
'" '\" 'jJ 'jJ 'jJ 	 • 'I 'jJ

f)1':i':if)£jl'\Jel~ t':ifll'Vll'lfN'illn]l'U'\JellJfl International HapMap (vvww.hapmap.org) 'Vll t'YlbYllJ1Hl 

':il1J':illJ'llfllJfl SNP rll'YlrlJncilJ,j':i~'lflf)'j 4 'lfl~~'U1r '1~un ufl'Yl~n'U-flllJ~fl'U flfllfll9$V'U 'lfll~'U 
'U • 	 • 

Ufl~'lflJ~~'U hHJ'1~fl~lfifln SNPs ~ljr11fll1lJ~5"~,, (allele frequency) lJ1nw:h 2 U"~ fl~1'U 

lJ~nru promoter u,,~ exon 'illnn~lJ,j':i~'lflf)'j'lflJ~'U U"~'lflJ~~'U ~~lj'lfl~~'UilmlI1~fJ~fl'U'1'VlV 
I d d 

lm~l'llJllJln'Vl"i!~ (\9l1':il~'Vl 8) 

" 	 >I >I 

~~ij 1'Ufll':iftn£jll,jfl~~'U'il~'V'ilfll':iftn£l1 SNP l'U TLR-2 l'UlJ1nru 2 ~~humj~ 

'1~un rs3804099 Un~ rs3804100 l~fl~'illn SNPs ~~ncilJflcil'UlJ1ntu exon ttn~ljr11fll1lJ~5,,~
'" 

• I V 	 V" I 

mn1'UncilJ'lfll~'Ultn~iUtJ'U (\9ll':il~V19) fln~~ihlV~l'Ul'llJil SNP ~~ 2 ~lU'Yltl~ijljfll1lJG
qJ q u q 

'\Jel~5n~"~ (1' ~lJln 1'U'lfll11V~'UllJH,,~1jfll1lJam~'U,;'fllJfl 11lJ '1 lrlJ (susceptibility) IPlflfll':i ln~ 
'U 

hfl{1'lJfl~5m{1'lJ 'illm~fl1tuhfl ~~t~'U~tll{1''U1'ill'Ufll':iftn£jlt~'U~l~lJm n 

* 	 .d OJ de:: I tl1'
Single Nucleotide Polymorph isms (SNPs) fltlfl11lJl'I C1101'l mU'Vll~Yihl~f)'.j)lJ'\Jtl~rllilhllil'.i :;1'I11~lJlf~1U hlllll 

C1:;flhl~lnrl ulOfl11lJll~ n~h~'\JMU1fl ft1tl '1'Vl~l"Vl U~~hlll1"U~1~U111~mU u:;i:imllJ fflJ~hI ,rOD "0\1 ru:;'Vll~ 

mUmYi.y;ll1:1'rl.:jtl tlOlJ1 

http:vvww.hapmap.org


International HapMap 

.ct V QJ ..::!Io , 

1'J'W'lJtl-3V11'.i1.J1.J'W~1191~~ II~::: 

u'W'I.IM1911V11m1I'Ull1ml'J 

(Candidate cytokines/receptors) 

'll1'W1'W SNPs 

(lmmunotolerance) 

IL-4 4 

IL-IO 4 

IL-S 2 

V-'I 'i v v'" "I' 1 'i ~I ... 
~u1t11 '.ifll'Yll'll1-3'V1m1'\l1~'Vl1.J ~ Ift'.il1~ll'.itl 
" 
II~ln~'Vltl1tl i:T1ll'Vl(I mmu nopathology) 

IL-12 8 

INF-y 3 

TNF-a o 

lL-2 o 
lL-18 o 

~i11t11 '.i fll.yh~l-3filn~Ufln~ tI1l1~-3 

m'.i~mn'IJtl-3hfll't11~1-3 

(Adverse reaction) 

TLR-2 4 

TLR-4 3 

IL-6 2 

TNF-a o 

IL-J P o 

IL-8 2 

III 2 o 



gene SNP 
SNP 

Allele 

Population 

Allele frequency Reference 
location 

China Japan Vietnam 

TLR-2 rs3804099 Exon 

(N199N) 

symnonymous 

T597C 
T 0.633 0.711 0.64 www.hatlmatl·org 

Thuong et al., 2007 
C 0.367 0.289 0.36 

rs3804100 Exon 

(S450S) 

symnonymous 

T\350C 
T 0.633 0.767 0.75 www.hatlmatl·org 

Thuong et al., 2007 
C 0.337 0.233 0.25 



c:r ~ ~ iJ CV A .:::!I. & ')" V 'j) I' _i-i Q,.I " " 

!fI H f)l 'J "f)lH!'tl 'l:l11J lJ fJ lJ fl 'U TYlV 11'lS 'H'I fl'\HJ.:J !'J fll 'Yll 'lS N: l!.:J ~ f)l 'J lJ fl.:J fl 'U fl11:: I 'Yll 'IfN 

" .
ll('l::fll'Jtl1~f1 hfltllll-1tl11'J" lh::flfliJfi'1(J 3 Im-1fl1'JVfl(J.ul~'U Im-1fll'J1~(J~flI'Ufl-1 3 tI (YU'1'. 

