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(P<lOd}. N P a a d Z ~ ~ ~ w ~ ~ c o d e k & d m 3 3 % o f ~ U P ~  
sea  d in 5*% ofthe Waegah sem (PO.001). These data pwvIdt evidence far apptmmx of 
mthdksbZproteindNP f o l l ~ ~ ~ ~ A ~ t b 1 ~ f c s ~ m o f  
M ~ i ~ d i e g ~ ~ b e ~ ~ b u t h ~ ~ t h a m r n e .  

E~unan sera 

Corntraction of expression plasmid 

~ - h ~ c D N A 0 f L w s s a h Z ~ 0 f s t r a i n J & ( I r p d a t e 8 ~ ~  
13730352 2; p v h M  by by. Wmb, U n h d y  of W& Madison) t ~ a s  am@W with 

. *Z5' dS3' @5': ~ ~ C A A G C M M Z A A A O C C E & Z 3 ' :  
cGcmT'mmwm'r-- *infrOduFe- d&rn 
s i t e s ~ m ~ i n t o t h e ~ ~ c l o n i x r g . T h e P C R ~ ~ d m e d w i t h B a R l H l d  
~ d ~ ~ ~ p Q E - 3 0 ( Q i a g e a , ) r i l d e n , ~ y ) + D u e t o t h e d * ~ , t h e .  
N ~ l ~ d l o f Z p a o t e i n - ~ M + & ~ e ~ ) ~ @ e n c o d e d b y h v ~ .  
T o p r e ~ e n t p a e e n t i a l i n ~ ~ ( 3 o ~ ~ ~ , t b e ~ c ~ c o d o n o f t h e Z ~ w a s  
m ~ b s e d n k ~ e ~ ~ d b e n t i t e & ~ + e o d i n g @ o n ~ ~ b y  
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Protein expression 
W & i g g e d Z p k h d N P - - m &  M m d p i l d f i e d b y N i - N T A , & i h -  
~ b % : ~ ~ * [ I ] W i t b * H - . z ~ * ~ ~ ~  
d J M  f 0 9 . C e f f s w a @ W ~ m 5 m l b u f f e k A ( 5 0 m M N l r H 2 P O 4  pEl8.0,300mM 
P r a Q ) ~ ~ Z O ~ ~ l ~ p h Q S P ~ d I y s e d b y t w o ~ w c y d e s a n d  . - ~ ~ e a ~ f i r a c t i a a d f h e @ M m t h e ~ W r n ~ & I A ) , e t I l  
~ w a g r e m t w e d b y ~ ~ ; d t i m a x r d t h e d d ~ c ~ ~ i n c u b s t e d F R i t b  1 ml 
Ni-NTAdmyat4"Cfor 1 hThe~wasI~untoaoohmmandffgsbedwi lhbuf fed  
~ n r r h l ~ Z g w t c i q ~ ~ i n O S - x l p l ~ ~ d ~ A I L 5 O m F v l ~ e . N P w a s  
~ i n E . ~ ~ ~ 1 . S i n c e ~ p r o ~ w a t l i n ~ ~ h b I t ~ i t w a s ~ f r o m  
~ c d d e b d s u s i a g 8 M r x r e a a n d s o n i c a t i c a T h e ~ W e d m i n c u W *  
M&NTAsRrrryat40Cfoa14Ioadedclmtoac~dNP~MbypH@mm1mI 
M m a s d e s ~ [ l ] . ~ Z ~ a a d N P w e f f ~ y ~ h  ' "ngpmtehs 
(Fa. l ) . T h e ~ ~ w i t h ~ e ~ p m t e i n e o n t w t w e a r : p o o l a d a n d ~ ~ ~ ~ ~ . ~  
dekddushg theBradfard~ (03-05 mgpteid@.Mquds ofheeluates (7 ~ Z p m t e i n  
end 3 5  pgNPpebunge1 width)- -by SDS-l5%plyamyhi& gel eleckophdmd 
blotted aato a nhcelhlm m m h e  ( W a b e r  & Scha Gemmy). The m w h m  was sbhcd  
& P ~ S d ~ ~ 2 - b Z m - w i d e ~ . N P a n d Z ~ ~ ( 2 ~ Z p r W s n d l y g  
N P p e r ~ ) ~ l ~ ~ 1 a n f m m t o p a n d b a # w n o f ~ ~ r e s p e c t i P % y , ~  
 onof of^ 
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Inmunoblot assay 

A I I ~ ~ d d o l r t a t m ~ p p i t h g e a t l e ~ W p m b l ~ w i t b a S %  
891~6m ~ f m - w  fOT? 4 w # y ,  fhey m a  fof2 h fi b m  8- 

dihted 1 : 1 , 0 0 O i n T R I ~ ~ ~ ~ S ) ~ 5 % ~ m i f k , O 5 % T w e e a 2 ~ d  1% 
N P - r C O . T h c ~ ~ ~ a d ~ f i m e s f a r l ~ m i m ~ ~ W 5 % ~ U y l % N P 4 a n d  
mcuba8ed for 1 h with rabbit d h m m  I g G ~ ~  mjugab (Mikrogq MdrmkdL &=my) 
diluted 1:5,000 inTBSn% dy&Q.l% 7 k e n  20. Pd~twowadhgwi thTBS/O. l% Twem 
20andonewith 1 0 0 m M ~ H Q p H 7 . 8 / 1 0 0 m M N a f l , t h e ~  w a s i m h a k d f o r ~  
1 O m i n i n t e t m m a ~  ('ZMB; mmgep)* 

