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~•tests . A high degree of correlation (P < 0.05) was observed between SPRIA
anti imm unoglobu ]in G binding values with the 80,000—molecul ar-weight non—
structur al p ro tei n of SLE v i rus and anti body titers obtained by plaque re— =

duc tion neutral iza ti on and CF wi th the nons tructural protein ~ ,,~jn five of
seven human sera in which CF antib3dy titers to the nonstruct protein
were 4 or less , SPRIA testing revealed si gnificant titers of ~gR~imm uno—glo bulin reactive with this vira l protein. The SPRIA test for a?~tibodiesreactive with group B togavi rus nonstructural protein is as specifi c and
sensit ive as the p la que reduction neutral iza tion tes t for titra ti ng v i ral
anti body in human and an i mal sera . Anti bod i es rea ct i ve w it h v ir al envelo pe
proteins are broadly cross—reactive by the SPRIA technique , demonstrating
both group— and complex-reactive antigenic determinants . The SPIRA test ,
us ing wells precoated with antigen , can be adapted to use in tes ting a •large number of sera .

Isoelec trofocus ing of nonionic —deterger it—disrupted flaviviruses separated
the enve l ope glycoprotein of 53,000 to 58,000 daltons and the nucleocapsid
protein of 14,000 daltons. The envelope pro tein and nucleocapsid protein
were isola ted at isoelectri c points of p1 7.8 and 10.3 respectively. The
antigenic determinants of St. Louis encephalitis , Jap anese ence phali ti s , and
dengue virus enve 1op~ an d nucleocapsid proteins were examined by solid-phase
compe t i tion radi oimmunoassa y. By the app ropr i a te sele ction of an ti serum and
competing p rote i ns , it was possible to di stinguish type-specifi c , comp lex-
reactive and flaviviru s group-reactive anti gen i c determin ants . The envel o pe
glycoproteins of St. Louis encephalitis , Japanes e enc ephalit is , and dengue
viruses were found to contain each of these three classes of anti ç~enic
determinants . Most of the determinants on the envelope protein were type
s pecif i c , some were complex reactive , and a small fraction were flavivirus
group-reactive . The nucleocapsid protein contained only flavivirus group-
reac tive anti geni c de term i nants .
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Solid-Phase Radioimmunoassay for Antibodies to Flavivirus
Structural and N onstructural Proteins 
RE N , F , ( ‘A I tOL. I. I I A R V F :Y , A TEEF QL ’RE~ I I f , AND DANA LES T OURGEON

l) epartme ’nt of Micr ohuilogy . The ‘n u , ’r s l f ~ 1 Texas Health Setenee (‘ e,t fer at .Sun Antonto , Son .4ritoni o .
I i ’xa .’, 7S284

Received for pu tul i ca t i on 26 June 1975

A micr o-sol id-p hase radi oimmunoas say ISPRI A ) is described for quantitat lon
of antibodies to purif ied fi~t~’iviru s ’s as well is to the purif ied envelope glycopro-
tein and f~0 ,000-molecular-weig ht v i ra l  nonstructural protein. Sera f ro m mice
experimenta l ly infected with Saint Louis encepha l i t is  I SLE ’  v i rus  or from
humans after a primary SLE vi rus  infection reacted more specIfically w i th  the
major v ira l envelope protein in the SPRIA test than with antigens convent ion-
ally used in the complement fixation CF and hemagg lu t ina t ion  i n h i b i t i o n
test s. A high degree of correlation I I’ ‘ 0.05 1 was observed between SPRIA anti-
immunoglobu l in G bind ing values w i th  the 80,000 .mnl ecular-weight nonstruc-
tUral protein of SLE vi rus  and antibod y titers obtained by plaque reduction
neutr ai li zatitin and CF w i th  the nonstructural protein. In five of seven h u m a n
sera in which CF antibod y t i ters to the nonstructural prot ein wi re 4 or
SPRIA te sting revealed signif icant  t l te r .’. of lgG immunog iobul in reactive wi th
this  vira l protein. The SPRI:\ t i ’~ t for antibodies reactive with group B tegav iru s
nonstructural protein is us specific and ns it ive as the plaque reduction neu-
tralization test for t i t r a t i ng  v i r a l  an t ib ody in human and an imal  sera. Antibod-
ies react ve wi th  vi ra l  envelope proteins are broadly cro ss-reactive by the SPRIA
techni que . demonst ra t ing  both group- and comp lex-r eact iv e antigenic determi-
nants  The SPRIA test , using wells precoated with antigen . can be comp leted in
I day, providing a rap id . hig hly sensitive test which can be adapted to use in
test ing a large number  of scra.

Serodiagnosis and seroepidemiiilogy of group solid-phase radio immunoassay I SPRI A l proce-
B arb ovirus teg aviru sl  infections are often dun ’ using purified fl a v i v I r u s  pro teins.  We rt’-
complicated by the development ut an t ibod il ’ s port here homologous and heterulogous ant i -
that exhibit ex ten sIve  cross-reactions w t h  body react ions between St. Lows en cephal i t i s .
group-reactive an t i gens present in conven- ISLE) . Japanese encep hal i t i s  , JEi . and West
t io f l t I l  serological reagent s 2 , I i , 14 — 16 , 22 1 Ni le I W N I  viruses , i~i i Ia te d  vIra l  envelope pro-
Type-specific serod iagnosis is usual ly  possible Iein s , and nr ,nst ructur ;I )  ant ig ens  using the
in primary infection s 1w plaque reduction neu- SPRIA procedure and h ave  correlated these re-
tr al ization PRNTI ; however , identif ication (I f suits w i t h  conventiona l  serological ana l y s I s  of
the infecting agent by the more rap id hemag- serum antibod y from SLE pati ent_ s.
g lu t ina t ion  i n h i b i t i o n  l U l l  or comp li ment  fixa-
tion ‘(‘F I t& ’st s i~ f requ ent ly  d i f f i cu l t  hecur i -i ’ of M A T E R J A l . ~ .~~\ I) Ml’~T Ift ) I)S
the development of i n t l  hod u’s tha t  ire broadl y Viruses. Vi ru s  ~I ra In ~ U ~, ‘,t in I hese’ t’ Spi n mt n t s
c I I I S S - r I ’ I i I I I ’ i ’  11 . 12. 14 . 2~t . ~~ / 5 1 , D u r ing  wer e th e  T~iinp ~i I t a v  I I I i T Tl I i i i - 2 M S t r a l T i  iif ~l,E , the
,t’c o f l l f I i r v  inf i ’ , i  t ons w i t h  r i ’ l ; t i , ’ d  t1~i v I — v i r ie—e ’~, Ar -24 5 strain of W N  and the N~ik a ’a rna  st r a i n  i i i

pat ti nts  t i l len ( l i ’ v i . I u t )  i n t l I sKI l l ’ ’ . t h u  t i e  fE  viruse s , , h T i , n i ’ d  front the  ( ‘s o O n  for I ) i s t ’ u , u ’

eqU tl l ~ 1 , 1 , 1  Vi liv I l l . CF, . u n d  I’I~N ’l . Control.  A t l a n t a . (~ , ‘rh ~~~ ( ;~~i~~~. B — t r i m  i t

wi th  c i m n v e n t i u i n . u T  in t I g u ’ t V -  ru pi ’ -. i ’n t i ng  t l I i \  I dengw ’ - 2 ‘ D E N - 2 i  v i r u s . sdaptt ’d to ri ’p l tc i t i .  in cul
vi r i m si s to which the p u  lent  h i  never been tu ri ’s of I , l , (  ‘- M N , c’ 1 . ~c’r~’ i, )uta. t oed f r o m T i n

sposed I 11 . 12 , 14 , 15, 22 , 25 , 2b I The need for Rosi n mu ) I hi . P i u s  fir Ri ’s,’,i rch Su et io n . ~‘. i t  t u n a  I In .

t V T R ’ .
~~ ii ’C i f i U i T 1 t I ~~( ’ r l —  md rapid h ig h l y  su ’nst - tu ,t H e a l t h . 1It n u l i i l u , I l . i ~~, ui i  \‘ir i i s , ’  Were

priipag ms It’d in t ’ i t  her p~iri ’i ni k idrn ’ v i ’ s i t  rhesus
vi ’ tt ’chn iqii i ’s for m f ’ i s i i  r i ng  V i  r t m ~ ..pt’ i ifit ’ ~Ii ini inkt ’s k idn ey  I .l .(  - NI K . ’ t i l l s  an. pr. ’v i iiu slv de

tj h o di i ’~ h , u - ’  .‘t i r n u l : m t i ’ t l  t h e  dt ’~ t ’ I pms’nt  of , u sm’rit5 ’~ 15 , 19 ’
I’r. ’,s’ni usddr ,’ ”. ( i n t e r  h r  e .,.,,’e I ur ,I r , , l  ~~‘, r t  I I  Pr eparat ion i i i  sol uhilii .c d ii flt lgi ’ns from inf ect ed

l in e , i ,,Io 10522 cells. Jri fu ’e i.t.d I’S or LI. ( \ IK re ll s ~ t ’r , ’ siis pt ’ndi’d

- —— .— -. — , ~~~~~ — — — -
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and w i s hed three t imes wi th  pho sphat s - tiuf iered the first 1waik of r a d i o a c t i v i t y  w , ’ru ’  1xsiled . dml u U ’d
sal ine I PBS c o n t a i m n m n g  c a l c ium aund ‘, m ugne s i unm a m t h  u n  equal vo lume  of n orm al  ra lub i t  st rum , a imd
ions I l l  and resuspended to IO’ wt / v u l ’  in 0.1) 1 M stored at 4 C Antibod y preparat ions obtained im y
t r u O h y dr o x y m e t h ’.l l a nh i n om e ’th ,mne  buffer , p H 7 5  t h u s  procedure ’ had an auv e ’ragu ’ specific a r t m v m t ~ of II )
The n . h su spcn ,~ion v , ams  frt ,e’n ,u rs d thawed  three ’ ~~( ‘ i of g l o b u l i n  p ro t e in  per  ~ g J usI i rs ’ ms. ’ . i h, ’
t i mes , and Tri ton X-100 was  added to g i v e  ,u f i n a l  ha fs ’l e d m n t i g l , ( ’u h i n  w a s  d i l u t e s )  iii I’IiSRS i , ’ as ( l u a u

concentrat ion , , i 0 .5 ’ The m ix t u r e  w ,us  held at 4 C cuu n c t ’n t r a t s o r u  ot 5(1,00t h ,‘i ’unis  m u m m m m  p ’i  ~5J ~ l
for I h and sonicated at 20 kt ’vcles for 5 mm , an d the  Microt iter SI’R1,~. TIme’ mmc r em t st u ’r SPR IA tech -
par t icula te  mater ia l  we .  removed by successive cern- niqu c’s of Purcell et al 17, aund Rosenthal  e l  a ul 21 ’
t r i fuga i  m m ii i 27 . 000 g f u r  2( 1 i m i n  m o d it  10hI ,000 w i n ’  r m mu ’difie ’d for u~u ’ w i t h I , m i i t m r u  t . I so t t , , rn  1Hl ~’~’ m -

f l , ,  I I t  ii 4 1 ’  Su , h , , I ’ , l i i s ’u l  , u m , I  i u :u ’ I , ’ a  r u l b s  -. t u p e ’ r m i . u  inu l u u , i i ’i’ i u t s t er p l u s h ’ —. . a t m u u fi ba i t  f is ’ , ’n t n , u i i , ’ , l  b i n  i l l
( o u t  fl u ,)  a i - , . , ,  , o - i ’ u , i m . m , ’ u l , , , ‘ f , , h u I  to’ i s h i r a m l u l i r s  ,i l i u i r , ’  g r , , w i f i  I t . . h I , - 1. ( 1 ; , . - . , I i  ,, ‘ S , ’ i i ’  i i i . , ( i i , ’  u i t u

u rn I l l s a f i , u  X M - 7,lIt m d m f m a u l v , e ’ , I  o ve rn ig h t  a g a i n s t  c r oh i t e r s  of rabbi t  a u n t ,  v i r u s Ig L urn rnun e i g lo l iu l s t i
t r m s ih v d r o xy m e t h y l i a r n mn om e t h an e  buffer. Pur i f i cuu .  conta in ing  500 ~ g of p r i ’ i t ’m n  i n 0.05 M sodium car-
t i u u n  ( if soluh il ized ant mge ’n s  from the  crude cell  cu l -  t i i ,nat e-bi carbonat e buffe r , p H 9 6 , ae ’ri ’ p laced in
tare int igen suspension was accomp lis hed by ion the bot tom of each micr ,u t i t e ’r  well.  The p l a ut e ’  was
exchange chromatograp h y aimd organic solvent ex- incubated at 4 C for 4 h ,  the unadsorbed globu l in
traction as p rev ious l y  described 16 , 19) V m r m o n s  was removed by aspiration , and t he well s  w e ’re ’
were purified from cell  cu l tu re  f luid s by p olve thvl -  washed twice with PBS To each well  was then
ens’ glvcoi  pr e ’cip i t a u I l u m n  and repeated dens i ty  gnu- added 200 p, l of PBSR.S, and t he p late was incuh at , ’d
dient  cent r i fug aut i on in  sucrose and potassiu m tar -  for I h at 37 (‘ The’ unadsorbed rabbi t  su’ruin solo
t r i t e  gradients 15’ t oun was removed , and 50 M 1 of v i ru s  an t igen  d i l u t e d

A ntisera. An t i s e ra  tu t  gromip B aurb o viru st ’ s ‘toga-  in PBS was added t t  each wel l .  The p lates we t,- ih er m
vmr tmse ’ s I  wer e prepared t o  y oung  adu l t  mice using incubated at 4 C m , v e r n i g h t .  t lnad sorb ed v i r a l  aunti-
Sarcoma 180 cel l s  for the induct ion of i sc i tu ’ s 18 gem was removed by aspira t ion , and 50 M ’ of specs-
Mice were inoculated subcutaneously wi th  a 20’7, men antibody d i lu ted  in PBSR.S was  added i i  e a c h

suspension of v i rus- infec ted  mouse bra in  suspension well  and the p lates were inc ubated at 37 C fai r 4 h

on days I and 3, and Int r ap e ’ ri to nea l lv  on days 25 Unreacted antibod y was removed by aspira t ion . ihe
and 25 Ascutic f luids were harvested (in day 45 and wells  were washed twice wi th  PBS , and 50 ~ l of ~~1.
stsmr e ’d ut 71) C labeled u n t i - I g U iur a s n t i . l g M  gl o b u l i n  was p la ced in

Y oung adul t  N ,’a ‘/.u ’,u l ; un i t  w h i t e  r ab f u u t s  we ’re ’ e ach we ’ll  Plates wi re the ’n sncuf i a t ed  at 37 C fier 4
injected subcutaneous ly  t m e a c h  f l ank  w i t h  0 5  ml of h. Unbound ° I-label ed an t ig l o h u l m n  as,. ri ’nioved
a 20’; sus pen s ion  of infected mouse ’ b ra in  , I ~~M B i  a nd , aft er being washed three t i m e ’—  w i t h  PBS. t he ’
and s imul taneous l y in each footpad wi th  0.20 ml of micr ot i te r  wel ls  we ’re se’parate’d w i t h  sci ss , , r— and
comp lete’ Freund adjuvant  Secondary subcutaneous p laced in tube ’ s a nd aussauyed for rad io a ctmv s t y  in a
injections of ISMI1 were given after 2 1 days , followed Beckman 310 gamma sp e ’c t r i i r i t e t e r
by test b l e e d i n g —  m d  15MB injections at 10-d iv Nonsp ecific b i n d i n g  of ‘“l .lahe ’le ’d ; u n t g h m , l u u l m n
in t i ’rv ; i h ’ a  was determined by ceun t r , , l  l i s t s  in  a h ich  s ix  n u i r m a l

Rabbi t  he ’ , u v y - t ’ h ; i m n  speci f ic  u n t i s e r u m  to mouse h u m a n  ve ra or m ouse’ u s r i t i c  f lu I d s , ‘ f i o w n  not I ’
i r n m u n , i g h i t h i u h m n  L ‘I g( ’  und gamir i i .ch a i in .sp eci f i c  contain viru s antibod y by I’RNT , wer e’ incuh ate ’d in

nt  vi ’ r u  io hu in;, n I g( ; we’re’ purchase ’d from 1-te’h r- t r i p 1 ic ut e ’ w e ’ l l s  - whic h ru ’, , ’,  v, ’d v i r a l  u n t t  g u n  Se’ -

mg Dia sgnt ist  u s . Su ,nm e ’rvi l le ’ . N J  The lgG fra ict ion ruin t i i s ’rs  we ’re u f e ’ l e ’ r t u t i t o ’ d  mo d c - s  l ,r u ’s - .u ’d a’- th i -
I f  goat tn t  i - h u m s  n lg ( and .u n h  - mouse’ lg(’i -.,‘ r i  reci pr i u cail o f t  he’ se r t i  n di I h i t  ion it  a h ich 51)’ ut the ’
a us pru ’paired by preci p mtat  i i ) f l  from w hole se’ru to ma x i  m a il  sperm tic hi nd in ~ of ‘~~