" 
2550-2552) VJ('Ifll'J ftfll:l11 'Utili 'J fltJ'U ('J l(J('I::lfl (Jfll 'UJ"llfi VJ'U 1fl) 1 fi'1'11fllnl1 'J 11l hflli'i'l'*N1'U 

lh::'lSlfl'J~-1l1lJfI 7,898 'J1(J (fll~ 22.63 ± J 6.56; J -80 tI) ~fl1ff(Jfl~I'U 6 ihlflfl~.:Jl~'Ulll1~.:J'lIfl'lIlJ 

fI11lJ'lIfl~fl(J('I:: 0.62 Iflm~'Ul'WfI''lSl(J 36 'J1(J (~fl(J('I:: 73.5) (fl1~ 32.22±17.47; 4-80 tI) ll('l::I'WfI' 

ml1.:J 13 'J1(J (~fl(J('I:: 26.5) (fl1~ 33 .54±J6.28; 13-60 tI) llft::1l1flfll'J~f1\91llJfll1"i'm111'Ui.h::'lS1fl'J 

~1'U1'U 65 1"1(J 'W1Jf)l1"lnfl1lBn~(J111~'lf)l1"i'ml1i'Ui.h::'lS1fl'J~1'U1'U 17 1"1(J (~fl(J('I:: 26.2) 

111 flfll 'Jftm:111" 1I111J 1J fll 'J \9\ fl1J {1''U fl '1 'Yl1'lfliJli'lJtl'U 'IJ fl'll1" fll i'i'1'*1'1 'W 1J 1":: ~1J 1911\9\1 fI1..J~ l~ (J 1~fl.:J 
'U 'U • 

CV Q..I If]i.I I & I d. " 
fl1Jfll'Jflfll{1'1J !f111fl interleukin-6 (IL-6) lW:: tumor necrosis factor-alpha O"NF-U) ~'l'IJ'Ufl(JNlJ 

• >I • 

U(Jrl1flT.1J 'Yll'l {1'()~'l 'U ~th(J h rllV{, '*1 '1 Vili'W (J 115 {1' fll'W 11 fli' '1 (I m '1 fll 'J Vfl (JVi 1) IIm: 1 fi' 'Yl1J'Yl1'U 

1'J 'J tu fl'J 'J lJ \9\ ('I flfl1l'U Ii''U 'I111l1 fl ~ 1'U ~fllJ ('11 fi'ri'U peptidoglycan-associated lipoprotein (pal) II ('I:: 

heat shock protein 60 (hsp60) ~ti1{1''U11l1yjfllflft'Ull('l::{1'r1-1 11I1"~'U~'l,*ftml1'Yl1'lBlJlJ'U1'Yl(J1 

(lm-1fl11"vfl(J~ 2) \9\('Iflfl1l'U1M'Ulil111lJl(J (toll-like receptor 2; tlr-2) 'l'Ufl11"1'11fll1"ftmJ1f111lJ 

'I1C'11fll1C'11(J'Yl1'lW'Ulifl'J1"lJ (1m 'lfl1'JVfl(J~ 3). 
VJ('I fl11"1 ~(J 'l 'UtlVi 2 if 1 fi'I'll fl11"ftfl'l:l11":: ~1J 1911 \9\1 mJ~l~ (J1~fl'l tl1Jfll1" ~1'U fl11" tlfll{1'1J 

lW:: 1911 \9\1 mJ~1~ (J1~ fl '1 tl1J fl11" fl11J fJ lJ 1J 'Yl1J1 'Yl'IJ fl '1 T lymphocyte \9\ ('I flfl1l 'U 1 fi' 1f1 n ~1J'IJ fl-1 
. ." 

llfl'U ~'U fl~ Vi ~ 11'W1:: ~ fl'W (J1 1511 mi'i'l'*l'l (1m '1 fl11" Vfl (JVi J) 'U fl fl1l1 fl .u1l1 fl fl11" ftmn I 111" ~'U 
" ., 

1'1-111:U fI 'IJ fl '1 'W (J 115 11" fll i'i'1'*1'111 ('I:: 111J fI Vi 11 (J 11('I1J 11; (J l-W fl '1111 111" ~ 'U I il111lJ 1 (J Vi rl1 flT.1J ~ fl fl11"1 nfI 

'W(J115{1'fll'W'lJfl'll1mi'i'1,*1'l 'W1J I 111" ~'U~ti 1{1''U h lfi'Wll 111" ~'U Wolbachia surface protein (WSP) 

11I1"~'U PAL llft:: 11I1"~'U HSP60 
• >I 

m11l1f11"::~1Jllfl'U~1Jfl~~fll1l'J~'U WSP 'l'U~th(Jfl~lJ~l'l'l (Im'lfl11"Vfl(JVi 2) 1"1lJ'Vl'lftmn 
'U • 

http:32.22�17.47


• • 

" . 
J0 llJD'J~'lflm ncilJ~i1~'l l"Ill';il~':htJ1 'Jfl!l'i'1'~1~'I1~ ncilJ-n~ 'J 1'ill"l'UIlJ lm¥hnt~ tJu"~m1'il ilil"lu 

• 'U • 

"" .
l"ItJl~ffml"ll~tlf-'llJ'j ~~U IL-J 0 ff -'l~lJ tlvl-'llJt1mhfiUJ'Vll-'lffO~ (P < 0 .05) ('jD-n 1)

'U u 'U 

IL-IO 
(pg/ml) 60.00 

• 
50.00 -1----

40.00 

. - .------~- ---_._.._ --...,...--- -130.00  -.- * 
•20.00 
••--+10.00 

0.00 _______ _________________.J~_ 

Ag+/mf+ Ag+/mf- Ag-/mf- CP 

Lactive infectio~ EN 

. .. 
'j~~u'\Jtl-'l i9f 1~1m! IL-J 0 llJm~um~tl~'\Jtl~~':htJ hfHl'i'l~l~-nlJf1l'j~~!~tli:1'il'ilUlJ 

" . 
'U • 

(active infections) 'I1-'l-n~'j1'ill"lUIlJ 1mYl"1!~tJllJm~IHH~tl~ (Ag+/mf+) U"~~'j1'il 

illl"lu IlJ 1m:W"ll~ t'JllJm ~um~tl~ (Ag+/mf-) fllJDn~~tllff(Jtl ~llJlmci~'l!n'l!lJ'\Jtl-'l 
. " !Ii !Ii !Ii.'1 1 !Ii !Ii d d'" d" .

