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Technological Advances in Vaccine Development 

Keynote Address 
Fool PHENOMENOLOGY AND SCIENCE OF VACCINOLOGY, Jonas Salk, ?he Salk Institute 

As a backdrop to the  discussions of the technology of vaccines, I will present a picture of t he  
phenomenology and science of vaccinology, about which I have been reflecting for s o m e  time. A 
review of experiences and approaches tha t  were explored before the  advent o f h i g h  technology-an 
era of low technology, or no technology, as compared with what is now possible-might be helpful 
to those who are now engaged in advancing the technology of developing and improving vaccines. 
For this purpose, I shal l  draw largely on my own experiences to reveal the process by which we 
arrived at useful results and their introduction into practice. Such an historical view may not 
contribute directly to t h e  solution of t he  technological problems with which this symposium is 
concerned, but it may provide a way of thinking for those who wish to relate what they do t o  a 
practical  end result. I shal l  also discuss the  difference between the  use of immunogens (or 
vaccines) for therapy as well as for prophylaxis where this may be applicable as for t h e  control 
of AIDS and other similar infectious diseases. 

for Biological Studies, P.O. Box 85800, San Diego, CA 92138-9216. 

Attenuated Virus Vaccines 
F 002 CLASSICAL AND NEOCLASSICAL LIVE VIRUS VACCINES, S t an ley  

A .  P l o t k i n ,  Chi ldren 's  Hospi ta l  o f  Ph i l ade lph ia ,  t h e  
Universi ty  of Pennsylvania and t h e  Wistar I n s t i t u t e ,  
Ph i l ade lph ia ,  PA 19104. 

The c u r r e n t  fashion is t o  develop vaccines  by t h e  g e n e t i c  

Although there is much promise in t h i s  approach, 
engineer ing of non-living an t igens  thought t o  be immncgenic and 
p r o t e c t i v e .  
l i v e  vaccines ,  both h i s t o r i c a l l y  and a t  p r e s e n t ,  provide t h e  
s u r e s t  means of  s t imu la t ing  a l l  r e l evan t  i w n e  responses .  
vaccines  against v a r i c e l l a - z o s t e r  and cytomegalovirus exemplify 
t h e  u t i l i t y  o f  a t t enua ted  strains t o  prevent  d i s e a s e  o f  complex 
pathogenesis .  
stimulate ant ibody and c e l l u l a r  lrrmune responses .  R O t a V i N S  
vaccines  now under i n v e s t i g a t i o n  are a t t enua ted  v i r u s e s  t h a t  
r e p l i c a t e  in t h e  i n t e s t i n e  and st inulate humoral and probably 
l o c a l  imnunity. Both n a t u r a l l y  der ived he te rospec i f i c  s t r a i n s  
and l a b o r a t o r y d e r i v e d  r e a s s o r t a n t  strains are being t e s t e d .  

Live 

These v i r u s e s  a r e  g iven  p a r e n t e r a l l y  and 
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Inactivated Virus Vaccines and Naturally Derived Subunit Vaccines 
F 003 

Studies will be described which identify epitopes on HIV gplZ0 which are important targets 
for immune attack. 
neutralization. 
that mediate destruction of infected cells through various mechanisms including A K C .  The 
efficiency of various vaccine regimens to induce i m e  responses to such epitopes will be 
discussed. 

IIMJNOBIOLOGY OF n-1E EXTERNAL HIV ENVELOPE GLYCOPROTEIN, Dani P. Bolognesi, 
Department of Surgery, Duke University Medical Center, Durham, NC 27710. 

These will include regions of the molecule important for virus 
Other segments of the molecule can serve as targets for antibodies 

F 004 Abstract Withdrawn 
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F005 C A M I D A T E  SUBUUIT F L A V I V I R A L  VACCINES: IF/MJMGENIC CWWACTER- 
IZATION OF YELLOW FEVER AN3 OENQJE VIRUS S T R U C T W L  Ah13 NON- 

STRUCTURAL PROTEINS, J a c o b  J. S c h l e s i n g e r .  M i c h a e l  W. B r a n d r i s s  a n d  
E d w a r d  E .  W a l s h .  U n i v e r s i t y  o f  R o c h e s t e r  S c h o o l  o f  M e d i c i n e  e n d  t h e  
R o c h e s t e r  B e n e r a l  H o s p i t a l .  1425  P o r t l a n d  Avenue .  R o c h e s t e r .  NY 1 4 6 2 1 .  
l m n u n o g e n i c  a n d  s t r u c t u r e 1  c h a r a c t e r i z a t i o n  o f  t h o s e  v i r a l  p r o t e i n s  
i n v o l v e d  i n  t h e  p r o t e c t i v e  imnune  r e s p o n s e  i s  r e q u i s i t e  t o  t h e  d e s i g n  
o f  c a n d i d a t e  s y n t h e t i c  p e p t i d e  o r  r e c o m b i n a n t  v a c c i n e s .  C u m u l a t i v e  
e v i d e n c e  d e r i v e d  f r o m  mouse  p r o t e c t i o n  e x p e r i m e n t s  i n v o l v i n g  p e s s i v e  
t r a n s f e r  o f  m o n o c l o n a l  a n t i b o d i e s  h a s  s o  F a r  s u g g e s t e d  a s  c o m p o n e n t s  
o f  a s u b u n i t  f l a v i v i r a l  v a c c i n e  t w o  v i r u s - s p e c i f i e d  p r o t e i n s :  t h e  
v i r i o n  e n v e l o p e  g l y c o p r o t e i n .  E [ 5 1 - 6 0  k d l .  w h i c h  s u b s e r v e s  c e l l  
e t t a c h m e n t  a n d  n e u t r a l i z a t i o n  a n d  a n o n - v i r i o n  c e l l - a s s o c i a t e d  g l y c o -  
p r o t e i n .  of u n c e r t a i n  f u n c t i o n ,  NS1 “44 -48  k d l .  We h a v e  p u r i f i e d  
t h e s e  p r o t e i n s  f r o m  l y s a t e s  o f  y e l l o w  f e v e r  [ Y F I  a n d  d e n g u e  2 [OENI  
v i r u s - i n f e c t e d  c e l l s  b y  i m n u n o a f f i n i t y  c h r o m a t o g r a p h y  a n d  HPLC. 
A f f i n i t y - p u r i f i e d  YF E c o u l d  n o t  b e  i d e n t i f i e d  a s  t h e  i n t a c t  p r o t e i n  
b u t  b o r e  a n t i g e n i c  d e t e r m i n a n t s  o f  E as  d e f i n e d  b y  s e l e c t i v e  r e a c t i -  
v i t y  w i t h  a n t i - E  m o n o c l o n a l  a n t i b o d i e s .  T h e  r e a c t i v i t y  c o r r e l a t e d  
w i t h  a 33 k d  bend ,  t h e  p r e d o m i n a n t  c o m p o n e n t  o n  PAGE. I n m u n i z a t i o n  o f  
m i c e  w i t h  t h i s  m a t e r i e l  p r o v i d e d  p r o t e c t i o n  a g a i n s t  l a t h e l  i n t r a -  
c e r e b r a l  c h a l l e n g e  w i t h  t h e  v i r u s  a n d  h y p e r i m n u n i z e d  r a b b i t s  p r o d u c e d  
n e u t r a l i z i n g  a n t i b o d i e s  t o  b o t h  YF a n d  DEN. i n d i c a t i n g  a p o t e n t i a l  f o r  
c r o s s - p r o t e c t i o n .  A c t i v e  i m n u n i z a t i o n  o f  m i c e  a n d  m o n k e y s  w i t h  YF N S I  
s t i m u l a t e d  p r o d u c t i o n  o f  c o m p l e m e n t - f i x i n g  a n t i b o d y  i n  h i g h  t i t e r  a n d  
c o n f e r r e d  p r o t e c t i o n  a g a i n s t  l e t h a l  c h a l l e n g e  w i t h  t h e  v i r u s .  P l a s m a  
membrane e x p r e s s i o n  o f  NS1. b u t  n o t  E. d e m o n s t r a t e d  b y  i m n u n o f l u o r e -  
s c e n c e .  r a d i o b i n d i n g .  a n d  m o n o c l o n a l  a n t i b o d y - d e p e n d e n t  c o m p l e m a n t -  
m e d i a t e d  c y t o l y t i c  a s s a y s .  s u g g e s t s  t h a t  i m u n e  r e c o g n i t i o n  of t h i s  
p r o t e i n  on  t h e  s u r f a c e  of i n f e c t e d  c e l l s  may p r o v i d e  a n  a l t e r n a t i v e  
t o  d i r e c t  v i r a l  n e u t r e l i r a t i o n  a s  a m e c h a n i s m  o f  h o s t  d e f e n s e  a g a i n s t  
f l a v i v i r a l  i n f e c t i o n .  R e c o g n i t i o n  o f  t r y p t i c  p a p t i d e s  of NS1 b y  
m o n o c l o n a l  a n t i b o d i e s  a n d  m o n o s p a c i f i c  e n t i s e r a  s u g g e s t s  t h a t  
s y n t h e s i s  o f  p o t e n t i a l l y  p r o t e c t i v e  p e p t i d e s  may b e  f e a s i b l e .  

Production of Pathogen Surface Antigens in Bacteria and Yeast 
F006 TOWARD DEVELOPMENT OF A RECOMBINANT PERTUSSIS VACCINE. W .  Neal Burnette, ’  Vernon L.  

Mar.’ W i t o l d  Cieplak,’ Char les  F. Mor r i s , ’  Kaarel  Ka l jo t , ‘  H i roko  Sato,’ and Je r ry  
M. Kei th . ‘  ’Amgen Inc. ,  Thousand Oaks, CA 91320, ’N lA lD Rocky Mountain Labora tory ,  Hami I t on .  
MT 59840. and ’NIH, Tokyo, Japan. 

Desp i te  t h e  wide a v a i l a b i l i t y  o f  an e f f i c a c i o u s  p e r t u s s i s  vacc ine  developed h a l f  a cen tu ry  
ago, whooping cough remains a major c o n t r i b u t o r  t o  wor ldwide i n f a n t  m o r b i d i t y  and m o r t a l i t y .  
Whole-cel l  p e r t u s s i s  vacc ine  components have been imp l i ca ted  i n  bo th  m i l d  and severe reac- 
t i o n s  t o  immunization. Recent l i t i g a t i o n  sur round ing  issues o f  p e r t u s s i s  vacc ine  l i a b i l i t y  
have had a c h i l l i n g  e f f e c t  on a l l  new vacc ine  development programs, th rea tened t h e  n a t i o n ’ s  
vaccine supply,  and led  t o  a decrease i n  vacc ine  acceptance w i t h  a subsequent resurgence o f  
wnooping cough i n  c e r t a i n  p a r t s  o f  t h e  wor ld .  

We have taken a recombinant DNA approach t o  e l i m i n a t e  t h e  r e a c t o g e n i c i t y  problems encoun- 
t e r e d  i n  t r a d i t i o n a l  p e r t u s s i s  vaccines. Pe r tuss i s  t o x i n  (PTX) i s  a major v i r u l e n c e  f a c t o r  
o f  B o r d e t e l l a  p e r t u s s i s  and has been demonstrated t o  be a necessary, and perhaps s u f f i c i e n t ,  
p r o t e c t i v e  immunogen. We have p rev ious l y  c loned t h e  PTX operon and determined i t s  c i s t r o n  
order  and sequence (Loch t  d.. Nuc l .  Acids Res. VJ:3251. 1986; Locht  and K e i t h ,  Science 
- 232:1258, 1986). The genes encoding t h e  f i v e  i n d i v i d u a l  subun i t s  o f  PTX were subcloned and 
d i r e c t l y  expressed t o  h igh  l e v e l s  i n  E. & as non-fusion p r o t e i n s .  The recombinant S I  
subun i t  (26,026 d) con ta ins  a major p r o t e c t i v e  ep i tope  and possesses enzymatic a c t i v i t i e s  
assoc ia ted  w i t h  the  t o x i c i t y  o f  PTX and r e a c t o g e n i c i t y  o f  p e r t u s s i s  vaccines. The S1- re la ted  
ADP-r ibosy l t rans ferase has been shown t o  ca ta l yze  t h e  ADP-r ibosy la t ion  o f  t h e  N i  i n h i b i t o r y  
p r o t e i n  o f  t h e  adeny la te  cyc lase  complex. D e l e t i o n  muta t ions  o f  t h e  S 1  subun i t  gene r e s u l t e d  
i n  p r o t e i n  species w i t h  ex tens i ve  te rm ina l  t r u n c a t i o n s  which a l lowed us t o  ass ign  t h e  pro-  
t e c t i v e  ep i tope  and enzymatic s i t e s  t o  l oca t i ons  near t h e  amino te rminus .  More p r e c i s e  map- 
p i n g  was accomplished by produc ing  a p rog ress i ve  s e r i e s  o f  amino- te rmina l l y  t runca ted  r e -  
combinant p r o t e i n s  by e x o n u c l e o l y t i c  d i g e s t i o n  o f  t h e  S1 gene fo l lowed by express ion  i n  E. - m i .  Ana lys is  o f  these produc ts ,  bo th  f o r  enzymat ic a c t i v i t y  and fo r  r e a c t i v i t y  w i t h  a 
monoclonal an t ibody  capable o f  p r o v i d i n g  pass ive  immune p r o t e c t i o n  i n  cha l lenged mice, de- 
f i n e d  a d i s c r e t e  r e g i o n  a f  t h e  S I  p r o t e i n ,  de l i nea ted  by t y r o s i n e  8 and p r o l i n e  14, which 
possesses a t  l e a s t  a p o r t i o n  o f  t h e  enzyme a c t i v e  s i t e  and t h e  p r o t e c t i v e  a n t i g e n i c  e p i -  
tope. These s tud ies  w i l l  pe rm i t  us t o  c o n s t r u c t  recombinant s i t e - s p e c i f i c  SI mutants t h a t  
r e t a i n  an impor tan t  p r o t e c t i v e  ep i tope,  y e t  e l i m i n a t e  enzyme-related r e a c t o g e n i c i t y .  
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F007 YEAST AS A HOST CELL FOR THE EXPRESSlON OF VACCINE 
ANTIGENS, Ronald W. Ellis, Department of Virus L Cell Biology, 
Merck Sharp 1 Dohme Research Laboratories, West Point, PA 19486. 

Bakers' yeast Saccharomyces cerevisiae is a versatile host for the 
expression of foreign genes. It has been especially useful for the 
expression of hepatitis B surface antigen as a vaccine, the first 
recombinant-derived vaccine for humans ever licensed. Applications 
to present- and future-generation hepatitis B vaccines as well as 
to vaccines in general will be discussed. 

F008 MAPPING OF THE PRINCIPAL HIV NEUTRALIZING EPITOPE, Scott D. 
Putneyl, Joan Petrol, Debra L. Lynn1, Raymond Grimailal, Shuzo 

MatsushitaZ, Majorie Robert-Guroff3, Robert C. Gallo3 Dani P. 
Bolognesi4, Thomas J. Matthews4 and James R. Ruschel i ' lRepligen 
Corporation, Cambridge, MA 02139, 2The Second Department of Internal 
Medicine, Kumamoto University Medical School, Kumamoto 860, Japan, 
3Laboratory of Tumor Cell Biology, National Cancer Institute, Bethesda, 
MD 20892, lDepartment of Surgery, Duke University Medical School, 
Durham, NC 27710. 

carboxyl-terminal portion of the external envelope, PB1, inhibit fusion 
Of virally infected cells and neutralize free virus infection. These 
activities are HIV isolate specific. Antibodies to either gp160 or PB1 
from the HTLV-IIIB (111~) or HTLV-111~~ (RF) isolate neutralize and block 
fusion of cells infected with the homologous isolate but not two 
heterologous isolates. 

epitope, subfragments of PB1 were synthesized. 
peptide (RP135) blocks a large majority of the fusion inhibiting 
antibodies and elicits antibodies that neutralize cell free virus and 
inhibit fusion of infected cells. RP135 also blocks antibodies from a 
rhesus monkey infected with recombinant vaccinia virus expressing gp160 
and from a chimpanzee infected with HTLV-111~. 
antibody (0.5B) was produced to 9120 from IIIB and 0.5B neutralizes 
infection by IIIB but not RF or MN. 
isolate and also binds to RP135. 
highly variable. 

HIV type specific neutralizing and fusion inhibiting epitope. 
not rule out, however, the possibility that other envelope segments, 
perhaps those that are more conserved and play a role in CD4 binding, may 
elicit neutralizing antibodies. An effective HIV vaccine may need to 
contain both conserved and variable envelope regions. 

Antibodies to the entire HIV envelope, gp160, or the 

To map the location of the neutralizing and fusion inhibiting 
A 24 amino acid long 

In addition, a monoclonal 

0.5B binds PB1 from only the IIIB 

These results show that the RP135 region contains the principal 

The sequence of the RP135 region is 

This does 

5 



Technological Advances in Vaccine Development 

Production of Pathogen Surface 
Antigens in Mammalian and Insect Cells 
FOO9 THE EFFECTS OF POST-TRANSLATIONAL MODIFICATIONS ON THE ANTIGENIC PRESENTATION OF 

EXPRESSED PROTEINS, E m i l i o  A.  Emini, M. S i l be rk lang ,  L. D. Schu l t z  and R. W .  
E l l i s ,  Department o f  V i rus  and C e l l  B io logy ,  Merck, Sharp and Dohme Research Labora tor ies ,  
West Po in t ,  PA 19486. 
The e f f e c t s  o f  t he  hos t  c e l l  on the  a n t i g e n i c  p resen ta t i on  o f  expressed p r o t e i n  
immunogens was inves t i ga ted .  
major membrane an t igen,  gp350/220. 
f i f t y  percent  o f  i t s  mo lecu la r  mass i s  c o n t r i b u t e d  by the  carbohydrate added o n t o  the  
p r o t e i n  subsequent t o  t rans1  a t i on .  
Yeast c e l l s  (Saccharomyces c e r e v i s i a e )  and severa l  mammalian c e l l  l i n e s  (GH3 r a t  
p i t u i t a r y  c e l l s ,  mouse L c e l l s  and mcnkey k idney  vero c e l l s )  were engineered t o  express 
the  gp350/220 ant igen.  P u r i f i e d  p repara t i ons  o f  each expressed p ro te in ,  as w e l l  as 
gp350/220 p u r i f i e d  f rom ERV-producing 895-8 lymphoid c e l l s ,  were compared f o r  t h e i r  
an t i gen ic  p resenta t ion .  Each an t i gen  was eva lua ted  f o r  i t s  a b i l i t y  t o  b i n d  t o  a panel  o f  
ant i -gp350/220 monoclonal an t i bod ies  and f o r  r e l a t i v e  b i n d i n g  t o  a s e r i e s  o f  anti-EBV 
p o s i t i v e  human sera.  
The yeas t  ce l l -expressed p r o t e i n  e x h i b i t e d  a s i g n i f i c a n t  degree o f  hyperg l ycosy la t i on ,  
i t s  mo lecu la r  we igh t  be ing  i n  excess o f  400 Kd. 
rendered the  an t i gen  un reac t i ve  w i t h  t h e  l a r g e  m a j o r i t y  o f  monoclonal an t i body  and human 
serum samples. The p u r i f i e d  p r o t e i n  was found t o  b i n d  s t r o n g l y  t o  normal a n t i - y e a s t  
an t ibod ies ,  presumably due t o  the  unique na tu re  o f  t h e  yeas t  ce l l -dependent  
g l ycosy l  a t  ion .  
Jn con t ras t ,  t h e  mammalian c e l l - d e r i v e d  p r o t e i n s  a l l  e x h i b i t e d  a degree o f  carbohydra te  
m o d i f i c a t i o n  equ iva len t  t o  t h a t  of t he  n a t i v e  lymphoid ce l l -expressed p r o t e i n .  
Nonetheless, each an t i gen  proved unique i n  i t s  p a t t e r n  o f  b i n d i n g  t o  the  monoclonal 
an t i bod ies  and human sera. Each an t i gen  was a l s o  unique i n  the  p a t t e r n  o f  b i o l o g i c a l l y  
a c t i v e  an t i bod ies  induced f o l l o w i n g  i n o c u l a t i o n  i n t o  smal l  animals.  Hence, a n t i g e n i c  
p resen ta t i on  o f  expressed prot.eins a re  s i g n i f i c a n t l y  i n f l u e n c e d  by t h e  s p e c i f i c  
p o s t - t r a n s l a t i o n a l  m o d i f i c a t i o n s  imposed by the  hos t  c e l l .  