‘ I -k u  tu s h s.d an tug  hot uu l i i i
w i t h  0 5  vie l um e ’  of ‘, a stur au te’d a sn i rnon ium s , i h f a ie ’  occurred A l l  se ’r ,mm I mt e ’rs  a i r , ’  e’~~pi e’ sro’d an. the ’  ave r
s,, h i i I  i i tn  I p 11 7 Ill A ft S r  c e n t  ri fug , i t  tin si 10 (S)0 g ige ’ of t  r ip l icaie ’ de’t t rots oat ions

for 30 m m  aut 4 C . the p i - e ’i ’ i p i t a te ’  wa s resuspende ’d in ,t n t i v i r a l  antibod y t t t r a t i i s n —  hi other method s
an equal I vo l elm s ’ of ,,n u ’ - h a l f - s; mh u i r , u  ted , neat  ra i l s  Zed PRNT tests for St .E v a r i a  a u n t  m hod a’s we’re ’ pr cf irm e’d

mmon iu m uh fate The pre’ci pm t at e  was collected i0- as descri he’d by 1 1am I rv m p lc ’ e’t ash  .1 ’ ii - . i n g  non ,,  I i~ -

ce ’ntr i f iug at  s u n  a , nd re’s uspe ’ ode’d in  (I ~(102 NI p h i is  - i r s  ief PS cells  (‘F I .‘—t — f u r  i i i  rail  h u m  of i n t l  ge ii and
phat  m ’ bu f fe r ,  p It S l)~ ‘l ’he ’ pre’cm h i t  ast e’d g leuhu I s n a u ’- a u n t s  herd we’re cairn it’d out  by the ’  I .B( ‘F pr ,cu’d mire’
d i a r l yzed  s g s i m i ’ _ I  I h i s  p h ,isp h s t .  t u mi ffe ’n f u r  2 tum 5 dai vs  2 7 i  H t ’m a g g l u t mn a t  imun ~H A l a n d  HI  l i s t —  we’re d i i i , , ’
i t 4 ( ‘  wit h fr , ’m 1uu ’n t u ’h u s i igu ’”  Thu .  g l s i h i i h i n  w i ’ - .u ’- de’scribcd liv Cissals ,snd ( ‘l u k 2 ,

f , m re her pit ri fled by ,‘lt r ,m ma s t umgr up h~ in di r t h ’, I
, i r n t n i ,. ’t h y h - ,’e’ l l u l i , ” u ’  9 ’ Fr au I , i ’n s  t h a t  cont ain , ’,)  RF’~~I ‘I  ,‘t’~lg G w e - r u ’  i ’oro-e ’n t  r ; u i e ’ d tim t h e ’  o r ig ina l  s,’i iOu v u i l u r n s ’
f , v  ti h t r ; u f l l t r a u l e e e n  , l Im i t 1,, \M.50 ’ m d  s t , i r e ’d si The indirect SI ’RI.~ . I ‘ n i su r i f ’s e’d 51.1’. v i r u s -

7 (1  I ’ so l u l , u l , , e ’ d  m n t r a u c e l l u l , s r  u n t i g e ’t i s , ; i i i r i f i i ’d i n .
kid s nat  ion of prot eins.  I ‘ii r i  fled lg( -.;ue ’r I fin i t o -  t ra tce ’h I ul ii r vi  rai l  e n  vs Ii epe ’ pr i  t i m  fl . u u t  ( g u ~~l I I

m m i n u i g l ’ u f ’ u h  ins wi re ’ t , u e - t t n u  ,‘d a th  r uud s , i ; i e ’ t  vt’ ‘‘ ‘I - —til es l t U i  m f s e ’ , l  n e a l — I t  i t  i m r a i l  v i r a l  T e r e i t e ’ i n  ‘ ,u l l t i
aecc i,rd i ng t , ,  the ’ pr s i ’ <I t t  re (u f 11 ii t i te r m od ( s  rt .e’n
w,u eid ‘ 11 (1 , . u —  m i , , h i t i , ’ , l  ) ,u l’ tm r , - e I I  u t  u i  I l 7 e  1 d m - gi ll I l l ’  ii ’ . 1 9 we ’r e ’ i t n t t i u n u l h i u g i t ’ u l h %  l~ m i i t i d  to

n , i te d g h i i b i i h  i n  a us ipelie ’ i f , i  . s c o l u m n I I  5 f i y  t lie’ s I  sd 1th ,usm ’ ‘I’e’uif ,, h ul ‘- u i ui e li  l I s t  i~ hi 1~ i i )

c m ’  p , ic k i ’,t w i t h  ‘- ‘t i h ; e , I u ’’ u ( - 25 ain ’ t e ’l , sr. ’d w i t h  nle e h i — e ’  , m n t i - 5 l ,F  h v i e e . n i r n i t i l i n c ’  ‘ i — u t i e  l l l i i e1
l’}- S t h a t  i ’ , u n t , c i u i e ’ ,f II I ’ ’ — i d i o m  su ds ’ m d  l i t ’ ;  n u ur  w e ’ r e ’  prepas r e’d , u t i t h  l i l t  i )i e , i l I e ’ — i i i  i ’ u n h i  , lii titii , ii
m mii r , , l , f n t  ‘ac r ,m r t ,  ‘ I ’ t ( SRS ’  l’ n , m i ’ t i e , r t ’. , - o r , t ; u i n e ’ d m r -i ‘e u c l i d  w i t h  a s u l t  ge t,  fii ~~mt td  t o  the ’  s m e l i d  P l~ .t5e’



- -

S u m  13 , 1976 R A I ) I U I M M U N O A S S A Y  FOR F I . A V I V I R L ’S  A N 1 ’I t u ) l ) l F ; s 1327

The us moun t  mit ’ i !‘l - lab e led ants  - meuuss’ I g( that th~ immu mug loleei Is n— ce iu ut e ’d siml id ph ase , p l vu e d  a
reacted w i t h  v i ra l  .u i i i  m l e e ud v bound t u m  t he  su eh id  t i n  i t t qxe i’ t a i m h t i l l s  i5  t h u s ’  s m ’ m uut  m u i t ’ . id t h u . ’  l i s t
i u b u . m ~ e’ uc is. l ; u i g e ’ l s  heu’ o pe u t’ tmmuuiill i i ’  t h i s ’  u ’u m i m u ’c ’ u s  ‘ l ’ lms ’  . m i i i s u i i i u t  s i t  i i i  i l  l i i i u g , ’ i u  si l t m’ s’,iie ‘, l i i i  i u m t
t i ’;it se bt t  u t  a i i i t m l ~~us I ’ .  i t ,  t i m e ’  . I s e ’ i l i u ’ I l m u m m i  il u i u l s m  u u i a i l  ‘. s ’ i i s ’ i h s ’ . u t ’ .  i t  . u s i f u h u e m l v  t i t i m i t i m i l i — . - u ’ 1  i i i , ’
t tes i ( s  I N ’ t W , ’ m ’ i i  I ($6) , u r m d  100 01$) Fig I I  A i n t ig , ’u l l e ’ i’i ’ a s c t i v m l v md u l i t l e ’r c ’ i i t  , s rmt ige ’ r i  p r r ’I i . l
marked proziene wa s  UsUa l l y  utbrai ’rv ed at se rum rations in t he  te st w e t - c ’ determined Fig 2 1 . A
dilutions Lower than  1:100. The data indicated purified S1~E vurion preparation , which n u n -
that antibod y of th e lgG class in ascitic fluid tairued 6 rug of protein , 2048 HA u n i t s , and 3
reacted specificall y uu l u th  each of the vir a i l  ant i .  II ) ” p laqut ’- f eu r m in g  u n i t s - n i l  w e s  su ’rt ;u hl v di-
gens at serum di l i i i  i n s  greas ier  t h a n  1.00(1. ‘l’he huted and used t e u s e ’m i s i t i z u ’  a , . e ’ r i u - a ,  of wells
50’ ; end point  t i t e rs i i i  the ’ a i s c i t m c  f lu id  f u r  a n t i -  coated w i t h  SLE virus immune  g le ,bu l in .  ‘l’he
bodies to ther SLE envelope protein , nonst ruc- data are expressed as the counts per minute of
tura l protein, and crude antigen were 13,000 , anti-mouse IgG hound tet the p l ate when a dilu-
10,000, and 4 .0(X) , respectsu’u ’ly. Al though 50’; t ion of 1:1 ,000 of hvper imrn une mouse’ ascitic
end point t i t er s  we ’re’ s i m i l a r , m a x i m u m  bind- f luid was rersc’ted w i t h  different concentrations
ing of iodinated am nt ig lohu l ins  was cons istentLy of antigen bound tu the  solid phase. The
lower when purified antigens were used in the amount u> f radioactive indicato r anti globulin
test. Fift y percent ant ibod y end point t i t ers  to that  reacted with the mouse ’ lgG bound to the
the purified nonstructural  antigen were usu- solid phase’ decreased Linearl y when the
al ly  sL igh t l y  h igher  than those obtained with  amount  of antigen used to sensitize the solid
crude antigens or e nvelope ’ prot e in, phase de c’re’ase’d from 64 to 8 (‘F un i t s  of viral

From pre l iminary  invest igat ions , i t  was  ant igen (Fig .  2 i  A t v i rus  an t i gen concentra-
clear that not only th & ’ type iu fan t i g t ’n , hut also t ions greater than  256 HA units , representing
the amount  of viral  antigen used to sensitize 64 (‘F units and 4 ‘ l0~ plaque-forming uni t s .

the counts per minu te ’  of a i n t ig l ohu l in  tha t
5- - hound to the solid-phase fixed antigen did not

i ncrease’. Three euthe ’ r  purified vi r ie un prepar~s-
ions and three ’ se ihub le an t i gu ’n s  were e ’v ,u iua t e ’d

O for both specifi c’ilv a u u md r eac t iv i t y  by using this
Z procedure ‘F ig  2 ’ AlL six eef the preparations

/ \CRUDE SLE Ag tested feur ant igenic r e a c t iv i ty  gave ’  ‘ ‘(I
~~~ led

/ an t ig lohu l in  b ind ing  v a lue ’ s  close to the
/ s t ra ight  l ine  pr e vi e mu s . h v  e ’st ahli sh i ’d fmur purified

‘
~~~ / \ v i r i i rn  antigens, l e s t ,, using a i i t s g t ’ n s a u t c u i m i i - e ’ t i
— t ra t ie m n s lowe’r t h a n  8 HA un i  Is a c rc ’ memr e  van - a

~ 3 cu bIc ’ than  those using 256 HA u n i t s , w h i c h
w - I appeared tui v , i t h i r Ite t h u  i m m u n e u l i r g i i  , u l l v  t’ e ’ ,n ’-

t s Vt ’ Site’s (10 the ’  i i i m eend  a n t i g e n .
Th e’ r e l a t i o n s h i p  botween the ’  5W; se ru m  dl-

~~ ‘r l u t i e en  SPRI ,~ t i t e rs. m d  the ’  11 A t in i t .’. of v m r m , u n

/ /‘ \ “~ Ag - ifi SL E ant ig en  tise’d in th e ’  t m ’ st w i , .  de ’ t , ’ r t nmn e’d

a R I A  t t e n s  of bu i t It h u m a u n  m d  meiuse ’ se ’r ,u
ap p r e i x m t u i . u l u ’ k  t a - ui t ’i t h d  h ighe r whe ’n a i u l i ~\ \ a. - equiva le nt to ~ I t  A u n i ts  was used in the’

(I) 
— 

‘s a sh  ‘Table ’ i i , I ’ ve’ eu f mi ire ’ t h a t n  ~4 HA u n i t s  ‘ i f ’

A g — I  SLE a .u t i t i g t ’ n did uu eut  s u f i s t a u n t i c i L l v  change ’  t i m e ’
J .~~ 5I ’RIA SlY ,  e n d  pi lo t The ’ l u t e 1  a m i m u o l  of
O - r ; s d m m i . u ’ t m u  i ty ’  bound i ,  t h i ’  —. i u l i d  phas e’ whe n le ss.
(_,) t h a n  113 ll~\ u n i t —  we ’re i — I  NO. q u i t e ’  i i , w

0 m t I t I mlc ’ t ’ i’ v ’. u t , m t l m i g  l ui t tg  c m , u t m t i n g  pe ’rm islv tes , i h , t . u i u i
0 I 2 3 4 5 6 7 si gn i ) iu ’ , m n t  v . i lw ’s ‘ F’ ,~: 2 1 F r i u n i  t h e se’ u i f e - . c ’ n ’ . m

LOG —~~ 
_______________ — 

t i e ,n s  it  w u ’ . e’ui r t c l tude ’d t h . u t  . liii fa st me ’
A N T I S E R U M  D I L U T I O N  i m m u n e g l i i l i u l i n  t i t r u t i m m n s  -.f ,u ’mil d hu e ’ il u ’ ii e ’ u’.

mn g :12 hl ~\ us n it s c i t  p e u r s t uc ’ d  51111. . i r i l u g e ’ n  i i iI’ t e a  I !) e ’te ’rnuu er mmt mu in i i!  h in i lr n g msi ’ tmi ’mtu  ‘if i t  . , -
n oise - on :, s I .) ‘ ,tsu ’~tu , - /7 a,,) a u th .S i,,. ~~~ ,~~~ ,

.,, ~~ 
( 1’ ‘.ut ’.~ts ,u I  ‘.u ,I ’ . ihi i  h i  eel pu r u es ) v i r a l  ~ l ’ t  e ‘ I i i

(h i ’ ,SPR a’A j ur i ’.- u ’i l i ,  r, ’ Tir e I ,  fl u ’ rm’, ,e- ,’~ ‘‘i f lf ’, ~ ~~ I lte ’ mepec l u  i t  ‘, i f t h e  ‘ ‘I - hi h e ,  hee l ,u ri t  i - lg ( . ne
de ’f erge ’n( .s u i/ ,ahml ize ’eI  anflA’ u ’’, ’, fo ni , r m f u ’u -f e /  . 

~~~~ 
ut - t i  with se ’niiri t Ig ( ; i h u t  Ii . ~ f t’ u ’ a i t ’ t c ’ i )  w i t  hi

•‘. pea r mf te ’u/  mnu ( ro er ’/l ulur ,ii ’’u~ f , a,  luru:l p r ’tu ’u n ‘A,  r a i l  a i n t i g r ’ u t ’ . i i i i  t h e  sm ul u d P blas - . r ’  is  s I l , , a  i i  in
mi nd p u r if i e d  mntr , ,e ’u ’ll,,hi, i ’Ptu ’s’I m mps’ ~‘lu’ ,,,1,r,, im-i , i  - • Fig 3 S e ’n i . , l  t w e i t u i l e l  u l l h i m ?  he lls i f  t u i i l , * fw ’ I s ’ e l

- - 
, , . .  ~~~~~~~~~~~~~~

—-
~~~~~
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IO~ , ,‘amhel us t  a s i m t i - uisoiis u ’ Ig ( mci’ h i u i i i a i l i  Jg h su ’ni i i i i
we’re ’ aId(l.’( l t e e  wel l s  , i u , i t e ’ u l  a t h u  s i i m n i t i i u u i l m i g u
&‘a u l l y  I i u u t i i iml  ‘~l . K u n i t ’ .  a m i d  t h e n ‘ - - l  l. s iu r ’lu ’ e i

m m m l i  mm u sessm ’ Ig ( a u —  , u u le l s ’ uh  I t  u , u m i  i me ’ ’. u ’ m ’ i i  l i i i
st u l m l t i t i u ’ r u s . u u l  I 2 1) e u  u sa— - m i u mh .u im ’ i ’ l u ’ d  a s r m l i

se’ r t im t i  i i t h i i b i te ’ d  l u i u i u l s u i g  ml l . i h u ’ l e ’d c mi i i  u - lg ( m m l i
mu t temglohe i l in  Iu ~ 82 t u e  92’; ,.~r -, i n h i h u m t  ion i t
as ppre i x rma mt e ’hv  5(1’ , a u ’ . pried tse ’e’el by am I 5(1 u l i h u -
t me i n t el ’ t he m inlc mf ut ’ h e ’ d  , m i i t i  lg ( s e ’ r i i i i i  A n t i
h u n u : m t m  Ig (~ d id  tout  s m g n u t i u ’ u u m t  l v l i lue c k t h e  ne’ , u ,

m t mi ni  i i i  ‘“ ‘ I - l as le e ’ he ’ e f  , m t l t  i t i u i u u i - s ’ Ig ( ‘e it  i l i t v  d i l u
\, I i i i ,  ‘I’Iie ’se ’ e lue t au m n m l t c a i t u ’  t ba it  this ’  i’e’ ,mc t mie n it

~~ h0~~’ \ ‘ I  h a mh i ele ’d c m i i t i - l g ( wi t h i  se ’ru iii lg( t f i . u t  haul  —

lire ’.’ r em us lv ls’e’n r’ e’c~ ’t e d  w i t h  u-i rad a i m I i  ge ii c u r t
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~ D I L U T I O N  of A N T I  - l g G S E R U M
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fr mi t t  I i t t  u t  f i ’i m ’ S um/m i  lm u/ i ze ’m l  .Sl,b (in f m g e ’n pe , ‘ ,m ui in , ,  i i i  r h ,‘iI.b i - i , , , ’ , f i n , , ’ ,  ( mm i t u ! i / u t i ,  nm ‘‘f ‘ 1 1 ,  1’ . , ‘ , 1 i t  ‘if,

( mi i i ,  u i - e r, ’ its /~i / / uuU’ s- ‘ i i  ;7 HA , u r n (  ‘ , ‘ , - ‘ m l  h i  ‘ m i , i O S i  lg( h ) u u f m t  e m  u m f ~i u~~~~u ‘I ,i~ mm ’ i u e i f a ~,’ , - ’! l u m p , , )

I,  cu t .’. - (I i - i ’ e e i / i / i -e r uu ’ e i f  / ,  m i r i ~,’ , u r n f s - , ( f r ’ ( ’ a , . : i i  N/I  i r m u ,’ u i /m ( mt u F u u ’ii mci i t  s / I ’- flm u ( (nu ’u t ( s ’,/ u i - i /b  , : ,mft /,.,‘e , 
~,
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the ’ s u i l t d  pha s e ’ a is h i g h h ’ . -  sp e c i f i c  h0~’
h lom ologu sus  and hett ’rologous 5I5R I A  recic- S L E VI RON

l ions .  A c& ui tmp c s r ’ i s u t i i  i t  ~ }u }{ 1,\ I t l r , m l , u i u i ’ . t u t u -  Igi
u n i r u i u n i u g h u u h u u i h m u u s  tm I s u e m m u u i h i i g u u i s  , sr id  lme ’ i e ’ r ’ uu lu -
gauss ase’it se’ f l u i d ,’. re a c t i v e ’  w ’ u t l u  SLE arid ‘II ” 0

u i  n u n s  mi i i  mu ia u kug s ca m I Lv l tuu u  r id te u the ’ sue 1 m el AN T I — s L E
phase’ us pre sent ed in F’sg . 4 aund 5. I”u u r h u m s  o A N T I - W N  ~
se’ rue ’s of e ’xpe ’nime ’nts , ce l l  c u s c s t u c  f l u i d s  we’re ~ /,~\ \
adju sted l i t  have ’ h c i m u h e i g u u u s  E’RN ’l ’ t i )  I t ( . t l l u ( t  w - /