1'jfll'Vll'lfl-'l (endemic normals; EN) 1"'~fju1(J 'jfll'Vll'lfl-'l'VllJl"IVllHY.f1ll"ll'jtl'.i-'l (chrome 

pathology; CP) ~~U~"~ ~~Uff~-'l'.i ~~U 1911\91 I mr'\J tl-'lIl~"~fllJ II tlUl-fflJUff~ -'lfilm~ (J 

'\Jtl-'l'j~~ui9f1\91lm!llJll~"~ncilJ ~11Uff\91~mllJU\91n~1-'ltlVl-'llJt1(JrllfiUJ (P < 0.05) llJ• u 

unpaired t-test 



• • 
• • 

T lymphocyte 

i~yhf11) 1~)::; ~'IJ i"l$l~ i frW~l~£rJ.,j'tJ~tl'IJ f11'Hl TIJ fJlJ 'IJ'YI1Jl'Y1'UtJ~ T lymphocyte 

i~llf; interleukin (IL)-12 h!'th::;'ll'lm f)rilJ~W'l 'W'IJ':i1r-l'{hv h'fllll1~1~i~f)rilJ~~) 1~'W'IJ ilJ1mw... . 
" , " 

(l11~[Jml::l9I) 1~ ilJ'W'IJ ilJ Imwml~Vlwm ::;llmtitJ~ )llJ~~r-l'''hv hf1lYl1~l~Yiii'WV1n'fffl1'Wl~ tJi'~ .. 
ii)::; ~'IJ IL-12 ~~ f) i 1f) ~ lJ'fl'hl,j f)&1~ tJ1ftvtJ~i 'hill'11 ri ~'l!f)'l!lJ'U tJ~1) 'fllll1~1~ (endemic nonnals) 

mh~iilrv-ff1f1ty'YI1~'ff~&1 (P < 0.05) (~,j~ 2) 

IL-12 

(pg/ml) 


20.00 --,-----------------------~ 

•• 
15.00 1-------- - --- ------ ---

-.--- * 
i 

10.00 -1--- ----- • 
* • * -r --*

5.00 ---- -------~- --. - --- *-- +.---

t • 
0.00 ~--------------------------------~ 

Ag+/mf+ Ag+/mf- Ag-/mf- CP 

ENLactive infectio~ 

, " 
)::; ~'IJ'UtJ~ i"l$1 191 imf IL-12 1'hi m ::umtitJ~'UtJ~ r-l'{hv h'fllll1~1~Yiiif11) &1~l95tJt1~ ~D'hI.. . 

. " , 
(active infections) ~~YiI9l)l~'W'lJilJlmYJml~[Jl'h1m::;umtitJ~ (Ag+/mf+) U(l::;I9I)l~ilJ 

'W'IJ ilJ1m YJml~V1'hi m ::;U'ff1 ti tJ~ (Ag+/mf-) 'fl 'hI,j f)&1 ~tJ1ftvtJ~' 'W!!l1 ri ~'l!f)'l!lJ'U tJ~ h 'fl 
, " 

"" ( d . ",'1,\,"" d d "" '" '" (hr .1'YI1'll'1~ en ernlc nonnals; EN) U(l::;~lJltl !)'fll'Yl1'll'1~'YIlJ'WV1'fi'fff)1'Wl)m~ c OOiC 

pathology; CP) ~~ll~(l::; ~~U'ff~~) ~~'IJ i"l$ll9I i ml''UtJ~U~(l::;'fl'hl Uti 'IJl-ff'hlU'ff~~~ 1m~v 
'UtJ~) ::;~'IJ 1 "l$119l1ml" 'hIU~(l~f)rilJ ~11U'ff~~'fll1lJUl9lf)~1~ tJci1~ii't1V-ff1f1W (P < 0.05) 

q U 

unpaired (-test 



----

if1'.yhf)l'l1~'l:;~LJ anti-filarial IgGl UC1:; IgG4 antibodies (h.J'l.h:;'151mfl~lJ~il~'l 
• :II :II 

l'l1Jl1~ibvh~Hl1l'tl\~Vi~~ 191tJiJ'O ~lJ'U (active infection) l1~fl~lJ~~l'l 1'O'WiJ ilJ1 mYlC11t'j VlLC1:; 

1'I'l1'O~bj'WiJilJ1mVlC11L1vi'Um:;u\H~tJ~ (Ag+/mf+ and Ag+/mf-) ih:::~iJ anti-filarial IgG4 

antibodies (~lm~V OD = 0.47) ~;Jfll1fl~lJ~iJ1V~:IJ'WV1TILYfl1'W (~lm~V OD = 0.07) UC1:::fl~lJfI'U 
Ufl~~tJ1ffvtJ~l'UU'\'Hl;J'ltfl'ltlJ'UtJ;J 1'lflLl11~1;J (endemic normals) (~lm~V OD = 0.03) tJV1~:IJ 
'l!m11flq.J'V11;JLYi1~ (P < 0.05) (~U~ 3) l'U'Uru:;~llJ'WLJfl11lJUl'lfl~1;J'UtJ;J'l:;~iJ anti-filarial IgG 1 

antibodies l'U~U1Vfl~lJ~1;J'l (P > 0.05) 

4.0 ,---------- --------------------------------------------~ 

3.5 1- - I • 
•3.0 +------* : 

2.5 
0 
on 
.." 2.0 Q •0 

1.5 - -------- -- - -.•- - ------ - - 
t 

--- ----+-• 1- ---- 

-;-* t • 


1.0 

-. -- --- - - ---- 0.5 • * 
0.0 


Ag+/mf+ Ag+/mf- Ag-/mf- CP 


Lactive infection J EN 

• :II 

'" 'I "" ~.'I 1 ~ ~ d d C> "" 

'l:::~iJ'UtJ;J anti-filarial IgG4 antibodies !'Um:;uLYmtJ~'UtJ;JfJlJ1V HII'V11'151.:J'VllJf)l'lI'l~t'15tJ 

" . 
iJ'O'OlJ'U (active infections) l1;JViI'l'll'O'WLJllJ 1mVlmt1(Jl'Um:;tt\H~tJ~ (Ag+/mf+) UC1:;

• 
1'I'l 1'0 ilJ'WLJ ilJ 1mVlmt1 (J1'U m:;u\H~tJ~ (Ag+/mf-) flU Ufl~VitJ1ffvtJ~l 'UttlH\;J'ltfl'ltlJ . ., 
'UtJ;J hflll11~H (endemic normals; EN) UC1:;~iJ1V hfl1l11~1.:JYi:IJ'W V1TI LYm'Wl~ tlr.:J.. 
(chronic pathology ; CP) 