The model p r o t e i n  employed was the  Eps te in -Bar r  v i r u s  (EBV) 
Th is  p r o t e i n  i s  h i g h l y  g lycosy la ted ;  approx imate ly  

Th is  excess ive  carbohydra te  m o d i f i c a t i o n  

Folo  EXPRESSION AND MODIFICATION OF HEPATITIS B SURFACE AYTIGEN, 
Streeck*, Nicole Chenciner, Jean-Francois Houssais , Bruno Blondel, 

Radu Crainig, Sylvie van der Werf and Francis Delpeyroux, Institut Pasteur, 
Paris and Institut Curie, Orsay, France. *Present address: Institute of 
Medical Microbiology, University of Mainz, Germany. 
The hepatitis B virus (HRV) envelope protein carrying the surface antigen 
(HBsAg) is assembled in mammalian cells into 22-nm particles corresponding to 
empty viral envelopes. We have developed cellular systems for expression of 
HBsAg at high level, including gene amplification (1) and fusion of cell 
lines with primary hepatocytes. Monkey hepatocytes fused to monkey Vero 
HGPRT- cells, previously transfected by plasmids carrying the S and pre-S 
coding regions of HBV, induced a large increase of HBsAg synthesis. Fusion 
with primary monkey kidney cells had no stimulatory effect at all. Hybrid 
clones established as cell lines had a constant karyotype and exhibited 
stable high-].eve1 expression of HBsAg. - In a study to evaluate the capacity 
of HBsAg to present foreign peptides in a biologically active form, we have 
created mutant envelope proteins by insertion of various sequences into the S 
gene of HBV ( 2 ) .  One of the sequences inserted corresponded to an 11-amino 
acid poliovirus type 1 (Mahoney) neutralization epitope. Expression of the 
modified gene in mammalian cells has yielded hybrid particles which induce in 
mice neutralizing antibodies against poliovirus but only a weak immune 
response to HRsAg (3). By cotransfection of cells with plasmids carrying 
either modified or unmodified S genes we have obtained mixed particles 
presenting both HBsPolioAg and HBsAg. When inoculated to rabbits, antibodies 
to both poliovirus and HBsAg were induced. The titers of neutralizing anti- 
bodies to poliovirus induced by HBsPolioAg were much higher than previously 
observed in mice. The design of multivalent particles presenting several 
heterologous epitopes may therefore be possible. 

1. M.L. Michel, E. Sobczak, Y. Malpisce, P. Tiollais and R.E. Streeck (1985) 

2. F. Delpeyroux, N. Chenciner, A. Lim, M. Lambert, Y. Malpisce and R.E. 

3. F. Delpeyroux, N. Chenciner, A. Lim, Y. Malpisce, B. Blondel, R. Crainic, 

Rolf E. 

Bio/Technology 3, 561-566. 
Streeck (1987) J. Mol. Biol. 195, 343-350. 
S. van der Werf and R.E. Streeck (1986) Science 233, 472-475. 
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Vaccines Based on Synthetic Peptides 
FO11 THE NEXT GENERATION OF FOOT-AND-MOUTH DISEASE VACCINES, F. Brown, 

Wellcome Biotech, Langley, Court,  Beckenham, Kent BR3 385, U.K. 

A peptide corresponding to the major immunogenic s i te  o f  the prote in  VP l  o f  foot-and-mouth 
disease v i r u s  (FMDV) wi l l  e l ic i t  a protect ive neutra l iz ing ant ibody response in guinea pigs, 
catt le and pigs. The response is  much greater  when the peptide is  presented as a l inear 
dimer o r  tetramer fused to  0-galactosidase and p igs  receiv ing as l i t t l e  as 40pg o f  the 
tetramer are protected against challenge infection. A response approaching that  obtained 
wi th  v i r u s  part icles is  obtained when the peptide is  presented as p a r t  o f  t he  core prote in  o f  
hepati t is B v i rus.  Moreover, responsiveness t o  the  peptide can be enhanced b y  the 
presence o f  a covalently l i nked  T cel l  epitope. These resul ts  indicate tha t  a molecular 
vaccine based on  peptides is  feasible for  foot-and-mouth disease. 

Fo12 STUDIES ON THE DEXELOPMEWI OF A SYNTHETIC PEPTIDE VACCINE TO FELINE LEUKEMIA 

Scripps Clinic, La Jolla, CA 92037. 
We have prepared synthetic peptides corresponding to the predicted amino acid sequences of 
the envelope gene prcducts of several variants of feline leukemia virus. Antisera were 
prepared to these peptides conjugated to carrier proteins and tested for ability to elicit 
in vitra neutralizing responses. A number of sites were identified w h i c h  may serve to 
neutralize virus infectivity, including epitopes in both the major envelope glycoprotein, 
gp70, as well as the small membrane-spanning envelop? protein, p15E. We next tested the 
antipeptide antisera for ability to cross-neutralize a panel of FeLV variants, including 
renters of all three major subtypes of FeLV. We found that in certain instances, the 
ability of the antisera to neutralize the variant viruses correlated directly with 
sequence conservation or diversity at a given epitope; i.e., conserved epitopes served as 
broadly cross-neutralizing sites whereas epitDpes which varied in amino acid sequence 
facilitated only type-specific neutralization. However, we also found that certain 
conserved sites, located in the C-terminal portion of gp70 and within p15E, did not serve 
as broadly cross-neutralizing epitopes. The ixplication from this observation is that the 
exposure of certain epitopes varies from one FeLV variant to the next (generally along 
major subtype lines), either by differences in folding of the molecule or via differential 
glycosylation. Another possibility is that localized changes in the conformation of the 
epitope results in lmred affinity of antibody binding in certain variants, resulting in 
failure to neutralize the virus. We have found an example of the latter in a detailed 
analysis of one particular conserved neutralizing epitope. Using a monoclonal antibody 
prepared to intact virus, but reactive with one of our peptides, we were able to precisely 
map a five amino acid epitope required for antibody binding. A variant which is not 
neutralized at the site contains this five amino acid epitope, but also has a single amino 
acid change (leucine for proline) three amino acids N-terminal to the epitope. Synthetic 
peptides were prepared corresponding to the region of both the susceptible and resistant 
FeLV isolates and used to compete for antibody binding to whole virus. The results 
indicate that this single amino acid change causes a ten-fold diminution in the ability of 
the peptide to compete for antibody binding. We postulate that the leucine for proline 
substitution alters the beta turn potential of the antibody binding epitope, resulting in 
lower antibody binding affinity and failure to neutralize the variant virus. 

VIRUS, John H. Elder, Department of Pk3lecular Biology, Research Foundation of 
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F013 SYNTHETIC HEPIATITIS B IMMUNqGENS, A. Robert Ne rathl, Stephen B.H. 
Kent', Nathan Strick , Karen Parker , Linda Mar in2 'The New York Blood 
Center, 310 E. 67th Street, New York, 10021; 'Ca1;fornia Institute of 
Technology, Pasadena, CA 91125. 
Mapping of epitopes on the hepatitis B virus (HBV) envelope (env) protein(s) 
involved in neutralization of infectivity and in protection against infec- 
tion is difficult, since virus infectivity titrations can be carried out 
only in chimpanzees. Nevertheless, it was possible to identify such epi- 
topes in distinct regions of the HBV env protein using synthetic peptides 
and monoclonal antibodies. The HBV env consists of three distinct, but 
related protein species: S-protein, M-protein (S + preS2) and L-protein (S 
+ preS2 + preS1). Studies with synthetic peptides derived from the S, preS2 
and preSl regions of the HBV env protein have shown that each of these 
regions contains an epitope(s) involved in the process of virus-neutraliza- 
tion. In considering the development of an immunogen with potential for 
vaccination, one has to consider virus-neutralization epitopes on each of 
these three regions of the HBV env. Therefore, delineation of dominant 
epitopes on the S, preS2 and preSl region is required. The dominant B-cell 
epitopes on the preSl and preS2 region appear to be contiguous and are 
mimicked with relative ease by synthetic peptides. Antigenic determinants of 
the S-region appear to be non-contiguous and are dependent on the 
maintenance of disulfide bonds. Results of delineation of contiguous deter- 
minants essential for biological functions of the preSl + preS2 sequence of 
the HBV env protein and attempts to mimic with synthetic peptides S-protein 
epitopes will be described. The design of fully synthetic immunogens con- 
taining essential portions of each the s, preSl and preS2 sequence will be 
discussed. 

The preS2 sequence was reported to react with gluteraldehyde-polymer- 
ized human serum albumin. It was postulated, without any direct evidence, 
that immunization with preS2 sequences may result in auto-immune responses 
to human serum albumin and to human hepatocyte cell membranes. Experimental 
evidence disproving this postulate and supporting the safety of vaccines 
containing preS sequences will be presented. 

Humoral and Cyfotoxic Responses to infectious Agents 
F014 ABERRANT RESPONSES TO INFECTIOUS AGENTS: IMMUNE ENHANCEMENT OF 

VIRAL INFECTIVITY, James S .  Porterfield, Sir William Dunn School 
of Pathology, University of Oxford, Oxford OX1 3RE, England. 

The response of a vertebrate host to an infectious agent contains both 
specific and non-specific elements. Unless a virus produces a rapidly fatal 
infection, recovery is marked by the appearance of antiviral antibodies and 
of T cell immunity with specificity against the virus in question which 
together provide substantial protection against reinfection with the same 
agent. Viral vaccines are intended to produce a comparable degree of 
protection without the host having to undergo the hazards of exposure to 
unmodified viruses. It is difficult to assess the efficacy of anti-viral 
vaccines except by challenge experiments; assays of antiviral antibodies 
can give misleading results even when neutralization tests are used, and 
assays of T cell responses are difficult to perform and to interpret. 

Some viral vaccines induce antibodies that are not protective in vitro, 
and such antibodies may indeed enhance the replication of viruses. Antibody 
dependent enhancement (ADE) of viral infection can occur in vitro with 
viruses in many different families, and there are now several examples of 
ADE in vivo. The best understood mechanism underlying ADE involves the more 
efficient viral infection of cells bearing Fc receptors in the presence of 
poorly neutralizing antiviral antibodies, but ADE can also occur in some 
cells which lack Fc receptors, and this mechanism does not adequately 
explain in vivo enhancement. Vaccines that fail to induce potent 
neutralizing antibodies, or that induce unbalanced B and T cell responses 
may potentiate viral infection with consequences that may be detremental to 
the host. 
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FO15 T CELL-MEDIATED IMUNITY AND MONOCLONAL T I B O D Y  EETEROCONJJIGATES TO HUtlAN IHWJNo- 
DETICIENCY VIRUS (HIV), Joyce M. Zarling,, Patricia Moran , LauFa S. Grosmaire , 

Shiu-Lok Qu ,,Kathleen Shriver , Jorg W. Eichberg , Elaine Kinney-Thomas , and +J,effrey A. 
Ledbetter . Oncogen, Seattle, WA 98121; Genetic Systems, Seattle, WA 98121; Southvest 
Foundation for Biomedical Research, San Antonio, TX 78284. 
HIV may spread as cell-free virus o r  by fusion of infected cells with uninfected cells. 
Neutralizing antibody may help prevent spread of HIV whereas killing of HIV-infected cells may 
be mediated by HIV specific T cells or  by o r  monoclonal antibodies that could specifically 
target T cells or  large granular lymphocytes (LGL) to lyse HIV infected cells. Uninfected 
individuals might therefore be protected against HIV infection by immunization with vaccines 
that induce neutralizing antibody and HIV-specific T cell-mediated immunity (CMI). Individu- 
als, such as babies born of HIV-infected mothers, who are already infected with HIV might be 
protected from developing widespread infection with HIV and developing AIDS by passively 
transferring antibodies that could neutralize infectivity of HIV and/or render peripheral 
blood lymphocytes (PBL) lytic for HIV-infected cells. We have carried out experiments aimed 
at determining whether potential HIV vaccines induce CMI in primates and also whether mono- 
clonal antibodies to HIV can target PBL to kill HIV-infected cells. 

In studies of CMI to HIV, PBL of healthy HIV seropositive humans and chimpanzees were 
stimulated in vitro with HIV-1 and with HIV-1 glycoproteins gp41 and gp120. Whereas PBL from 
HIV-infected chimpanzees showed strong proliferative responses to intact HIV, gp41 and gpl20, 
PBL from asymptomatic HIV-infected humans showed little, if any, proliferative response to HIV 
or HIV glycoproteins. Since both HIV-infected humans and chimpanzees develop antibodies to 
HIV, the difference is the incidence of  AIDS in these species may be related to the levels o f  
T CMI to HIV. Immunization of macaques and chimpanzees with recombinant vaccinia viruses 
which express either HIV env or gag antigens induced T cell proliferative responses to HIV. 
Additionally, env specificcytotoxx T cell clones were isolated from immunized chimpanzees. 

Antibody heteroconjugates were constructed that contain a monoclonal antibody to 
gpll0 (110.4), which neutralizes infectivity of HIV, cross-linked to a monoclonal antibody to 
CD3 (G19-4) or to the CD16 Fc receptor on LGL (Fc2). Such antibody heteroconjugates brizge 
HIV-infected target cells to T cells or  LGL, activate their lytic mechanisms and enable PBL 
from HIV seronegative as well as seropositive humans to lyse HIV infected cells. With the 
110.4 x G19-4 and 110.4 x Fc2 heteroconjugates, lysis is mediated by CD8' T cells and CD16' 
LGL, respectively. Pre-treatment of PBL with monomeric anti-CD3 on solid phase or with inter- 
leukin-2 or interferon-8 markedly augments the ability of PBL to lyse HIV infected cells in 
the presence of the heteroconjugates. Such monoclonal antibody heteroconjugates, particularly 
ones containing a neutralizing antibody to HIV, may be of prophylactic or  therapeutic value in 
individuals infected with AIDS virus. 

Vaccinia-Based Vaccines 
F 016 USE OF RECOMBINANT VAC$XNIA VIRUS AS AN APPROACH TO VACCIYS AGAINST AIDS 9 

MELANOMA. SFiu-Lok Hu, Joyce 7.  Zarling, Patricia N. Fultz, Jorg p. Ejchberg, 
Elaine KinneyiThomas, Pennathur Sridhar, Bruce Travis,' and Charle3s D. Estin, Oncogen, 
Seattle, WA; CDC and Yerkes Regional Primate Center, Atlanta, GA; Southwest Foundation for 
Biomedical Research, San Antonio, TX 

Recombinant vaccinia virus has been used extensively as an approach to vaccines 
against various infectious diseases. We are interested in using this approach for generating 
potential vaccines against AIDS. Toward this end, we have constructed several recombinant 
viruses that express the surface antigens of human immunodeficiency virus (HIV). One such 
recombinant, v-env5, which contains the entire coding sequence of the HIV env gene, has been 
studied in detail. Upon infection of tissue culture cells, v-env5 synthesized immunoreactive 
glycoproteins that corresponded to the precursor (gp160), and the mature envelope glycopro- 
teins (gp120 and gp41) of HIV. Macaques and chimpanzees immunized with v-env5 generated HIV 
env-specific antibodies and T-helper cells. In addition, =-specific cytotoxic T-lymphocytes 
were detected in chimpanzees immunized with this recombinant. Results from preliminary 
studies indicated that although immunization of chimpanzees with v-env5 did not protect them 
from challenge infection of HIV, it might have affected the development of disease, since no 
v-env5-immunized animal developed persistent lymphadenopathy as one of the control animals 
did. The significance of these results as well as their relevance to vaccine trials will be 
discussed. We have also constructed recombinants that contain the gag-pol region of HIV. 
These recombinants synthesized immunoreactive polypeptides of 55K, 40K, 24K and 18K, corres- 
ponding respectively to the precursor (p55), the processing immediates (p40) and the mature 
core proteins (p24 and p18) of HIV. The immunogenicity of these recombinants are currently 
being studied. Preliminary results indicated that mice and macaques immunized with these 
recombinants were able to generate antibodies and T-helper cells specific for HIV core anti- 
gens. We are also interested in exploring the potential of recombinant vaccinia virus as an 
approach for cancer immunotherapy. Infection with a live recombinant virus could result in 
the presentation of tumor-associated antigens in a form favorable for the generation of cell- 
-mediated immunity, which is an essential consideration for an anti-tumor vaccine. To 
demonstrate this potential, we have constructed a recombinant virus, v-p97, which expresses a 
human melanoma-associated antigen, p97. Both humoral and cell-mediated immunity (T-helper 
cells and delayed-type hypersensitivity) against p97 were elicited by v-p97 immunization of 
animals. This was observed not only in mice, but also in macaques, which express an antigen 
highly cross-reactive with human p97. Furthermore, tumor regression was observed in v-p97- 
immunized mice following transplantation of syngeneic tumor cells expressing human p97 anti- 
gens. The potential use of this recombinant virus as a form of immunotherapy for metastatic 
melanoma patients will be studied. 
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F 017 VACCINIA VIRUS EXPRESSION VECTORS: RECENT ADVANCES, Bernard Moss, 
Thomas Fuerst, Charles Flexner, Ambros Hugin, Patricia Earl 

Vaccinia virus has been developed as a vector for expression of proteins in vitro and in 
W. Advantages of the system include a large capacity for foreign genes, cytoplasmic 
site of transcription, wide rage of susceptible tissue culture cells, ability to infect 
wild and domesticated animals as well as man, and extensive experience with vaccinia virus 
as a smallpox vaccine. 
vaccinia transcriptional regulatory sequences for expression; the second involves the 
incorporation of the bacteriophage 17 DNA-dependent RNA polymerase into the vaccinia genome 
and the use of T7 regulatory sequences for foreign gene expression. 
the selection and screening of recombinant viruses are now available. 
the safety of vaccinia virus as a live recombinant vaccine include the inactivation of 
individual vaccinia genes and the introduction of lymphokine genes. 
virus vectors are being used to determine the targets of immunity to human immunodeficiency 
virus and to develop both subunit and live AIDS vaccines. 

Two types of vectors have been devised: the first utilizes 

Methods to facilitate 
Efforts to improve 

Currently, vaccinia 

Other Viral Systems for the Delivery of Antigens 
FOl8 VARICELLA-ZOSTER VIRUS: A VIRAL VECTOR FOR THE EXPRESSION 
OF FOREIGN GENES, Ronald W. E l l i s ,  Department of Virus & Cel l  Biology, 
Merck Sharp & Dohme Research Laboratories, West Point ,  PA 19486. 

Varicella-zoster v i rus  (VZV) is the  e t i o l o g i c  agent of chickenpox. A 
l i v e  at tenuated v i r a l  vaccine has  been shown i n  c l i n i c a l  t r i a l s  t o  have 
a c t i v i t y  i n  preventing disease i n  young chi ldren.  It is  hoped t h a t  
eventually t h i s  vaccine w i l l  be ava i lab le  f o r  wide-spread use i n  
healthy chi ldren.  
l i v e  v i r a l  vector for  the  expression of foreign genes. espec ia l ly  those 
encoding immunogens of other  v i ruses .  Vector development and a re levant  
i n  vivo model system w i l l  be discussed. 

The vaccine s t r a i n  of VZV has been developed i n t o  a 

-- 
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Fo19 CLONING AND EXPRESSION OF GLYCOPROTEIN GENES IN HUMAN ADENOVIRUS 
VECTORS, Frank L. Graham, Ludvik A. Prevec, Mary Schneider, Goutam 

Ghosh-Choudhury, Mark McDermott, and David C. Johnson, Departments of Biology 
and Pathology, McMaster University, Hamilton, Ontario, CANADA. Adenovirus 
vectors have proven useful for achieving high level expression of a variety of 
foreign genes and have many features which make them attractive for use as 
recomhinant viral vaccines. The human adenovirus genome contains at least two 
regions into which DNA can be inserted to generate helper independent vectors: 
early repion 3 (F3) which i s  nonessential for replication of virus in cultured 
cells, and E l ,  which i s  nonessential for replication in 293 cells which 
provide Fl functions i n  trans. Without deletion of viral sequences, the 
virion capsid can accommodate genomes with up to 2 kh of extra DNA and if 
compensatfng deletions o f  vlral DNA are made, as much as 7 kb of foreign DNA 
can he inserted. We have developed novel approaches for rescue of iiisertions 
into hoth El and F 3  and have i~sed these methods as well as conventional 
techniques to construct vectors carrying and expressing the genes for 
dihvdrofolate reductase, Herpes Simplex Virus thymidine kinase (HSV TK), 
Vesicular Stomatitis Virus glycoprotein G (VSVG), and HSV glycoprotein B 
( A S O p P ) .  Roth the VSVC and HSV gR recomhinants produced high levels of the 
corresponding glycoprotein i n  infected human cells and were able to express in 
cells of other species as well. The VSV vector has been used to elicit 
neutralizing antibody in a variety of species including swine, murine, bovine 
and canine. The HSVgB expression vector has heen shown not only to induce 
production of circulating antihody in infected mice, hut to be able to protect 
mice against a suhseauent challenge with HSV. 