I tsmrn oh ogous and he ’te ’ro luugou s re act u,mtis with i— ‘ a~ - a
SI .E u i n iu l  ns i F’mg.  .1, i uid icat ted th a i  t heu mimlog ous ~~
reactions eiccurred at se’rutn d i l u t  mi t t s  t h i u t  g a m u t ’  — - ‘

SI ) ’ ;  end p u u m n t  t i t e rs cuppreux i rnau t e ’ lv  i0-f ’~Ld hO 
- - ,higher th aun did end pe u m n t  re cu ct ie)ns with the’ ~ 

-

heterologous sc r am ‘I ’hie’ a u r n e cu n t  of a m n t i v i r c u l  lg G 
~~ ANTI — JBE -

-
in  hete re ilogmius .JE and WN asci t ic  f lu ids  of - 

-

equ al1 homologous amn t i bo d v  aic’ t ivit ie’s , w h i c h  n e’ - I

act ed w u t h  S h E  v t r i u u n s  fmxe ’d t u u thu,’ seulr d phase’ . Z
w- am s u sua l l y ’  uu t ’ e q u a u l  magni tude ’  cmi lowe r serum D

d i l u t ions .  .‘\t u t i l i e m d i e ’ s  of the ’  l g( cl auss iii l)F ’.N -2  . ‘ 
a 

-
-

hv pt ’rsmmunt ’ ascii ic fluid did not re’,uct e ’xtt’n - w -

siv e ’h ’~ w i t h  SI,E v m n t i u n s , indic a t ing  .u diffe’renec e A N T I — D E N  -2 ’ -
~ , 

“
~~ 

‘ 
,

in he ’t e ’r uluigui us g ruuup -r c ’ac tuvs ’  a u n t  ige ’nic de ter- N

minant .s present on fl i t ’  surface of .JE ma uh gr u u u p  10
2 . ~-~— ~ 

-
viruse’s. ‘I’h e’ ma u h gi’u u u p  det e ’nm n mnan t s  cure a m p p a m r -  0 I 2 3 4 5 6 7
ent ly  e i the r  amlise ’n t or present it’. only eat natt i  ,_~~

.‘. _________________________________
amoun ts in the’ l ) E N - 2  v m n m i u n ,  The’ so’; se’runi L~~s~ A N T I S E R U M  D I L U T ION
dilut ion end pe e in t  leer the ’  DF ;N-2  c i s c u t u c  f lu id
using SLE vi rions us the  h e ’te ’reu Lo gous a lit igen Fie ; 4 Lis t, ’ s i r , , ’, , ,  t i ,,, , if h un mi i /uu g u iu  s t  nil  hu ’te ’r , i/
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u n i l i m ’a m n e ’ d t h a t  I bim ’s e ’ mae ’ ras i’u u h l u ’ u ’ tm ’ d am l i h eru  ‘ x i -  S I 5 RI A n’e ’ c m , ’t ‘‘ m i ca S a u l  It u ’ t i v u ’ h u m p , ’  ; u r u i i  i ’ l l , ’ .  ‘ i i
mtic u t e ’ h v  I y e a s t ’  m u m-n  i’ l . F a u ru s  i m i f ’e’,’ i i t u t , . i - u , , , -  cm i rr e ’ui  art h , ,wu ’r  su ’m ’ut i t  u l i l u n i u n u s  u t i : , m i  uh ,u f  hum-
i cu i n i e ’ l mue ’i ,’ h s g u l i h , - ( ‘F’ a m , i t i h , u ( l a  ‘I m i t t , , ’ ,  I i i , ’  l I,’\l ni , i lm ’ 1’.’im us ne ’ cui ’ u i u u n s .  ‘ l iii ’ a m u i i i 1 ,’m ’ t i i i - m i i a u k , ’u iu  ‘-I

i lr  l g ( ‘ I a u s s  t h e ’  gn i uup  1/ v i r u s  I ’ m l V u ’ h u m p s ’  p r u ’ l e ’ h m u  a i p l l e ’ a i n ’ s l u u
mn i c h uu l e ’ gr i lu ip -  - ‘u in i p l t ’x-  , .- m m i , l t a 1’’’ - —) m . ’, , l~i ,  di ’ -I~ ( I ~~~~~~ I e ’ n n i i m m c s m i i m a . ‘I ke ’ 51 1( 1,5 t , ’~ l a~ m pi - a t n s  i~~u d O l l -n

Su ’m ’ m u h i m g i , ’ a u i  i l t a i g m , i u s i s  if f l a m ’ . - u v n r m m s  u u i f i ’ c t i , u i ,  is e ’m tt uauie ’ d e a r ly l m m ’ i  se e - i t  ‘ . ‘ i r u , s i - ”  m u m  d i s t i i u , ’i 
u s e m a u t h y -  m ’ s t . t t u l i s h , ’ , l  m i  the ’  i u a u s l s  u t  ( ‘F’ , Ill . mmiii hi mgmu ’a i h ,‘uut l i iuhi ’xi’s aum i t i i u , ’ I  f l ( ’ t ’ . ’ , e ’ m ’ m i  m l u m - u u u t u , - m ’ ’a ‘ a t

n e ’ u t r a , h m z c s i u u e n i  i sIs u m s i m i g  u n t p u r u f i e ’ m f  a m n i  i ge ’m l II ie ’ e ’u l iu i l m hu ’ x  ‘t he ’ f l a i v u v i r u s  S l ’RI  -S is  , u , , m
pr e’p ae r a s t  u u m n i e a  dm ’ m ’ i v e ’ mh  ) ‘i’u , m u i m t f e ’ c t e ’ d  su c kli n g specific ass t he ’ r a u u i u i u u u l i m i i l i m l m i ; i n m ’ i - l p i i  a l t  i , ’ h i  l u-—I
mii,i e is m ’ hn’ a m i t i  I I , 2 . 9 , h O , 14 , . ‘I ’ lu i ’ s u -  t e s t s  u ’ x h n t m i t  I ’m’ a u h i i h a u v u m ’ i i s  a ’u r i , , i , s  i ’ m ’ u ’ i m v i ’ I u u l u u ’  l um’ m u t u ’ i ,s 3 .
a- alma ung 1 ‘ g u i - i ’ s ui ’ gm ’ iuu ip .  .-u m td t v p e - ’st ue’ u ’ i f i c’ 4 ,  ‘l’h~ sl~1tI \ . u n i , u ) a  s u s  ml ’ io u , ’ . , -  a m m u u l  h u , n i . , i t
n’ m- .u , - i i ’u ’ i t s -  t 1 . 9. hi l , I t . If, ’ ‘ l i i i ’  u m i i r i i u n i u h i u g u u ’r uh l ia m l mm ’mi t su ’m ’ .u i ’ m  mu I u t u u , , t t u - s i ’  i h i u ’  m i , u i u s l n’u , ’ m u m - a u I
t t i l e ’n p re ’t cii ‘‘ m i  i t ’ cla sss im ’ a uh  s e ’m ’t u h i u gu ca u t  re s u l t s  f l a m u ’ u v u r u s  i u i u m i e a t n u i , - I u m a u l  I i m ’u u t e ’ i m i  e- m , n i i rn , ’a , u um ’
u t ’  t h e ’ n u ’ f i u n e ’  iuf ’t u’n c i u m i i p t i camle ’d liv I hue ’  mim’ a u ’ pre ’u - s u eus n , ’u ui  I t s , a’. l i i , ’), i m i i t i , - a m t u ’ t l  I h ail I h u i s  pu’ u , -
gt ’um up a u t h  ge m i n i - u n ,u ’ . s -  n e ’ a i c l i v i t v  uuti s e ’r’ ve ’i l  hu ’. te ’ u r i  u s  u n i t  m g e ’ t , u i - a u t  lv  I s  ~m m ’ s i i u ’ c i i u i ’ , 17 l i t - ( ‘1”
t ’.’.- i ’ u ’ t i u m i l u g e ’ m i m c a i h h m , m ’ , ’ l c u t e ’ u i  f l a i a - iv im’u , - a  pn ’u ’s e ’ mi l  as m iel  SI’R115 a i m i l i t m u , , ) ’ , l i t , - , - — i s ,  I),, nim , iis i n ’ mu , - t ,m,,,i
in iii,’ san,,’ a_’u-ul, _’m’am l i hu m u’u ’ g u immu Il , I:), I-I . I tO . lim it,- , a ‘.ei’i’ i ’ I,’,’. c-n- I ba um , I lt ,usm ’ t ‘ i i  I i ’ . ,  c c l i  lm I/ mu’
‘l ’ ft u ’ pt’ m ’p ai i ’ a u t  u , m i i  if ’ p u r i f ’m e ’ ih f l a e a i u ,  m ’u ,s (‘I” a u m i t  . u’ti~’ u’lui p e’ ltm ’ uitu ’i t i m t u uf u , - a ui uri c I bl a , i t h i s ’  n i a i ) l u m ’  ni -
gu ns h a m s  gu ’ . -e ’m i I m i i p u ’ t u i s t m ’  i t i ’ .-u ’st i g a m i  e m i l  of ’ a u m l ~ ii u u ,ui e l iigu u ’am l mu- ‘p ‘ i u s - us  i f ,  I - , I u - i t  1, -a ’ .  m m i i  i i i , ’
t i h m m u l v  i’u ’ s l u i i i , s , ’ s t , i  ‘ a l u u ’ , - u i l c ’ ‘ . ‘ mr a ml pt ’h u i u ’ u m i s fl r m m ’ m l l t i  m a u r f a i i - e’ c m m i I i g u ’n i s  A t i l i t , u u c i i u ’ s  i, I N  s i
u , r ’ m le’ r ’  i i ’  u ’ s t a m l , h m s h  i n m ’a u n i s  t ,u n n u m ,, m ’ u ’ shle’u ’itlu ’ ma e-n’ ,,- muss  s i u l u h t u ’  u i u m i i s t i ’ t m u - i u m ’ a u h  ) m n u u t m ’ m m i  ‘Si t’ ’ iI,-
ituang n im i s is i i )  i i u l m ’ u i u i t m  l ’hu ’su ’ ~i u r m f i e ’u l  I um ’ i u l e ’ n u s  f ’u , u t i u i m u  e’i umi ’ .’auh es ci’ utt au-I - au )r~ u 10 p i t  u u uu l — at i t  iu
min k- ~m m m s se’ ss ( ‘I” am ’ .’t i a - i t S - , a k i r k  se ve n- u k  l u t i i i l s  se ’m ’e i n i i i a m r s  I i I 7 N ui i f i ’ i ’ t  i u u m m c a  fe ,ui u l i m t  mu 5 , - n a ,  u ’uu l -
I hu ’ i  m’ usu ’I hi I tO ss us s u m ’,’ i i  g o a l  I m ’ i ’ a u g e ’ t i i  ma , h i m’ ~ l i i i u ’ u f  t r’ i m t n ,  h u t  u n i t  ma , ‘ . , i t ,  os’ r , i :u m a  I l l - ’ N- ‘ I t u  I mu
,‘ a uu u e ’  ( ‘I” at  ml  t h i u , , l i e’s de ’v i’hii iu l a s t e r  i h a i t i  I l l  amid 1, 1k SI .F’, , - u miul I IF N m i m i  1,05 . a u n t  i h , , m l m u ’ s  I ’ ’
m m u ’ u m t  ra i l  s s’ing  l u l l  m h i , u l i e ’ s  a m n m l  dm ’ m’ Im m ie ’  t e e  ha r r m ’ Iv  mm , , u , s i  n u m c l  um m’ a s h  I u n ’ i u l u ’ u iu a’. u- i ’ m ’ i e i u i i l m l  ui  I m , ’ . ’ .  I , ’ .
i h u ’ t m - u - i , u ) u l u ’  l u a u - i a  a’. i n h i u m  i f l ’.e. t m e , , t i t l u m a  a u t l , ’ m ’  i i m u l i u ’ au t i r i g  t l u a m t  I t , , ’ ’., l~i - l m ’l n ”  a i r , ’  p u n  n u i m n u i m -
a t , ’ i l t , ’ imil ’e’u ’t i , uii a t m , , )  , u , i l s  I~p ( i - i - l a m - a , .  l h i l m i m e m u i , u g h l u h e —  i i im ge ’t i s  e m t h i a u t  i m , s u , I l , , - i m - , u t  a m l , i i u u m n h l s  u , f ’ I h u - i i - u ~~,

oh ,,’ Ii’. ci immi  l i h u ’ m i u u ’ m i t  a m ,  I i  gm ’~u ui  p II a u n t s , , ’ . -  i u’ura “I 1- 11, -I t~ r a m  I a - i  m a i l  t in t e m  mu ’ .  a i m ’ ,’ ni le ‘ is’ ‘it  h r , u  i i i  I l i e -
I u 5 p a u a  I , , , — ’  a lilir ),’e’ti ,-a I I  - I - I , 215 . 2 3, ‘l ’h ~’ Sl ’HI , -\ umi f ’i’e ’tr ’u i m u l l  I,, ‘ l i m i t  a c -l a —I i m n i u l a u t u -  , m m m l u t , u u d v
u ’ s) I l au m a n u - — u i  ‘ . l ’ i l  I / i , ’ ’.,’ pn ’lut e h m ’ f l i s  imiu l  luas s  i n ’  - pt’im dui m ’t s m m m l

a u , i s ’ , t  - , ss — t i - m m ,  fm i t ’  ~ em a e n m t i t a d i m u m s i  , , t  vum ’t m ’ s a u t h , ‘ I ke ’ 51’1tl~\ t i - si I , ,  i m i n u i m m u u i g l u u l m n / i m i s  ui  I i ,
t m i u , t u u —  u s u n i g  - a t n u i , - t , m m ’ u I  m i d nu ll — I i - ui, I u n - i l  pm’ , , -  I p t ,  l a u s s  i i i  ‘., ‘u’ m m m iii u ’ e u m i a , u l u ’ s m ’e ’ mit  I t u m u n i a s m i  SI I

I s i m u m ’ u f e - , l  m t i i i g i ’n s  l i a u i t u ’ t m l S  l u a u —  am l i , g t  , u u i u m e -  l , i I  m u , ,  a ’. i t h  t , m u t  i i  I l l
I mmi m i t t s  mme , 1 ’l ,mim ii h i t i s  ni I , , ,  ‘icc,’ m in t  h t i  nm ua rm u s m - ,  ,u  a imiu l  I ’ l l  N I u - s i ’ .  a l a ,  m l ,  - 1 a I s ’ ’.,. u , ’ m n u ’  I u i  m u t e  cc , ,

iii a r t n , - a , ,  l u - u t  a ’. i i b i  ‘ . ‘ m r a el  ‘ h a  u ’ l , , p u -  t_’ l a  u ’ ’ ~mr umtu’ iii , ‘b m — , -,- a u - i l  t u , ’ I a ’ . e ’ u ’ m i  I l ’ u n m f i i u g  a , t l u u m -s , u m i u t sm

ha SI ’I’h l ,S a ’ . u ’ n u ’  , r , m s u — m ’ m - a u , ’ t i ’ . ’u ’ , i i i l l m i ’a m t i n i g  t h u r  l u i m u  I l u - I —  ‘ ) , ‘ l m ’ m ’ i m i m n , ’ u l  ‘a t I l e ’  I I ’ ’ ‘ - —I u i — u m l ( 7
ti m ’ r ’ sm ’t i  m m ’ , ’ I i,’ n i em i l u .  aimmu l , u m m , , 1 m i u - m a  n , ’a u , - l l v , - u l u ’ t  e u , ’ m u ’ .  m - ) i ~I ie ’ m n m i i u - , l u s  ‘ m m -  a l n ’ i , u e i . . I) , m , i g ) u . m u t s  u - I
i t t u n i a l i l u m m i s  m u ‘ . ‘ .u ’I i  is l S ) u ~ - ‘ . l m u ’ , -d ’j i ’  , I , ’ u , ’ m ’ m , , , , , , u m i t s  a i d  i’ e ’ i m u u r t i ’ m I  t h . m l  ‘ . m u l m m l -  , , n u , f  l u ~1 u i u i i  ~lhi , e. ’ . m- 1 , 1  

LL,. JLjU~ IU -LU~~~~~LUL1i]K[EIiI~~~



-
~ 

~~
--

~~~~~
- . - -  — -—-‘.-------- ‘._

~~~~~~~ ---
-- —.

~~~ 
-

~~~~
- — -

~~~~~~ 
‘ - -  - -- “~~~~~~

--- - --
~~~-

-- -

~~ ~~
‘
~1

1332 Fl ( I”N I E l ’  - ‘il l N r ~ i 1  1MMI ‘a

e l t i i i m i i m n u u m i m , c s ’ .m. am s  u n ’  utu t l,is ’ iu/, i 11 , 1 t ) u ,u u h s ‘ ‘ m m , - i’ m , u , , t l s  a , , I i  , , , ‘ , u , , , a  a 
~~~~~ 

i a ,  ‘ u , ’ , ,  u~ ’ t ,  . imi, ~

l . u t u ’ u l  a a , I l  as u t h  l u l i  cii  u ’ . , , ,  1 I , a hi ’  111 t i  05s ~~~ 1 F 5 , u , i . , m . u , , I ’i . ‘ u u ’ .  ‘ I ’ .
I’ , m t us ’s , I 5 .  u s , ,$  ‘m I’  t i , . , l . , - i i  ‘ u ‘ u Si  i i , ,

l i i i a ’. t I m h I m ’ , ’ .  , f , - i , ,  i i m i u m i ’ u i  ma t i l e ’  I I’ l u ’ si ,p I , ’ t ’ a , i , u ,  m e  , , m , , , , ,  ,, m , , u , i , , , , , ,  i i , , , ,  , 
~~~I