11LY~;J~11ll ~ (J'UtJ;J 'l:::~iJl1tJ'U ~LJtJ~l'U1I~C1::: flrilJ ~ 1111LY~;JfI11lJUI'I fl~ 1;J tJVl ;J:IJ'l!(J rl1flill
• u 

(P < 0.05) 1'Uf11'lltJ1 VLJlVi (JLJtlLJfI'U tJfl~~ tJlffvtJ~l 'U IIl1ri ;J'ltfl'ltlJ'U tJ;J hflll11~1;Jf1'1 (JiTI 

'V11.:JLYi1~ unpaired t-test 



TfI)-:Jfll)~ 2 	 "f)nftfl1nTlJ!~Q~~ijfl1nHhflty~t}fll)!nVl't'nJlihY.fll'Wu~~tlnmm 
'I1.r-:Jfll)rmn'Ut}-:J T )f1!nl'lfH !~t}fll)l1\?}rl-!ltif)nrmnU~~1f19i'W

'U 

• fll"Hl'jl'lltJ'j~1,! Wolbachia surface protein (WSP) 

Recombinant wsp clone ~1~~'lJfll')v'UiJ'Ufl11lJ~flI'i'D'l'UD'liiWl'lJiJ1f1~ lD 1'Yl~m11 

i~i.)flU 1lJ1"'lfll,)'Yl~'(fD'lJA.yjmnnmUn~'(f.fl11~~!'I1lJ1~'(flJ'ff1'Y! ~'lJfllHYfI'll tJ')~'U WSP 1~V"'1 
" t.I 1 	 i1 V I 

d dd q d ~ iI d 0 '1 ~ iI ),..1 d 'jI 9J 0 

fll,)lnV'I E. coli 	'YllJ wsp gene I'UD1'Y!1,)Al:W'IA'lfD Atn1!'11'UV1'U1 'YI'(f,)1'1 ~lJ,)\91'U~1V IPTG umm 
• 	 y 

O1')'(fn~ 1 tJ')~ml1fl!CJl'n ~l1nnwi1'1"l A~'lJri1'UU1 '1 '(f U,,~ri1'U \91~flD'U 'Wlrhiifll,) '(ff1'11 tJ,)~'UD~ 

l'U')tJ inclusion bodies undjfll')'(ff1'11tJ')~'Ul'UtJ~lJ1t1JlJ1fl~'(f~~ 8 ~11lJ'I'YI~'Ifll,)!'I1~V1U1" 	 . 
Arl D1~'(f .fl11::;~!'11lJ1 ~ '(flJ '1 'U fll') '(ff1 '11 tJ ') ~ 'WAnl1 1~'" 1fll ') '(f f 1 '11 tJ ') ~ 'U ~ 1 'U 1 'U lJ1 fl LA n ~ AWfl '1,r 

'lJ~"l'Yli~1Vl~ affinity chromatography 1~v'1~ Ni-NTA resin '(f1lJ1')i.)WJflltJ')~'U WSP DDfl'il1fl 

ltJ')~'Ug'U"l 'UD'I E. coli 1~ (~tJ~ 4) 

(A) 	 (B) 

kDa IVI 	 r\VSP M r\l'SPkDa 

i5 100 
7550 

3~ 50 

25 37 
20 .1_
15 25 

20 
10 

l~vl~ Ni-NTA resin ml1lJDlJ~1(J Silver staining (A) Un::; 

Western blot analysis by anti-His-HRP (B) 



Wolbachia Surface Protein (WSP) 

~ . 
l~-nlf11~l~~~~1JUtl'W~1Jtl~'lfiJ~ IgG r1-:J 4 subclasses l1~ll'Yll~~tl hh~'W WSP 

,~ "1 
i 'W m::;llm~tl~'lJtl-:J H'u 'JtJ h f) IYll'~l-:Jl1iJ f11~~~ I~tJlI ~ ~,j'W (active infections) r1-:J nri lJ H'u'.Wl1\9l ~ l~ 

IU q q cu 

'Yl'U llJ 1mV1 ml~ tJ i 'W m~um~tl~ (Ag+/mf+) U[l::;\9l~l~ 11.1'Yl'U llJ 1mV1 "ll~ tJ i 'W m::;u m~tl~ . ~ 

(Ag+/mf-) n~lJ~UltJ hf)IYll~l-:Jl1iJ'YltJ1TIrrfl1'Yll~tli'-:J (chronic pathology) \9lm)\9l~'Wn~lJf)'W un~ 

~mfftJtl~i'Wu'l1ri-:J'l!n'l!lJ'lJtl-:J hf)IYll~l-:J (endemic nonnals) 'Yl'UllUtl'W~'Utl~ 'lfiJ~ IgGl u,,~ 
. "~ 

IgG3l1~11'Yll~~tllU~~'W WSP iJ~::;~m!-:J~'WtlciHiJ1Jmhrltyl'Wn~lJf11:i~~I~tlll~~u'W (P < 0.05) 
~. . 

'Wtlmlnij'Yl'Ulll'Wn~lJ~UltJl1iJ'YltJ1TIrrfl1'1'liJ~::;~'UIW'W~'Utl~'lfiJ~ IgG 1 l1~ll'Yll::;~tll U:i~'W WSP 

rr.:jnlli'WnrilJf)'WUn~~mfftJtlcih!ll'l1ri-:J'lfn'lflJ'lJtl-:J hmYll~l-:JtlciHiJ1JtJ,hfiUJ (P < 0.05) tlcil-:Jh 
fU q IU q q u 

fimlJ'Yi'Ullu~mruUtl'W~'Utl~'lfiJ~ IgG2 1m::; IgG4 ~~ll'Yll::;~tllu~~'W WSP l1.1ll\9ln~HtlciHiJ 