Adjuvants 
F020 INFLUENCE OF PHYSICAL PRESENTATION FORM OF GPNOCOCCAL OUTER M E M B Y E  PROTEIN IB $” 

THEl HUMORAL RESPONSE. Tom Teerlinkl, yideon F.A. Kersten , Wim Jiskoot , 
Marcel Paques , Daan J.A.Crommelin and E.Coen Beuvery . Departments of Bacterial Vaccines 
and Inactivated Viral Vaccines, National Institute for Pu l ~ c  Health and Environmental 
Hygiene (RIVM), P.O.Box 1, 3720 BA Bilthoven, The Netherlands; ’Department of Pharmaceutics, 
University of Utrecht, Croesestraat 79, 3522 AD Utrecht, The Netherlands. 
The major outer membrane protein of Neisseria gonorrhoeae (PI) is an attractive vaccine 
component. In order to contribute to protection against infection antibodies induced by the 
vaccine must be directed against regions of PI that are surface exposed. In the first place 
we have determined, which regions of PI are surface exposed. Therefore PI was degraded with 
cyanogen bromide (CNBr) and the order of the 3 resulting peptides in the intact PI was 
determined. By a combination of proteolytic and chemical degradations of PI it was 
established that most of the central fragment (CB2) and part of the C-terminal fragment 
(CB3) are surface exposed, whereas the N-terminal fragment (CB1) is completely buried in the 
membrane (1). Secondly, four delivery systems were used to present PI to the immune system. 
i. PI complexed with detergents and A1P04, ii. PI incorporated into liposomes. iii. PI 
incorporated in immunostimulating complexes (iscoms), and iv. native outer membranes (2). 
The antisera were analyzed for their content of antibodies against intact PI and 
the three CNBr peptides. Both iscoms and detergent complexes induced high anti-PI antibody 
levels, with a clear booster effect. Liposomes induced much lower antibody levels and caused 
only a small booster effect. Liposome induced antibody levels were increased by simultaneous 
incorporation of an amphiphilic adjuvant (e.g. dimethyl-dioctadecyl-ammoniumbromide (DDA)). 
We also determined the IgG response against the individual CNBr peptides. Immunization with 
native outer membranes induced mainly antibodies against the surface exposed CB2 and to a 
lesser extent against the partly exposed CB3, whereas almost no antibodies against the 
membrane embedded CB1 were formed. Almost the same pattern was observed after immunization 
with PI iscoms. On the other hand immunization with detergent complexes or liposomes 
resulted in relatively high titres against the membrane embedded CB1 fragment. The results 
show that it is possible to direct the immune response against specific parts of a protein 
by varying the physical presentation form of that protein. 

IMMUNE 

resulting 

1. 

2 .  

REFERENCES 
Tom Teerlink. Hanneke Versantvoort and E.Coen Beuvery. 1987. Antigenic and immunogenic 
properties of .cyanogen bromide peptides from gonococcal- outer membrane protein IBT J . 
Exp. Med. 166: 63-76. 
Tom Teerlink, E.Coen Beuvery, Dolf Evenberg and Toon L.van Wezel. 1987. Synergistic 
effect of detergents and aluminium phosphate on the humoral immune response to bacterial 
and viral membrane proteins. Vaccine, in press. 
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F 021 SYNTHETIC ANTIGEN-POLYELECTROLYTE COMPLEXES INDUCING ENHANCED IMMUNOGENICITY AND 
PRDTECTIVE IMMUNITY Rakhim M. Khaitov. Institute of Immunology, 24-2 Kashirskoye 
Shosse, 115478 Moscow, USSR. 

A principle of creation of artificial T-independent antigens was proposed. It consists 
in joininq haptens o r  relatively weak protein antigens to polymer fragments (synthetic 
carbochained and heterochained polyelectrolytes of controlled structure) capable of 
multisite cooperative interaction with immune system outer cell membranes. The polyelec- 
trolytes used were relatively weak polyclonal 8-lymphocyte activators, possessing a pro- 
nounced mitogenic and adjuvant effect. The activating effect of synthetic polyions on 
ion-transporting pumps was shown. This corresponds with the data on permeability increase 
of lymphocyte cell membrane under their influence. Series of antigens (albumin, gamma- 
globulin, (T,G)-A-L, influenza virus haemagglutinin, Salmonella typhimurium polysacchari- 
de) complexed to the polyelectrolytes caused primary IgM response 50-100 times higher 
than the original antigen and induced a heightened immunologic memory to the antigenic 
part of the complex. Secondary immunization with the antigen without the polyelectrolyte 
after priming with the antigen-polyelectrolyte complex caused an immune response 2-3 
orders higher as comparedto the control (double immunization with the pure antigen). 
IgM and IgG antibody secreting cells were formed. Immunization of animals with the viral 
and bacterial antigens conjugated to immunostimulating polyelectrolytes manifested in 
a high vaccinating effect. The mechanism of action of such antigen-polymer complexes was 
the induction of 8-cell response irrespective of T-cell and Ir-genic control of immuno- 
genesis. Presently these methods allowed to create experimental artificial vaccines 
against influenza, salmonellosis and some other infectious diseases. 

F 022 INTERLEUKIN-2 AS AN ADJUV NT TO VACCIYATION, Jack H. Nunberg, Michael V. Doyle, 
frthur D. Newell, Gary A. Anderso3, Charlej J: York . Cetus Corporation, Emeryville, CA 94608; 

Interleukin-2 (IL-2) occupies a central position in the cascade of cellular events involved in the immune response. 
IL-2 supports the growth and proliferation of antigen-activated T cells and the generation of effector T cells, 
including helper, suppressor, and cytotoxic T cells. Proliferating T cells also produce a variety of other 
lymphokines that affect other arms of the immune system, supporting B cell development and macrophage 
activation. Taken together, the data suggest that IL-2 may function as a potent adjuvant to vaccination, to 
increase the specific and durable response to vaccine immunogens. 

Here we present data demonstrating the use of IL-2 as an adjuvant to Huemophilus pleuropneumoniue (Hpp) 
bacterin in swine. These 
experiments demonstrate that daily systemic administration of IL-2 at the time of vaccination is able to markedly 
enhance protection against subsequent Hpp challenge. These pigs show minimal clinical signs of infection, gain 
weight at a normal rate, and are free of typical Hpp lung lesions. Animals receiving only a single injection of 
IL-2 at the time of vaccination show substantially less protection. 

We were interested to extend these findings in a more manipulable experimental system. We chose to investigate 
the ability of IL-2 to act as an adjuvant to inactivated Rabies virus vaccine in mice in the NIH Test of Rabies 
Vaccine Potency. In an initial study, continued systemic administration of IL-2 in conjunction with immunization 
was shown to markedly increase the potency of inactivated Rabies virus vaccine. Under conditions where challenge 
is fatal in 100% of mice receiving vaccine alone, there are no deaths in the group receiving vaccine plus IL-2. 
This effect is vaccine dose-dependent and is not atmbutable to the IL-2 treatment per se. Exaapolating from 
survival curves, we estimate that IL-2 is able to increase the potency of this inactivated Rabies vaccine at least 
25-fold. 

The adjuvant effect of IL-2 is not universal; e.g., IL-2 does not affect the potency of another bacterin in a 
septicemia challenge model. Further work is underway to dissect the mechanism of IL-2 action and the mechanism 
of disease protection. Nonetheless, IL-2 appears to offer potential as a well-defined and potent adjuvant to 
enhance the efficacy of vaccination in an outbred population. 

University of Nebraska, Lincoln, NE 68583; BioTrends International Inc., Winters, CA 95694. 

In these studies, pigs are treated with IL-2 in conjunction with vaccination. 
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F023 MOLECULARLY ENGINEERED MICROBIAL IMMUNOSTIMULATORS, J o n  A .  Rudbach ,  

H a m i l t o n ,  MT 59840 .  M i c r o b e s  and  e x t r a c t s  t h e r e f r o m  a r e  known t o  p o s s e s s  
i m m u n o s t i m u l a t o r y  ( a d j u v a n t )  p r o p e r t i e s .  However ,  t h e i r  r o u t i n e  u s e  t o  e n h a n c e  
t h e  i m m u n o g e n i c i t y  o f  v a c c i n e s  f o r  v e t e r i n a r y  and  human a p p l i c a t i o n s  h a v e  b e e n  
l i m i t e d  b y  t o x i c  and  a l l e r g e n i c  p r o p e r t i e s  a s s o c i a t e d  ' w i t h  c r u d e  m i c r o b i a l  
p r o d u c t s .  Renewed i n t e r e s t  i n  a d j u v a n t s  was g e n e r a t e d  b y  t h e  a v a i l a b i l i t y  o f  
new g e n e r a t i o n s  o f  " d e s i g n e r "  a n t i g e n s  p r o d u c e d  b y  s y n t h e s i s  in riira o r  f r o m  
g e n e t i c a l l y  e n g i n e e r e d  m i c r o b e s .  S c i e n t i s t s  a t  o u r  Company h a v e  b e e n  s t u d y i n g  
s t r u c t u r a l - f u n c t i o n a l  r e l a t i o n s h i p s  o f  m i c r o b i a l  i m m u n o s t i m u l a t o r s  f o r  o v o r  3 0  
y e a r s .  D u r i n g  t h e  c o u r s e  o f  t h e s e  i n v e s t i g a t i o n s  m o l e c u l a r  e n g i n e e r i n g  
t e c h n i q u e s ,  c o u p l e d  w i t h  p r e c i s e  b i o c h e m i c a l  and  p h y s i c o c h e n i c a l  f r a c t i o n a t i o n  
p r o c e d u r e s  h a v e  y i e l d e d  p r o d u c t s  i n  w h i c h  t h e  d e s i r a b l e  p r o p e r t i e s  o f  
i m m u n o s t i m u l a t i o n  h a v e  b e e n  r e t a i n e d ,  w h i l e  t h e  I - o x i c  and  a l l e r g e n i c  p o t e n t i a l s  
h a v e  b e e n  g r e a t l y  r e d u c e d  o r  e l i m i n a t e d .  When a d j u v a n t s  p r e p a r e d  w i t h  v a r i o u s  
c o m b i n a t i o n s  o f  t h r e e  o f  t h e s e  m a t e r i a l s ,  c e l l  w a l l  s k e l e t o n ,  t r e h a l o s e  
d i r n y c o l a t e  and  m o n o p h o s p h o r y i  l i p i d  A w e r e  t e s t e d  w i t n  a p r o t o t y p e  a n t i g e n ,  8 0  
t o  600 f o l d  e n h a n c e m e n t  o f  immune r e s p o n s e s  w e r e  o b t a i n e d  i n  m l c e .  S i m i l a r  
l e v e l s  o f  a d j u v a n t  a c t i v i t l e s  w e r e  o b t a i n e d  w i t h  a s y n t h e t i c  p o l y p e p t i d e  
a n t i g e n  s p e c i f i c  f o r  t h e  h e p a t i t i s  B v i r u s ,  a b a c t e r i a l  s u b u n i t  a n t i g e n ,  and 
t w o  v i r a l  p r o t e i n s  p r o d u c e d  f r o m  b a c t e r i a  g e n e t i c a l l y  a l t e r e d  b y  r e c o m b i n a n t  
DNA t e c h n o l o g y .  F u r t h e r m o r e ,  R I B 1  a d j u v a n t s  e n h a n c e d  t h e  immune r e s p o n s e  t o  
p o l y s a c c h a r i d e  a n t i g e n s ,  o n e  o f  w h i c h  was p n e u m o c o c c a l  c a p s u l a r  p o l y s a c c h a r i d e .  
B o t h  I g M  and  I g G  c l a s s  a n t i b o d y  r e s p o n s e s  w e r e  i n c r e a s e d  t o  t h e  p n e u m o c o c c a l  
~ o l y s a c c h a r i d e ;  s u c h  a n t i b o d i e s  w i t h  o p s o n i c  a c t i v i t y  a r e  p r o t e c t i v e  a g a i n s t  
p n e u m o c o c c a l  p n e u m o n i a .  A l s o ,  p r o t e c t i o n  a g a i n s t  a l e t h a l  c h a l l e n g e  w i t h  
i n f l u e n z a  v i r u s  was o b t a i n e d  w i t h  a k i l l e d  v i r a l  v a c c i n e  i n c o r p o r a t i n g  R I B 1  
a d j u v a n t s .  T h e  a m o u n t  o f  i n f l u e n z a  a n t i g e n  r e q u i r e d  i n  a p r o t e c t i v e  d o s e  o f  
v a c c i n e  was r e d u c e d  o v e r  3 0 - f o l d  and  t h e  i n d u c t i o n  p e r i o d  was o n l y  4 d a y s  when 
t h e s e  a d j u v a n t s  w e r e  e m p l o y e d .  Thus ,  i n  a v a r i e t y  o f  s y s t e m s  t h e  u t i l i t y  o f  
t h e s e  i m m u n o s t i m u l a t o r y  m i c r o b i a l  p r o d u c t s  i s  d e n o n s t r a t e d .  

J o h n  L .  C a n t r e l l  and  J.  T e r r y  U l r i c h ,  R i b i  ImmunoChem R e s e a r c h ,  I n c . ,  
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Attenuated, Inactivated and Naturally Derived Subunit Vaccines 
F 100 HIV ENVELOPE GLYCOPROTEIN: EVALUATION AS A PROTOTYPE AIDS VACClNE, Larrv D. 

u l s  Stephen W. Pyle’, Julian W. Bess, . J r . ’ ,  Peter L. Nara2, .John C .  Kelliher3, 
Drnr Morein4, Raymond V. Gilden’, and Peter . I .  Fischingerz. ’Program Resources, Inc., 
National Cancer Institute-Frederick Cancer Research Facility (NCI-FCRF), Frederick, MD 
21701; ZOffice of thc Director, Virus Control Knit, NCIFFRCF, Frederick. MD; 3Primate 
Research Institute, Alamogordo, NM 88330-1027; 4The Royal Veterinary College Biomedical 
Center, S--75l 23 Uppsala, Sweden. 

The outer envelopr glyroprotein (gpl2O) of HIV has h e m  purified from HIV-inferted cells 
and used to immunize experimental animals including chimpanzees. All chimpanzees were 
immunized with 4 to 5 inoculation of 50 ug of gp12O formulated in alum as the adjuvant. 
These animals responded to the immunizations by developing antibodies which neutralized 
HTLV- ITIB. Maximum neutralization titers detected were 1: 16. HTLV -1IIB virus stocks 
titered in chimpanzees were used to challenge the gp120 vaccinated chimpanzees. HIV was 
rccovercd following challengo of the vawinated vhimpansers inrlicat ing no protect ion. To 
enhance the immunogenicity of the gpl20, alternative adjuvants and antigen presentation 
vehicles are being evaluated. Imunostimulatory complexes !iscorns) have been constructed 
from the purified gp120. A rhesus monkey injected three times with only 5 ug of gp120 
iscoms h3s developed neutralization titers of 1:12fI and “5I--gpl2O prwipitation titers of 
greater than 1:6250. These studies will be extended by inoculation of additional animals. 
Research sponsored, at least in part, by the National Cancer Institute under contract NO-- 
CO-74102 with Program Resources, Inc. 

F 101 

Medical School, Worcester, HA 01655-2397. 
Development of the most efficacious Epstein-Barr virus (EBV) vaccine to prevent 
infectious mononucleosis, nasopharyngeal carcinoma and Burkitt’s lymphoma could be 
accelerated by understanding the physiological roles of several EBV coded, membrane (HA) 
in the immune defense to EBV. gp350/220 HA is one of the principal targets of the 
humoral immune defense to EBV. Antibody mediated EBV neutralization and inhibition of 
EBV release from EBV productive, lymphoblastoid cell lines, P3HR-1 and 895-8, was probed 
with two anti-MA mAbs. 72A1 and 2L10, which immunoprecipitated the same gp350/220 HA 
found with 186 mAb with which inhibition of EBV release from P3HR-1 cells was first 
described. These three mAbs were not equivalent in either MA reactivities or functional 
effects, reflecting the variable expression of different epitopes of gp350/220. 186 
recognized HA on P3HR 1 cells, wbich expressed predominately the gp220 form of MA. 166 
did not recognize (or barely recognized) a determinant on 895-8  cells. 2L10 and 72A1 
reacted as well with 895-8 cells as they did with P3HR 1. 166 and 2L10 neutralized 
neither P3HR-1 nor 895-8 EBV, but 72A1 neutralized both viruses. 166 and 72A1 inhibited 
P3HR-1 virus release, as measured by the assay for infectious virus and by DNA 
hybridization analysis of released virus, but 21.10 had no such activity. 72A1 (but not 
186) inhibited release of EBV from 895 8 cells. These experiments pointed to the 
presence of three different epitopes on gp350/220. identified with respective mAbs and 
having varying involvement in virus neutralization and virus release inhibition. 

DIFFERENT EPITOPES ON EBV-gp350/220 CHARACTERIZED BY A PANEL OF MONOCLONAL ANTI- 
BODIES. G .  Bertoni. R.E. Humphreys and T. Sairenji, University of Massachusetts 

F102 C E L L U L A R  DNA I N  P O L I O  V A C C I N E  PREPARATIONS,  C H R I S T I A N  HOURS AND J O S i E  FLYNN, 
I N S T I T U T  ARMAND-FRAPPIER.  LAVAL-DES-RAPIDES.  QUEBEC. H 7 N  423. 
Production of polio vaccines in established cell lines raises the concern about potential 
oncogenicity carried by cellular nucleic acids. Besides considerable efforts achieved by 
producers to improve purification methods in order to eliminate as much as possible resi- 
dual cellular material, quality control laboratories have to be able to detect picograms o f  
cellular DNA: this is the limit of detection by the present techniques and, therefore, that 
represents the actual world wide accepted regulation. Techniques able to reach these quan- 
tities are based on molecular hybridization. We have systematically explored different 
parameter ranges in order to optimize and to detect routinely few picograms of cellular DNA 
in polio vaccine preparations made from Vero cells. Furthermore, our technique allowed us 
to detect celiular DNA adsorbed on and/or encapsidized in highiy purified poliovirus par- 
ticles. 
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F 103 NATURALLY ATTENUATED NEONATAL ROTAVIRUS STRAIN: A NEW VACCINE CANDIDATE?, s. 
Jayashree, M.K. Bhan, P. Raj, R. Kumar, Department of Pediatrics, All India 

Institute of Medical Sciences, New Delhi-110029, India. A rotavirua (RV) strain 
asymptomtically infected 58.72 of 274 neonates born at the maternity services of an urban 
hospital, during the period Dec. 1985 to Nov. 1986. The RNA electropherotype of the 
neonatal RV strain was different from the electropherotype of the RV strains that caused 
severe acute gastroenteritis in older children admitted to the same hospital. Humoral and 
local immune responses following neonatal RV infection were evaluated among 36 infants 
infected with RV and 16 non-infected controls, by an ELISA using simian RV SA-11 as the 
antigen. None of the RV infected infants showed a rise in RV specific IgG levels (over 
base-line cord sera levels) at 3 weeks or 3 months following infection, and only 2 infants 
showed a weak RV specific IgM response in serum. In contrast, 19 of the 36 RV infected 
infants showed a positive RV specific IgA response in their saliva (>2SD of mean value of 
RV non-infected controls). 
neonates is caused by a virus strain that is probably attenuated. Our finding that this 
strain evokes salivary antibody response reflecting gut immunity, suggests that it holds 
promise as an attractive vaccine candidate. 