~ v i m s ( ~ J ~ ) ~ p m p ~ m . V e r o c % L s m t h e ~ ~ M 4 ~ . F o r ~  
i m m d l u m ~  0, W wlb were spread onto immunoflummxme slides, air-dria and 
~ ~ A ~ I g G ~ a u l h d y ( m A b ) t o L a s s a v i t . p s N P  ~ ~ 1 9 0 w a s  
m ~ ~ t b e & h 1 5 ~ I r t 3 7 0 C , W ~ ~ ~ i n p ~ &  
(PBS)wasaddedtoafinaldiMmof 1 2 O a u d ~ t i o n w a s ~ f c p  1 hat3TCCellswere 
washedfor 1 5 m i n i n P B S a t ~ ~ ~ ~ w a s M b y i n ~ d  

(FIT- amti- I@ (&nova) d i l d  1:250 far 20 mh at 
3 7 " C . P o t e n t i a l ~ ~ ~ m w r s e m A b ~ b l ~ b y s d d i n g 5 % n o r m a l ~ s e n r m  
A f t e r ~ ~ m l V l w a s ~ ~ i n c P b a t i ~ f l w i t h d ~ ~ ~ ~ e ( D i a D m ) ~  
1 : 2 4 0 f o r 2 0 m i n ~ 3 7 " C . S & ~ d ~ w i t h a M w p M L S ~ ~  UNIV
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~ ~ o R e a ~ a h i g h ~ ~ r e a c t h i t y i n ~ o g i d ~ . ~ i n  
pilot- ' ' ~ s ~ p d o f A f d c m m ~ h d a f ~ a a n t h e b ~ h ~ m o f  
~ a n d ~ ~ , t h e ~ o f t h e ~ b u f f e g t h e m c u b a t i o n t i m e , d k ~  
ofTMBwertcptimized W n ~ b h d h g c o n d i t i w s w i t h a h i & ~ o n  of- (1:1,000) and 
conjugate (1:5,000), and a ki& wnmnimlh of two debqab (05% T ~ c m  20 and 1% NP40) in the 
W g ~ m f d b s t r p p r e s s ~ c & t y . I t t n o t e w w t h y t h r d a p a a e l a F s ~ w h  

WdonmdidnotshoW~crea~wifhZproteinwhentegted aiadilutionl of 
1900. Alfhou& MI proaeins were ~~ to near bomogm4Q (Fig I), s m e  sera m c t d  
w i t f i a p r o ~ o f I o w e r ~ m o ~ t h a a N P ~ g . 2 A ) . B i n d i o g t o ~ ~ w a s  
~ e d l t o f t h e ~ e ~ ~ t o Z ~ ~ m N P , ~ ~ ~ m o s t ~ ~ b y a a t l ~ t o  
a ~ b a c t e r i a l . ~ ~ b a n d s b % o w W O f N P # ~ i n m d ~  
~ t o M P ( E l g . ~ 2 A ) a n d , ~ , p ~ ~ d t e d h a m i n a r f x a c t i o a o f ~ ~ N P  
c f e t w w ~ A ~ ~ f i l i R t w ~ ~ b C o ~ g e l ! d d m * N P  
ehutte (Pie lB, h e  m e d  NP). I I m  neither of the r s d d i t i d  bands &Wed i&qmtdion of 
theblot. Po&e reactirms with either Zpaotein or W wae codinned m independent qwimmta 
w i t h r t d i f f w x m t l o S o f ~ ~ t h g f h e ~ o f & m e t h d  
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T o ~ t h e s r r i ~ o f ~ ~ ~ b l a t f o r m ~ i C w a s ~ ~ m L I P M  --- . . 
~ w l r i c h i s t t € K ? ~ ~ m t t h a d f o r d & c t i n g ~  

~ ~ M e s . % W M m ~ b y t h e f ~ ~ m h @ e l ~ t b e  
~aoebw=bWwitbaZiassa+NP+csaAb.Wbilt~emAbwas~ 
with a dmdadndakled seamimy antr'body tomme &G (pias. 2B, M), h m m  dbodies were 
dd&& H& a FITC-Wed d b o a y  to human IgO (Fig 2B, right). Only if MI antibodies 
~ ~ ~ w i t E r i n t b ~ w a s & e t e s t i n ~ 1 t s ~ e ( P i g . 2 8 , c o m p a r e  
l e A a n d r i g b t ~ ) . T b i $ d o v b l e ~ ~ t h e ~ ~ o f t h e W ~ s i n o e ~ c  
~ m b e k ~ ~ = d a a r t h e ~ , h W g i g a a l a M m a y n ~ e s c ~  
d e t e c t i a F R i ~ ~ ~ b ~ c r m b e ~ ~ d e d f o r i n i n f e c t e d c & ( F i g .  2B,batom 
~ ) . L a s s a v b w - s p & c  ~ e ~ . w e r e d e t e ~ b y t h i s I l F t & m 2 4 %  ~fthemfimnGuinca 

- - d N i g e r i a . O n e O l i r d o f ~ ~ ~ e ~ ~ b ~ f c a b o t h Z p m t e i n s n d N P ~ c  
~ ~ 9 5 % o f . & t e W ~ ~ w e s e ~ f o r o n e o t M o f t h e s e a n t l ~  
~ @ 6 d i e g  pig. 2 0  A b @  the resaEts of b& tests showed a si&caut codation (kOlKi1, X 

Discussion 
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