1JmhrlUJ1'Wu~"~nriml1tlcil-:J (P > 0.05) 
u q 



:tl~ 5 fll optical density ~fll11JfJll'lil.:lfl~'WII~.:l 450 run (OD450) l'Wfl1'j"l<f1'j"~~'lJlltJ'W~hJtJ~ 

'If'W<f1 IgGl ~~ll'Wl~~tJ hh~'W Wolbachia Surface Protein (WSP) l'\.Jf)'j"~lIm~tJ<f1'IJtJ.:l 
. v )J • 

Hthtll'j" fllYl l,*l.:lYlJJfl1'j"~'fllcMtJlJ 'il'il,j'W (active infections) Yl.:lyj\9l'j" l'il'W'lJ 11J1mYhnl~ tll'W 
~ . 
m~!lm~tJ'fl (Ag+lmf+) 1H1~\9l'j"1'il lli'W'lJl1J lmYhm~fJl'\.Jfn~lIm~tJ<f1 (Ag+/mf-) fl'WtJfl~ 

'" ""1' 1 ~ ~ ~_'I 1 ~ ~ "'''' 'YltJ1fWtJQ 'WlllHW~fl'lt1J'lJtJ.:l 'j"fll'Yll'ln~ (endemic normals; EN) !l"~f;!lJlfJ 'j"fll'Yll'lfl.:l'Yl1J 

" 'Wtll1j~i11'WI!tJ1.:l (chronic pathology; CP) l'flfJlll indirect enzyme-linked immunosorbent 

I Q.I <Q 1 ,., l.d 

assay (ELISA) ~'fl!l\9l"~~<f111 ~'fl.:l'j"~'fl'lJ!ltJ'W\9l1 'il'W'lJtJ.:lII\9l~~fl'W II (}'lJI~t.Hl~'fl'lmm ~tI'lJtJ.:l 

'j"~~'lJlltJ'W~I'il'Wl'WII~~~fl~1J 'flll11~'fl'lml1JlI\9lfl~l.:lmh.:lJJt!fJLhfiUl (P < 0.05) 'il'flll~~~. u. 
'il'flll ~'fl.:l 'j" ~ ~'lJ II tJ'W ~ I'il 'W 'IJ tJ.:lll~ ~ ~ fl 'W IW'lJ1tY'Wll ~'fl.:l fl 1l'il~ fJ'IJ 'rN 'j" ~ ~'lJ 1 '1f1\9l 1ml1'Wll~. 
~~fl~1J 'fllll1~'fl'lfll11Jll\9lfl~1.:ltJcil.:lJJt!fJ,hfi'qj (P < 0.05) l'Wfl1'j"ltJ~tI'lJlVifJ'lJn'lJfl'W 

tJfl~~tJ1ftfJtlQl 'WllrHl.:l'ltfl'lt1J'lJtJ'lh fllYll,*l.:l~lfJlll 'Yll.:l ~i1~ unpaired t-test 

http:lJI~t.Hl
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Ag+/mf+ Ag+/mf~ Ag-/mf CP 

[ active infection J EN 

ltJ~ 6 rll optical density ~mllJtJ1d')h'lfl~'WU'ff'l 450 nm (OD450) hJfll'il~'i:::~DHV'W~'tH)~ 

'lfiJ~ IgG2 ~~l!'Vn:::~v hh~'W Wolbachia Surface Protein (WSP) l'Wf1'i:::U'ffL~V~'lJV'l 
." iJ • 

~1JdV 1 'iflL.y{l'~N'Viijfll'i ~~L95VihHnJ'W (active infections) Vl'lYiIPl 'id~'WD llJ 1 mYJ"llj vlu 
~ . 
m:::um~v'fl (Ag+/mf+) !m:::\91'id~ llil~1JllJ lmYJmL1tJl'Wm:::um~v'fl (Ag+/mf-) fl'W'\Jf)~ 
.d ... '9' ') 'jJ 'jJ 'jJ_'1 ') 'jJ 'jJ .d.oS 
'Vn:Jlfl'tJV~ !'WU'l1"'l~f)~lJ'lJV'l !'ifll'Vll'lfl'l (endemic nonnals; EN) LW:::r;!'UdtJ !'ifll'Vll'lfl'l'VllJ 

" 
'WVlll'fffll'WljV'i'l (chronic pathology; CP) 1'fltJ11l indirect enzyme-linked immunosorbent 

I Q.I ~ , y I d. 

assay (ELISA) ~'fl!!\,m:::~'flU'ff~'l'i :::'fl1JUV'WIPI!~'W'lJV'lBIPI ":::fl'W UflDn'l''WU 'ff'fl'lfll!ll "V'lJV'l 

'i:::~1Jl!tl'W~I~'Wl'Wu~":::f)rilJ ~1dU'ff'fl'lmllJUIPlf)~1'lVV1'lij,rmhr1UJ (P < 0.05) ~'flU(9)":::• u. 

":::f)~lJ 'flldU'ff~'lmllJUIPlf)~1'lVV1'lij,rV~1r1t11 (P < 0.05) 1'Wfll'iI'\J1vDlYivDnDfl'W 

'\Jf)~~ mr1tJv~i 'W!!'l1 ri'l~f)~lJ'lJV'l hfl!.y11~1'l~dtJ11l'Vll'l 'ffi)~ unpaired t-test 



----

0.800 

+- 0.600 
+ 

-0.400 
+ 

0.200 -.- 
- -t-0.000 

Ag+/mf+ Ag+/mf- Ag-/mf- CP 

L . . fi . ~ actIve In 	ectlOn EN 

ltJ~ 7 	 ~1 optical density ~f11111tJ11'li1 'Hl~'U!lb1'-:J 450 run (OD450) l'Ufl1'j'r~':i~~'lJII'V'U~'lJ'V~ 

'ln1~ JgG3 ~~1!~1~1Pi'V <hh~'U Wolbachia Surface Protein (WSP) l'Uf)':i~lIm~'V~'IJ'V-:J 
I Y 	 ", • 