‘a l u i n u l l s  s i r m i ’ . n , a , b i , , u t i u i s u i t m i , u , t s ’ .. i ’m t i t e ’ n —  m u l e  , , - i , , m m , m , ’ . -i Ic , , , i  i i , , - , , ,  ‘ m m
u i 1  s a i l  it , t  m t  I h a ~t ;  u u h u h l t ’ , , t 1 m m’  1_’hi ului i l mi , , , l ’ m ’m ’  I ’ ’  l-’,m t k t , - r  ‘s’s 5, - ‘u Ii t i u mm u i ,  , ue est ‘a Ii t i i , i ’ , i m ’ ,uui

h a m l m ’ m i  Sac ’ lI  a i l f u  I l l  . u , u , t  b’I ~N I ’ I c - s t  ‘ s t i l l s ;  hum ’ s ’, i i l i u m , , , . , ,  , , m , i u i , , , l a  n . m  iS , i i m i ,  ‘. , a i , u t a h , ’

- - mnem ’r ui - 1ix~smg - S t E’ . m m i m u g u ’ m u ’  .1 I m e m m , u u n u , i  i l l  l ’ . i14
m a  -i’ t h e’ , i . i t a i  t m i , u m a t  u i , u ’ . m ’ h ’ . , a ’ m ’m ’u ’ l , s t u ’ u i  a n h  I f’ , ‘ . u , u u
au mi am la — is c ; l itu- s l u i ’ i u I ’t m l t \  m m i i i  s u - n — u i u a  m l ’ . ’ , , )  i i  ( . m u l d le t un r , ‘, - S - “ a m e r ,  ,.,,, t C’. j u i ear ,m ~~k a s - t a I m rutuu’ r g

t h e’ I t i i i u i l - i m i i a i — i -  n , i d i u i i m l a n i m i u , I i  n m ’, ,~ , , i , i t m u ,  u , - si Slu T ‘I’ im m ’ m m , u i , m r , m I I ,, - i ‘ - ‘ a - - I %‘.~~ i 5,15’ i , - ’ , - I I  ‘m i m- -

a u n t u h e , , u f a  I i ’  , a P n m ’ u l m  -S t , i , t a i S ’ u i s u ” . — b , i i s a u ’ , i  ~ - P ’ ’ i1 I im m, hi im i . ,”. .,,,d u t , , - , i , v ,  u- pm , , m , ,  i t t
- , , u u , t t u , - i , - r , ’ I a , u , ’ , ’ , i ’ ,u u~~ , l , , - ,  , ,‘ m \’ ., —t \ a i , - u , m u , ’ , m , , u m , u mu

ht ,_ pbi , , m m ’ ,’, - l . t t u - r u  ) , u ’ i a a u ’ m - ui m ’a u i i m t m , i t u m m u u u n u p m ’ e’c i t i — mimer , Ame , .1 SS ’ .~p e,e, - I,, I I,’,,,

m t a m t s u u n  u i , , )  I1~ N ’I ’  l i t e rs I / i , ’  m’ a m u i l l t u n t u m r l u t u m i p m ’ u ’ — ia i  Ha n m n , ssr i , 5%, M m l i ., ar ed 0 F Ssa i hm ’r .  t iutm ie S d , ’, ,

m ’ n p u t a i l m m m n  s t u d  t h u  S I m R l , \  t i - a l m a  un  g r t t up  -\ ru ’., ’ . p .177 ,‘ ‘ . i ’  I ’. 5’ S t i , , ’ m u m m s ’ t t e ’ iu m , d “a 1

s r l i i u v u m ’ u i , , ’ t , ’ - . _p , m vi r sns ’ 3’ a s n t , l  r a m l t m e ’ s  v i r en s  , 29-  S , h i m , t d t  ‘u ’d t , Iiu , , sa i , ,,..Iu, t r s ~~~ u r u ’  i , ’r  s u r , u l
r u ,  k,’nu,,i! u l , m ’ m ’a u s , - ’ 4it ,  , ‘ ,l \ u , , . ’ r , u _ , m ,  l’ u, l ’ I , , t i - , uu i ),

amni tih umul ie’s a smi u l re sults ule’se ’rulmu ’d mt t h u s  re’puul’l -‘i’.. - , ~~~~~~~ ~~~ - ‘s i ,  ‘i -r i,
l ’m u r  h i s u s  u n u i s  m i l l  t l m , , u f ’ , i m i d u t ’ m t u ’ t h u  ( S t u  rs ti le ’  i: t  I l un ie’ r , Vu - ~, 5 • ,  send l” (

~ Or m ’m ’r ia tmsu.ut  ‘ me , ,’
l a m u m m e ’ m l  i i ’ .  i i i i m i i u m i m u m ’ h u ’ i n u u m ’a u h  pm ’ i i t ’i ’u l u r e’ m- a a i I m ’  up ’  numni -i , , u , t m e m . ’ i l l  i ; m t ’ , - I I , - , t  t m , m u , , , u e m  u l r u , u c m l m  h , , r n , , u mmm - ,mf

p r e ’ x m m t u s t e - I a  I m ’ - t , u l , I  bn g i t e ’r  t h i a u u t  i l i , t s , ’ u m h u t a u m m i m ’,I t , ig h ‘.pe ’u u P , ,  u u s  a , ,  N , , u , , r ,  - i , - u , , i ’ - m u  95 i” . -i ’ m -
14 I’ ue rk mu , 5.  S . .5 K. 5 , s tn a ,n a , . ari d ~e% - I I .  I’ r u ,  , “ a ’ .

i m y ’ I I~N I cm i i i  mum- I,, h i l t  t , u I , l  h m u g it e ’ u’ t h i t i  t h u m s u  S t m i u ) u m ’’ ‘ ‘ m u  i m m m n m u m e i u ’ i ’g mi ’ a i . -  n i p  - ‘ u ’ ’ ’ u~ i,’ , u ’  r l a l i m u  ,,r
t t l u l , u u m u e ’ m f  I iy t h u r  I l l  t m ’’a t I lie’ SI’I(I ,S lust d c ’ ’ i h r u ’ p m ’ u t - t m ’ , r m m m -  ‘‘rI ’s’ - -. I I I  ‘a l i t  u t  ‘r u

i’ i t m u ’ , I  h i m , ,  i s  ih uu . 7b i l v  — , ‘ u i s i t i a  u’ , ‘.‘,‘u t h i  ,m v i r a l  ul , r , ’ m ’ , ie - , u u , u — ,, i ‘/e , ’si 5 ,15 u u u u , —  u t , , , , i , a a s ’  ime’s ’ ni

ma li e ’t ’ mi j , ’ i t a  n m t m ’r n , m ’ , l u , m t , -  l u  t h u  m , f  1km ’ I I I  m d  ‘.i,m ,tim ’,) ii, t i u m m , , u , ,  , , m m , , , ’ r  p a m n i e - l , i ’ .  S u m ,  .1
- - a,’. t t i ei h i S

I h~”~ I tu  I at h it n a u m  he  H m t i ‘I i  h~9ii ii ~ii I i l ~ I nil Vu I I ie I S i i  i I I u r n  u 1 I u mm
au ru ’  ui— u’ul cmii au -a  ‘.i’’- ’ u hu ms I 5 RN ’l ’  a’, i te ’ n i  I s  

~
“‘ s, ’r is I r a - ’, ,  - ‘u t , ’, ,  m u ,,f S , ’ u , u I u m ’ a , — u -‘, — , , ,  I r , , m u —  H s’-

mape ’t ’m t o ’  ai l ut g m ’ , ; —  arm ’ i s m ’ml ‘fl it ’ l m ’ c h t u i i i m i u ’  us I r~’p P a l - I  S l a g  m T a . m e ’ 4  I l l

s ttup le’ inch n a u l m u i l  a i m i t i  e’,u u b u l  1 m u ’  use d Ii , S t u e ’ a m s l i n u ’  ie~ Psun s1i , 55 - I,,, ‘a, - .5,  t’, hr *’r ii ,ramm, - .t - “a - t ) mm n si ue ,kur ’ ., ae i st
- . ‘ml - .5, 5 m im e-n’ , t i e , I I  u - ~ u - r . a t , ; , u ,  ‘.m’r ,~ii ~gi , m u — ; u u - u u — ~~--

‘a ’mi ’a s h u’e ’a ie ’t i vu ’ u i i i m u i u m i u i g l u i h u l i n u m - a  i i )  dnf le ’ r ’ t ’m ii  as f lu’r  u , - I l sc I , ’ , , - r s , , , ,  l m u a i l u , ’ m , , l, - i m ’ , ’ i i , , u  -I ,,. - rs.- iu ’

t’Iau ’ .’—e ’’. a’. m i t i  ,,,,, Si t .u,ui ,’ ,- i u , u im u , , i , , , ’ .  , - r , l m - u  u , ,’,,, ,i lm, um m,uu -
nu , ’i iu s e,l m em mi l

usu I’.”.seuss  i , F : l e ( ; S l I : ” , i ’ ’c i T  I ’ ms r e ’e’ I t .  K. 51 , ,  5 ) , S .  ‘u tms s u n g ,  H i  % irm’ r , isn u i I’ . S

1 6 , —  s m , u u j a  m , ’ ,, -, ,, - , I I i u . sm , i ’ , a m i .,i1,)e ,,rt t r , m i n , , , -  , , u r a , , m m m , ,  l l s r i t a n d .  - 1 i i 7 . t  SI , ,  r i  m i m ’ r  ‘. I i , i  ‘ i l i - . r , , , t , , , , u , , u , , , ,
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Is mte ’h e ’c t ro f ’aueus tng  of’ i u u t t m m i n m u - d ~ tt ’rgent- disrupte,.m1 f i m u v i v i r u s e s  separated the
, ‘ni ’a’ c ‘Ii upe ghv i’ im pm ’ ott ’ in  ee l ’ 53 , l i i i ) )  to 58.000 dalI  oHs and the nuclei mcapsici protein of
14 ,00(1 d a i l t i u m i ’ . .  The enve ’hum pt ’ pi’uet et i’e and nuc k ’uuc mmp sid preu t ein were isolated cut
u s ,m el ec ’ t n c  pumu lii,. u i p ’ 7 S a u m i d  11) 3 , respect , ‘a- e l y  - ‘Itmh e an t i genic de terminants  of
i’l l Louis  e ’n c ’ e p h a m h i t u s . ~Jme p cmn ese e ncep h a l i t i s , ami d dengu u,’ v i r u s  envelope and
nilm ch t ’ I u c a u p sm d  pS’uu t k ’ I f l S  sa-ere u ’x a e m m t m n e d  by- solid-phase comp etit ium radioin ’mmu-
m l ,  i 7 i s s a u s - f l y  the  am p pl ’o p r u a u l t ’  ~t ’lm ’ cI iu en of ant iserun 1 and comiapet ing preeteins . it
‘uS am ’ .  p t t s ’ auhik ’  te ,  d i s t im -igus sh type—specific , cum t i4 ph ex - r emn c l ive and f la v i v i r u s  group—
ru ’a m ct ive cs lu t i gem t i c  de ’terminant s ,  The e ’t i ’a’e1opt ’ ghvcl ’pr ot eins  of .~t .  Lou is en—
ceph mu i it t ’ ., .Japan ese e’nc ’e’phahit is , and de’ngue s- i ruses were fiiund to con tm ui n -‘

each euf t h e se’ thm ’e’e c l a m s ~u ’~ of a u n t  igenic de t r ’r t iun as tu t  s. M eus t  ui the  dety ’rm ii itsu ’un t s -1n the ’  enve lope pl’u t t e ’i n  were’ type specm iic , sei, i u,, ’ were comp lex reacti ve, and a u
ss t t mu l  I l’rac t i i in  a’. t ’re fla vsvi rus  group t’ emtcti ’.’e’ - The nuvleuicapsid protein ciii) - —
t m t i n e d  m a uls ’  f l av i v  urus gru u up-neact  uv u ’  ant  ige’nic det ern i im t .unts ,

Purif i ed f l a v i a  urusu ’s  cu un ta in  three cla m s ’s ”. of (‘F and imn i  um to di f l ’u s n t u n  l u s t ’. I 13 , 17 , 2-I - 421 ,
coil g u n  m c d e t e r r n m n a n m t s :  t a p s ’  ~pt’cif ’Ic , comp lex mind induces the ’ formation of t t e u t r ~u I i z i n g a n t i -  a
i’e ’ a s c l i v c ’ , m ind i l c i v u v m r u s  gl’i iup  m ’ t ’ a u c t i v e ’ . Type. Iuo diu ’s  12 . 211. 2 7 t  lI t  bu uth  (“F’ ~cri d in am uneudi f—
spe d f in  a s h  t igens , ‘ash ich d isi  ingu is im h u t  ‘a’s e’e’t t fus mum n I u ’si s, th i s  is iul m it e d glvceiprot e ’i n is 5 ’i’ ’
d i f ferent  f l a v m v i r i m su ’ s , h a i v , ’  ) ‘ u ’u ’ t i  s tudied hi ’ .  v i— h m u i , T m c a m h I v  hru ,ad l ’c grm uss —r e ’act  u s - u ’ 19. 211 . 27 1 ,
ru s nt ’ut ra I uz a l i i i  n I 7. 8, 18, 2.5 . - l i i , 4 I )  and I)engu e s- u r I m ’ .  e’n ‘a’u ’ li  p t - gI vcopm ’m itt’ i t, iso I mt t i , ’d by ’
h e m a t g g l u t i m , a i u u u , m i n h i h i t i u i n  ‘H i t  w i t h  id — c cu nca i t i c t v a hn t  A ch l- m u l i i a l l m t s r r : s p h ’a’ Is la - l ie- spe’el i f’su?
‘ a , , i ’ I , u ’ , l  se-i’ , t  17 — 9 1 . ( ‘ i i I l i h i l , ’ x - r ’ e’ a m c ’ t i ’ a ’ m’ m u n t u g m ’ I i ’ .  lii ’ ( I ’  mind  d imu ’ s h u t  i’ u ’ am , ’l a a’ i t l i  nu ’ u l n . u h i i u n g  a n t i —
can be de ’meinst rcmtt ’d by cotnp lement  f i x m s t i , u n  bodies 34 ; . Wi ’ r iii w report c i d u h i t  i m ’ n a m l  s tud ie s’ m i ,
t ( ’ l” I , i n i mu n u u d n f f u sj o n .  ‘ r t i e ’ u t r m s h i z m m t i u u r m  Ie ’~ t s  t h u  m i m i t i g e ’ i u i c  prup en ’tie s muf pu r i i ’u e ’ ul  )ias’ iv i ru ’.
7, S . 13 , 15 , 2-5, 27, I I I , 13’ -l au l u a un u ’ st’ e’itcep hm thi . pl’umt t ’i t ms ihe ’  I m u r ~,’e g l v c i u s v i , u t e ’d e ’li ’.’e ’h ue p e’ pt ’i u —

u s  u . J E t , ~~t l o u i s  e ’ t i c e ’p h a t l i i m ’ .  t~~l , E m  a m i d \Vest I e ’ H i  ‘as’ uth at miuu u l e ’ u’ u i l a u r  ‘.‘.‘m - i ~i h i  of’ 7m3 , ) I t i t )  i ,  .5S , l i t ) m t

~~m I e’ V I r u l S e ’ ’. f i us ’m ,, i ~i sm ’ m i t u ’ m i n i p lex m et a ’ i r u i ’ . c ’’., amid  t h e ’ liul’ I e’ , u u a u p i . i u i  l m l ’’’ i t ’ m n u  a a ’ i t h  a m i i m u l e ’ c o l c s n ’
av h idm - b a u m ’, ’ m m m i i  i g t ’ n i ’ .  t ha t  mire ’  u n t t i t u n u m I m u g i c~u l l v  we ’n ght  ‘i i  m ul euuu t 14 , 11111 ‘32 19 , I I .  12’ It,  u i ’ . i t u i z
d i s t i n c t  I’ru un i u  v u u ~ ts u ’ ’. in t bi u ’ u i s ’ ngm ie ’  met ’  ‘a’u’11e>a ‘~ ‘ l ’ I ; u i i e ’Ie ’eI p us n ’u i i e ’ u i  pn ’uet e i mi  m s n t t i g e ’ i t s  i i )  a u n u  i m i h i u
h e ’ ’sm ’n se’u ’uucor~up ht ’ ’ .a m’- . ‘5). Eac h sinus wm h h sm i ci b i h u u i m i  ‘ . i u h i , I — p h a t ’.u ’ i’ a u m l i i m i t i m n i u t i u u c r s s a u v . a ’s, - a t m - i - ,
u ’ umn ip lex g u r u  he’ m - u m n s i m h u ’n’ e ’uh  u s  a s c - r i m )  pc e uro able ’ 1 c m  m uti mul s .‘ m ’  t i l i ’ s,’ aur a l m ’i u m n p c i n c ’ m m t m ~ t , i i
t a i l n i f l g t S I i t ’ - s l u i ’ m ’ds t ’  u l e ’ t u ’ m ’ n i i s t t a t n l s t h m s i  m’ e ’ a m , ’I uef ’  t h e ’ , , ’  u r u t s g e ~m u i c  d e ’ I u ’ r m t m i l i a t l l l ’ .  l ’i ,e ’ e ’ t , v u ’ l m u i ee
uu n l ’, a’s t i m  i i u m n u u i l i t g , e m i s  m u l t i  ui ,eu cl y mu t ’ud n i i , i l m h u ’ x ’  gh ~m s ’im ~u u’ u m I i i , u  ‘u’ i e t i t a i i u t s n iu l i  ip h u ’  u r i S  gu n K’ d u ’t , -t