Our results indicate that asymptomatic RV infection in 

F 104 IDENTIFICATION OF EPITOPES ON RICXEITSIAL AEPPIGhT.5 THAT STIMULATJ3 MURINE AND HUMAN 
T-CELL LINES, CLONES AND T-CELL HYBRIMmAs, Thms R. Jerrells, Carole J. Hickman 

and Gregory A. McDonald, kpt. of Pathology, u?MB, Galveston, TX. 77550, 
W, Washington, D.C., 20307 and IIML, NIH, Hamilton, MT., 59840. 
Antigen-reactive T-cells are critical for imnunity to rickettsiae and it is important to 
develap the technology to identify antigens that contain the epitopes that stimulate the 
T-cell for candidate vaccines. 
frcm mine and h- sources that are responsive to antigens of R. tsutsu amshi, R. 
conorii, and g. rickettsii. Based on requiremats for MHC match2 antigen9presentaFion, 
surface markers, and prcduction of lynphokines these T-cell hybridas are considered 
representatives of the T-helper cell population. Scaoe cloned T-cell hybridcmas have 
differential response to various lots of rickettsiae used as antigen and Western blot 
analysis of these preparations have suggested differences in various antigenic bands 
especially the 56 kd band. We also have isolated a T-cell line using peripheral blood 
lynphccytes fran an individual that was infected with a spotted fever group rickettpa 
that reacted to both R. rickettsii and R. conorii antigens. 
the helper type (CD47.  
recunbht E. rickettsii 155 Kd antigen. 
will be useful in future studies to screen antigenic preparations for their ability to 
stimlate T-cells and perhaps to epitope map antigens for T-cell epitopes. 

Rickettsia1 Dis. 

We have developed cloned T-cells and T-cell hybribs 

These are T-cells (CD3 ) of 
In preliminary studies t h i s  T-cell line is responsive to a 

These studies suggest that these cloned T-cells 
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Amy Zhang, University of Illinois at Chicago, Chicago, IL 60612. Examination of the 
vaccine with a light-blockage counter (HIACIRoyco) demonstrated a log-normal (Poisson) 
distribution between cumulative number and size between 2 and 50pm equivalent circular 
diameter. 
Using a Coulter Multisizer fitted with a 50ym orifice tube, which can detect single bac- 
teria, allows the total number of BCG particles to be counted within the vaccine. The 
count obtained by this method was 3-4 times higher than the CFU count, but the instrumen- 
tal method does have the prospect of providing a very rapid quality control procedure that 
may be directly related to the CFU. Measured as zeta potential, the TICEm vaccine cells 
were found to have a positive surface charge below pH 4 . 4 .  At neutral pH the addition of 
anionic surfactant, sodium tauroglycholate, increased the negative charge, but only doubled 
the number of particles in the system. Above M cetylpyridinium chloride, the charge 
was reversed, becoming positive, but again there was only a small effect on the size and 
number of aggregates as determined by the Coulter Multisizer. This suggests that the ag- 
gregation mechanism between the primary M. bovis cells is predominantly by a hydrophobic 
interaction which may only be affected by high concentrations of wetting agent. 

MEASUREMENT OF CELL AGGREGATION AND SURFACE CHARGE OF MYCOBACTERIUM BOVIS- 
BCG VACCINE, TEEm SUBSTRAIN, Melvin E. Klegerman, Michael J.  Groves and 

This data can be manipulated to provide a total number of organisms per ampule. 
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The des ign  of a b i o l o g i c a l  d e b i l i t a t i n g  system t o  be employed in l i v e  vacc ines  i s  
repor ted .  
a c i d s  t h a t  i s  l e t h a l  when expressed  i n  a v a r i e t y  of b a c t e r i a l  s p e c i e s ,  and 9)  t hen  fimA 
promoter,  r e spons ib l e  f o r  t h e  phase v a r i a b l e  expres s ion  o f  type  1 f imbr iae  i n  Esche r i ch ia  
c o l i .  The fimA promoter is l oca t ed  on a s t o c h a s t i c a l l y  i n v e r t i b l e  DNA segment. 
o r i e n t a t i o n o f t h i s  segment is c o n t r o l l e d  by two s i t e - s p e c i f i c  recombinases encoded by t h e  
f l m B  and fimE genes ,  l oca t ed  proximal t o  t h e  i n v e r t i b l e  segment. 
t he  " swi t ch" resu1 t s  in expres s ion  o f  t h e  hok gene, k i l l i n g  of  t h e  hos t  ensues .  
percentage  of c e l l s  k i l l e d  pe r  gene ra t ion  
case t t e s ' '  harbored by t h e  hos t .  The system a l lowes  non-pathogenic wild-type s t r a i n s  t o  be 
employed a s  hos t  f o r  t h e  expres s ion  of va r ious  a n t i g e n s ,  and the rby  used a s  l i v e  vacc ines .  

A RANDOMLY ACTIVATED BACTERIAL KILLING SYSTEM AS A BASIS FOR L I V E  VACCINES. Per 
K l e m m  and Soren Molin, Technica l  Un ive r s i ty  of Denmark, DK-2800 Lyngby, Denmark. 

The key e lements  are A) a gene ,  hok, encoding a small polypept ide  o f  52 amino 

The - 
When t h e  o r i e n t a t i o n  o f  - The 

be r egu la t ed  by t h e  number of " k i l l i n g  

F 107 PLASMODIUM FALCIPARUM ANTIGENS IN RECOMBINANT HSV-1, 
Christopher J. Langford', Tony Triglia', Stirling J. Edwards', Alan W. Hampson2 
and Michael Sheppard'. 'The Walter and Eliza Hall Institute of Medical 
Research and 'The Commonwealth Serum Laboratories, Parkville, 
Victoria. 3050, Australia 

In general, the levels of expression of P.falciparurn antigens in recombinant vaccinia 
viruses is low, usually requiring detection by immunoblotting techniques. This may partly 
account for the poor immunogenicity of many of these recombinants, particularly in mice. 
The poor expression may be influenced by the AT-rich vaccinia transcription termination 
signal sequences (1) found in all of these AT-rich P.falciparurn gene sequences. One 
approach to test the effect of these transcription termination sequences would be to delete 
them by site directed mutagenesis. As an alternate solution. we have re-expressed a number 
of these antigen genes in recombinant herpes simplex virus type-l (HSV-1) under the 
control of strong herpes virus promoter elements. The level of expression of the 
P. falciparurn antigens in cells infected with these recombinants has been compared with 
that observed in recombinant vaccinia virus infected cells. The immunogenicity of the 
P. falciparurn antigens expressed by each of the recombinant viruses is also being tested in 
rabbits and mice. 
(1) Yuen L. and Moss B.(1987) Roc. Natl. Acad. Sci. USA. 84. 6417-6421. 
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W.R. ~sllou*. and W . T .  Hockm.yer+; *W.lt.r Reed Army Inatitut. ef R.s.arch, Washington, D.C. 20307 and 
+Praxis Biologics. lnc. Rochester. NY. 14623. 
R.c.nt wid-nce suggest. that inmuniratian with irradiated SpOrOZOiten inducsa patent cell mediated immunity 
directed against pre-erythrocytic stag. parasites sharing CirCUmspOcOzoite ICS) protein spitopes. Subunit 
recombinant or psptide t a r r i e r  CS vaccines do not induce sell mediated protection but instead, lass protective 
antibody mediated immunity. Though irradiated aporozait. immunization is afficacious. little is known about 
the nature of the cellular respons.s which a r e  induced. and the inability to obtain large quantities of pure 

sporozoites precludes vaccine dwelopment based on this epproech. In an effort to mimic immunity induced by 
irradiated sporozoitea. p l a m i d s  w e r e  constructed in which the lambda pL promoter directed transcription of 

the P. berghei cs protein or a portion of this molecule fused to the binding Subunit of p& heat lsblle 
toxin ILT-81. These Constructions Were transferred to attenuated Salmon.lla *himuriurn and s. dublin and 
ehovn to dirmct axpr*a*ion Of mpit0p.a rac0gnie.d by nab specific for P. b.rgh.i CS repeat region epitopes. 
Mice immunfred i.p. or 4 . c .  with att.nuet.d Salmon.11. strains induced significant CS antibody m.asuced by 
ELISA ~r IlA but failed to protect against a 1.5 or 2.0 x l o 3  spot-ozoit. dose =hall-ng.. In contrast. oral 
immunization with these atrains did not induce detectable antibody but pr-otact-d 70-90% of animals challenged 
with th. same aporaEoit+ d o s e .  Control a n i n a l a  immuniz.d with att-nuatad Salmon.11. without the cs gene were 
not protected. These data suggest that o r a l  vaccination with attenuated Salmonella expressing cs epitopss 
elicits PrOteCtiYB cell mediated immunity targeted toward pre-erythrocytic stages in the l i v e r  szmllar to that 
induced by irradiated s p o r o ~ o i t ~ a .  

PROTECTIVE SPOIIOZOITE IMMUNITY INDUCED BY ORAL IMMUNIZATION WITH ATTENUATED SALMONELLA EXPRESSING p- 
- CS PROTEIN, J.C. Sadoff., R.N. ar.~+. L.S. Baron'. W.R.  Majarfan+, P.S. Pillai', 
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F 109 IM~.IUNISATION CF IV,ICE AGAINST TOXOPLASMA GONDII IJSlNC MEMERANE 
ANTIGENS RECCNSTITUTED INTO LIPOSOVES, C. McColgan and J. Alexander, 
[Jniversity of Strathclyde, Glasgow, G4 ONR 

Toxoplasma gondii i s  a protozoan parasite which can infect almost any warm tlooded animal. 
Although most human infections are assymptomatic toxoplasmosis can be fatal in irnmunosuppressed 
individuals. Furthermore, the infection can be transmitted vertically which may lead t o  
blindness and brain damage in  the foetus. To date there i s  no successful irnmunoprophylatic 
treatment against Toxo l a m a  infection. Our approach was to  develop a vaccine which consisted of 
membrane antigens*aTasite reconstituted into the phospholipid bilayer of liposomes. This 
permitted the antigens t o  be presented t o  the host's imrrlune system in their native form. 

A membrane preparation of Toxoplasma tachyzoites, which consists of four major protein bands as 
determined by SDS-PAGE, was obtained by detergent extraction with octyl glucoside. The ssmple 
was reconstituted into liposomes by detergent dialysis and injected into mice by either S.C. or 
i.p. routes. This vacciQe was able to  stimulate high t i tres of specific antibody. When 
challenged wi th  2 x 10 R F  strain tachyzoites the survival t ime of the imrunised mice was 
significantly prolonged when compared with controls. 

F 110 HIV BLOCKS THE NELPDEDPHIC ACTIVITY OF NFUROLmKIN ON NGUROBLAS'KMA CELL LINES 
Mizrachi Y, Wallace B, Gurney ME, Chen I, Ho DD. UCLA School of Medicine and The 
University of Chicago. 

Neuroleukin is an important mediator in both the nervous and the immune system. 
promotes the in vitro survival of embryonic spinal neurons, skeletal motor neurons and 
sensory neurons. It also has a stimulatory effect on B-cell imnoglobulin synthesis. 
Neuroleukin shares partial sequence homology with HIV envelope protein (gp120). 
previously found that HIV gp120 interfered with the neurotrophic action of neuroleukin 
on sensory neurons from the chick embryo dorsal root ganglion. In this study, we have 
developed a new bioassay for neuroleukin using neuroblastoma cell lines. 
rate of the responsive neuroblastoma cells was reduced by 50% with the addition of 
neuroleukin, a reflection of cell differentiation. Crude iysates of HIV, or purified 
gp120, blocked this effect of neuroleukin. Furthemre, two synthetic peptides homologous 
to the neuroleukin-like domain of HIV 
neuroblastoma cells. 
of antibodies to neuroleukin or to the synthetic peptides. 
potential of these neuroblastoma cells in studying the possible mechanisms by which HIV 
indirectly interferes with brain function. The results also raise the possibility that 
HIV candidate vaccines based on gp120 or env peptides may be neurotoxic because of 
neuroleukin antagonism. 

It 

We 

The proliferation 

also inhibited neuroleukin activity on 
Similarly, neuroleukin inhibition was observed with the addition 

These findings emphasize the 
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of Florida, Gainesville, FL, 32610. A surface protein complex from the Florida isolate of 
Anaplasma marginale has been shown to induce protection in immunized cattle, and has been 
proposed as the basis of a subunit vaccine. This complex in the Florida isolate is composed 
of two noncovalently associated polypeptides with molecular weights of 105 and 100 kDa. The 
analogous protein complex from four geographically different isolates of Anaplasma marginale 
was immunoprecipitated and compared with the protein complex of the Florida isolate. 
proteins of the complex varied in apparent molecular weight between isolates. Using anti- 
bodies recognizing epitopes on the polypeptides of the Florida complex, the antigenic iden- 
tity of the polypeptides in the analogous complexes was determined. The polypeptides recog- 
nized by the neutralizing monoclonal antibody 22B1, which recognizes the 105 kDa polypeptide 
in the Florida isolate, ranged from 70 to 100 kDa in the other isolates. Those polypeptides 
recognized by rabbit antiserum R911, which recognizes a 100 kDa polypeptide in the Florida 
isolate, ranged from 97 to 100 kDa. The surface exposed peptides of the polypeptides were 
compared by a limited enzymatic digestion in order to assess structural homology between 
isolates. Despite the variations in apparent molecular weight, there were surface exposed 
peptides conserved between the 22B reactive polypeptides of each isolate and between the 
R911 reactive polypeptides of each'isolate. Determination of the possible function of the 
conserved peptides in inducing immunity may be critical to the application of the 105 kDa 
polypeptide as the basis of a subunit vaccine for bovine anaplasmosis. 

MOLECULAR SIZE VARIATIONS IN AN IMMUNOPROTECTIVE PROTEIN COMPLEX BETWEEN ISOLATES 
OF ANAPLASMA MARGINALE. S .  Oberle, G. Palmer. A. Barbet, T. McGuire. University 

The 
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F112 THE ROLE OF HUMAN PARAINFLUENZA 3 VlRUS ENVELOPF GLYCOPROTEINS 1N 
INDUCJlON OF A PROTECTIVE IMYUPE RESPONSE. Ranjit Ray , Brenda Glaze , Tracie 
Burnett , and Richard W. Compans , Molecular Engineering Associates, Birmingham, AL; 

'Department of Microbiology, University of Alabama a t  Birmingham, Birmingham, AL 
The hernagglutinin-neuraminidase (HN) and the fusion (F) glycoproteins of paramyxoviruses 

a r e  known to be involved in initiation and progress of the infection processes. These two glycoproteins 
have been found to induce a complete protective immune response when tested a s  a subunit vaccine in 
hamsters. To investigate the role of individual glycoproteins in the induction of a protective immune 
response, t h e  two glycoproteins were purified from virus-infected cell lysates by affinity 
chromatography using specific monoclonal antibodies and used to vaccinate hamsters through the 
intranasal route. The efficacy of vaccination was tested by challenge infection of t he  immunized as  
well as unimmunized control hamsters. Results of virus recovery from lungs suggested that  vaccination 
with purified HN or F alone could only provide partial protection. Similar observations were also noted 
af ter  passive transfer of monospecific rabbit antibody to purified HN or F glycoproteins in baby 
hamsters. However, passive transfer of mixtures of antibodies to HN and F conferred a higher level of 
protection from challenge infection. Also, the  animals showed complete protection from challenge 
infection when a mixture of the two affinity purified glycoproteins was administered intranasally. 
Thus, the two virus envelope glycoproteins appear to have a synergistic effect  in conferring protection 
from infection. 

F 113 ATTENUATION OF RECOMBINANT VACCINIA VIRUSES. John D Williamson. Ruth W. Rei th  

*Michael Mackett (WPaterson Laborator ies ,  C h r i s t i e  Hospital  and Holt Radium I n s t i t u t e ,  
Manchester M20 9BX, England).  
A murine model has  been developed t o  compare t h e  v i ru l ence  of WR and Wyeth vaccinia  v i r u s  
s t r a i n s  with recombinant v i r u s e s  expres s ing  the  Epstein-Barr (EB) v i r u s  membrane an t igen  
gp340. The recombinant v i r u s e s  were constructed by i n s e r t i o n  of t h e  fo re ign  gene i n t o  the  
thymidine kinase (TK) gene of t h e  pa ren ta l  v i r u s  genomes. A l l  3-week o l d  CBA and 4- t o  5- 
week o ld  D B A 1 2  mice in fec t ed  i n t r a n a s a l l y  with 10- p k . f . u .  of  WR v i r u s  died within 7 days. 
There were no m o r t a l i t i e s  a f t e r  similar in fec t ion  of o the r  mice with t h e  recombinant WRlEB 
v i r u s  and no l e t h a l  e f f e c t s  were obtained with the  TK-deficient v a r i a n t  of W R .  No dea ths  
occurred a f t e r  mice were i n f e c t e d  with e i t h e r  t h e  Wyeth s t r a i n  of vacc in i a  o r  t h e  
recombinant WyethIEB v i r u s .  S tud ie s  of t h e  pathogenesis  of t hese  murine in fec t ions  showed 
s i g n i f i c a n t  t i t r e s  of i n f e c t i v e  v i r u s  recoverable  from the  lungs,  blood and b ra in  of a l l  
mice in fec t ed  with WR, WR/EB and WRTK- v i ruses  u n t i l  7 days pos t - in fec t ion .  No i n f e c t i v e  
v i r u s  was recoverable  a t  l a t e r  times from mice in fec t ed  with WRlEB o r  WRTK- v i ruses .  
Although v i r u s  could be recovered from t h e  lungs of mice in fec t ed  with Wyeth o r  Wyeth/EB 
v i ruses  u n t i l  7 or 5 days pos t - in fec t ion ,  r e spec t ive ly ,  l i t t l e  or no v i r u s  could be 
recovered from b r a i n  or blood a t  any time. These r e s u l t s  show marked a t t e n u a t i o n  of t h e  
WR/EB recombinant and no exacerbat ion of t he  a v i r u l e n t  Wyeth/EB recombinant. 

(S t .  Mary's Hospi ta l  Medical School,  London W2 lPG, England),  tJohn R .  Arrand and 

F 114 EXPRESSION OF REPETITIVE ELEMENTS OF RESA, G.C. Woodrow, B. Norman, J.Kyngdon, 
R.  Gibbs,  G. Schevzov. B. Murray and D.O. I r v i n g ,  Biotechnology A u s t r a l i a  Pty.  
Ltd.. Sydney. NSW 2069, A u s t r a l i a  

One of t h e  a n t i g e n s  t h a t  has  been i d e n t i f i e d  as a p o t e n t i a l  component of a molecular 
vaccine a g a i n s t  t h e  asexual  s t a g e s  o f  t h e  ma la r i a  p a r a s i t e ,  Plasmodium falciparum. is 
t he  155 kDa, r ing - in fec t ed  e r y t h r o c y t e  s u r f a c e  a n t i g e n  (RESA). m e n  s e v e r a l  fragments 
of t h e  RESA molecule were used a s  immunogens in monkeys, i t  was found t h a t  polypept ides  
containing r e p e a t i n g  11 amino a c i d  s u b u n i t s  from t h e  N-terminal ( 5 ' )  p o r t i o n ,  a s  w e l l  as 
polypept ides  con ta in ing  8 amino a c i d  repeated sequences from t h e  carboxyl  ( 3 ' )  end of 
t h e  molecule.  ihduced p r o t e c t i o n  aga ins t  subsequent  cha l l enge  wi th  P_.falciparwn. 
Accordingly,  i t  appeared r easonab le  to deduce t h a t  p r o t e c t i v e  immunity may be induced by 
vacc ina t ing  with pep t ides  c o n t a i n i n g  e i t h e r  t h e  5 '  or 3' r e p e a t s  of RESA. A number of 
gene t i c  c o n s t r u c t s  were prepared by l i g a t i n g  s y n t h e t i c  o l i g o n u c l e o t i d e s  encoding t h e  
r epea t ing  u n i t s  i n  head-to- ta i l  tandem a r r a y s  such t h a t  varying numbers of t h e  r e p e a t s  
were obtained.  The c o n s t r u c t s  were then expressed i n  b a c t e r i a  and t h e i r  a n t i g e n i c i t y  
t e s t e d  by Western b l o t t i n g  u s i n g  monoclonal a n t i b o d i e s  s p e c i f i c  f o r  e i t h e r  t h e  5 '  or 3' 
r epea t s .  Although c o n s t r u c t s  con ta in ing  more than t e n  of t h e  b a s i c  r epea t  u n i t  were 
g e n e t i c a l l y  uns t ab le ,  those wi th  fewer r e p e a t s  were s t a b l e  and produced s i g n i f i c a n t  
q u a n t i t i e s  of a n t i g e n i c  polypept ide.  Experiments in sma l l  animals  aimed a t  
c h a r a c t e r i z i n g  the  immune r e sponses  to the  expressed m a t e r i a l  a r e  under way. The 
approaches used h e r e  a r e  of gene ra l  a p p l i c a b i l i t y  f o r  producing molecules  con ta in ing  
repeated e p i t o p e s  t h a t  could be used a s  components o f  a vaccine.  