~1J1tJ h f1!Y1l'Ml-:Jl1iJ fll':i ~~loU'VtI~ 'iliT'U (active infections) 11-:J11\9l ':i 1'il~'lJ 1111m Yt r;n!~ tJ 
~ . 
l'Um~mH~'V~ (Ag+/mf+) 1I(1~m1'il1li~'lJ111 1m~r;n!~tJl'Um~lIm~'V~ (Ag+/mf-) f1'U 

LJfl~~mr1tJ'Vul'U!l'\1ri'l'lffl'lfll'IJ'V-:J hmY11~1-:J (endemic normal s; EN) 1I(1~~1J1tJ l:ifl 
'U 	 ~ q 'U 

• Y 
'jJ 'jJ d.,d'<:::)' ~ Q,I 	 ",,,.oS1 

1'Y1l'lfHVlll~tJ1'jjlHll~I':im'l (chronic pathology; CP) ~tJ1'jj indirect enzyme-linked 

I Q,.I ~ I 'jJ 

immunosorbent assay (ELISA) ~~II\9l(1~~~IIb1'~-:J':i~~'lJ!I'V'U\9lI'il'U'IJ'V-:J!L\9l(1~f1'U !I\)'lJIb1''U 

IIb1'~-:J~ml ~ tJ'IJ 'V-:J ',j~ ~W!'V'U~! ~'U l'U IlIPi (1 ~ fl rill ~ 1111b1'~-:Jfl1111 U\9l fllPi 1-:J 'VV1-:J iJ'tJmhfiUJ
• 	 u 

(P < 0.05) 'il~1I1Pi (1:: ~ ~II b1'~ -:J',j ::~'lJ!l'V'U~! ~'U 'IJ 'V-:J 1lIPi(1~fl'U II \)'lJ!~'U II b1'~ -:J~ 11\l ~ tJ'IJ'V-:J. . 
',j~~'lJ1CJ51\9l1mJ1'U!!IPi(1~flrill ~1 1 11b1'~-:Jfl1111Il\9lflIPi1-:J'VV1-:JiJ'tJtJ,hfiUJ (P < 0 .05) l'U 

• 	 u 

unpaired I-lest 
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Ag+/mf+ Ag+/mf- Ag-/mf- CP 

~ctive infection ~ EN 

~1 optical density ~f111lJ(J11i1 .Hl~hIlHY.:J 450 run (OD450) h.Jf1l'jl~'j~~Dlbe:J'W~hH)~ 

'l5iJ~ IgG4 Vi~11'W1~~e:J hh~'W Wolbachia Surface Protein (WSP) l'Wm~lbm~e:J~ 'lJ e:J.:J 
." " ,

Hlhv hfllVl1~1.:JViiJf1l'j ~~I9ie:J1J'il'il1J'W (active infections) .y].:JVi~'j1'il'WD 1lJ 1m:Wml~V 
~ . 
1'Wm~lb""I~e:J~ (Ag+/mf+) lbl:'1~m1'illl1'WDllJ1mvhnl~vl'Wm~llm~e:J~ (Ag+/mf-) f1'W 

llfl~~e:Jlffve:JQlh1l1'\'n;.:J'I!fl'l!lJ'lJe:J.:J hfllVl1~1.:J (endemic nonnals; EN) lW~~lhvhfl 
. ~ 

31 ~ do d Q. ~ cv 1 c>'"
l'Vll'l51.:J'VllJ'WVl1iMll'Wl'je:J'j.:J (chronic pathology; CP) ~V11i indirect enzyme-linked 

, (1.1 Q I 3J 

immunosorbent assay (ELISA) ~~II~l:'1~~~Il""~.:J'j~~Dlle:J'W~I'il'W'lJe:J.:Jll~l:'1~f1'W Il\lDl""'W 

II ""~-:lfi 11Q ~ V'lJe:J-:I'j ~~Dlle:J'W ~l 'il'W1'W 1l~l:'1~ fl~lJ ~1111 ""~-:lfI 11lJll~fl~ 1-:1 e:JV 1-:1 iJ 11mhrlt1J 

(P < 0.05) 'il~Il~l:'1~'il~Il""~.:J'j~~1Jlle:J'W~I'il'W'lJe:J-:lll~l:'1~f1'W lb\lDl~hIll""~-:I~lLQ~V'lJtl-:l. . 
n~D1CJ$1~ lf11.r1h1l1~l:'1~fl~lJ ~1111""~-:lfl11lJll~fl~1.:Je:JV1-:1iJl1mhrlUJ (P < 0 .05) 1'W. " 

unpaired t-test 



'i ~ ~ ~ """'i
• fll':i ArUl'U£J'U hsp60 (heat shock protein 60) 'UeJ'IU'Ufl'YI!':i£J Wolbachia A'U'W£Jlti!':ifl 

v v . .
!'YIl'lfl'l Brugta malaYl 

l~fJfJf)1!1J1Jli"fHlJfJ{rll'"d\m~hJ~l'w'J'Wfj'W hsp60 'UfJ ·m1Jfl'Yh~tJ Wolbachia i'W Dirofilaria 

9 ~lIJ v ~ Q ~ 'jJ .: d ~.c:S 
immitis 111 l~fI'Jl:IJtJlJ'Yl.:JtJ'W1l1f)~~!'j:IJ\Pl'W (start codon) !1(l~~~?f'W'l~ (stop codon) 'UfJ.:JtJ'W ''If.:J:IJ 

flJl:IJtJl'J 1,653 bp 1~tJl~1'W'j!:lJfJ{U('l~?f.fll'J~1'Wf11'j.yhl1BfWtJl~f) 1cH1'W~!:lJfJ{!'j?f (\Pll'jl.:J~ 1) 

o .., II) ~'l ' II) ~ ~ ~.,; ~ I <; 0' 0'" <;
ml1'j1J forward primer !~ !?f!1J?f CACC n~l'Wl1'Wl !'WfJu'j~ !tJ'll''W?fll1'j1Jf11'j !fI('l'W peR product 

!.ul~ pETlOOID-TOPO vector 11~.:J1l1f)t11 PCR product 111~.:Jrh'Wm~u?flyJYh (gel 

electrophoresis) 'W1J':hl~ PCR product \Pll:IJ'U'Wl~~l9i'fJ.:Jf11'j;jfJ 1,657 bp (~11~ 9) 