‘ m a t c h  I V , ’  m i i i  l i_ T e l ls  ,,‘m i n m u i u i u e n )  I i i  ‘a ’t i ’imt .e’ a-. am t h  i i i  t i m ’ ’  I l l  t u a u n ,  Ii. ‘.1 m ’ m u ngl a t’u ’ a mu ’i a’ s ’ t a p e ’ ‘.~ ‘e ’ ’  f l u ’  cm i i i
u,’mitii p hm’ ~ t1 ’ i i ’  a\ iutigu’mpiu’ cr’ u ’s ’ .—i ’u ’ma’I ) ’c l l v  u’ i u n i i l u l m ’ \ - l ’ i ’ a i i ’l u s , ’  ai t t ti mpi-rus us U,t’Il i t .  ‘ i t , -  h ’h a u v i -
a u m mung  l b s  f l a m a ’ i s - u r ; n s e ’ ’ .  uppe ’a sr ’ .  I i ’  lee ’ c l i me ’  I i i  v n m ’u s  gI’u u m i p  mle ’ h u ’ m ’ t u l , t i a u m i l . ’c l ’) iu ’ t l a e a  i v i r u i s  110’
gr u e u p .r e ’ . i u - l u s e ’  m s m t u g e ’ n i . — shmt s’e’uh l ua m i l l  f l m i v i ’ a ’ t .  ( ‘ h t ’ i t u a u l i ’ . l d  t m m ’ , u t u ’ i t ,  s m i ’ , a . i ’ i I ~~’ u t ’ ’’ ‘ ‘ . m e - a te I 5 ’ m ’n’ 
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, ; m ’ . e ’ s , ‘I ’h u ’se ’ b u i u m a u u i l ’ a  i’ e’ , mu, ’ I m v s ’  , l , ’ I e ’ i ’ , n s n u a , u i t s  a ’ s i t l u i n  t i l e ’  i t s  , v m , - , t —  g r e u m i ~ m , a u i , u i  i t s  — , - m ’ m s l , , m ,m - . m l
ham a m ’  b i u ’ e ’ t m  i i i  ‘ i i i u e l i m a t  r m m t u  - ‘ I i i i  ( ‘F’ i,’-als sa, i l u i’ m ’ ’ -.~~m ’ m  i t i cml V a u l i t i m ’ a n s  ‘a ’ e u n i p a u r ’ ; m l a l e ’  t o  TI i ’ i m t i ; )  l u  mu
, u g i ’ u m i  . t hash  elm ,  ( sui t  ,IiIl’u’m’ m- ntsm mt u’ h l t ’ t s v u ’ m ’ m m  l i l t , - ,  t i s m ’  lil’ u l u u ’ i I , ’ .  ‘‘I l i i i ’  , i l I d l a l a  t r I m — ,  -— - 1 , 5  1 ! ’  m m m c c l
e m i t  i l , i v m v , i ’ m m s m ’ , . a  l i m O  ( ‘ I t - i r I S ’  ‘ Id— I uluL l)ii s li l , , ’ I a ’ u e ’ c ’ I i  u n i f l u i m ’ , u , a t v i r u s  ‘21 , I t t ’

c l a m ’ .  l ust’s ui t h i s ’  , u l p l i a i  ‘a i i ’i t ’ .  m o d i l m r v i  a I m u ’ .
a I ’  SI ‘t ’I’I ’lItI S I , ”. ‘a”. li  ‘ m I I I I l e u f u ”.

m i m ; m ‘ m m -  s r i ’ .  m l ,  l ie’ ps’u i l u ’  Ii m l  . IF m s n i m i  i’ll .1. n t i s , ’ ’ .  m e e t  ‘ ‘ t i ’ .  S I I I —  — I ~ s i n u s  u i ’ . m ’ u l  I n ,  r ime ’ ’ . , -
a i m — u  ma m ’ m ’ l m - , u - . u ’ mI  b ’i ’u u mn u t i c , ’  a m ,  ‘ ‘ m m .’. m c ’  i i i h l ’ , ’ t u - , I  