18 



Technological Advances in Vaccine Development 

Production of Pathogen Surface Antigens by Recombinant DNA 
F200 EXPRESSION OF ANTIGENS FROM M.TUBERCULOSIS IN E.COL1, Ase Andersen, 

Tuberculosis caused by M.tuberculosis is still a serious world health 
problem, especially in developing countries. The efficacy of vaccination 
with M.bovis BCG was seriously questioned because of the outcome of a major 
fieldtrialin India 1968-1971 (1). To examine if some/which components of 
M.tuberculosis are able to induce protective immunity, there is a need for 
isolation of single mycobacterial antigens. A genomic DNA library from 
M.tuberculosis in lambda gtll constructed by R.A. Young ( 2 )  were screened 
with a panel of monoclonal antibodies (m.abs.). Twelve recombinant phages 
were isolated encoding eight different mycobacterial proteins. Some of the 
phages expressed proteins possessing epitopes specific for M.tuberculo- 
- sis and M.bovis BCG, others produced proteins with epitopes widely di- 
stributed among mycobacterial species. Physical maps of the genes encoding 
those eight mycobacterial antigens have been generated. 
A gene designated pab encodes a protein of molecular weight 38000. It 
possesses two distinct epitopes specific for M.tuberculosis and M.bovis 
BCG. By generation of truncated versions of the molecule these epitopes 
have been mapped and the nucleic acid sequence of the gene have been 
determined. 
1) WHO Technical Report Series, No. 651, 1980 
2 )  R.A.Young et al. (1985) Proc.Natl.Acad.Sci. USA g :  p. 2583-2587 

Statens Seruminstitut, Copenhagen, Denmark. 

F 201 FUNCTIONAL PROPERTIES OF VACCINIA VIRUS-PRODVCED HIV GP120 .  
Paul Barstad(1). Clifford Snyder(2). Klaus Strebel(2). Patricia 
Earl(3), and William Todd(4). NIAID Vaccine Development Program. 
BCDP. Program Resources Inc., Fredericl.. Cancer Research Facility, 
Frederick. MD 21701(1); Laboratory of Molecular Microbiology(2) 
and Laboratory of Viral Diseases(3). NIAID, NIH, Bethesda, MD 
2 0 8 9 2 ;  Vet. Micro. and Vet Science. LAES. Louisiana State Univ., 
Baton Rouge, LA 70803(4). 

Virus Type 1 has been produced in mammalian cell culture using 
the vaccinia virus vector. A gene encoding the entire gp120 
molecule has been inserted into vaccinia and expressed under the 
control of T7 polymerase. Standard biochemical techniques for the 
isolation of the intact molecule are presented. The use of this 
material in screening patients’ sera as an indicator of HIV 
infection using a single step dot blot assay has been tested. 
Investigations to determine the binding activity of the vaccinia- 
produced material to CD4 molecules are presented. Antisera made 
against the purified material have been evaluated for the ability 
to block binding to CD4. 

The envelope glycoprotein(gpl20) of Human Immunodeficiency 

F 202 PRIMARY STRUCTURE OF KERA (LYSINE/GLUTAMATE RICH ANTIGEN), A PLASMODIUM FALCIPARUM 
ANTIGEN LOCATED AT THE MEROZOITE SURFACE AND IN THE PARASITOPHOROUS VACUOLE. 
Jeffrey 0. Chulay. Jeffrey A. Lyon, Ruth H. Wolfe, Ted Hall and James L. Weber. 
Walter Reed Army Institute of Research, Washington, DC 20307-5100. 

We have previously characterized a 101 kD P. falciparum schizont antigen located at the 
merozite surface and within the parasitophor& vacuolar space (J Innnunol 1987; 139: 2768). 
We obtained Camp strain genomic DNA clones encoding the entire protein and FCR3 strain cDNA 
clones encoding 89% of the protein. A 6-galactosidase fusion protein expressed by one 
clone was recognized on imnunoblots by monoclonal and affinity-purified polyclonal 
antibodies against the native antigen. Mouse antiserum against a synthetic peptide based 
on the deduced amino acid sequence of this clone detected a protein with electrophoretic 
mobility identical to the native schizont antigen on imnunoblots. The gene encodes a 
protein of 743 aa which. except for a 22 aa hydrophobic leader sequence, is hydrophilic and 
highly charged. Near the N-terminus a hexapeptide with consensus sequence TNDEED is 
tandemly repeated 8 times. Near the C-terminus a stretch of 58 aa contains alternating KE 
and KEE sequences. Because K and E each constitute >14% of the total aa residues, we refer 
to this protein as KERA (lysine/glutamate rich antigen). The Camp and FCR3 nucleotide 
sequences differ in only 3 positions, each of which results in an amino acid substitution. 
This apparently conserved antigen is accessible at the merozoite surface and complexes with 
antibodies when schizonts rupture in the presence of growth-inhibitory immune serum (op. 
cit.). Thus KERA is an attractive blood-stage malaria vaccine candidate. 
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F 203 ANALYZING RECOMBINANT SCHISTOSOME ANTIGENS. John S. Cordingley, James R. 
Chambers, Karen White, and Kim Wells, Univ. of Wyoming, Dept. of Molecular Biology, 
Laramie, WY 82071. We have identified cDNA clones of a number of antigens from the 
human trematode parasite, Schistosorna mansoni and have characterized these clones by mRNA 
hybrid selection, sequencing and expression cloning [1,21. Using both recombinant antigens 
and synthetic peptides we have analyzed the immunogenicity and antigenicity of these 
molecules by combinantions of imunoprecipitation, western blotting and ELISA assays. 
Using overlapping synthetic peptides we are trying to define epitopes on one of these 
molecules, a 40,000 dalton antigen which is abundantly synthesized in parasite eggs [l]. 
This polypeptide is very immunogenic in human patients and it is possible that a 
recombinant fragment or synthetic peptide analogue of part of the antigen will be useful 
as an immunodiagnostic test. However, the levels of antibody against individual epitopes 
in infection sera is low and it is technically not simple to detect specific binding of 
antibodies to synthetic peptides using infection sera. As a complement to this approach we 
have been making recombinant deletion fragments of the 40,000 dalton antigen to identify 
fragments which bear multiple antigenic sites on somewhat larger polypeptide fragments. 
The potential usage of some of these recombinant polypeptides for imunoprophyllaxis will 
be discussed. 1) Nene, V., Dunne,D .W., Johnson, K. S., Taylor,D .W., and Cordingley, J. S. 
(1986) Mol. Biochem. Parasitol. 21, 179-188. 2 )  Cordingley,J.S., Haddow,W.J., Nene,V. and 
Taylor,D.W. (1986) Mol. Biochem. Parasitol. g, 73-88. 

F 204 AN APPROACH TOWARDS DEVELOPMENT OF SYNTHETIC PROTOTYPE MODEL VACCINES FOR 
ALPHAVIRUSES, Haim Grosfeld, Baruch Velan, Udi Olshevsky, Bat-El Lachmi, Moshe Pinto 
and Avigdor Shafferman, Israel Institute for Biological Research, 70450 Ness-Ziona. 

Sequence analysis of the E proteins of the alphaviruses Semliki Forest virus (SFV) and 
Sindbis, which belong to dif%erent subclasses within the alphavirus group, demonstrates that 
although the overall analogy of the amino acids (a.a.1 is only 40%, there exist numerous 
completely conserved stretches of 3-8 a.a., dispersed between nonconserved regions. A 
stretch of nonconserved a.a., bounded by sequences of conserved a.a. in the alphaviruses, is 
defined here as a "cassette". Analysis of hydropathic plots of various E2 peptides and of 
the serological characteristics of alphaviruses suggest that at least some of the protective 
epitopes could reside within these cassettes. In search for the fragments in the SFV cDNA 
which code for cassettes carrying protective epitopes, we cloned s 3 A  restriction fragments 
into expression plasmids. The cassette-related peptides are expressed from these plasmids in 
the form of a product fused to the N-terminus of B-galactosidase. Five such protein hybrids 
- BC, DE, FG, HIK, and L(MN)-fbgalactosidase - have been efficiently expressed in E. coli 
transformants and purified to homogeneity. Antibodies raised in mice or rabbits against 
intact Semliki Forest virions recognized all the SFV-E -a-galactosidase cassettes, while 
they did not react with 6-galactosidase. However, we2found a large variation in the 
specificity of different sera. Sera of certain mice could detect only one cassette, while 
others could interact with four or all the cassettes. We conclude that all the five 
different SFV-E2 -B-galactosidase fusion products possess antigenic properties of SFV. 
Immunization expzriments revealed that mice injected with one of the cassettes - L(MN) - 
became protected against high challenge (250 LDS0) of SFV. 

F 205 PRODUCTION OF PLASMODIUM FALCIPARUM BLOOD STAGE ANTIGENS IN  RECOMBINANT HOSTS AS 
POTENTIAL CAND-I-ES, M i t c h e l l  Gross*, Timothy W .  Theisen*, 

G a i l  Wassermant, Carol  Silverman+, and James F. Young*, DeptS. o f  Mo lecu la r  Genet ics* 
and P r o t e i n  B iochemis t ry+ ,  Smi th  K l i n e  & French Labora to r ies ,  K inq  o f  Pruss ia ,  PA 19406. 
Advent o f  h y b r i d m a  and recombinant DNA techno loq ies  has r e s u l t e d  i n  a q r e a t  deal o f  
i n t e r e s t  toward deVelOpinQ an a n t i - m a l a r i a l  vaccine. To date, we and o t h e r  l a b o r a t o r i e s  
have made s i g n i f i c a n t  p roqress  i n  the  development o f  severa l  cand ida te  a n t i - s p o r o z o i t e  
vaccines which have been eva lua ted  i n  human c l i n i c a l  t r i a l s .  We have r e c e n t l y  i n i t i a t e d  
s tud ies  t o  express va r ious  P. f a l c ipa rum b lood s taqe an t igens  i n  recombinant hos ts  as 
p o t e n t i a l  vaccine candidate-mo2ecules. These p r o t e i n s  have been shown t o  reac t  w i t h  
sera f rom imnune animals and an t i bod ies  made t o  the  recombinant p r o t e i n s  reac t  w i t h  the  
n a t i v e  molecule i n  p a r a s i t e  i n f e c t e d  e ry th rocy tes .  Resu l ts  w i l l  be p resented  on the  
expression, p u r i f i c a t i o n  and the  p o t e n t i a l  u t i l i t y  o f  these molecules as cand ida te  
vaccines. 
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F 206 Presentation of Foreign Epitopes at the Surface of Live Recombinant Bacteria. Immunization Stvdies. 
Charbit, , A. Molla, S.Van der Werf, E. Sobczak, M.L. Michel, M. Girard ,P. Tiollais, and M. Hofnung' 
CNRS UA271, INSERM U163, lnstitut Pasteur, 25 rue du Dr Roux, 75015, Paris, France. 
In order to elaborate vaccines tom defined epitopes, it is essential to present the epitopes in an appropriate manner to the 

immune system of the host, so that immunization can lead to long term protection. We developed a general method to insert genetically a loreign 
epitope into the mntinuity Of a carrier protein without affecting appreciably the activities of the protein or the antigenic poperties of the 
epitope. By performing the insertion into an external loop of LamB. an outer membrane protein of E @has used as a carrier, we were able to 
expose a foreign epitope at the surface of a gram- bacteria (Charbit eta/., 1986,1987 ). 

We have investigated the immunogenicity of three different peptides inserted into this site. One peptide corresponds to Me C3 
neutralization epitope of the VP1 protein from type 1 poliovirus (residues 93 to 103) ; and the two other pepSdes correspond to two distinct 
portions 01 the preSP region of the envelope proteins lrom Hepatitis B virus (region A : residues 132 to 145 ; region 8 : residues 153 to 171). 
Bacterial stains expressing the hybrid proteins were used directly as immunogens, in rabbits and mice. The viral sequences were lound to be 
immunogenic in the two animal species and the antibodies raised recognized, in all cases, the virus. 

Thus, epitope presentation at the surface of live recornbinant bacteria can be an efficient system for the induction of anti-viral 
antibodies. Our results indicate that the Lam6 site can accomodate a broad spectrum of foreign sequences having very different characteristics 
(hydrophobicity efc ...). This system opens interesting perspectives for the development of bacterial live vaccines. Our current studies involve 1) 
expression of Me hybrid genes in other enterobacteria more suitable for vaccination than E.co/i, as avirulent mutants of S. /yphimuriurn or fyph;. 
2) Comparison of diflerent routes of administration. 3) Development of other carrier proteins than LamB. 

Chrbit, A,, 9.C. 'Bod& A. X@r, andM. !Jh/nunfl. 1986. Ipr06irfl t/rr topohfly .fa 6acterin(mm6mnrprorin 6y~cnctic imtrtirm . f a  

Chrbit ,  A,, 2. Sobczak, M.L. MichelL a. Mol(a, T. lwllnis, and M. H.fnug. 1987 6. Trcscntation o/ two epitopu .f thc p~t.72 
fore ip  epitope ; rxpprcssirm gt the ceffsnface. ZMBO 9.5: 3029. 

r c p n  of%cpatitir 'B on live recom6mant 6acrc7ia 9.lmmlmoL 139:16S8. 

F 207 EXPRESSION OF THE FUSION PROTEIN FROM RESPIRATORY SYNCYTIAL VIRUS IN ESCHERICHIA c, Antonia Martin-Gallardo, Karen Fien, Algis Anilionis, and Peter Paradiso, 
Praxis Biologics, Inc., Rochester, NY 14623. 
A bacterial plasmid that directed expression of the respiratory syncytial virus fusion 
protein (F) gene under the control of the P promoter was constructed. Upon heat 
induction, E. coli cells harboring this platmid produced peptides of apparent size 45, 
23 and 18 KDa which were immunologically reactive with anti-F antisera. The 45 KDa 
peptide, which showed the characteristics of the unglycosylated form of the F1 subunit, 
reacted also with a neutralizing, fusion-inhibiting anti-F monoclonal antibody. 
Expression of the F gene, though in low levels, resulted in severe growth inhibition of 
the bacterial host. Truncated derivatives of the F gene were inserted into pUC plasmids, 
and expression induced with IPTG. We found that inhibition of E. coli growth was not 
overcome by deletion of the hydrophobic carboxy-terminal domain of the F protein. This 
inhibitory effect was overcome by deletion of the sequences encoding the hydrophobic 
amino terminal domain (signal peptide) at the amino terminus of the F2 subunit. The 
mechanism of toxicity and the possible role of the hydrophobic fusion-related domain 
(the amino-terminus of the F subunit) will be discussed. Expression of the non-toxic, 
truncated F genes showed that the carboxy-terminal domain, though it seemed to have no 
apparent effect on bacterial growth, had a negative effect on protein accumulation. We 
conclude that the RSV F protein has to be modified so that its expression is not toxic 
to E. coli and high levels of expression can be reached in bacteria. 

F208MOLECULAR CLONING AND EXPRESSION OF HAEMOPHILUS INFLUENZAE TYPE b 
OUTER MEMBRANE PROTEIN PI, Robert Munson, Jr., Washington 
University School o f  Medicine, St. Louis, Mo. 63110. 

The structural gene for outer membrane protein P1 of Haemo hilus 
influenzae type b was isolated from a genomic l i b r a r y p n  
XEMBL3 by immunologic screening. A 4.2kb EcoRI-BamHI fragment was 
subcloned into pBR322. The full size gene product was produced in this 
construct and the recombinant protein exhibits the same heat- 
modifiability as the protein produced in Haemo hilus. Recombinant P1 
was detectable on the surface of E. W.&these data suggest 
that the recombinant protein is processed correctly. Sequence data 
indicates that the signal peptide is 22 amino acids in length and 
shares features common to many procaryotic signal peptides, that is, 
it contains 2 lysine residues near the n-terminus, a hydrophobic 
stretch and Ala at the -1 and -3 positions. In order to produce larger 
quantities of recombinant protein, the P1 gene has been placed under 
control of the lac promotor in the lipoprotein expression vector PIN- 
111-A3 constructed by Inouye and coworkers. 
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F209 PSEUDORABIES VIRUS GP50: AN EFFECTIVE SUBUNIT VACCINE AND INTER- 

Meyer, D . R .  Thomsen, P.J.  B e r l i n s k i ,  R . C .  Wardley and  L.E. P o s t .  The Upjohn 
Company, Kalamazoo, M I .  
Pseudorabies  v i r u s  (PRV) i s  a h e r p e s v i r u s  o f  swine .  All o f  the PRV 
g l y c o p r o t e i n s  sequenced  t o  d a t e  have  homologues i n  h e r p e s  s i m p l e x  v i r u s  (HSV), 
t h e  p r o t o t y p e  h e r p e s v i r u s .  PRV produces  a g l y c o p r o t e i n ,  gp50, which has been  
shown t o  b e  t h e  t a r g e t  of  n e u t r a l i z i n g  a n t i b o d i e s  and  t o  have  homology t o  
g l y c o p r o t e i n  D of HSV. Due t o  t h e  e x t e n s i v e  work done o n  HSV gD i n  animal  
models ,  gp50 was e v a l u a t e d  as a s u b u n i t  v a c c i n e  c a n d i d a t e  f o r  PRV. Gp50 
p r o t e c t e d  m i c e  from PRV-induced m o r t a l i t y  e i ther  when d e l i v e r e d  via i n f e c t i o n  
w i t h  a recombinant  v a c c i n i a  v i r u s  o r  when a d m i n i s t e r e d  a s  a s u b u n i t  v a c c i n e  
produced i n  Chinese h a m s t e r  ovary  (CHO) c e l l s  o r  i n  b a c u l o v i r u s  i n f e c t e d  
c e l l s .  The gp50 s y n t h e s i z e d  i n  CHO c e l l s  p r o t e c t e d  swine ,  t h e  n a t u r a l  h o s t ,  
from l e t h a l  i n f e c t i o n  w i t h  PRV. I n  the c o u r s e  of g e n e r a t i n g  v a r i o u s  mammalian 
c e l l  l i n e s  e x p r e s s i n g  gp50, i t  w a s  n o t e d  t h a t  such  c e l l  l i n e s  h a v e  a reducL:l 
c a p a b i l i t y  t o  p r o p a g a t e  PRV. Reduct ion  i n  v i r u s  y i e l d  w a s  o b s e r v e d  i n  Vero, 
HeLa, and p i g  k i d n e y  (MVPK) c e l l  l ines p r o d u c i n g  gp50. The Vero and  HeLa 
c e l l s  producing  gp50 showed a n  even  g r e a t e r  r e d u c t i o n  i n  y i e l d  o f  HSV t h a n  
PRV. T h i s  phenomenon may b e  a n  example i n  a h e r p e s v i r u s  of the i n t e r f e r e n c e  
observed  i n  r e t r o v i r u s e s ,  o r  c r o s s  p r o t e c t i o n  i n  p l a n t  v i r u s  s y s t e m s .  

FERENCE WITH VIRUS REPLICATION I N  CELL LINES, E.A. P e t r o v s k i s ,  A.L. 

F 210 

P e r t u s s i s  t o x i n  (PT) is a n  e x o p r o t e i n  complex produced by B o r d a t e l l a  p e r t u s s i s ,  t h e  
c a u s a t i v e  a g e n t  of whooping cough. 
Sl-S5. For immunization, a whole-ce l l  v a c c i n e  h a s  been r o u t i n e l y  used. T h i s  v a c c i n e ,  
however, can g i v e  r i s e  t o  some u n d e s i r e d  s i d e  e f f e c t s  l i k e  e ry thema,  f e v e r ,  r e v e r s i b l e  and 
n o n r e v e r s i b l e  n e u r o l o g i c a l  damages and ,  o c c a s i o n a l l y ,  even d e a t h .  To o b t a i n  a s a f e r  v a c c i n e  
chemica l ly  d e t o x i f i e d  PT p u r i f i e d  from t h e  c u l t u r e  s u p e r n a t a n t  of B o r d e t e l l a  p e r t u s s i s  h a s  
been t e s t e d  and shown t o  be ,  i n  an imal  models,  comparable t o  t h e  c e l l u l a r  v a c c i n e  i n  t h e  
e f f e c t i v e n e s s  w i t h  l e s s  s i d e  e f f e c t s .  I n  o r d e r  t o  o b t a i n  p u r e  PT, recombinant  e x p r e s s i o n  
sys tems w i l l  be t h e  method of c h o i c e  f o r  v a c c i n e  p r o d u c t i o n .  I n  E.  c o l i ,  t h e  e x p r e s s i o n  
of a l l  f i v e  s u b u n i t s  a s  f u s i o n  p r o t e i n s  o r  i n t r a c e l l u l a r  a g g r e g a t e s  h a s  been shown. 
-~ B. s u b t i l i s ,  e x p r e s s i o n  and also e f f i c i e n t  s e c r e t i o n  of  S1 h a s  been demonst ra ted .  We have 
c loned  t h e  e n t i r e  PT-operon i n  E. c o l i  and c r e a t e d ,  w i t h  s i te  d i r e c t e d  m u t a g e n e s i s ,  a 
r e s t r i c t i o n  s i te  a t  t h e  c l e a v a g e  s i t e  of t h e  s i g n a l  p e p t i d e  f o r  a l l  t h e  s u b u n i t s .  To 
c h a r a c t e r i z e  e x p r e s s i o n  i n  v a r i o u s  B a c i l l u s  h o s t s ,  w e  have used d i f f e r e n t  e x p r e s s i o n /  
s e c r e t i o n  v e c t o r s  t o  s e p a r a t e l y  c l o n e  t h e  coding  r e g i o n  of  e a c h  s u b u n i t .  E x p r e s s i o n  and 
s e c r e t i o n  d a t a  w i l l  be d i s c u s s e d .  