~ 

Vll':iH'YI 1 

~ Q 0 .:::I 

l'Wflt'W:lJ1l1'W'J'WtJ'W hsp60 

Forward 5'- CACCATGACTAATGTAGTAGTGTC -3' 

Reverse 5'- TTAGAATCCATTCATTCCACCCATG -3' 

301'WlYi } 

30 l~lYi "" d 

3 'Wl'Yl 20 'J'Wl'Yl 

35 'jfJ1J 
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Brugia rnalayi 1~tll,*'tlBn~tI1~fl19i1'W~!l,JElf!'H" 

tlD1 M : 100 bp DNA marker 


UD1~ 1: peR product V'W hsp60 'Utl~U'lJfl.yh~ tI Wolbachia 1'W B. malayi (1,657 bp) 


http:Utl~U'lJfl.yh


'i '" '" '" 1• fll'J !fllll..!tJ1.I pal (peptidoglycan associated lipoprotien) 'UD.:JU1.Jfll1A'JI'J Wolbachia 1.1 
Q~ "" VUJl1i !'JrH111'l1H Brugia malayi 

l~tl'Elfluuul'Vr.i1lJtl{rll'r-d'ULvilJ~1l-J1l-JVl-J pal 'U'El'lUUflViL~U Wolbachia lw B. malayi hr 
v ~ 4 ~ ~ ~ d .& dI flfl11lJUlTVl'lUl-J~1f1~~H'jlJl'1l-J (start codon) UCl~~fl{1'l-J~fl (stop codon) 'Utl'lUl-J 9l''llJfl11lJUl1 480 

bp lflul~I'VnLlJtl{uCl~{1'.fIl1~1l-JfI1HhtJfifHU1~f11CJfl~~llJt){L'j{1' (1'11'jN~ 2) rlnl~u forward 

1iI'I ' 1iI iI iI.,j. I 'i .. 0.... 'i iI ,
primer fl LmU{1' CACC 1fl1l-J'l1l-J1 l~tllJ'j~ !U'lftJ{1'l'l1'jUf)1'j !flCltJ PCR product 1'U1"J 

pET! OO/D-TOPO vector ~t)1tJ ~'l~lf1f1n LvilJ~ltJ1l-JVtJ pal ~1utJfifljU1~f11CJfl ~~llJtl{L'j {1'U~1 

U1 PCR product ltJ~'lH1tJm~lm1vHh (gel electrophoresis) ~u'·,hl~ PCR product 1'11lJ'UtJ1flVi 

~tl'lfl1'j fit) 484 bp (ttJ~ 10) 

'" Vll'SHl1 2 

~ Q 0 .do 

l~tlI~lJ~ltJ1tJUtJ pal 

i.Y iln~11.1flniinJilmm 

9fll9$1'Vi~nH)4A'Si.Y 

Forward 

Reverse 

5'- CACCTGCTCAAAAAGAGGAGTG -3' 

5'- CGGAGCCTATTTTTTCATTCCAG -3' 

'" 72°C 1 tJ 1'1'1 

95°C 1 tJ1Vi 

50°C 30 1tJ1Vi 

72°C 1 tJlVi 

n oc 7 tJ1Vi 
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l.u~ 10 f11'jl~lJ~l'Wl'Wfh.J pal 'tIv'la'UflVil~tI Wolbachia 'llJYltllllhmYll~l'l 

Brugia malayi 1~1tIl~'\Jfin1t11~fll'lilYl~llJv{l'jj:Y 

urn M: 100 bp DNA marker 

lltn~ 1: peR product VlJ pal 'tIV'lu'UflVil~tI Wolbachia 1'W B. malayi (484 bp) 



OJ OJ "" a· """ v v
"fll',j'rt~,"Wl1~V1~nU'rtf)'rtUlfl',jWfll',j!flVl.fl11~!'YI1'tl'H!Hl~fll',j 

'" Po)ymorphisms; SNPs) 'U6'1I'JU toll-like receptor-2 (tlr2) 

1~~rJJ'U 11 'Ylfl iJ fI! 'U f) 1'.i \9l '.i 1'il111f111lJ11 (11 f)11 (11 V'Yl1~ ~'U 1i f) '.i '.i lJ (Single Nucleotide 

Polymorphisms; SNPs) 'lJtJ~V'U toll-like receptor-2 (lIr2) !w,'humJH597 (T>C) (refSNP ID: 

rs3804099) ~~tJ~1'U exon 3 l~Vl~I'YlfliJfI Polymerase chain reaction-linked restriction fragment 

length polymorphism 1~v!~1'W'.illJtJ{U(1~{y.fll1~hJfl1'.i.yhl1Bfl1V1~f) 1911'W~llJtJ{I'.i{y (\9l1'.iVl~ 3) 

o C> d d !'lII ~ I'" v",,, ... 0 .k 0 9 v1l] v ~ I d d 
U(1~'U1~(1~(1\9l'W9ftJ1'.i !u\9l~~1V1tJ'U 19f1J\9l~'il11'W1~ Mae II 9f~'Yl1 111 !~tU11'lJ'lJ'lJtJ~!!()'lJ~ltJ'U1tl 

11~~'il1f)'W11111~H1'Ufl'.i~11{Y1YHh (gel electrophoresis) ~-:j~11~ 11 

'" YlnHYI 3 	 ih~'lJl'lJ {y'lJtJ-:j1'\<'l'.i IlJtJ{U(1~ {y.fll1~! 'U f)1'.i'l<1111Bfl1 V1~f)1911'W~!lJ tJ{1 '.i {Y 

l'U fll'.i 111f111lJ11 (llf)11 (llV'Yl1-:j~'U lifl'.i '.i lJ'lJtJ~V'U (tlr2 1 'U~ 11111t.i H 597) 
q 

1'Vi'Hlnd tll~'l.U'lJ~'U6'11'Vi 1llJ6~ tliI11~1ufl11lhl1nml'Jlgfll9fI'ViilllJ6{n~ 

+597-F 

+597-R 

5'- CCTGAGAGTGGGAAA T A TGGAC-3' 

5'- CTCCATTAAGGGTACAGTCATC-3' 

95°C 5 min, 

95°C 
30 "C}

52°C 30 sec 35 cycles 

72°C 30 sec 

72°C 7 min 



416 bp-. 