~, ‘ ,  - . - 
~~~ ~‘. u - c - , - t h e ’  t , , r i r ~ m a s I ) ,’. h i u s m , a , , m ,  ‘a ~~~~~~

‘hI s -  m I t e r  (I e ’ I , ’ i ’ m’ , - i u I  I t e ’ a u i i i t e ’ I i t , h i l t iu ls i m u  m ’ r ’ s u ) t  ‘ , I “~i , t ’  a m m i m i  t i l e ’  \ ,u ls, svm rnmua u , .I um ,  Sm ’ i t i , m r u u f  S’ m s kmu-
u - u , ,  ‘ a t , - — 17 . . 1 1 ’ , r e al s I ’  a ’s m t l m  a u n t  l ’ u ’ ’ l i u ’ ’ a  SI )  t h e ’  — l o t ’ , ,  st r c e i n i ’ .  - ‘ 1 .51’ v u r u i ’ . u ’ ’. E u m m ~ e 4 ’ ’ l , m u i ) ‘‘~~ ie ’ I mg(ne’
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v u , ’ , ,  s- u’ s Wete used: t1e’n~~e I u I )F1 N.]I I l l m uw m m m m , ’ ,i u ’n - Lueni nub  ‘2 ) 1 ,  - The’ ru-ma , l vi rig gel n un ta i l ne’uh I i’l ‘wt
gum ’ 2 uDEN -2u ‘ ‘111-1751 1, dengue’ 3 m I ) E N — 3 t  i l - s _ T a  s ’ oh u mucry’Imm ni id&’ a u u u d  S 62’; ‘ s c ’ t , v , , h ’  \ , \ ‘ ‘ .gi i a I l s t a , m -
as rid de ’ngu e -I a I) I’ N-4 m i 11-2 II ’ ~ul II mgra muu qum u n t m u ,  u’ s lard s mut ide - Ik’t i ru ’ I , - , -  t m ’ ug h ’  ‘r,-’s’. , pr u m i e ’u m d - . w , ’rm-

ui ’ S1.E , JE , and denguc’ vsru ses wen ’ pnu upmm gau ’d in cmmm i cent rmit ce h ha’ a cet mufle ’ p r t ’ c l p m t a m I  m m mi - ms u cmp’s ’ndu ’d uui
i’u u l her hu , t i le  cultur e ’s if piur ci ne kidn ey uPS ’  c i i i ’ . u ur seudiuutt duud ecvl su l f a i t e ’  51)5 - smmuii p h i ’ hut’fe’r ‘) t  11625
rhesus monkey ’ kn dm ic ’v t LLI,’- M K . ’  ,‘e’ l h s  mus pru ’vl’ SI ‘l’rus , p H 6. 5; l ’ 51)5 . h l i ’ , gls -ce ’u ’ i m h a  I t t ) t i l ’1 hrm , mm i .

m u m ’ . t  s’ described ‘3 5u  - uuphet iuu l hiuu’; 0~ 1’ ’ 2—niu ’r n cupt i ,e thaun ui l  I , a i mt d esu m lu tu i-
i’reparat io n of purtt ie( l v i rus ,  ‘l’rmm c e ’ r mu n n o u n t s  ,,t h uzed by h eat i m i g ml 115 ) 1 1 ’ fu ,r 1( 1 u i u m n .  I u ’k s ’s , ’ru -

‘a mm’us lmutx’Ie,’d with raid u u , m mct m s- u’ at om iu ium scuds were’ pre’- ms- sam n ‘amal  ha’ sliced m nt o I - ni mit s, ’u ’ t i m m m i ’ .  d i sp e n s ed  t n t ’
paired by un cubmetnm tg tm i il,ct&’d cells in rrie’dium 199 vuau l s , amid incuit-,uteul iti mmeantithatsi,n vi,gktmsil mit 46 ‘a ’

c i u n t a m  in ing I / 10 the m a urt it mil u ,, nc entr mu tm or ~ uuf cmi i ,  a i im f u r  I S  h - The’ I m l i i i  ud ‘ s - u n t i l  hat mi,n Ce un i i  ru g c m  s - l a t a t  i i
a m ’ a - i , f m. mind 5’S dnmm I e,z, ’,l cmi If serum - ~,i i x l  un - m s  of radius . c’ , iisi ’.l  u’d uuf 4 ’;  N (‘5 a I ~, ‘r.’.ima I i , ,  Sm ’ a ,  r I ,  (‘,mr p - u mind
active ’ ant i ruo muci de s a Ni’s’, Eng land Nucle ar Corp. m 0,4’S Ornnihluu,r ‘Nu’a ’ . E m t g h m u n d  Nu~’l e’ m m r t ‘~rp ‘ i l l
s’s-c ’, ’,’ added i i ,  mm f inal  csun centrat bun ui f 1)) pCi/tn h fu,r - m a e i n t i l l m a t i t u n - g r m m u f e  t i uhuene ’ .
‘H- I amb ele d aminmu  acids cur 2 pCi/ r uth f,,r ‘‘C-labele d Solid.phase ’ r a d ieuimmune ,a asa~ and a n t i s e r u m
aemme, atcusts mat 12 h pomatanfection. After 48 h , the pre ’par ,mhinsn. The’ ‘ . mm h md ’ph mi ’s ’  nuic ’ rm , t i t c ’ r SPRIA l u ’ s
v i ru s—cont a in ing  media were pooled and chamri fied hs’ bun de’tc’rti,tii ui ’ ilmm vir ur u s mmmii itimudie’s isa,’ pre’vu umu ’.ls
centrifugation at 10 ,000 g for 30 mm , Al l  puri t i c au ’ described 1:181. ‘I’his procedur e ’ as- au ’ .  been m s u d m i i e ’ u h  u
Hul l) proeiedures were carried out at 4 (‘ - The v i r u s -  provmde am sens i tm ’.’e,’ m n h i h i t i m u n  l u s t  in w h u m - lu a u s i t uhuu , d s
was,, cmjncentrated by g ly’cuul pr e’ cip itm utumumt a 23’ and sites are bluecked by’ im i, ’n’,’au ’ .iimg m m r u i , , u m u I ’ .  if u m i h a t f m e ’hc’d
ctulle’ cted by r e ’ n t r m f c n g m a t m u i n  m it 10,000 a g i’,mr 30 mm , ant igen heft mre ’ the ’ a d d u t n u e n  ut ’ a i  u m , , m s t a m n t  a m m u u m u i  i
The precipelalu’s were suspended in ,une-ii fth the’ ‘ -‘ I ‘hm mhel ed m s ntu gu ’ mi  - h u ’ v s ’ i , t v - f i v c ’  ru i m c’ r , uh ,  i , ’ , ’ .  - - I  a l l ’
,u r ig mmi ath vudurru e o f TN F  buffer 11 ,0 1 M ‘l’ris pH 8. 111 , hit mtntuvmru s mn m iii um irm ghu .ulu u l m ui (3 a Ig(3 ‘ u ’u u iu t mm nung
0. 1.5 51 Nai l - amid 0,001 51 E D’f-\ I , horntegenizc’d un a , 500 pg umf pru iteimi m i t t I lt S SI ,a,mdi urn ,-au rte m, mm cut c’ ’huc,i
issuu’ grinder , and chm uritied bs’ cc’ntrifugation 1st btunate’ huff’e’r I pH 9 I i u  w au s  placed in the’ wu’l Is m i

5, 1) 1) 11 ‘. g for l it m imi , Thu resuhi ing supernmmtmunt fluid es-sc’h l,inbr,, t J — iuum t  toui~ puehv a’ ins- I otis-ru t itc’r pha uim-
s’s-a ss hat a,’red ,tver a eii sg ’muri t in uouus su , - r ,u sm’  grmmd em) t u l’au ’h Ico (3ham s-s I nc, I t limit hmud I ,m ’m ’uu I re’s it’d fiur u - i’ll
15 ml of 15’; I sat, v ,u I I scmc ru ,se ’ in ‘I’NE huf tla’r resting culture gru u w t h ,  The’ p laits’s a’. ‘ru’ then i u i c u h c m t m ’ c h  a m !

mm mi 5 ml of 115’; la-u /vol I sucruise in the’ same buffer ,  :17 ( ‘  for 2 h, the’ unadsuurfu’.’d gl u uhu hm l u sac , .  re ’mrimuve’ ul
and centrifuged at SII , t t I I l ;  p fu r 3,5 Ii in mu Spincum h~ musp i rm m ti o n . a nd the ’ n i ic ’r i u t i i e ’r  aa , ’ i l  a a t , ~ asa eshe’if
SW27 r m m t , i r  The’ v ms ih l e  virus hmmnd at the interf,ece iwice’ with phuu sphmute’-huffe’red s a u h i m i c ’  uPBS, ‘12 ’ ‘l’um
of the 1w,, sus ’ru ,su- su i lu t imumi s  scat,, c ’uul lecie ’eI , d i lu ted  e’mmch iae ,’l I v.’a ,s the n mmdde ’d 2011 p l mt PBS thai I ciumi -
with mm equal volume ’ if ‘l~ ’e E huf’ü’s’, a und ham v ere ’d men t a suned lIl’ ,a nui rmiuae l rm ui u b i t  ss’rutn - and the g l as ts ’  s ’.as ’-
a 25.ml gradue’nI ui pemtmm ssmum Iairtr als’ 48’S , act - ‘ aol I j ruc ’uhm mte ’d fr er I h u i  :17 I’ Tile ’ u m , , u u t ’ . , , r i u , ’ u I  n’ a m i m l m u l
ii nd glv c’eruul u I I ’ , vol / aol  I in TN E buffc’r ‘25 , , Virus se’runi wauma remii ueved by -.ispu rai l  i u uu u  , mmmi u i i i , ,  - as , ‘II’.
prepis rmut sun,, ‘as ‘ri’ cent nit uge’ci tum e’quu I ihriutn met we’re waushed three ’  i i  ,nu u ’ ’. i ti the’ imth u h tml m mm i tu’st - 5) 1
2,5,00(1 rpunu 6 ir I’S h. amod t h c’ am rum’ h a u mu ul  ‘a’. a u~ remums’e’,i pcI ,,i unlabele d m mm i i ige’n di hum it’d in PItS i s a , ’ .  am ulu ie ’,h i mu
amn ul recvche’d t h r m e u g t u  as s’’,’,’ nil sm rn i h m m r m. ’ .mm luvs ’ni c’ se mi— uris’re’a t ’ .iiig auir,nm U n tmm m i t ’ mmtut iIi , , ,lu -, ‘,,a,ts’d we’l is . us hi ec ’hm
rifugatuein - ‘L’he, ‘a ’ cr,,,. hama d ‘as aus u,’iil le’cte’uI mmmtd du . ‘a’, u ’n ’u ’ then ,cuguhu au tc’d IT ‘ for .1 I, a umi u f cm - i c  mgi ‘ma , t m - m t  mit

cm lazed fuur 3 h au g cm inst 11 .2 St ‘I r is  buffe r p 1-I S I t ’  I ’ ,  4 ( ‘ fuer -I h - ‘l’h e’ ut, hi ui itch at miii pu ‘ci at is  re ’n im ,, ve ’d , aum t , i
re ’n’u uev u ’  the’ pu u tatm a a ’ .uu uii i a m r i r , , l e ’  mind p ’Ia -u - m ’ r , ’ i - i ’ c m c i l  as i’ll asa,— c’hamrge’d auth 51 1 pg muf ‘‘ ‘I —lc mh mm ’ h em’f

Iseick~’t nit ’ focusing of a- intl ,strue’ I ural prest e ’imi ’. - cmiii uge ’mi sm a SIt ~I cm i I~I15 i’ , u r , )  a mmm i i um g 2’ r a,hh ,l  — m ‘ m u ,  itt
‘l’e’mi t imihl m g rmmms ml ’ p u m r u  tied flms ’a-i a ’m ruma mm 2 m nh m m f ) ) .2 SI ‘I’he’ p l m e t u ’ ’ .  a’. ‘c m’ u m i c u l m c m i u ’ d  I t  -I (‘  ‘is m cm l gi ll a ir, , 1
‘I’rmmm Iuuft’e’r pH 8.Ot a c m , ,  mmxe’d auth 1(11) tog cm i T r i t , u m u  wai ’ c hu ’m l  1111, , , , , ’. as’iih PItS , amid t In ,’ ,;,u, -r,’t I ’ m  s s , ’ I l . —
N - t I l l  mind (1,1 M dmthiothrei tiul , mind th e ’ mixture ’  asaus su r e ’  s e ’ i m a u r m m t t ’ d  w i i h  ss’ uss,,rs a ,n d  p lais’ u ’d i n  s, ’ , m m l s l l a m
held m l  r ocenu t s ’mp e ’rmetur e ’ t ier 15 m m ,  - The’ s e u t u h i l i a ’u ’ t l  I stun ‘a-mash ’ . Rm melui ma ,m’ t m a i l s  a’s-,,’. tii s ’ ; u s , m m ’ e ’ ,h m m cm B uck ’
viru s ssam s s sm m e ’h u ’ c l r ic ’  f,us’use’d m u m  aiim I.E B — M u l l  I S P )  , i u a e m ,  all t t  spe’t’IS’m t mm iu’t u ’ r Il ,,- aus ’e ’r,m gu’ ,‘uuuui t t ’r,ummi
St I t  Amp htih une ’ e ’,uhs imn I 1.KB’Priuduckte ’r A}I~. S i n- thre e’ re’~d u,’a u tu ’ ‘.u ,u u j m l u ’ s  W a , ’ .  m h e ’ l u ’ r m m u i m i u ’ , i  , a u i , u l  I lie’
‘air 0 u s-IS ’; e ,ul cru ,ma , ’  gr i m du e ’ m ui , ma we ’ru ’ i m rm ’ i u ; ur s ’ d at n h  n a , u i u , m a , m ’t m a i l s ’  I u ieun el  as- i th euul  m u i l m , i m u i , , m  t i i inem,,  t h u  ‘a m

cmli raup u mrm - ‘sim m”,’., tSs’I’i’.vmsri,, \I aut u i i u , I ‘-a aSi ru p h ime l itte ’ ,f su i a ms’i ma ,) a Iui uun id sa i l hu iiili,luilum r as,,’. dia’ iule’uI ti_s. i him’
I , K I3 .P r m e u l s i c k t u r A lIt , mind i) ,5’ ’I’rs ta,ru N-I I t  -‘u p -  m ’m m u m i t m  ma i u , ee mn u l  in the ’  i lus , ’ i t l ’ e’ muf m u t h i i , e u ,  ‘r a m m m u h  m m u u l m

tul u-m t mn iii the’ a’u r,m~ ‘ . c u i n , 1 , t m ’  S u m  it, ,’ gm’ auul m m’mur amm i m l pl mu ’mf m s l i l t  i m u  m m t l i a i  i i ,  I i u u  ,, -m ’ u ’m’ u t  hm i m m m f ,  m , g
, u u , , , t t t , m , i , s  1,1’ e ’lu ’u’ trmiç i huuri- ’s ” at-i’m’ ,’ u ’ma ’ . , - , ,t u m e i l y - t he’  lls ~m e, iin,, , , m r , m ’  r sm e , m isu ’  :u ’ . m - u i l , -  f l m i u m i ’ .  si m m’s’ ji m m ’) u aml m ’ul
. a l l l i m ’  am ,, u f m ’ma, m u t , m ’ , l fu’ . I )m si r s- t imp hu ’ , ‘ t  c m l  h I m  ( ‘u m l u , m m m ,  Ii ’s’ I i i , ’  rmm u ’ th ,mmf met ltn’ ai , uuIi m m  m l ‘ 2 ,  I t , i l m t m i l  , m n i h m ’ e s - ; n  I , ,

t m - a m ,  i m,,i ~. as ’- u’ ,’ m’mu Ihe ’~’ t u ’ u i  . u n u l u m t i u m m m ’ u i m c u t u ’ l v  , m , i , m h a , , ’ , l  a - mra n h  , u i u i u g m ’ i i s  s’s-u’ , - , -  ) c m ’ - ‘ c d  m m . ‘ m , -i ,,,um s l a f m ’ -
f u r  ~u Il ,m nd m ’a u , i , u , , , , - i m a ’ m i s I e e . m u k  tn ’ a m c ’ t u m u t m s  t e r n ’  —i - i ’  he ’d 3)4 1 I ( a u l u h l S l  a m mu t  - s  m c m l  h , t l  ; gh mm t e c ih imu ,m ’ .m - ’ l 1~m
p m m m le ’ u f . m i i a i I ’ , ’~m ’ ui i p ’ a l l r i ’ . t  11 , 1)7, SI ‘I n-ms ‘t e l l S i t ’  m c I  I , , , , , c , l Ibm ’ ‘.i, h uil 5 i l u I - ~m -  s s a t m .  ~, u ’;i ,,m ~ ’, I I ’m J i n u ’ .  i l m i t a , n , u t i
I ,i, ua -, t u e  ~‘,‘l nuu ~a’ m ’ ’ .i mi ’ m , , s , -  a e mumi mmu i~m ttmuI a mm’ ’ a m i d t ue I ,‘u u n  a ’ s - fu ,,h u’ ‘ ,- n -,, I u , a-i l I, , , n m m , , , , m m m u , i l ,  su i t , ,  I , - ummi l u’itr,m-
ru’ ’ hmm , - ,’ the’ ‘ l m ’ i ’ ’ m ’ g m ’ t i i  , ‘ m m s u c’ e ’ n st  ramS m u i m u  , aims, I ‘.i , ‘ , ‘ m ’ , t  u i i l l a m t~ m gl’ , m l i l t s  mn I I I ’  S I”, ’ , m ’ I html , , ‘ . , ‘ - I ,’,, ,i’,s - I ‘um ltu meumi

7 11 ( ‘ ‘th e’ p ‘ u i , ’  u r i s - u ,  , , m’ u ’ m m l r ’ au i m , , m m  u i  II ,, ’ mstStlgi’mi im ’ aec ’t m,, m,s t t u , ,  , - u u r i i , m u m , e ’ m l  t , : l 5 ssu’i ’ e ’ cm l i , , , ’  i , ) m , , l , - I  I i i
— sa c, ‘ l u - i . ’ ,  u , , , s i u ’ , l  ‘ e c u  l i ’ , ’ t , , i u , - I n - , ’ ps ‘ h i m ’  m i i , c~ m u u a n h  , , ‘ e , u , e ,  s , , I , i c a ’ - us i u t l , , m i ’, l t m . m t m , u l u  t t )icm i l , m

; a e i u ’ , h ~a l u ~u~m I u . ’ . 1 2 1 a c m mi mh ,, tmas l ’ a ,m , t  l u ,  p o ol s  Ii ’ .  ;sm l ’s - I’, SI _Tm~t ‘ , , m , , f  ., ‘ m u ’ ,  I s t  3t
mu m’s l a m m e m m - f , ’  gm ’ l m ’ I m ’ m ’ i , ’ ’pt u u , m ’ , ’ -  r .  ‘ - S i K u  l e n e l i m m a s t m u n m e  n u t  a m i u t ’ .  a nmm u h u’ ,s i , m i s - , i a u m , ,I n- n evii pn e

“,I t ” S I S(,I’l , ‘ l ime ’ u i u ~. , , ,  ~u m , m l , m m m n u s  t e e m l s , i m ’ m ’ S ’ l a s m m u i u t m ’  n sn ’ n t s  S i c  u n ’ .  mi , , l  s m , , m I  — ‘  m t u, i , t r . s i  5i! -~ u e ’ I ’ u —  s m S m i a , t , - -
g u i  ,s a- ’ . t u ’n e  m m m a , ’ , i  i ’ . , u s  i m ,m ’ .u, - .ml t ’ m u tu , e i a t  m tm , ’ , h  ha ’ I s  i s , ee ’I , ’u ’ Ir m , - t , , , m i . , m , ,  as - e m -  , ‘ a l e  mts.i,- ,m il ’, tm s t s i s ,mu , - ,l

-. - ‘ -- 
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t i m . mm m itcsd j fleas tic ,n s cuf previousl y de’scrihed techniques TA iut , s - : I ,  I~iu i , ,, u r,s -s .sl r uu, ’/mi r im/ p u l i , - u mu

u b 2  u , lc~di n ta m t iuun  wmmm s muchieved t i  th Iactsu pe s’muxidm ise ’ Pi ’m iml u ’Tii /0 t im, ’, ’
15 pg/500 p It in the ’ presence euf 11,0, 1,11 MI  and  u u a u l  ~ 

- - “j ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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1500 pCm/ 500 pll , Alter incubation mi t 25 ‘a ’ I u r  15 Vi m’s,’. r~~’m,
’
~m~~ 

Prmu pmuse’ul m,,umrmu’ m i ,’laS urs

nun , a sece nd pu urt i on cef H O .  scams mmdcied mmnd the ’
r e ’ a m c l m , , m  scams c c ,n t mutued fuur m m mmdd m t n o n a l  15 nun.  I I K N . 2  \‘-:I l * :N-2  gP ~,m’ - i:
Afk ’r iu mdin u m l iu u ru , the free’ u medirie ’ was se’p,eratt’d fremmit \‘ 2 h ) K N 2 p 14 - N -
the ,mntig e ’n s l mv f l l t rmmt i , n thre ,ug h a Sep hae iex (3-25 ‘u- I l I EN - 7 p 7 ‘51 ’
ccu lun t n equilibrated in PBS with (I II ’S Triteust N - l o t .
l’he pe ’muk frmmct i i mn is were pc~mle d , m u mi c i mm peurt items sca m ’. 51,E V ~l Sl .K pp 5,1 ‘I’ , ’
renic uve ci f,ur tn ich l mmr c uamcetm c csciul pre ’cup i tm sl i o n  mind V -7  Sl.K p 14 a N
i,’uu s mm it inig of’ ram ui mmia sc i ma’ i i  - ‘s - I Sl.K p 7 ‘51 ’

ml I’not~ in (letenmi nat iu n. Pn,~e’ mci was,, de’ts ’rnu I u,e’d
f u a  the m suu ud i f l s ’mi  l,ue s ’s’rv m c’thued 22 ’ . t u b c ’r y stmm l lu mie ’  .1K V ‘:1 .1 K pp _ Tu ,’s - K
lxu vnt i e  mi eruni am l i umimu m u t  used ass mu s t a m ndm m rd , V .2 JE p 14 m N ’

V . 1  JK p 7 a S l a

l E ~-~L ’ l.1’S
- “ i~ m , r m m mi e’,m p h c m f l a m t  smumi m e t  i h m ’  c i m , c u i s ’ t m m ’ l a m t u m ’ m - -Structura l  protein nonitent’lal ure . F l av nv n-  Re ”.sil t s -  a m m u d  t ’e’f s ’re ’ui ,-c ’ I

ruses conta i n three structural pr eut e ins uuri gi-
nmul  ly designated V-i , V-2 , mind V-3 Table I )  by
various authors 33, 35, 39, 41 , 42 1 . Al though
t h i s  nuemem i cl ature elet&’s provide am gc’nes’c m l sd e ’it —
I if i cm s i,e ii , i i  fails it , describe’ cloy uif the nuiw
‘us t’lo’aa’n chemical, phv sic’ msi . cur m mmunt mhee gic ah
properties c ml ’ the  protein s, Tem inure ’ c u um ii p lett ’Iv 

a

ek’scribe th€’ f i cu v i v i r u s  s t ruct t nrm tl  pS’emtc ’ ins use d
in t h is studs’ , we ’ (I e ’s ignm stA ’ the env e ’Iuu pe glv cs u — 

~~ 
SC’ I Ia ’

pr umt e in s  I ‘; the ’ Is ’tt ,, ’r s “gp” b i l l owed by the ’ ‘- H
tfl ( u le cU lm l r  wei ght in th sunis ands , Virus  mmhhr ( ’v i- E,’) - - 8
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c in i t . es  m i n e ’  cl e ’signmite ’d .JE pp 58 a I’ . ‘ m m cl I ) E N  pp ‘ 
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l a m ’ . y I n , ’ .  ‘.‘s’m l l  he’ c i e ’ i - i g , i . , t i ’ m I  “ i ” 7 u \ h u Suc ’ Iu am P roc l uo n Number
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a u m m n c m , u  a im - i d ’ .  u l u s l - t i l s u ’ m I  sa -it li ‘l’ m ’ u t u i m i  ~‘~~I I lI  c i n c h  , , ,, , , , , ,  u ’ ’ , , , , m m t ’. , ‘,  e , ‘ ‘ ‘ ‘ a , -  a u - u , ’ , , .  ‘h ’’ ’ , a , / /
u l i l l t t u e l l ic’ e’ n t u u l  a ’ . u ’ m ’e ’  s , m m ’ l u ’ , ’I m ’ i , ’ a i l l s l ’,u e’t ise ’ui i i i  am i / m m ’ , , ,  I,, i t ,  u •-
; e I i . u - u  ts~,’u ’ a s i m u t u l m e u l  S m m e  ‘ g m ’ a u u i  m e - l i t ’ .  i i i  _Tm t u m  ~ m i n d
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‘ i i  m’ .u m im ,, a tm ’I s a il ‘a ‘.a u ’ . sei ss ’r vm ’el ut  I 11 :1 s ‘S i te ’ I a u h a m t c e  mmccl  ‘-i t i m s u  m u ’  i t s  — u i  , ‘ m ’ m ’ . , ’  , u i u u l m b u  ‘ l o u , ’  a - ,
l ’s ’s  mu mi i .u  mm - ; u m ’ a u ~~’. , u t ‘a ‘ h i m ’  l a m ’  Jtm ’ uuts ’ S mu f’,m c ’ , i ss’ei , i m u  ‘ i i i ’.  s’s s c ’ s ’ m ‘‘. ini  I m m u ’ u I  im s  I~ \ l  F: ‘ I ’ , , ’ ‘I  u , I ’
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i u i I u - a u  mu g e’ , m r ,  ,p im i  l u  mu u ’  ‘ i ’ , t u h i , ’ t u t  ‘. ml a’, I s ,  8 - mim mi II I m u  s a i l  hi ‘ ‘ I  ‘ - au ni  m c i i ,  , m , n h —  m - ‘.1 u , l m ’ t ,  - I l ie ’  t h u r ’ , ’,
I I , c’ u - m a ; m e ’ i ’ ’ i ’ . e ’ l i  , a v u l i m m e u l  015 s u , h u s t c m n t i m t h  15 u ’P t u i u ’  ; m a u t l e ’ m ’ i u —  ,‘ I i c t i , u , ’ i e ’ r  u — i ) ,  m t  h i s  i s  r u t — u ’ —
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l s ’ I m i s  i i u a m t  a ’ s ,’ m -u - . u - t m , u m ’ a m t u ’ m I  lee, i s e ms ’ Ie ’ u ’ I c ’ u e ’ t i m - t m — I ’ m - u n , ’  m m u m t m ’ ) m S  c u t  . m i ~ i m i u ’ a , , u , , t t s ’ h s  t m , e t u  t m a ‘ l I me ’
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Fin - 2 P A ( 1 i  uu f ’ .S1,b, i’i ru cm ru s (u?l u/  /01 ‘h IS,’. Si ‘plim’(mlm ’u/ P’s i .” , , m ’/, ‘i t e m ,  - / m uu ’ui , sl ei p,. , a ‘~ 

a ( ‘,,u ’/ u ’u’t ru up lium ru ’’st ’.’ , u / ’ ’ ’( ’
mu F em m m, , ,  mm , ’,,!- / um he /i’d i’ mr , , m, m pr~m h u ’s~u .’s mum l u ! f l _ i ,  m e r l e , , ’  cm c ’u , / ’h u / me ’/u ’u/ .$I,K ~Ii1’u , tu ’i P u / ‘i’um nm pm!! 7 - ’,’ p’, ’p,’ i ,  ~ ee/ u / e u ‘I m u  ,/ ,, u,
i rmg ,,‘r, u m I , , - , u t , ’. , 11, i ’uum’/u’m ’tr~ip h~mr u ’.’mm ,’.’ ,u / ’’( ’ - un , , , , , ’ scu ’ l m/ —/ u ’m/ ee ’/, ’m / m ’ , r mum , ,  ;er~mte ’umi ’ . me, , !  ‘// - m m r e , u m u , m  i e , u ,!  l u i / u m ’/ , ’ ,/
prietm ’m ,m um /p ’ms p m i the ’ p H 10 , 1  m ’u ’y’ , u i m ,  mu / ’ I m p ,  e ’/u’u ’t m’ mm / i u m ‘ m m,’. l i e/li r mi Fl -‘.u ’j utu ru m t i e m m i  u uf m / u ’he rge ’m i / - !,,s m ’ m u / u t ,  u i  u - u  m u m . ’.

a si ngle ’ ~ mlvp ept id e , whi ch mn n g rmmt e ’ d in cc u im i c ’i— The indirect -cuumiip e t i t j e u m t  sculi e i -phm i ss ’ i’mmdi c u i m -
(k nee ’ a’s’ith the  enveleipe gls’ cmm pt’ u ut e ’ i t t  pp 53 muncum ls smsy  I u ’st  s s aus  used tee mint  i gc ’m i ic ’m i l l y dif ~t E ng ,  2 ,5 ’ . ‘l’he’ p 1 1(1,3 pru m t e n m t  nn igrm t t e’d i mi c ’m u m m u -  fer enl i mm te ’  SI,E , . 1K , csmm d l)EN -2 ‘a ’ i r i cen s ,  Pun-
c’ide’n&’ e’ w i t h  the ’  n uc h eu ec ’mmps ud p r mu l (‘in p I-I i F’ i tied SI .E , ‘h E .  m s ciii I ) EN .2 a’ i n i  u um m, s sa u l- c- miu lde ’d i ci
2111, The’ lu msa’~ mud e’c’i.il mis’ - s’s-c’ ight t iis ’i it lfl’ mm vie ’ pm ’ ,u — I nt cm’ e ’mi i e ’t l  Is t i m  s’s elI ’ . (‘uums it’d scsI I, n ’ m shth i  I m u t t  i -

is’ mm p 7 scams tic u l del e’c’te’d in  cit he ’m’ I he’ ph sc m mpc ’ m e~ SI ,E virus  I g( - t \(I~~~ m p h  m m lvi if in nl mshe ’le ’d v i m - u i ’ .
l c ’ u n n  mu m’ nucl s ’uue ’ms p st c i  p u ’ a u k ’ . , s ’s ’huc ’h c m p ps ’ ms n ’ s’cI I i ,  a’s- c m ’. c ii c ’m m su m ’ s’d li v c m d d n n g  1. -I pg tu f ’ ‘ - - l-la m i me ’l u ’,i
Is’ m’s su’ !i i  u a ml  he , - tm - u ’, ’ l’rmmm i i e ’ u u mi l m t t i i j n mm l  l I en his e ’m sc’ h SI .K %‘ nmu s  ici /5 )1 pcI ~.~e’m’ tel I I Fig :1 ‘~ l )if’l’ere’mic ’e’s
iu l  he m’ a um t c l  hm ui tuuu ge ’ n e ’u eu s  l ’s l’ ,~ ( ‘s K - ‘l ’hi e ’ st i i i i i  I i~ ’twe ’e ’n m sds umrpt  1,10 e d ’ SI .E a ’ i r l ms  t u e t his ’ l t c u m i t i m h u m .
m s t nuutnm I u I ’ nims lr ’ m’ i mt h  t l imi t  f’uec ’use’d ui  ~il :1. 8 c m l i i —  ~u hL1 s h eeun u l  mi mi t  i lsueulv mmmii i  t h e ’  i’s ’ c se ’l m a i l ’ s -  muf i i e ’ l  -

“ i s l e - m I  u u f m m  t i m  xl  em c_ i ’ eel ’ e ’nive ’Ic4 )t ’ c i n ch  uiu cle ’uic’ msps id e ’ r mi luug c u u s  .1K m m i i i  1)i’~ ’~ — 2 ‘a’ I l ’ i i Sm ’ ’. ss e m ’ ,- c’h u ’ cmm ’I ‘a
pS’u u l e ’ u t m ’ .  t h m m t  m s ppm n m ’ e ’n l l v  a v m ’ t ’ t ’  n i l  dn s suu c’ s auls ’c l  e ’ ’s’ iu ie ’n t  - I ) h - : N - _ T ’  ‘a r i m — i tu  cm iut e ’ esutc’ c m t i e i u i s  mmt ’ I t
tm ’ . c is ’Is ’r g s ’nt I r u ’ c m t  t i l c ’ t i t  - p g tu i  I ll  miu g s’s a , ’ .  m u m  Ii  m i l l p re ’ c ’ imm hul v  cm u isuu c’ le m ’ c i  ha

I) s ’nigue’  a nd ‘ h i :  s ’in ’u s n t ume’Iv uue ’m ips id  ann u l m ’ n v u ’ - a m t t t i — SI .E lg( , as h i u ’ m ’ ,’a u ’ .  .1K v sm’ ’ s n s  cml  h s g l u  u ’ , u m m
I tup u ’ p n uets ’ lnc s  t h u m i l  u ’ s- e m ’ , ’ i sc , Immls ’ c h 1ev i , ’ . em i ’ l u ’ t ’ i i ’ u t -  e ’e’ n l r mm liu , ns  , ‘t ’ aeu ’ I e ’mh sa ’nlh h u ’ t c ’m ’ i l e ugu i u s  a s i i l s l u , ’ t l s
fu~e ’u i eu u mi g mi ’ d s ’ue ’rg s ’n i  - m i i s s u m c u a s l e ’ i i  ‘ . i n i ’ .  h cmd u I t i m cm h i n i u i t ~’d e ’x t e ’S i l  i l u m n i u i h m u g c m u m s  Sl,K v i t o ’ .  a l l

a u l u u m ’ ’. ‘ . ) t i i i l a i t ’  i i ’  l i t e s se ’  ut ’ Sl , l ’  ‘ a ’ m m ’ mms.  K t , v m ’ l em t mu ’  c ’ u u m u e ’ s ’ m i l r a i t i u u n u s , u t  I )  I pug luhm ue ’ ke ’ uI  t he ’  l u m n i u h t n g  mut ’
gl ’s’c’im p m’ e u l m ’ i t i s  ‘IF: pp 54 mind I ) E N - 2 pp 55 h i a s m i  l cs lx ’ Is ’d Sl,K m m u c i n e ’ m s tue m’  m s m l t n g e ’ m m  lea a i t m ; ’ i - , i \ i -

‘ i , - p e s t i t s  t e l  7 mnnd 7 . 4 , i s p ’, ’) ms - u-Is t nm m te’ lv ‘elI’ ; I ‘m i l c ih e ’le ’d .1K v i rus  c m l  e’ u m m u c ’e ’ m u t m ’ a e —
‘ h ’ l u m -  m i u i m ’ I s ’ m u e ’ m n p s n d  lmi’ m i I e ’ i t i s  u t  I } , , ‘ m a i ’  ‘ a ’ l c ’ i i s m ’ s  I m a m m i  I u n ’ .  cmi ’ 11 .1 pg I u l u u e ’ ke’el ‘ ‘ ‘ ‘ l ’ l c shu e ’ l c ’ c l  SI i :  s u m ’ , , ’ .

‘i t m u ,  ;m, m m  m i t ,, uu t ’ l I t ti m II I  I h i t  mmc i .1K min i mm m i m i  i r i g  I m a  c s f u u m u n i  i t ’ , ‘ I ’ h m e ’ s u ’  m ’ , ’ ’ . i m l t  ‘. ‘. iugg e ’s l
I )F : N 7 a i m - t i  r i - .. t~m u ’ ui e-se ’ cl  w i t h  t u l  s’ , m l  u i , ’. ml m 2 I h a u l  l i i i  l~0 ’ i i m a  mici this ’ mit i t ’i au i’s’ ‘ ml  I I t s ’ SI 1’ . u - i , ’ .

s t u d - ,  I I , m ’e ’ m~l u u ’ m ’I u s e ’ l s  l s m m l a s l u ’ , i  m ’ n s  u ’ l ~ 9 i m ’  g lvc e e — l ’ i ~I d ’  u ’m im ut mu i t c ‘.l’ ’u ’
~1 cicil igu ’toc ’ m h e ’ l s ’ l ’ l n m i t m a m i m t s  id

met  ‘ i ,  Ii S ’ t t ’ l i m ,  , , I , i , l u s ’ i l  m l i i i  m i i i  h i s ’ i i u a u g  , u u h m h i l i u u m u  1 m m  i l u u m ’ .m ’  i ’ u m t m i ç m l m ’ ’ a - c’ u ’ a m c ’ l u s  ‘ u ’ ’’ I i i f  e , u i u m -  i i i - .
,~l uti i m,am i e’ g ,u ,u ,l - i r s  t h i t ’ u m m ’’. I , ’ m . , h i mus s u ’ ’ a e - m’ . thus’ s — h ia ,re’c i s’s m l h u  h i l ’  I m i , i  , m h u — e ’ i u l  li ii , I l l - N ‘ s u m , —
( 15 ( 1 h u m i d i ,  m m’s I h u r u i u - i ’  I , - ’ .  u t  m u ‘.‘m s l m u m ’ ’ .  m u f ’ Si . I , u  ‘I ’ ’, I)s’ ’”t~ ’s ’ i f i m ’ , s ’ mmn m s t i l s ’ x ’ a m n i t i s i s ’ nc im ’ , and i.’ n e e s q m ’
I S m u d  s c m ’,,  l u u g i u a u I I ’ a  m’e ’ ,,,l,’ u l m m ,  I I ”  , u m m m f  m m , ,  , i n l m g s ’ u c s e - ds ’Is ’rS ninmi SiI ’  ni l  h is’ I ’l c ia ma c r m I ~. 5 51a m ’ —
t c m i i t i u u c l u f ’I t i m i i e u n  i s — i  t es t is ’ p nnehs ’i , t .  S m u l ,  g e - m u , . 1  i m , e  I s — u .  m i t  l i c e ’

Ss ’r sslm , ui i r ;uI n’ e ’ m is ’ I i a  c l i ’  sit pII r iIis ’(i a m i - s s s m i ’ . , ‘ d I e ’ , 1  I m i , i l u m l  , 1 , 5  u ’ l , u ; m m -  g i s  i - ’ ’ f’ m ’’ i m ’ u n m l  ‘- “ I I -
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HOMOL .OS(IUS IN1 H I B I TI C u N TEST using the smsme labeled ~JE mind E ) FN-2  m mnt t i ge’its 
. -~~a ,  and JE v i r u s  munt , sc ’rum in place cu f SLE se rum.

In this system , on l y  the gr tuup mind cu imp lex-
remictive ’ determ inants thmtt  JE pp 58 c mu id SLE
gp 53 an t igen  shaure s h u m u l d  be’ u - t au n t  ‘a- c’ . Bsut h t
SLE and J F: gmuv e equal lucid c ’uu nt p le ’tc ’ cum ntpc ’ l I-
t ion I 1”ig, 5) . dc’nit u u ’i st r m m t i n g  thc ’ prese’nce ’ cmi ’
c’onu tpm t rab le ’ a u i tuuum ’mts  uil ’ cmumi tp le x-re ’m uc’ t iv e  d et e r -

- ‘  ,‘ mun ami t s , w he’re ’as l ) l ”.N .2 pp 58 waus int l e ’ i l tm m l h \
c t lntpet  it  m a ’ s ’ , These’ resul ts  m sid ira te I h au l I )  K N-  2

- 

_ a m  ,