EXPRESSION A N D  SECRETION OF PERTUSSIS TOXIN SUBUNITS I N  BACILLUS HOSTS, P e r  E .J .  
S a r i s ,  A i r i  P a l v a ,  Marjo Simonen and I l k k a  P a l v a ,  U n i v e r s i t y  of H e l s i n k i ,  F i n l a n d .  

PT i s  composed of  f i v e  d i f f e r e n t  s u b u n i t s ,  d e s i g n a t e d  

I n  

F211 C o n f o r m a t i o n a l  peptide carr ier :  g ra f t ing  a n  epitope f r o m  I n f l u e n z a  
V i r u s  H e m a g g l u t i n i n  i n t o  S t a p h y l o c o c c a l  N u c l e a s e .  X a v i e r  Soberon, 

J u d i t h  White a n d  David A .  A g a r d .  D e p t .  of Biochem.  a n d  B i o p h y s .  Univers i ty  of 
C a l i f o r n i a  San F r a n c i s c o .  S a n  F r a n c i s c o ,  Ca. 94143. 
I n  order to study the posibility of enhancing the immunogenicity of a small, preselected antigenic 
determinant from one protein we set out to display it on the surface of another protein in order to 
restrain its conformational freedom. W e  chose as epitopes parts of antigenic site A from Influenza 
Virus Hemagglutinin (HA). These segments fail to induce antibodies specific for the native 
conformation when given as peptides, but the region is highly antigenic and immunogenic in the 
intact protein. For the carrier protein we used Staphylococcal nuclease (SN). Using Molecular 
Graphics and the crystal structures of both proteins. we selected loops of SN and looped segments 
of HA site A and explored the most favorable points for substitution, trying to find pairs of residues 
in SN that were superimposable with pairs of residues of the HA loop. Applying 
mutagenesis and other recombinant DNA techniques to a cloned SN gene we replaced two regions 
coding for nuclase loops with DNA coding for segments of HA site A. In order to explore more 
conformational alternatives, another construction, with randomized contact points was also 
designed. Characterization of the products is in progress, aimed at evaluating both their 
antigenicity and their immunogenicity, using mono and polyclonal antibodies directed to the HA 
epitope and immunizing animals with the recombinant proteins. 

site directed 

22 



Technological Advances in Vaccine Development 

F 212 SEQUENCE, TRANSCRIPTIONAL ANALYSIS AND TRANSIENT EXPRESSION OF THE HUMAN 
CYTOMEGALOVIRUS (TOWNE) GLYCOPROTEIN B GENE. R. SDaetel R. Thaverl W. Probertl 

L. Rasmussenz, T. Meriganf, and C. Pachll. 1Chiron 'Corporation, . Emeryville, CA 
94608; ZStanford University School of Medicine, Stanford, CA 94305. The gene encoding 
glycoprotein B of human cytomegalovirus (CMV) strain Towne was cloned, sequenced and ex- 
pressed. Secondary structure analysis of the 907 amino acid protein predicted a 24 amino 
acid N-terminal signal sequence and a transmembrane region comprised of two domains, 38 
amino acids and 21 amino acids. Computer analysis also predicted the major antigenic 
sites on the gB molecule. The CMV (Towne) gB gene had a 94% nucleotide similarity and a 
95% amino acid similarity to the CMV (AD169) gB gene (M.P. Cranage &&., 1986. EMBO J. 
- 5:3057-3063). Transcriptional analysis of the CMV (Towne) gB coding strand revealed that 
three transcripts, 12.0 kb, 8.5 kb and 3.9 kb, were transcribed from this region at both 
early and late times after infection. These transcripts appeared to be similar to the 
transcriptional pattern seen in HSV infected cells at the homolgous loci, i.e., gB, 
ICP18.5, and ICP8 (L.E. Holland &., 1984. J. Virol. 69:947-959). Full length and 
truncated versions of the gB gene were expressed in COS-7 cells using expression vectors 
where transcription was driven by the SV40 early promoter or the CMV major immediate early 
promoter. Expression was detected by immunofluorscence and ELISA using the virus neutral- 
izing murine monoclonal antibody 15D8 (L.E. Rasmussen %&., 1985. J. Virol. 55:274-280), 
which was previously shown to recognize a 55 kD CMV virion glycoprotein and a related 130 
kD intracellular precursor. These results suggest that CMV gB is  a target for neutraliza- 
tion and a likely component of a subunit vaccine. 

F 21 3 NON-POLYMORPHIC SEQUENCES OF THE MAJOR SURFACE ANTIGEN, P190, FROM P. FALCIPARUM 
HEROZOITES. Bela Takacs. Ulrich Certa. Andrea Crisanti. Reiner Gentz, Hubert 
Jacot, Hugues Matile, J. Richard L. Pink, and Francesco Sinigaglia. Central 
Research Units, F. Hoffmann-La Roche & Co. Ltd.. Basel. Switzerland. 

The p190 antigen of Plasmodium Ealciparum. a 190 kilodalton (kDa) glycoprotein. is 
synthesized during schizogony and then processed to 83, 42, and 19 kDa products. which 
are major components of the merozoite surface coat. The p190 antigen is an attractive 
candidate for the development of a blood stage malaria vaccine because it can induce 
protective immunity in monkeys against P .  falciparum challenge. However. the genetic 
polymorphism of p190 has rendered development of a pl90-related vaccine problematic. 
We cloned and expressed. in w, a number of DNA fragments, comprising almost the 
entire p190 gene of the K1 isolate. Pooled human endemic-area sera, and rabbit 
antibodies raised against p190. isolated from K1 parasites, reacted only with a 
limited number of recombinant proteins. We selected two antigenic polypeptides that 
contain conserved amino acid stretches of the otherwise highly polymorphic protein. 
Human monoclonal antibodies were obtained from malaria-exposed donors. Three of these 
antibodies react with a polypeptide from a conserved region near the p190 N-terminus and 
also react, by immunofluorescence and Western blotting. with all 14 P. Ealciparum 
isolates tested. Human T-cell clones. reacting with this polypeptide. also recognized 
the 14 different isolates. According to these results a region near the p190 N-Terminus 
is indeed conserved among different parasite isolates and has the requisites to be 
immunogenic in humans. 

F 214 EXPRESSION STUDIES FOR CORONAVIRUS SUBUNIT VACCINE DEVELOPMENT. H.Vennema, 

The causative agents of feline infectious peritonitis (FIP) and avian infectious bronchitis 
(IB) are both members of the family Coronaviridae. Coronaviruses are enveloped positive- 
stranded RNA viruses which are studied in our laboratory for their mode of replication, 
virion assembly, pathogenesis and antigenic variation. 
The virion contains the positive-stranded RNA genome and three classes of structural 
polypeptides, namely the nucleocapsid protein and two membrane proteins El and Ef. 
The E2 protein forms the spikes which give coronaviruses their characteristic appearance as 
seen by electron microscopy. The spike protein contains the antigenic determinants for 
virus-neutralizing antibodies and mediates receptor binding and cell fusion. 
For this reason the spike protein is considered to be a good candidate for the development 
of live carrier and subunit vaccines. 
The gene coding for the E2 polypeptide has been identified, cloned and sequenced for several 
coronaviruses.For production of subunits a number of eukaryotic expression systems are 
tested. The transient expression system based upon a vaccinia virus recombinant producing T7 
RNA polymerase is used to test and optimize or alter gene constructs. Vaccinia virus 
recombinants are used to test the feasability of the use of live carrier vaccines and for 
immunogenicity studies. Furthermore stable cell lines constructed with bovine papilloma 
virus vectors are considered for subunit production. 
Initial results of expression studies will be presented. 

R.de Groot, M.Dalderup and W.Spaan. State University of Utrecht, the Netherlands. 
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F215 THE GENE IN EQUID HERPESVIRUS 1 ANALOGOUS TO THE HERPES SIMPLEX VIRUS GENE 
ENCODING A MAJOR ENVELOPE ANTIGEN GLYCOPROTEIN gB, J. Millar Whalley, 
Norma A. Scott, Graham R. Robertson, Grant C. Hudson and Christopher W. Bell, 
School of Biological Sciences, Macquarie University, Sydney, Australia, 2109. 

A gene in equid herpesvirus-1 (equine abortion virus) (EHV-1) colinear with and homologous 
to the gB glycoprotein gene of herpes simplex virus (HSV) has been identified by DNA 
hybridization and nucleotide sequencing. The EHV-1 gB (gp14) sequence (map location 
0.40-0.43) specifies a polypeptide of 933 amino acids and hydropathy plots show 
hydrophobic regions near the N- and C-termini consistent with a cleavage signal sequence 
and transmembrane domains respectively. 
indicated by amino acid homologies with its counterpart in HSV-1 and - 2 ,  varicella-zoster 
virus, human cytomegalovirus 
predicted secondary structure. 
infectivity (required for virus penetration) and is able to induce protective immunity 
in experimental animals. 
similar properties and is therefore a good candidate for a vaccine antigen. 
approach to assess its potential is to use a recombinant vaccinia virus containing the 
EHV-1 g B  sequence. 

The extent of conservation of this gene is 

and Epstein-Barr virus, and by overall similarity of 
The glycoprotein gB of HSV is essential for virus 

The EHV-1 gB counterpart described here is expected to have 
One useful 

F 216 IMWNIZATLON W I I M  A VACCINIA-HSV-1 qB RECOMBINANT VIRtE:  
PREvENmON OF G W G L K N C  LA- I N  MICE, Dru E. Nilley, E d o u a r d  M. Cantin, 

IMMUNE RESPONSE AND 

FZizabeth Taylor-WLdughlin, Bernard Wss* and Harry Openshaw, City of Hope National Wdi- 
cal Center, m e ,  CA 91010. * National Insti tutes of H e a l t h ,  Bethesda, MU 20205. 
W e  have constrwted V11, a vaccinia reconbinant containing the glycoprotein B (qB) gene 
of herpes sinplex virus D(pe 1 (HSV 1) ( in  collaboration with B. Wss, N J X D )  . 
gB produced by V11 is glycosylated, expressed a t  the surface of infected cells, and in- 
distinguishable f m  authentic HSV 1 gB i n  terrrs of electrophoretic mbi l i t y .  
port here the effect of V11 vaccination in JMB/c m i c e .  
titers w e r e  undetectable in contrast to high titers i n  l i t t enmtes  vaccinated w i t h  V52, 
a vaccinia reconbinant virus which expresses HSV 1 gD. Preliminary data suggest that V11 
irduces an anti-HSV cytmtoxic T lyqhccyte response. 
subsequently challenged by the corneal imxda t ion  of the McKrae strain of HSV 1 and oom 
p r i s o n s  were mde to control mice vaccinated w i t h  V36, a vaccinia reanbinant virus which 
expresses i n f l m z a  virus hemqglutinin antigen. In animals M z e d  with V l l ,  nurtali ty 
from the HSV 1 challenge was r e d u d  from 78% to 2%,  HSV 1 shedding in  the tear film 
(3-7 days a f t e r  challenge) reduced frcm 90% t o  18%, detection of infectious virus i n  the 
t r iganha1 ganglia (3-5 days a f t e r  challenge) reduced from 90% to 15%, and detection of 
la tent  virus in the trigeminal ganglia (30 days a f t e r  challenge) reduced from 100% to 
55%. 
w h i c h  expresses HSV 1 qD. 
show prcanise as anti-HSV vaccines and as useful reagents to analyze separate cownen t s  of 
the anti-HSV jnrnme response. 

The mture 

W e  re- 
Serum anti-14% ETJSA a n t i m y  

-1s vaccinated w i t h  V l 1  were 

W obtained a similar degree of protection w i t h  V52, the vaccinia recmhinant virus 
In conclusion, both the gB and q D  reconbinant vaccinia VirUSeS 

F217 CLONING OF FILARIAL SURFACE ANTIGEN, Mar ia  Yazdanbakhsh, David A. Denham*, F e l i x  
Partono**, Rick M. Ma ize ls  and Murray E. S e l k i r k ,  Imper ia l  Col lege, London 
Un ive rs i t y ,  London SW7, U.K.. *L.S.H.T.M., * *Un ive rs i t y  o f  Indonesia.  

Lymphatic f i l a r i a s i s  i s  a ma jor  t r o p i c a l  d isease o f  man caused by t h e  p a r a s i t i c  nematodes 
Bru i a  and Wuchereria, c u r r e n t l y  es t imated  t o  i n f e c t  100 m i l l i o n  people. Surface l a b e l l i n g  4- s t u  i e s  o f  a d u l t  worms has shown a major  an t i gen  o f  29000 molecu la r  we igh t  t o  be present  on 
a l l  species o f  human lymphat ic  f i l a r i a e .  Th is  ma jor  su r face  an t i gen  i s  a g l y c o p r o t e i n  
re leased i n  h y d r o p h i l i c  form f o l l o w i n g  mechanical d i s r u p t i o n  i n  aqueous media. Enzymatic 
cleavage and abso rp t i on  exper iments have conf i rmed t h a t  t h e  29K i s  exposed on l i v e  worms and 
access ib le  t o  an t i body  b ind ing .  
be present  on l a r v a l  stages o f  t he  p a r a s i t e  48 hours a f t e r  t h e  i n j e c t i o n  o f  t h e  i n f e c t i v e  
l a r v a e  i n t o  the  hos t .  There fore  t h i s  i s  t h e  bes t  cand ida te  f o r  immunoprophylaxis. 
A 29K p repara t i on  was ob ta ined  by  d i r e c t  e x c i s i o n  o f  t h e  29K f r a c t i o n  f rom SDS-polyacryl-  
amide ge ls ,  e l e c t r o e l u t i o n  and concent ra t ion .  An t i se ra  r a i s e d  t o  t h i s  p repara t i on  
recognized the  29K su r face  g l ycop ro te in .  The serum immunoprecipi tated a 40K p roduc t  f rom 
i n  vitro t r a n s l a t i o n  o f  a d u l t  Bru i a  ma lay i  mRNA. Th i s  i s  p robab ly  a p recu rso r  o f  t he  29K. 
m e  serum was used t o  screen c & b ~ o n s t r u c t e d  i n  bac ter iophage lambda g t l l  us ing  as 
templa te  RNA i s o l a t e d  f rom a d u l t  B rug ia  pahangi. 
h y b r i d i z a t i o n  ana lys i s  these f a l l  i n t o  t h r e e p a r a t e  f a m i l i e s .  A f f i n i t y  p u r i f i c a t i o n  o f  
an t i body  w i t h  4 - g a l a c t o s i d a s e  f u s i o n  p r o t e i n  was used t o  v e r i f y  c lones  t h a t  encode the  
su r face  g l ycop ro te in .  S t r u c t u r a l  da ta  w i l l  be p resented  on the  produc ts  o f  two of these 
cDNAs. 

Th is  p r o t e i n  i s  recognized e a r l y  i n  i n f e c t i o n  and seems t o  

Eighteen clones were i s o l a t e d  and by  
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F218 BLOOD STAGE P .  FALCIPARUM ANTIGENS I N V O L V E D  I N  PROTECTIVE IMMUNE RESPONSE I N  

Ph. Dubois and L. P e r e i r a  da S i l v a .  Uni te  de P r a s i t o l o g i e  Experimentale,  I n s t i t u t  
Pas t eu r ,  25 rue  du D r  Roux 75015 Pa r i s .  
I n  p rev ious  s t u d i e s  w e  have i d e n t i f i e d  a s e r i e s  oE p a r a s i t e  p r o t e l n s  which a r e  s t r o n g l y  
recognized  by a n t i b o d i e s  p re sen t  i n  p r o t e c t i v e  s e r a  of  expe r imen ta l ly  LnFected s q u i r r e l  
monkeys (1 ) .  Two p a r a s i t e  p r o t e i n  f r a c t i o n s  p u r i f i e d  from c u l t u r e  forms and con ta in fng  
t h e s e  po lypep t ides  a r e  a b l e  t o  induce p r o t e c t i v e  a n t i b o d i e s  i n  monkeys when i n j e c t e d  wi th  
Freund ad juvan t  ( 2 ) .  Four of t h e s e  polypept ides  have now been we l l  cha rac t e i zed  E .  c o l i  
recombinant c lones  cor responding  t o  t h e s e  a n t i g e n s  have been ob ta ined  u s i n g  expres s ion  
v e c t o r s  and monospec i f ic  s e r a  have been prod~lced  nusing the  recombinant an t igens .  In t h e  
p re sen t  communication we w i l l  p r e sen t  a comparative s tudy  of  t h e  immunogonecity of  
p r o t e i n s  p u r i f i e d  from the  p a r a s i t e  or syn thes i zed  by E. 
1 Ph. Dubois, J.P. Dedet,  Th. Fandeur,  Ch. Rouss i lhon ,  M. Jendoubi,  S. P a u i l l a c ,  0. 
MercereauPui ja lon  and L. P e r e i r a  da S i l v a .  Proc. Na t l .  Acad. S c i  USA, Vol 81: 229.  
1984. 
2 Ph. Dubois, M. Jendoubi ,  S. P a u i l l a c ,  H. Jou in  and L. P e r e i r a  da S i lva .  P a r a s i t o l o g i a  
27: 31. 1985. 

EXPERIMENTAL INFECTION I N  SQUIRREL MONKEYS, M. Jendoubi,  J.M. P o s t a l ,  Y. Gysin,  

recombinant c lones .  
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Vaccines Based of Synthetic Peptides 

MONOCLONAL ANTIBODIES, B r ian  H. Barber and George Carayann io t i s ,  Dept. o f  Immunology, 
Medical  Sciences Bu i l d ing ,  U n i v e r s i t y  o f  Toronto, Toronto, Ontar io ,  Canada M5S 1A8. 
We have i n v e s t i g a t e d  an ad juvan t - f ree  an t i gen  d e l i v e r y  system based on the  hypothes is  
t h a t  an t igen coupled t o  monoclonal an t i bod ies  (MAbs) s p e c i f i c  f o r  Class I 1  ma jo r  h i s t o -  
c o m p a t i b i l i t y  comp lex  (MHC) d e t e r m i n a n t s  should be " ta rge ted"  on to  an t i gen  p resen t ing  
c e l l s ,  t h u s  f a c i l i t a t i n g  r e c o g n i t i o n  by  h e l p e r  T c e l l s .  As r e p o r t e d  e a r l i e r  
( C a r a y a n n i o t i s  and Barbe r ,  N a t u r e  327,59 (1987) ) ,  an a v i d i n - s p e c i f i c  IgG response  i s  
induced i n  mice, w i t h o u t  adjuvant,  w h e n  a v i d i n  i s  i n j e c t e d  coupled t o  b i o t i n y l a t e d  a n t i -  
c l a s s  I 1  MHC MAbs. We have e x t e n d e d  t h i s  sys tem t o  g e n e r a t e  IgG responses  t o  
b i o t i n y l a t e d  p r o t e i n s  such as bov ine  serum albumin, o r  i n f l uenza  hemagg lu t i n in  by us ing  
the  a v i d i n  as a "b r idge"  l i n k i n g  t h e  an t i gen  t o  the  MAb. S i m i l a r l y ,  us ing  t h e  a v i d i n  as 
a pep t ide  c a r r i e r ,  we have induced s p e c i f i c  IgG responses t o  two  Herpes g l y c o p r o t e i n  D 
pept ides  (2-21 and 256-267). I n  a l l  cases, a t a r g e t i n g  e f f e c t  was demonstrated because 
o n l y  m i c e  b e a r i n g  t h e  a p p r o p r i a t e  c l a s s  I 1  a n t i g e n s  responded. T h i s  app roach  m e r i t s  
f u r t h e r  e x p l o r a t i o n  as a new o p t i o n  i n  t h e  c o n s t r u c t i o n  o f  ad juvan t - f ree  vacc ine  agents. 
(Supported by t h e  Nat iona l  Research Counci l  o f  Canada and Connaught Labora to r ies  Ltd.)  