278 bp-. 

138 bp-. 

l~l'Jl~lYlfliJfl PCR-RFLP ~~~lmtl'W'1Cjj'lf~~~m'l1::; Mae II 

umVi 1-3,5, 7: homozygous of+597T(416 bp) 

mnVi 4: heterozygous of +597TIC (416 + 278 + 138) 

d 
IltllYl 6: homozygous of +597C (278 + 138) 



c 

i¢\'Vl101)VlJVlJ'JUHUUfll1lJ'I1 f110'l1 f11t1'V1N-WlJ lim 'JlJ'\Hl~'\Jtl~tjlJ tlr2 .yj~ lUml~ +597 
~ . 

1f1t1f)1'J~lJU1~l'i'ltl~NlJ11'11f)1'J'I11~1~U1U'ff (DNA sequencing) (~U~ 12) ~~'h1~1111UU'\Jtl~f111lJ 
'" !V '" 

'I1f110'l1f11t1'Vll~'WlJlim 'J lJ'fftlflflfltl~OU PCR-RFLP• 

90 110 
TTT G A.~GTC':' AT T Ci:. GTAi:.GTCATC T G A TCC 

A 

B 

'J'lJfi 12 Chromatogram ~ 1111UUfll1lJ'I1f110'l1 fllt1'V1N-WlJ 'Ii m 'J lJ '\Jtl~VlJ tlr 2 ... 

.yj~lH'\1'1l~ +597 '1)1001)1'11 DNA sequencing 

A: homozygous of +597T 

B: heterozygous +597TIC 

C: homozygous of +597C 



• • 

~ d 

• f11UJ'YI'i:tlfl'tHtlU'YIN'YfUllfln)J (Single Nucleotide Polymorphisms; SNPs) 'Utl-:lUl.! 

.c:iv Q..I f1QJ \/I v, cr '11'=l '11 
Toll-like receptor-2 mr)J'Wl.!1If11.1f111)J t1'al.lVltlfll'HflVI t 'afl!'YIl'll N 

\1~l11f)l'jffmJlfl11lJl1mmHlltJ'Vll ,:rW'U1im'jlJ'lJe:J~'lJe:J~th.J TLR2 ~~11l11-W~ +5971fltJ•," , 
1'l'lfll1fl PCR-RFLP l'U~lhtJVi~fll~mlul.Iii~'I'lii (iiilJ lfl'jYlml~tJl'Um~!!m~e:J~ 'YI1e:Jl'l1'r-HlU1f) 

nl.lf)l'J~l'J1~1111!e:J'U~I~'U l~tJl1iie:J;Vi immunochromatographic test (lCT) 111e:J W bancroJti

specific Og4C3 antigen) ~1'U1'U 112 fl'U !!"~l'Um"'1'('Yl!fl'jfl'UtJf)~~mffve:J~l'Ulmri~'ltf)'ltlJ'lJe:J.:j 

hfllr1'l~l~ (endemic normals) ~\9l'j1~ \hJl'lU!!e:J'U~1 ~'U~~11l'l1~19ie:Jl'lVliihflI111~1~ 1I"~\9l'j 1~ ili 
. . .. 

l'Iu\llJ lfl'jYl,m~vl'Um~ub1'I~e:J~ l.wm~'Uf)rilJfl1UfllJ~1'U1'U 151 flU (\9l1';il.:jVi 4) ~lf)iT'Ul.h 

mllJ~'lJe:J.:j genotype !l1:'1::; allele Vil'lul'U~lhtJl1J~tJuIVitJunu endemic normals l~vl~ Chi-square 

(X2) test l'Uf)1'l!tJ~tJ1J!'YitJUfl11lJ!!\9lf)1'l1~ 

~'mf)l'Jfff)1l1l'lUllfl11lJ(\'lJe:J~ genotype 'lJe:J.:j endemic normals e:JQ1'Ub1'lJ~"'lJe:J~ Hardy

Weinberg (P>O ,05) "rIjUfl11lJU\9lf)1'l1~m!1~iiiTtJ-fflrlqj'l'l1~b1'i1~lrlm tJ~ tJuiVivUfl11lJ ~ 'lJe:J~ allele 

'lJe:J~~lhv!!,,~ endemic normals (odds ratio (OR) 2. I 8, 95% confidence interval (CI): 1.34-3,56, .. 
" .. 

P=O.002) 'U e:J f) ~ 1f) ij If.:j l'lU fl11lJ U\9l f)1'l1~ m!1.:j iJiTV-ffl rl qj'l'll ~ b1'i1~ ljj e:J 1tJ~ vu 1Vi VUfl11 lJ(\'IJ e:J.:j 

genotype UUU TC 'lJe:J.:j~lhV!I"::; endemic normals (OR= 2. I7,95% Cl= 1.24-3 .81 , P=O.Ol) !!b1'~~ 

l'l1'!'H'Ull~tJUUU'lJe:J~ genotype UUU TC '1Je:J~V'U TLR2 ~~l!m-W~ +597 ijfl11lJiY:JJl~'U£nUfl11lJi1 

~ul9ie:Jf)1'Hn~ hmr1'l~l.:j 

http:1.24-3.81


.,; 
ViJ ~ 1£.1... Endemic normal 

fl1UJtI OR (95% CI) P value 
(n = 112) (n=151) 

Alleles 

178 270 
T 1 

(0.795) (0.894) 

46 32 2.18 
C 0.002* 

(0.205) (0.106) (1 .34-3.56) 

Genotypes 

70 120 
1 

TT (0.625) (0.795) 

38 30 
TC 2.17 (1.24-3.81) 0.01* 

(0.339) (0.198) 

4 1 6.86 (0.75
CC 0.05 

(0.036) (0.007) 62.58) 
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