~~~
‘. pp 58 c u u m m l m m u u u s  t , ’ss ’ . I K - Sl.K c ’uimp lcx mmm i tugs ,’ns

21- but dimes e ’x h in h mt  f l m , ’a’ mviru s  gr tu up ant igc ’nt s .
wit  u cli block the ’ h ) u mid u mu g umf ’ u nd mc mmtc uc’ SL K mu mit,-
ge vi mu Ii i gh ehe ’np ’ .ms ’ cu ,m n p e t  i tip pc’uut s i n (‘I mice ’ it—
t rat icuns ,

Tmi ext e mu d thc’se t im i dcng s mind cuu u i’mpm mrt ’ t lie’ .1K
am id SLl~: priute inis . act ’ peri ’cm rm uu e ’ d r c ’ c uprtu c m m h u ’x~

_________________________________________________ pc’i’u ui ’uc’nt s a’s’ it h ‘ ~l — I alit ’ Ie’d ‘J F: pp SIP am,, I lie’
a ‘ - - ‘ ‘ ‘  - - m u i t t i g e m u  and SLF: and cle ’n igue ’ ghv c ’mupn’ u i t e ’ i n i  at ’ .

~‘“ i”a ’.  a A ’.luqe e I s~~ cO m pel 5 tons - The’ rest, Its wen’m’ m , ncm I uugous lu ,
Fm , ; ,  3. .‘tr r cz/ ; - si. ’. ,u/ ’ ma - m ’rcm/c~p,’t,”u//u’ ,‘m ’Jt ;t, ’i/ l im i t -n m - t h m u m i e’ shmia ’s-n in  the ’ pm’ e ’a’n euu s c ’xpe ’ri uutc ’m i t I F’ig.

m m , ’ . , ’. ha’ m ’ im m m u f mu ’ t l t u m m m m  ,‘.mmhi !.p hmu, ’.e ’ ra , !m , um , , m mni m i , u ,m (mma, ’ .u m u’ , /5 m . UnIv  a fraction euf t he m st i t  i-.IF: virus ,mnl uh md-
(‘ u ui ~m iu u i ’ . ,’, m i t /mu ’ uu!,’.mm i’ p bi c m ~t “/ .Sl.E , ‘J b7 , nu ll DES ’ - ut’s hu , , und SLE pp 53 h m u’ u tl  e’ i n ,  m i nd cm ppi’m ,x i ’

m u m ’ u , , e u ~ t m i , , u u , - , , u t i t , - m m u / f . ’, u - u , ,  f , , !  u t - i t / i  , n m , f i - ,SJ,E mm mteh y thrs ’s ’i ’i m lul m n , mrs ’  Sl .I ~: m mt i t i g s ’t i  th ~m ni ‘JF ~a Ig ( u u n u !  ,‘.uih ,’.,’m 1u,, ’m i b / i -  i , m m ’ i m l e i u / , ’,/ i t - m b/I .‘. t, tm mr ,ut lmip ,’ pre ite isi s’s’m is re ’u i e mi u’ e’c,i fuss’ /511 ’ ; mu i’ t ile ’ n u i m ux i  na i l
i m ’ m l u l U , i t , ’. m m / ‘ - ‘ l ’/ n/ i t ’ /, ’m! .51,!’, I i r m u i m u . ’. um l servc’(l cdumpet i t i , u m i - I )K N -2 mu u i l igc ’mt mit am n u n  -

c’c’n t r a t n i m m t  cif 1(1 pg .’ ml hu ,und less  t hat i  Ii’
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Competi n g Antugen lug )

Fun - Ii , “u , m mu la ’ su ,’. u m /  !vpt ’—um p s ’u ’u/ ic ’ and gr uum,p —r e ’ac’lum ’s ’ atm tmg c ’n mc’ (/ s ’t s ’rp lt , ,u a, u (,‘,- ,m / .1K p.,’/u 58 ;u ru ulm ’ I m u ’ .  / m \
htinmc, logmeua ’ I ’m en mpe’ tmtu u ,r u ‘. cuIduI ’p ha ,’uc ’ r ath ceu ,uu rum mu umi,am.ueas’ , ‘ -f / (‘uuni ;xu r u , mal i r m I f  (F m , ’ mn d,’.uu u ’p luu u m u ,,/ ,‘S ’,i k, i s’,u d m11

.J aGa r —OI , an ml Yi ikeu shiha pp .58 p ro/c .b .s ti ~ m ,m ’r ,Itm(e ’r mt ’ s /l.a , ‘iealu ’,l ,, ‘i/h arm /u ‘,‘Vakci ’s’a m , ma lg (,t mm , , , !  maui / m s i ’ u p i , u mm I /s
crim ’uh cct e ’,/ it t / h ‘ ‘‘‘I ’!a/i e ’/u ’cl pp .58 ,‘Va ka ’s ’c, urn , pr iitm ’ u r u - I / / u  (‘or r mp a r i .s ut rl iu f uiu / , ’.imrp/um ill mu / ’ pp .58 prm 1 m m  P m, . if .1! ’.
i’i ruu,s ,e/ruuu,lmi t , u  ,p mm, ’, ’u, t I I m ’r t, ’ m’Il, ’. t ’iecut e ’uu’ l t ’m th a, m(u -, J aGmu r .Ol lg G n1)iu/ ‘.‘t, #u,sc ’uju m ’uu(/s’ ‘.am’ur(m,’m ’I/ ut- m th ‘ “l ’/m -z #mm ’/ u - ul
pp 58 prm lt c ’m p m m,f .J cu (; , ir-o 1 -

, ,  HETEROLOGOUS INHIBITION TEST pp 58 envelope prumt e i nu cml ’ de ’ngue ’ types I
ms em~~,,- through 4

‘1~ In e’xp e ’r imu ’nlm ’t cmurri e ’d u n it  with the ’ h u s m e m l u m .
‘,m ,- um ’.a ~p ‘ - - • • g(ius m m ssms v svsteni , ° ‘I-haheled DF:N-2 pp 58

‘.5 prcut u , in m d  uni t  u 1)1’ N 2 m.t rum the e fTe c t ,  cif
a - ‘ a  

~~ cuu mp e ’ t i t i c mn  h I )EN -l , -2 . and -3 . m m m t d -4 were’
7” . u ’umpcure ’d wi th  the ’ st m u ndm t rd c ’mim pet i t i ieu u give’u i

• hs’ DEN-2 pp 58, A,, seen in s Fig. MA , m m c’ompani-
son of the ’ 1)EN-2 prust ei n ce cnip t ’t i t im in w i th  that

• 
of [)EN-4 indic ,u t & ’s tha t  20-fc,ld miure ’ h ) E N - l

• glvc’oprcut ein I hm s mu 1)EN-2 ghyc’oprceu’in s ’s - cm ,, rs’-
quired t e m pru i du cu ’ a 5(1’ ; m m m x i m a h  conu pe’tit is mn
w i t h  the ’  ii ~ I_ hmshc , l t , ( 1  I ) F :N -2 in d i c m m t c , r ,  B~’ coni~
p mm ri smcn , 18—li mid t n umm x ’ inn l mmh e’he’d fll’ N— 1 pr ut e ’ in
and 2—fc cld m o u s e ’  ‘snn lahe ’lt ’d I ) E N _ : f  prme t t ’in wu ’re ’
required 1 m m  mcli  mm ’ s _ c’ 5(( ’ mml x imm u I cc mrnp e t i l i u m  mm

• I h u ms n a’s’m ’ ru req vi m rs’d Our the ’  Iic m n u m l u m g e u u s  F )  EN ti
• S 

• c’e’m ie ’ t mien ,  SI k~ ‘a’ u rum. pp 53 preut e’ i ci at c m ci ’mie’e ’ti-
• I r m u t u s e m u  imt ’ S() pg i tmhmh m l t s ’il the’ hmmn umm lcm gceus I )F:N

a - . - , 2 i~c’ m ’ u ’ i i u i  l a m t  i t m m u  ‘ m ’s’ 12’ m - u m t d t c’,s I ing I Its ’ i’u ’ a mm ’t I ’ I l l

a’.ie’.peia’.q An i u qen m t~mqI i f  t i c s  ‘a i ’s’ in ,’. r e ’mic t l a o  ml e ’ t t ’ I ’ t u t l t u m mmutu .  - I i  th i s , ,  mu p
pt’msr m a I bi m s l  t h e ’  m m i u i u r  cc I l l  I m t u ’ l l  ii ’ c ’ui m ilpsu m ue ’ml t h i m ’ ’.

t i m , 7 . - f m u ’ u / u ’ . u ’. ’u /  u ’ S / m /  I m m ’,,,  I i i ’ , , e , I , , , ’’ , m, ~~‘ s’fl l in th is ’  l)F:~’~ -2 s’iu a’ s ’ I e mps ’ ‘a m u pm’c u u i p — r s ’m s m ’ h i ’ s - e ’
I ’ d  e , u u e u , m m u t ’ .  -~ i! ’~ g~

, OS j m e , ’ / , ’ i ’ u ’ .  / m u  I , ,  t , - m u a / u u , ’ , , u , ’ .  - ‘ ‘ m u ,  , i u ’ I , ’ r i i i t i , c e l u l  l b i a s h  I C  ml ’. , , P 1 m ’ s e ’ l m I  nu t  Sl,K aim mil .IF ~/ ) s ’ lSlI mmP m e ,u , !i um l emu p, ui a ’ , ,m, u ’ . - a, i u ( m e u u j c u e -  I - a , u m i  , u /  i / m m - m i , !  -
- a ’ m m ’ i m ’ a c ’ s  I , a i u i f i ) e  - ‘a c uu ii h I a j m u ’  ‘ . 1me ’m ’ i t  I I  t i c ’ t e ’ c ’ i n u i

~.‘ e ’ / m f l u m m i  mm ,’ \ ,u / . - u, s u m , , , , , , . i, , I , , , m  i l / , cu l um !  ‘I , - i c , , .’.li a f ’ , ,  m d ’
‘u S  j , m ’ . tu i a  ‘- 1mm “ in ,  ‘- u / u ! , -, u , /1.’. - u ’ u i f . ’ u /  m , l l / i  , , , , r ,  ~~~~~~ 

i n ,  m i n t s  ml I ) h ’ , \ , pp ‘8  ;ui’ m m t ~ ’ i m i  a’s e m ’  t I ” , ’ re