F300 ADJUVANT-INDEPENDENT IgG RESPONSES TO PROTEIN AND SYNTHETIC PEPTIDE ANTIGENS 
INDUCED I N  M I C E  BY IMMUNIZING WITH ANTIGEN COUPLED TO ANTI-CLASS I 1  MHC 

F 301 PASSIVE IMMUNIZATION AT A MUCOSAL SITE: SECRETORY IgA DIFFERS FROM S E U  Ig IN 
PROTECTION AGAINST GROUP A STREPTOCOCCAL INFECTION, Debra Bessen and Vincent A. 
Fischetti, The Rockefeller University, New York. NY 10021. 

The influence of secretory IgA (sIgA) on colonization of mucosal surfaces by group A 
streptococci was explored. The surface of the streptococcus is covered with M protein. a 
fibrillar molecule with antiphagocytic properties. Over 80 distinct serological types of 
M protein exist, and only IgG specific for the M serotype in question will mediate phago- 
cytosis of the organism in whole blood. We sought to determine the protective role, at 
the mucosa, of anti-M protein-specific Ig derived from opsonic serum and sIgA isolated 
from the saliva of opsonic donors. Secretory IgA was prepared from pooled human saliva by 
binding to the lectin jacalin. passed 
over The immunoreactivity to M6 protein 
of affinity-purified anti-M6-specific sera Ig exceeded that of sIgA by about 100-fold, as 
determined by ELISA. The anti-M6-specific antibody preparations were mixed with live type 
6 streptococci and administered intranasally (i.n.) to mice. We measured the mortality 
rate of the animals due to the bacteria colonizing and subsequently invading the mucosal 
barrier and disseminating to distal sites. The data indicate that passively acquired sIgA 
(i.n.) protects mice against challenge (i.n.) with a lethal dose of streptococci, whereas 
passively administered (i.n.) serum antibodies are without effect. We describe a new 
model for evaluating antibody-mediated protection against infection by passive immuniza- 
tion at a mucosal site. 

Whole opsonic serum and jacalin-purified sIgA were 
an affinity column of the type 6 M protein (M6). 

F302 THE HLA RESTRICTED RECOGNITION OF IDIOTYPE BY HUMAN ANTI IDIOTYPIC T 
CELL CLONES DOES NOT REQUIRE PROCESSING BY ANTIGEN PRESENTING CELLS, 

Ivo J.T.M.Claassen, Gerhard M.ten Hoor, Hans J.Bunschoten, Ab D.M.E.Osterhaus 
and Fons G.C.M.UytdeHaag, National Institute of Public Health and Environmental 
Hygiene, Bilthoven, The Netherlands. 
Although amply documented in experimental murine models, only limited 
experimental data are available supporting the existence of idiotype specific T 
helper cells in man. Recently we described the cloning and characterization of 
human anti idiotypic T cell clones with specificity for an idiotope on rabies 
virus specific immunoglobulin. In this paper we show that the idiotype 
recognized is associated with X light chain bearing immunoglobulins. Furthermore 
data are presented which indicate that the HLA-DQw2 restricted presentation of 
this idiotype to these T cell clones does not require processing of idiotype by 
antigen presenting cells. 
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F 303 ESCHERICHIA GQ!4 HEAT-LABILE ENTEROTOXIN POSSESES ADJUVANT ACTIVITY AND PREVENTS THE 
INDUCTION OF ORAL TOLERANCE IN MICE TO UNRELATED PROTEIN ANTIGENS, John D. Clements. 

Nancy M. Hartzog, Frank L. Lyon, and Laura S. Levy, Tulane University Medical Center, New Orleans, LA 

The ability of Escherichia !XU heat-labile enterotoxin (LT) to influence the induction and maintenance of 
tolerance in animals primed orally with a soluble protein antigen, ovalbumin (OVA), or in animals primed 
orally with two unrelated protein antigens administered simultaneously, OVA and bovine serum albumin 
(BSA). was examined. In this study, simultaneous administration of LT with OVA was shown to prevent the 
induction of tolerance to OVA and to increase the serum anti-OVA IgG response 30 to SO fold over OVA primed 
and PBS primed animals, respectively. This effect was determined to be a function of the enzymatically active A 
subunit of the toxin, and probably reflects the ADP-ribosylation activity of the subunit and subsequent 
intracellular increase in CAMP. Animals fed LT with OVA after the initial OVA prime developed a significantly 
lower serum IgG and mucosal IgA anti-OVA response than those fed LT with OVA in the initial immunization. 
indicating that prior exposure to the antigen reduces the effectiveness of LT to influence tolerance and its 
ability to act as an adjuvant. LT was not able to abrogate tolerance once it had been established. Serum IgG and 
mucosal IgA responses in animals receiving LT on only a single occasion, that being upon first exposure to 
antigen, were equivalent to responses after three OVA/LT primes, indicating that commitment to 
responsiveness occurs early and upon first exposure to antigen. An additional finding of this study was that LT 
can serve as an adjuvant for orally administered antigens and that it elicits the production of both serum IgG 
and muwsal IgA against antigens with which it is delivered. We are currently investigating the use of LT as an 
adjuvant for oral immunization against retroviral disease. 

701 1 2 .  

F304 IMMUNE EVASION MECHANISMS: POLYMORPHISM I N  THE CIRCUMSPOROZOITE 
PROTEIN OF PLASMODIUM FALCIPARUM, V ida l  F. d e  l a  Cruz,  A l t a f  A. La l ,  

Michael F.  Good and Thomas F. McCutchan, Malaria D i v i s i o n ,  Labora to ry  o f  
P a r a s i t i c  Diseases, Na t iona l  I n s t i t u t e  o f  A l l e r g y  and I n f e c t i o u s  D i s e a s e s ,  
Bethesda ,  MD 20892. 
E f f o r t s  towards  t h e  development o f  a n t i - s p o r o z o i t e  malar ia  v a c c i n e s  have  
focused  on t h e  r e p e a t s  o f  the c i r cumsporozo i t e  p r o t e i n .  Because o f  g e n e t i c  
r e s t r i c t i o n  o f  the immune r e sponse  t o  the r e p e a t s ,  it h a s  been  sugges t ed  
t h a t  the i n c l u s i o n  o f  p a r a s i t e  d e r i v e d  T c e l l  d e t e r m i n a n t s  a l o n g  w i t h  
t a r g e t  B c e l l  d e t e r m i n a n t s  ( i . e .  the r e p e a t s )  w i l l  h e l p  overcome t h e s e  
obstacles by  i n c r e a s i n g  v a c c i n e  c o n s t r u c t  immunogenicity,  as w e l l  as 
p r o v i d e  f o r  n a t u r a l  b o o s t i n g  i n  the f i e l d .  However, w e  have  r e c e n t l y  
observed  t ha t  the  r e g i o n s  c o n t a i n i n g  the proposed  T c e l l  d e t e r m i n a n t s  a r e  
polymorphic i n  sequence .  T h e  p a t t e r n  of v a r i a t i o n  a t  t h e  DNA and p r o t e i n  
l e v e l s  are c o n s i s t e n t  w i t h  t h e  h y p o t h e s i s  t ha t  the polymorphisms are  b e i n g  
s e l e c t e d  for by  the  immune sys tem o f  humans. But s i n c e  c r o s s - r e a c t i v i t y  o f  
T ce l l s  among d i s s i m i l a r  sequences  h a s  been documented, the polymorphisms 
i n  t h i s  molecule  are o f  unknown impact .  W e  show u s i n g  the mouse immune 
sys tem as a model  t h a t  T ce l l s  primed by  one  o f  t h e s e  v a r i a n t s  do  n o t  
p r o l i f e r a t e  when cha l l enged  w i t h  a n o t h e r ,  n o r  do  t h e y  p r o v i d e  h e l p  for 
a n t i b o d y  p r o d u c t i o n .  The immunological consequences  o f  the v a r i a t i o n  t h u s  
f u r t h e r  compl i ca t e  vacc ine  deve lopment .  

F305 IMMUNE-STIMULATING COMPLEXES ('ISCOMS') AS A NOVEL HEPATITIS B 
VACCINE, Co l in  R. Howard, Bo Sundqu i s t ,  J a n i c e  A l l a n ,  S h e i l a  E .  

Brown and Shih-Hui Chen, London School o f  Hygiene and T r o p i c a l  Medicine,  
London, U K .  
Immune-stimulating complexes (iscoms) have been p repa red  by t h e  mixing o f  
s o l u b i l i z e d  HBsAg p o l y p e p t i d e s  expres sed  i n  y e a s t  and t h e  
t r i t e r p e n o i d - l i k e  compound Quil-A. Immunization o f  BALB/c mice wi th  a 
s i n g l e  dose  o f  h e p a t i t i s  B iscoms i n  s a l i n e  r e s u l t e d  i n  a h igh  t i t r e  
a n t i b o d y  r e sponse  t o  HBsAg e q u i v a l e n t  t o  t h a t  o b t a i n e d  i n  mice immunized 
wi th  t h e  o r i g i n a l  HBsAg p r e p a r a t i o n  adsorbed  o n t o  alum. A n a l y s i s  o f  s e r a  
from mice r e c e i v i n g  iscoms r e v e a l e d  h igh  a f f i n i t y  a n t i b o d i e s  d i r e c t e d  
a g a i n s t  t h e  major  a d e t e r m i n a n t s  o f  HBsAg, and t h e  a n t i b o d y  l e v e l s  were 
d e t e c t a b l e  a t  50% -of peak v a l u e s  even  a f t e r  18 months. High secondary  
an t ibody  r e s p o n s e s  were observed  i n  immunized an ima l s  p r e v i o u s l y  
i n o c u l a t e d  wi th  a sub-immunogenic dose  o f  HBsAg i n d i c a t i n g  t h a t  h e p a t i t i s  
B iscoms r e p r e s e n t  a s u i t a b l e  immunogen f o r  u se  i n  i n d i v i d u a l s  i n  whom a 
cour se  of immunization wi th  c u r r e n t l y  l i c e n c e d  h e p a t i t i s  B v a c c i n e s  h a s  
f a i l e d  t o  produce  a s i g n i f i c a n t  anti-HBs r e sponse .  Iscoms c o n t a i n i n g  
s y n t h e t i c  p e p t i d e  ana logues  o f  HBsAg d e t e r m i n a n t s  have been p repa red  and 
immune r e s p o n s e s  t o  t h e s e  q u a n t i f i e d  i n  mice. 
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F306 STUDIES ON SYNTHETIC PEPTIDES FROM ENV GLYCOPROTEIN OF HIV, A.K. Judd,' 
M.A. Winters,2 R.C. Humphres,Z I.K. Sharma,3 G. Bhatia,3 S. Smith,' and 

W.W. Robinson.3 'Bio-Organic Chemistry Laboratory, Life Sciences Division, SRI 
International, Menlo Park, CA 94025; *Immunobiology Section, Biomedical Research 
Laboratory, Life Sciences Division, SRI International, Menlo Park, CA 94025; 
3Department of Medicine, Division of Infectious Diseases, Stanford University School of 
Medicine, Stanford, CA 94305 

The goal of this research is to investigate the potential of synthetic peptides 
as vaccines for AIDS. Synthetic peptides attached to appropriate carriers may lead to 
stimulation of antibodies capable of reacting with proteins containing the peptides in 
their sequence. 

Using a solid phase technique, we have synthesized and purified a series of 
peptides from the HIV env glycoprotein sequence. 

These peptides were conjugated to protein carrier for immunization studies. 
Initial screening of peptides was done by enzyme-linked immunosorbent assays for the 
binding of peptides to human immune sera. Then antisera to peptides were raised in 
guinea pigs. Antisera are now being tested for neutralization of viral infection. 

Results of these experiments will be presented in the poster session. 

F 307 SYNTHETIC MALARIA FALCIPARUM SPOROZOITE VACCINE - PILOT CLINICAL TRIAL 
M. Just, R. Berger, C. Muller (Univ.Childrens Hospital); D. Sturchler, H. Etlinger, 
0. Gillessen, H. Matile, R. Pink, F. Sinigaglia, B. Takacs 
( F .  Hoffmann-La Roche & Co.); Basel, Switzerland 

A safe, immunogenic, and protective malaria vaccine could contribute to the control o f  a 
disease, which involves nearly 100 million clinical cases each year. A candidate vaccine 
containing the synthetic dodecapeptide (NANP)3 - epitope of the circurnsporozoite protein 
(CSP) of Plasmodium falciparum -, coupled to tetanus toxoid as a carrier was tested in 10 
healthy adult volunteers for tolerability and immunogenicity. Following this a double blind 
study was initiated on 37 volunteers divided into 3 groups: one group receiving 2 injections 
of the vaccine i.m. B weeks apart, two other groups receivi g recombinent Inteferon alpha 

Besides ordinary hematologic and blood chemistry tests the following immunological para- 
meters were tested: 
a) humoral immune response to: (NANP)50 by Elisa, sporozoites by IFA and Western blot, 

asexual blood stages by IFA; tetanus-toxoid by Elisa. 
b) lymphocyte stimulation was tested with (NANP)50, (NANP)3, and with tetanus-toxoid. 

Hepatocyte invasion inhibition in vitro was also assayed. 
The tolerability was excellent; local reactions were only mild even in tetanus-hyper- 
immunized volunteers. The immunological results will be presented in detail. 

simultaneously with the vaccine in doses o f  1.5 or 0.5 x 10 8 IU. 

F 308 EFFECT OF DIETHYLCARBAMAZINE ON TITERS OF ANTIBODY TO FELINE ONCORNAVIRUS- 
ASSOCIATED CELL MEMBRANE ANTIGEN (FOCMA) IN FELINE LEUKEMIA VIRUS (FeLV) 

INFECTED CATS AND CATS GIVEN FeLV VACCINE. Lynn W. Kitchen, Division of Infectious 
Diseases, Tulane University Medical Center, New Orleans, LA 70112. Diethylcarbamazine (N, 
N-diethyl-4-methyl-1-piperazine;DEC) is the mainstay drug for prevention and treatment of 
the human filariases. An opsonic action of DEC may generate increased immune responses to 
microfilariae. In the present study, 9 domestic cats infected with FeLV that tested 
negative for antibody to FOCMA before treatment tested positive (> 1:lO serum dilution, 
geometric mean titer [GMT]=278) for antibody to FOCMA after DEC tfeatment (10 mglkglday PO 
x 1 no). Among 19 cats initally testing positive for FOCMA antibody, higher titers were 
noted after treatment in 17 (pretreatment GMT=264; posttreatment GMT-6, 158). DEC 
treatment given for 2 weeks with a single IM dose of NORDEN FeLV vaccine increased the 
titer and duration of antibody to FOCMA in 3 cats (2 FeLV-naive; 1 FeLV-exposed) in 
comparison to 3 vaccinatedluntreated controls. 
conceivably alter serologic outcomes of vaccine trails in Africa regarding HIV. 

Use of DEC 6s an antifilarial agent could 
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F 309 AiCTI :D iCTT?E A N ? : ; 5 5 Y  nI: A PROSPECTIVE 'JRCCINE A G A I N S T  HEPATITIS E 
E .  Kura;, i .  ; i i ~ ~ & i ~ < k ,  ..i. C'tdia, V .  i<aniecek 
ii.-t i t u t c  . ~ i  Mo1ec:il.ir S ? i l c t  i i s ,  C i c c i ~ o s ; ~ v u b  A~ddeiiiy cuf S c i e n c e s ,  
F;k!ii;iiigovii Z ,  l i jo  3 7  F'i-.a.gue 0 ,  C z ~ : , ~ i i c s l u v d k i d .  

T i l e  i d e a  t!h&t r e g u i , i ~ i u i i  of i.he immune r e s p o n s e  c a n  t a k e  p l a c e  ai t!iu i c v i l  o f  
t;ie i d i o :  ype ; r i o g i  io.1 v i d  d i i  i d i o t y p u - d i i t i  i d i o t y p e  r e a c t i o n  w a s  f i i - r  
pi c o p - ~ ~ c d  b y  Jeri-,e i r i  7 4 .  M a n i p u l a t i o i i  of r h c  immune r e s p o n s o  by i n j e c t i o i i  o f  
a t t t 2 i h ~ i i c c d  t o  i d i o t y p e  h a s  beer, documented iin s e v e r a l  s y s t e m s .  I n  t h i s  work we 
p r u p , ~ r . c d  I~+tbtriL d i l d  inou2c x!id i o n t a i i i i i i g  a n t i - i d i o t y p e  a n t i b o d y  aga insr .  a 
moi-ioclonal s l i i d  d g d i n s t  so1110 p u l y c l v n a l  ant-i-HBsAg a n t i b o d i e s .  The 
immunoglubui i i i  f ra<: t  i o n s  of tktes= sera  provoked t h e  f o r m a t i o n  f o  a n t  i-HEsA5 
a : . i i t . d y  w i i e i :  i i l j e c t e d  i n t o  EALB/c mica .  The sera of humans r e p e a t e d l y  
it,,ri!cliiied witlh tiumdili di i t  i -HE.;hg cr i i t ibodir~;  ds d means of p a s s i v e  p r o t e c t  i o n  
agai i , , t  t i c p d t i t i s  E; weie 6 1 1 0 w i l  t u  c o n t a i n  a n t i - i d i o t y v p e  a n t i b o d y .  T h ~ s e  
ant i - i d i o t y p e  d i i t i b i o d i e . 5  ~ c l i c . i ; a t c d  dn a n t i  -HEs.ig r o s p u n s e  a f t e r  i in i i tun i ic r t iu i .  
v f  BALE/,- inice  and 3yr ia1 ,  I l d n s L e r - .  Ouch said ir,ay La a pcLeni.ia1 s v u r ~ e  i f  
!i J ni, i-i d i , r i - i ~3 i 1.1 t y p c  vat- -1: i i ,Q 

F 310 PROTECTION AGAINST VIRAL ENCEPHALITIS BY 4 SYNTHETIC P E P T P E  SELECTED 
F P R  SURFACE PROBABILITY, p i e r r e  J. Talbot , Gervais Dionne and Martial  

Lacroixl", ViroloFy Research Center  and IAF BioChem International Inc., Insti tut  Armand- 
Frappier,  Universite du QuCbec, 531 boulevard des  Prairies,  Laval, Qudbec, CANADA H7N 4Z3. 
The JHM s t ra in  of murine hepatit is  virus (MHV-JHM) is a neurotropic member of t h e  Coronaviridae,  
a family of enveloped viruses t h a t  contain a single stranded RNA of positive polarity. The agent  is 
involved in encephalit is  and demyelination in mice  and rats.  This exper imenta l  model of virus- 
induced disease of t h e  cent ra l  nervous system may have  d i rec t  relevance to some human 
neurological disorders such a s  multiple sclerosis or  Parkinson's disease. Monoclonal antibodies have  
identified c r i t i ca l  de te rminants  of virus biology and neuropathogenicity o n  t h e  ex terna l  peplomer 
glycoprotein E2 of MHV-JHM. 
In order to physically map such de terminants  on t h e  E2 protein,  potential  immunogenic peptides 
were  se lec ted  f rom t h e  amino acid sequence predicted f r o m  t h e  published DNA sequence  of t h e  
cloned gene. 4. was used t o  se lec t  a decapept ide  
homologous to 0.8% of t h e  E2 residues. This sequence of amino acids corresponded t o  a minor peak 
on a hydrophilicity plot, t h e  usual selection strategy. Immunization of mice  with t h e  chemically 
synthetized peptide coupled to  keyhole l impet hemocyanin elicited high levels of neutralizing 
antibody and protected against  a lethal virus challenge. Pro tec t ion  cor re la ted  with a cr i t ica l  level 
of anti-peptide antibody, which could b e  reached a f t e r  a single inoculation. These results suggest 
t h a t  an appropriate antibody response to  a highly res t r ic ted ,  sur face  exposed domain of th i s  viral  
protein is c r i t i ca l  in determining t h e  outcome of infection of t h e  cent ra l  nervous system. 