!m :( t n u m u / ‘ i m P , ’ . ,  ~im~~~t / u  ‘ . , u t u , e ’, , I u ’u! ~ , / / ,  / ,‘ , , / , , ‘ , , /  ,\ ‘~, 5 d 5 5 l 5 ’ l h  l i i  I O f ’ . e ’\ f m e ’ n m m m u e ’ n u t  I ’h ie ’ u u u  u - n ’ , - u - t i , ’ m ’I m a , -
‘t , , , , , , , , , ,  ,_‘,u OS’ j i m- ’! ,,, m ’m i i t i p d e ’ l  I i  l u u m u  ( I s  I ) 1’ N :1 pp “i- ” p r u i l c ’ i r m l b m : u n u  l ’s 

.‘_ _~~~~~~~“.,‘—‘--‘ . - -‘ -  - . - . — -~~~~~-~~~~~~~~ ‘- - ._~~. ‘-- —~~~~~‘-~~~~~‘~~~~~~~~~~~~ -~~
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Comu’up elun q Anl u q e ru (pg)
t’uc a.  S ‘f , i , i / , , ’. , ’.  if / u j  mu ’ _ sJ mm ’~ i / u ,  , i ’ m m m u ~ / m / m  a - e , ’ u im l u , - , , m m m i i !  pr’ mu u, m ’r s ’rmc ’1mm ’~’ , u m u t i ’.’, ’ , m m u -  m/i ’Ic ’, ’P,tilt a / t f , ’a , ‘/ I) K ,\ m,’p u

5 /  prm mt m ’mt m /re e,m c .‘ts ’ri l ts’ / mm - s I t/ nm ” , iim ,’!l 4 h’s ’ hmm e e i , , / , s ,’m, ut , ’a (u Plu!  h c ’lm ’r m i/ m mg m,u,’m , ‘uu m m u , uc ’Rt ium , i  m , i u ! i - ’ , m , ,  m , a u a ~u , , , , s s , i  i “ u i
( ‘i, nm; ma r ,ummu,l mm / the ’ muu/ , am u r ~p um m , i  mm/ D E S - I  - —2 , - :! , mm n m u f  ‘4 PP aT ,S /~n ’u u / i -i n i . ’. /u ~ P l im m ’l ’ m, / i / , ’r  muu’I/ ,s lila/ c l! uu l/ /I a i~a !a ni-: ,’~’:2 l~,’(; ( Sp u d ,mu / e ,m m ’m / l i l a  f / v  so li mp - a lu ,, ’ it ‘u t /u ‘ ‘ ‘I - I u u / i , ’!, -‘ / tTh,”u’-2 pp  ‘58 prmi (u’u p m ,  ‘ I! a I/m ’mu ‘I ion,’.- f ’ 0/’ ‘mS / urum tm ’l ,u m. / H , ’,,
i / m ’Pip, ’ mm m ’ ‘.‘ m -n ’~u / t - j mm ’s I thr ,mup / c ‘1 nt -m/ / i  m,,m (m-.S/./’,t IgG / m , u m i , , , /  I, ’ f/m m ’ sm / n , , ’  p/m m i , sm ’ m l p t m /  ‘ .uj / u s- i ’ , / n , u - m , / / u  s m , / u u u ’ , , / m - , I  a u t / a

— ‘ / - / , , / e , - / , - u / D E S  - 2 p,~u 55 pr m u f u ’ u l u  -

SI .E che ’ ,mr h ’,’ mndnc’mmte ’ d the  presence’ emi  dengus’ c ’cmmpared the ’ ( ‘ lm nipt ’tit  i t i m i it p i i r i t m e ’ c i  I )EN ’t i
c um n i p l e ’x .eepe ’u_ ’uluc de ’t e ’rc utm nmunt _’e , ‘l’he’ same com— mind .1 F p 14 pr e0t ’iuis w i t h  th u s ’  s tm i ndm srd  cu tu i ipe ’t
pe t i t i u m n  cura’ t• s gsa - c’ e v i d e nce’ t h a t  I ) E N - 2  typ e” l ion  by unlabeled SLE p 14 I F ig .  R I  H eRb - IF
spt’ci lie’ mint  ige ’nus are a s I , , m m  b m r e ’s e ’ mit  a gre ’mut e’r and I )  K N-2  cimn ip e ’ h i  mig pr~mt c’ its p a u s e ’  eel a ims I mu m ud
cm m ,uu vi Is ee l’ I)E N—3 I hmm mu I) F’.N .2 ‘as- c rc’ re ’uf v i i  re’d c~mmp I e’t e’ cnmiip e ’t it  i m mm ’ s a’s’ i t  hi I he ’ SI , K n ucl s’mm t’ cmp—
h e r  t he’ c-u umpet mli i  en , and m a t ’  mu h igh c’mmn e ’e ’n I rmu— s~ 1 , Tb is i cud ic ’mu l e d  I l imit t he ’ m i usc I s ’ I mc’m m p s  (I ) in- ’-

m im i ’ .  if I)EN—3 gp 514 p rm e t t ’ u m i  fmu i le ’d 1 m m  cmu u t tpt ’te ’  t e ’ i f l s  ( ‘mc r l tm s ic ’ me ’d n m  t vp t ’ — s pt ec ’i h ’ic cur  u ’m m h l n h m l m ’ ’ a . l ’ m ’-
i ’ m’ mml l  u mi ’ th e’ m u n t i h m m d i t ’ s  h u i n i h u c u g  th s ’  l )h ’N- ti m m c t i v u ’  ds’ tt ’n’uiiittm iu ,tm., hail ,i,’ ii m mm ni,,i m ’au u e’u l thait
h u r u m t m ’ s n ,  t he’’s’ c e , m t t m u i m u t ’ d  e ’ m i u m m h  m t m i i m i u t u t  s m ml ’ gm’ m m u h i - m ’ e’ , m u -t u s

,‘tc a l l  ut the’ u ’ n a ’s ’ Isu h me ’ g h v c i , t m m e i l e ’ t i i s  use ’(I vi this ’ m m n t i g m ’ m i s ,
c l s ’r i gu n e ’ ‘ a ’ur mms m ’ x h ue ’ c m , ‘u s ’ n l t  ma a’s’ e ’re ’ e ’xmt u ’sui ne ’d i u m

1) 15(1 5511 )\hu ht ’t e ’ rmm l m eg ucu mu cs , , , ama’ sa ‘ . I s ’ t u i  h e r  th i s ’  p r m ’ s m ’ m l m ’ u ’
ml gnm uup—rs ’ m mc tns  m ’  m m m l  gu ru ’ .  The ’rs’ a s m ’ n , ’  m i m e  m imI ’ — ‘I’ re ’m u l iu i e ’n l  iii SI .K , .JK , cum ul i  l u - i m p , , , -  a n i , , , , —

is nc ’ m u c m ’ m. m c i  th e’ c’msnup u’t it scm cut ’ t h e’ l’m e ur d’s’ m upu n , ’  sa ul  l’s T r i tumn N I I I )  as nil m ii i  ii l u l l  it n i l  il l i ’.-,, mu ’ m u t e ’ ’
‘.m’t’,m t a p m- ’. i mm I hc e ’ sr  r u ’ m mu ’I m m m d i  s a u l  It m m m l i  i l i u u , i  i i ’ ’ i t ,  I li e’ si n o e l  uc’ cu h i ’ m ’ ’ l i - I l l ’ .  55 (1 m l ,  as ‘i’ m - I h e ’l l — u

t he’ /51.1’. a,t s ’runi I F ig , h i l t , wlu i t ’h i  l t i u h l m ’a l I m ’ ’ .  t l l m u t  rated liv i s, ’ e ’hm ’,- tc ’i , - t m m  , m ~~i u i p  I ’ . m m m ’ l u ’ m ’i n u ,  i , e ’ t m . -
bl u m’ e’sei ’m c’e ’ iuhm’ m ntiumi m cut tl am ’ s’ is ’uc’um ’ . - i ’,’a mm ’ I m a m ’  uie’Im’b’ — np h at , ,  i uu ’ e ’ mu ims s ’ iI  i ’  “ u ’ h e c e r ’ c m I i ’  . IE  ‘s i r i u s  r i m u n i -

m m n i m m c m t s  prenut ’nt s u m  t h I s ’  s u m s  u ’ ) u m ; m s ’ euf ’ m u l l  l u m m n m ’  ‘ . u ’ n , ,  - ma t c’ m i m i  t m c ’ a , l  I I ’  m m n t i g s ’ n  c i i i , ,  m m I h m m ’ i ’  a I i ’ s )  j u r m m t u - ) h u .
i a ’ ; m e ’ , ,  ut  I bm ’  ds ’n gm ss’ s i c — u s i s  t I m e ’  -‘ c l i i , , -  - 1:1 a I ) m u l r a  m m m p m h s ’  n t  m m l .  I t u t u  i’m ’ m ’e’ mu l h ,’s s’s’ ; me ~ t’ I u ’ u f  I I , , ’

,~ n t i ge’ ni m d ctt ’rrnin isnt s vii t he f l iss i ’s’ iru r s t m ’ . e -  ‘i as s m m i t m ) , , r  u ‘i , - , - , f u r , ’  ‘n i ’ . m m l a u t m i u g  . m ) ; m l u . m s  u
nu u ’hi ’mi pr .sle ’in -S s u ’ m ’ i u ’ m .  it m ’ s , l c e ’ d ’ i t i i s ’ i m p m i  c ’ s c i , .  I ’ , , ’ .  s l i ’ i i , l i , I , , I  t i ’ ) , ’  m m , ”  m c i  a i i m  , , , u i  p u-m u m ills ‘‘ m -

d i ,  a m m m c , h a , m ’  m n m i d  m ’ h m a m m ’a m , ’ d m ’ m u , e ’  h i t s ’  m s m m l i u _ ’ m - n m m ’ h i s , ’  t i c  nu  t ’ I I I , m m e ’ d l l t ’ m t ’ ui(_, ’c e l i m i c m  u t
tm ’ e ’ — u ’ i u t  m m v i  ( h i s ’  i m i i t ’ I  ‘ m m , ’ . i l u ’ . I m l  l e t e m ’  I u ’ n ’ u_,’ u - l m t  t n i ’ , m i m ’ i I  h i s  u s  m~’u m ’ . , - ’ .  I m m ’ s ’ m m n h ’ .  ‘. u ’ l m . s c , m i

mt /51.1’ , , ‘I i ’ , . ~m ud I ) F ~s. - ;/ a i I ’ i I ’ . m ’ ” i l a m u h , m c t ,  i m l  l i i i ’  d t t 1 m ’ h s ’ i ~m , , i u ’ . u u l  tc ’ m m m m m  t i m e ’  p ’ I ’ a
u se ’ , p m m r m l i t ’m I  i m I I  I r u u t s ’ m mt ’ .  ut  s ’ m s m ’ h l  mt t i l e ’  a ’ u n u m - .m ’ ’. u , i m ’ l l , l u , ’ , t I m m - h~~i h i l - u , - ’- i l l  l u ,  t l u l c e t  I ’ ’’ - ) i . m i ’ . t l i u ’ e i  ‘ ‘ I
w-s’rs’ i uc ’ m’ ; ca uc’ e’d hi ’s u’ ,u,s ’le’u ’tc ’s, ’ im ~u ’ umsm mi g me l ’ m u l c t ’  t i l e ’  v u m ’ ,, l m ’ i m s m ’ l ~~I em ’ m ’ u~ u i m l u u u n e ’ l m ) ’ . I ’ S , 0,1 I I  17 ,
t_ /m’m mI-uhi ’ . ’ mi mu ’i a m h u ’mi s’i t ’luiumu. , a \ u ,’uu n u h mi’I i liceru RIiS m’s 114 , SI It s ‘ . , s l m i t ’ u l u , , m I  u - i ,  u i  I I ’  a r u n ’
pu ’rmnus ’nI  was , ,  c’murr m e’c I m msul a’s l i i i  ‘ ‘ ‘I . l m m h s ’ h e ’ m h /41 ,E e’h i c’ m m u d m , m l  ‘‘g m e l I , ,  se ‘ I ’  m l  - m l  u e s m u  ‘ i t  R i m  ‘ d l  S m

I I  I ui’ e i l s e d i  , , l , , l  a s n l m . / 4 l , E  se ’ m ’u mn u in  w h i c h  sa m ’ p l a  u j m i ’ ’ ’ ) e ’  u r n  l u u m i  m l m i h  u I  m u ’ -. m m l s e ’  h i m ’  u , , m - m l m r

_  _ _ _ _ _ _ _  ~~~~~~~~---



61( l ’ l / l - ’\ I ’ 1 ~~u u u m , i

‘ a  ‘a’ - - ‘‘ ~~~~~ I uc iN 1, - - t m m u n m  h u , m t h u  gc ’u m U I u — c ’ m ’ amm t m ’ s  5 ’ a u i i u i  I s  l ie  - . m m - m ’ t t  u,

p o m i u c  ,l s ’ l e ’ c ’ u u u u m i c t i m i  ‘. 3, Lh , 281 ,
1. - , ‘ a •  • F’ i ’ , m r s m  S l i m  clc u t . m  t ’m ’ I u ms i’ t s ’eh l 5 m ’ t ’ i ’  m u m ’ c m m m  1 ’ am ’ .

- ‘‘‘ a - . u m i u m ’ i l  I h i . u t lime’ u h i l ’l m ’i’s ’ i ie ’s ’m- . mum t i m , -  , t n u , , i m m m n t  — ‘ i t
mm , ’ 

- 
a n n u i m u ’ i  u mm ,, I um ’ m s l e ’ i t i  i’s ’m i u n i i ’ m ’ mf l u s t ’  ‘ml I’ , m m m c i  ‘a m m m c , )

m u  mnl ~m u ’ h ml  i mm mm c u r l ’  I um’ O I Hm m ’I ii u u u , m  I t u e  i i i  i t u ’ i ’ e ’ n m m ’ , ’ a— m u
I i , - ( ‘me i l m ’s ’ c l t  m a s h  s e m m u  ‘ m l  I n t u ,  i - m t  a s c i I  t m T e ’ u m ’ .  c’, i t  l ie ’ s’

I it c m m u f I t )  u - i ’ , ’ ’ m m m ’ s i i i  lime ’ , m h l i  m u s t ’ s  mi a n h  l u ,  uul~ t, m m
- 

t i l e’ h u m ’ l m l i ’ m  mm l O u se l a t h , ,  i m i mi u m ’ , m t m  a ( m a u l  I bme ’ c ’ m ’ ~u n - u-
s ’m i u u m i l  ,u i i u m u a  - ut ‘. , ,t i _ u i i i ,  ~m I m  - r e - m u l l  a , -  c m i  ml  m_’c ’m uI
m ’ e ’ cm e ’h uvs’  a u v i l  m~m ’ n m -  mu m, I i i , ’  s u n u m ’ .  p l s m ’ um h u m ’ ~i t e ’ m l u s  ut

a, omu m .’hi s- mm’ , , ’ .  I i i , ’ .  , u l m ’ . , - r ’ a  u t  m u m m u  i c u , f u e ’ , i  l u ’ s  I h mcmi
l h t m ’ c ’ e’ is mimic ’  I um ’mu uu c s m’ ’ s ’  si’ u i i m m ’ i n - m ’  scm h i m ’ t l . u ’ s ’ u ’ a’ , n , i ’ .

N,) u ’i m ’ a m ’ lmu b ue ’ gl a ’ e’um p c’eu t e ’ m m i  I limit la. t i ’ s  s m ’ c a i i m l  a m m s , f
- t h u c u l  am I~ mc’ t m mmd l ccl ’ I h i m u t  ‘ . e ’ u l u m , ’ m l u ’u’  m a ’ . — I m , t i ’ , -mI  m s

• u h m ll’e’i’e ’ m us  a m u s e ’ s  ‘l Os ’ ‘s’m m m ’ i m s u u t  1k m - h n euti mt t h i s ’

• glvcu mprcut u’ u i i m ’m mu uu lm um ss ’,, t I le ’  i m l a m l u s m ’  j m ucn ’t m m m d i  mu l ’ I h i m -
c i u m s l m ’ a ’ u m l m ’  m m m l m g s ’ m u  e m s l  i~ c’e ’ ’ mm g msiie’ ch 1’— t h e ’  l ’ s ~~~~~

- m ~~~~~~~~~~~ slu e ’e ’ i t i ’ a u t h i p m ’ t i  -

- ‘am ’’ - ‘ - F ’l a i a ’t s m m’ c u l  1)c’ u m Ie ’ u i l s  c un’ e’ t u su l  L i t u i , ~t sm ’  i t ,  hu m ’ s - m u g
- ‘ 

“ ‘ m ’ m m ’ ’ , m a - ” -i e . m - u p q u di n i u l t i i t i s ’  a m n t l p s ’n i t ’ c h m ’ i e ’ m ’ m u u m m i a m m i t ’ .  m i m i  a
F m m , ¶5 1” a i~~ . .t ,‘ H ’ u m / m m .  n ! H .  ‘ a ’!,, :, u i ,  , / , t, ’ m u u uele ’ c ’ suh ’ s’ am ’ .  f i l m ’ t u umm i cur im t t t ’ rmmcs l  pd’ mit ~’n m , m m m i i

‘ m a a ’ u u u ’ u n - . ‘‘/ II , , ,  a ,  u m u , m  p i t a ,  / , ‘, ‘ / m m a - / , ’ , ’ a  / m i /  ~~~~~~~~~~ - -e’tiv e lssp t ’ p 1 ‘s’ t ’m u p u ’ t m t u ’ u d m  m i  c m u c u m u i m u u c m l m m d is 
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