The sur face  probability method of Emini 

F 31 1 

BECOME HIGHLY IMMUNOGENIC VACCINES, George Lowell, Lynette Smith, Wendell Zoiilnger, W. Rlpiey 
Baiiou, Wayne Hockmeyer, Jeffrey Chuiay, Edwin Beachey, Michelle Pace & Isaac Chaiom. Waiter Reed 
Army institute of Research, Wash, DC 20307 and VA Med Ctr & Unlv of Tennessee, Memphis, TN 38104. 
When meningococcai outer membrane protelns are isolated, their hydrophobic interactions result In the 
formation of whole or fragmented vesicles which we have called "proteosomes." We have found that 
addition of a hydrophobic foot (HFt) consisting of a lauroyi group or a series of hydrophobic amino 
acids to one end of a peptlde allows it to hydrophoblcally complex to proteosomes after simple dialysis. 
Such proteosome vaccines, made wlth synthetic peptldes representlng malarla circumsporozoite proteins, 
malaria merozolte gp113 & gplOl, trypanosome VSG and group A streptococcal M proteins were highly 
immunogenic In mlce without any other adjuvants. 
HFt was essentlal for thls lmmunogenicity perhaps due to epltope stabllization induced by cysteic dimer- 
ization. Differences were also found when the HFt was moved from the amino to the carboxy terminus. 
Although adding the HFt and a cysteine made many peptides immunogenic without elther proteosomes or 
adjuvants, vaccines with proteosomes were invariably far more Immunogenic (ELSA IgG & IFA titers 
exceeded lo4-los) and were effective even In mouse strains that were non-responsive to the peptide. 
Proteosomes' hydrophobic muitlmoiecuiar structure end the fact that they are B cell mitogens suggest 
that they may serve In vaccines not only as T cell carrier proteins but also as adjuvants perhaps vla 
enhancement of antlgen processing. Slnce proteosomes have already been shown to be safe for human 
use as components of meningococcai vacclnes, and since the IgG Induced can recognlze native proteins, 
this novel system has immediate appiicatlon for the development of peptide vaccines for humans. 

SYNTHETIC MALARIA, TRYPANOSOME OR STREPTOCOCCAL PEPTIDES HYDROPHOBICALLY 
COMPLEXED TO PROTEOSOMES VIA HYDROPHOBIC AMINO ACID OR LAURiC ACID FEET 

A cysteine inserted between the epitope and the 
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F 312 ENHANCEMENT OF IMMUNOGENICITY BY ANTIGEN STRUCTURE MODIFICATION. 
J. Gabriel Michael, Department of Microbiology and Molecular Genetics,  University of 
Cincinnati Medical Center, Cincinnati, Ohio 45215 

We have reported on a new approach of achieving enhanced immunogenicity through s t ructural  
modification. This approach involves substitution of carboxylic groups on a protein antigen by amino 
groups. The substitution results in increase of positive charges and resistance t o  enzymatic degradation 
of t he  antigen. Several protein antigens which were modified by this technique, such as bovine serum 
albumin, hen egg albumin, ferri t in,  t e t anus  toxoid all demonstrated dramatic  enhancement  of 
immunogenicity, as much as 1000 fold, as determined by antibody formation and T cell proliferation 
isolated from immunized mice. The modified antigens were capable of inducing significant antibody 
response in low-responder strains of mice and were immunogenic when administered in a tolerogenic 
mode, intravenously or orally. The modified proteins were found to be presented very efficiently by 
antigen presenting cells to T helper cells. 
In summary, our experimental da t a  provide strong evidence that  this new approach in antigen structure 
modification may prove useful in development of vaccines. 

F 313 AN OLIGOSACCHARIDE VACCINE FOR HUMAN COLON CANCER, Chr is topher  L. 
Reading and J. M i lbu rn  Jessup, M.D. Anderson Hosp i ta l ,  Houston, TX 
77030. 

Ana lys is  o f  s t r u c t u r a l  s tud ies  and s tud ies  w i t h  murine monoclonal an t i bod ies  
revea l  t h a t  t he re  a re  a l a r g e  number ( a t  l e a s t  19)  o f  human co lon  carcinoma- 
assoc ia ted  carbohydrate s t ruc tu res .  Ana lys is  o f  t h e  s p e c i f i c i t y  o f  humoral 
and c e l l u l a r  immune responses o f  p a t i e n t s  t r e a t e d  w i t h  autologous co lon  
tumor c e l l  vaccine w i l l  d e f i n e  which of these s t r u c t u r e s  a re  immunogenic i n  
humans and p rov ide  evidence f o r  o r  aga ins t  autoimmune comp l i ca t i ons  f rom 
boos t ing  immunity t o  these s t r u c t u r e s .  
CoLoZ6 i n  Balb/c mice and .le novo carcinogen- induced co lon  tumors i n  CF-1 
mice prov ide  a p rec l  i n i c a l y o d e l t o  analyze immunizat ion schedules, doses, 
p resenta t ion ,  s ide  e f f e c t s ,  and e f f i c a c y .  
s y n t h e t i c  carbohydrate vaccine approach t o  boost immunity i n  p a t i e n t s  who 
have had a co lon  tumor c l a s s i f i e d  as Dukes Bz o r  C resected. P ro longa t ion  
o f  d isease- f ree  s u r v i v a l  i n  the  absence of autoimmune comp l i ca t i ons  would 
p rov ide  evidence o f  e f f i c a c y  and sa fe ty .  

T ransp lan tab le  syngeneic co lon  tumor 

It may be poss ib le  t o  use a 

F 314 DETECTION OF HUMAN HORMONE-LIKE MOLECULES ELABORATED I N  VITRO BY 
NEISSERIA OONORRHOEAE, Edward  N .  R o b i n s o n ,  J r .  a n d  Z e l l  A. 
McGee, t h e  U n i v e r s i t y  o f  L o u i s v i l l e ,  L o u i s v i l l e ,  K e n t u c k y ,  40292  
a n d  t h e  U n i v e r s i t y  o f  U t a h ,  S a l t  L a k e  C i t y ,  U t a h ,  84132.  

P u b l i s h e d  d e s c r i p t i o n s  o f  t h e  a b i l i t y  o f  b a c t e r i a l  t o x i n s  t o  b i n d  to human 
hormone  r e c e p t o r s  a n d  t h e  e l a b o r a t i o n  o f  h o r m o n e - l i k e  m o l e c u l e s  i n  v i t r o  
by t u m o r - a s s o c i a t e d  b a c t e r i a  p r o m p t e d  a s e a r c h  f o r  h o r m o n e - l i k e  m o l e c u l e s  
e x p r e s s e d  b y  g o n o c o c c i .  M o n o c l o n a l  a n t i b o d i e s  t o  human c h o r i o n i c  g o n a d o -  
t r o p i n  ho rmone  ( h c g )  were u s e d  i n  d o t  b l o t  a n d  e l e c t r o b l o t  a s s a y s  t o  
d e t e c t  h c g - l i k e  m o l e c u l e s  i n  w h o l e  c e l l  l y s a t e s  o f  a g a r - g r o w n  Neisseria 
g o n o r r h o e e  a n d  N. s u b f l a v a .  A n t i b o d y  t o  t h e  a l p h a  s u b u n i t  of h c g  b o u n d  a 
6 0 k d  p r o t e i n  p r e s e n t  i n  g o n o c o c c a l  l y s a t e s  b u t  n o t  i n  a s i m i l a r l y  p r e p a r e d  
l y s a t e  o f  &. s u b f l a v 3 .  A n t i b o d y  t o  t h e  b e t a  s u b u n i t  o f  h c g  b o u n d  n u m e r o u s  
g o n o c o c c a l  p r o t e i n s  o f  a w i d e  r a n g e  o f  m o l e c u l a r  w e i g h t s .  O n l y  o n e  
p r o t e i n  i n  t h e  s u b f l a v a  l y s a t e  was r e c o g n i s e d  b y  b e t a - h c g  d i r e c t e d  
m o n o c l o n a l  a n t i b o d y .  The p a t h o g e n i c  r o l e  o f  t h e s e  h o r m o n e - l i k e  m o l e c u l e s  
is unknown.  The i m p l i c a t i o n s  of  b a c t e r i a l  m i m i c r y  o f  human s u b s t a n c e s  for 
v a c c i n e  p r o d u c t i o n  i n c l u d e  t h e  i n a b i l i t y  t o  e l i c i t  s i g n i f i c a n t  a n t i b o d y  
t i t e r s  d u e  t o  h o s t  t o l e r a n c e  a n d  t h e  r i s k  o f  p r o d u c i n g  a u t o i m m u n e  d i sease  
i n  v a c c i n e  r e c i p i e n t s .  
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F315 A COMPARISON OF ADJUVANT EFFICACY FOR A RECOMBINANT HERPES SIMPLEX VIRUS 
GLYCOPROTEIN VACCINE, L i s a  Sanchez-Pescador,  Rae Lyn Burke, Gary O t t ,  
P h i l i p  Ng. Cate Larsen ,  Barbara  Gervase and Gary Van Nest, Chi ron  C o r p o r a t i o n ,  
E m e r y v i l l e ,  CA. 

The emergence of recombinant DNA d e r i v e d  s u b u n i t  v a c c i n e s  h a s  i n t e n s i f i e d  t h e  need 
f o r  s a f e  and e f f e c t i v e  a d j u v a n t s .  We have used one such  recombinant v a c c i n e  c a n d i d a t e  
a n t i g e n ,  t h e  h e r p e s  s implex  v i r u s  t y p e  1 g l y c o p r o t e i n  D (gD), t o  compare t h e  a b i l i t y  of 
s e v e r a l  a d j u v a n t s  t o  s t i m u l a t e  immunity in g u i n e a  p i g s .  A t r u n c a t e d .  s e c r e t e d  form of gD 
e x p r e s s e d  i n  Chinese hamster  ovary  c e l l s  was p u r i f i e d  and formula ted  w i t h  t h e  a d j u v a n t s  
comple te  Freund ' s ,  aluminum hydroxide ,  muramyl d i p e p t i d e  and a l i p o p h i l i c  muramyl 
t r i p e p t i d e  (MTP-PE). The muramyl p e p t i d e s  were d e l i v e r e d  i n  a v a r i e t y  of v e h i c l e s  
i n c l u d i n g  a 50% o i l  emulsfon, a 4% oil emuls ion ,  and l iposomes (MTP-PE o n l y ) .  I n  t h e  
f i r s t  phase  of t h e  s t u d y  gD, combined w i t h  MTP-PE i n  a 4% o i l  emuls ion  was e s p e c i a l l y  
e f f e c t i v e  i n  g e n e r a t i n g  anti-gD a n t i b o d y  titers. I n  t h e  second phase ,  t h e  a d j u v a n t s  were 
compared f o r  t h e  e l i c i t a t i o n  of p r o t e c t i v e  immunity a g a i n s t  a g e n i t a l  c h a l l e n g e  w i t h  
h e r p e s  s implex  v i r u s  t y p e  2. Animals were immunized 3 times w i t h  gD and t h e  v a r i o u s  
a d j u v a n t s  p r i o r  t o  v i r u s  cha l lenge .  T h e r e a f t e r .  a n i m a l s  were monitored d a i l y  f o r  h e r p e t i c  
l e s i o n s ,  u r i n a r y  r e t e n t i o n ,  and m o r t a l i t y .  R e s u l t s  i n d i c a t e d  t h a t  c l i n i c a l  symptoms of 
t h e  MTP-PE and Freund ' s  a d j u v a n t  groups  were s i m i l a r  i n  magnitude and were markedly 
reduced compared t o  t h o s e  of t h e  aluminum hydroxide  o r  unimmunized c o n t r o l  groups.  

F316 

Considerable evidence has accumulated t o  support t he  concept o f  s p e c i f i c  i n te rac t i ons  
between I a  molecules and pept ide antigens. I t  i s  no t  c lear ,  however, how a very l i m i t e d  
number o f  l a  molecules could bind the almost endless v a r i e t y  o f  p o t e n t i a l  imnunogenic 
determinants. I n  a previous study o f  the a f f e c t  of s i n g l e  amino ac id  subs t i t u t i ons  on I a  
b ind ing  the very permissive nature o f  antigen- a i n t e r a c t i o n  was demonstrated. We a l so  

and speculated t h a t  recogn i t i on  o f  such mo t i f s  could represent a mechanism t o  achieve a 
very permissive type o f  i n t e r a c t i o n  t h a t  y e t  re ta ined  some degree o f  s p e c i f i c i t y .  The 
purpose o f  the present set o f  experiments was two f o l d :  F i r s t ,  t o  determine whether t h  
pept ide regions, predic ted on the bas is  o f  s t r u c t u r a l  s i m i l a r i t y  t o  be invo lved i n  I A  
binding, were i n  f a c t  involved: Second, i n  instances i n  which the  same pept ide bound more 
than one Ia-molecule, t o  determine hhether the same pept ide reg ion was used t o  i n t e r a c t  
w i t h  the d i f f e r e n t  I a  molecules. We tested the  I d  b ind ing capaci ty  o f  overlapping peptides 
der ived from sperm q a ! e  myoglobin (My0102-125). and in f luenza hemagglut inin (Ha121-146). 
I n  both cases the I A  - i n t e r a c t i n g  determinants contained the sequence m o t i f  postu la ted t o  
be importan f o r  I A d  b ind ing.  
I A k  and IEh i n t e r a c t i n  
binding. Both t h e  IAR- in teract ing determinant i n  Ha121-146 and the Ed- in teract ing 
determinant i n  My0103-125 mapped t o  the same regions invo lved i n  IA '  i n te rac t i on ,  
suggesting t h a t  d i f f e r e n t  I a  molecules may recognize c lose ly  r e l a t e d  s t ruc tu res .  

STRUCTURAL SIMILARITY OF la-BINDING REGIONS FROM UNRELATED ANTIGENS, A. Sette, S. 
Buus, and H. Grey, Nat l .  Jew. C t r .  f o r  Imnunol. & Resp. Med., Denver, CO 80206. 

showed t h a t  unre la ted peptides t h a t  are good I A  d binders share a comnon s t r u c t u r a l - m o t i f ,  

8 

g Furthermore, s ince HA121-146 and My0102-125 a l so  containe 
determinants. the same peptides were tested f o r  I A k  and I E  

F 31 7 THE ROLE OF LAUROYL AND TETRAPEFTIDE CYGG IN T CEJL ACTIVATION BY SYNTHETIC 
PEPTIDES FROM P. FALCIPARUM CIRCUMSPOROZOm PROTEIN. LF Smith. GH Lowell. WR Ballou 

and U Krzych. Depts. of Bacterial Diseases and Immunology, WRAIR and Dept. of Biology, CUA, Wash., DC. 
We have observed that priming with P. falciparum circumsporozoite (CS) synthetic peptide (NPNA)4 [(F4)], 
without any adjuvants. generates secondary IgG responses in responder C57B116 mice only if the peptide is 
conjugated to lauroyl-CYGG (LC). 
peripherally with either F4. C-F4 or LC-F4 in Complete Freunds Adjuvant (CFA). Eight days later lymph 
node (LN) T cells were tested for their ability to respond to F4 and F4 constructs in the T cell proliferative 
assay. Results demonstrated that F4-specific T cells responded equally to F4 and F4 constructs. In 
conslrast. C-F4-specifc T cells showed a significant response upon in virro challenge with the priming 
antigen or LCF4, but not with F4. However, additon of the lauroyl group during priming did not enhance the 
CF4 effect. It is conceivable that the addition of CYGG to F4 creates an immunodominant epitope distinct from 
the epitope on F4, thereby activating T cell specificities other than F4. The potential enhancing effect of the 
lauroyl group might have been obscured by the presence of CFA during in vivo priming therefore. in vitro T 
cell activation of two (NANP)40-specific T cell clones was utilized for this assessment. Upon stimulation 
with F4. C-F4 or LC-F4. both clones demonstrated a striking preference for LC-F4. 
intermediate response and F4 was least effective. These data clearly demonstrate that both the lauroyl and 
the tetrapeptide CYGG augment T cell activation by small peptides. Whereas the enhancement seen with 
peptides conjugated to lauroyl may be related to the unusual ability of hydrophobic moieties to interact with 
antigen presenting cells, addition of CYGG to the peptide may stabilize the conformation of a T cell epitope 
and thereby promote antigen presentation. The cellular basis of the mechanism of LC enhancement is 
currently being studied. This information should be extremely useful in the planning and design of 
synthetic vaccines. 

To determine the role of LC in T cell activation, mice were immunized 

C-F4 induced an 
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F318 POTENTIATION OF ANTIBODY RESPONSES TO SYNTHETIC HEPATITIS B 
PEPTIDE; Michael W. Steward, Sheila E .  Brown and Colin R. Howard; 

London School of Hygiene and Tropical Medicine, London WClE 7HT, U.K. 
The ability of monoclonal and polyclonal antibodies to potentiate the 
level and affinity of antibody responses has been assessed in mice. In 
preliminary experiments, model antigens (hapten:protein conjugates) were 
complexed with monoclonal anti:hapten and anti:carrier antibodies. The 
results showed that either IgG or IgM antibodies were able to enhance the 
antibody response to both hapten and carrier moiety of the conjugate. 
Furthermore, a monoclonal IgG anti:HBsAg antibody was shown to potentiate 
the response to HBsAg compared to the response to HBsAg given alone in 
terms of both affinity and antibody levels. On the basis of these 
results, we assessed the ability of both human polyclonal and murine 
monoclonal anti:HBsAg antibodies to influence the response in mice to a 
synthetic peptide representing residues 139-147 of HBsAg. This region 
corresponds to part of the 'a' determinant of HBsAg,antibodies to which 
confer protection to viral infection. Immunization with complexes of 
peptide and each antibody resulted in enhanced immunogenicity and the 
development of high affinity antibodies to the peptide which 
cross-reacted with native HBsAg. Immunization with immune complexes 
represents an alternative approach for enhancing the immunogenicity of 
synthetic peptides. 

F 319 MODULATION OF THE IMMUNE RESPONSE TOWARDS ANTI-FELV IMMUNITY WITH ANTI-IDIOTYPE 
ANTIBODIES. Weijer, K., Osterhaus, A., Overman, P. and UytdeHaag, F; 
The Netherlands Cancer Institute, Amsterdam, The Netherlands; National Institute 
of Public Health and Environmental Hygiene, Bilthoven, The Netherlands. 

Among the approaches to develop a FeLV vaccine, we considered the generation of an anti- 
idiotype vaccine. Virus neutralizing mouse monoclonal antibodies (MoAbl) were generated 
against an epitope of gp70 shared by all three subtypes. Against one of these, MoAb 3-17, 
a panel of 15 anti-idiotype monoclonal antibodies (MoAbZ) were generated. They proved to 
recognize partially overlapping private idiotypes within the paratope of MoAb 3-17. 
Repeated imnunizations with these MoAbZ coupled to KLH, resulted in low-titered anti-FeLV 
serum titers in BALB/c mice. In a second series of experiments rabbits were imnunized with 
an affinity purified polyclonal cat anti-FeLV neutralizing antibody preparation. Imnuni- 
zation of BALB/c mice with Ig from these rabbits resulted in high anti-FeLV antibody 
titers within 3 weeks. 

F 320 CHllRILCTERIZATION OF ANTIBODIES RECOGNIZING PROTEIN I OF NEISSERIA GONORRHOEM PRO- 
DUCED BY INJECTION WITH PROTEIN I - LIPOSOHE CONSTRUCTS. Weteler, L.M.; Blake, 

Gotschlich, E.C.; Laboratory of Bacteriology and Immunology. The Rockefeller Univer- 
New York, N.Y. 10021 A major goal of gonococcal research is the development of a 

I rhea1 vaccine. A vaccine candidate is the major outer membrane protein (PI) of the 
gonococcus which has limited antigenic variability. Two main subtypes, PIA and PIB, and 9 
main serotypes have been described. In order to avoid raising anti-Protein I11 (PIII) 
blocking antibodies, PI was chromatographically isolated with minimal PI11 contamination 
(less than 1%) from Pgh 3-2 (PIB), a serum sensitive gonococcal strain and W 1  (PIA), a 
serum resistant gonococcal strain. Alum was first used as an adjuvant and antibodies raised 
did not agglutinate the organisms and were not opsonic. and bactericidal titers were not in- 
creased. In order to present PI in a form mimicking its in vivo disposition, it was in- 
serted into liposomes. Antibodies raised did agglutinate the organism and they contained 
opsonic and bactericidal activity greater than the preimmune and alum generated sera. The 
PIB-liposome antisera also had higher ELISA titers to a synthetic peptide equivalent to the 
exposed portion of PIB and a higher percentage of antibodies absorbed by whole organisms 
than the PIB-alum antisera. We speculate that the differences in these results can be at- 
tributed to When PI is presented ab- 
sorbed to alum, the specificity of the antibodies produced is mainly to buried epitopes; 
however, when PI is presented in liposomes, the antibodies raised mainly recognize surface 
exposed epitopes of the protein. The liposome seems an ideal vehicle to present membrane 
proteins as vaccine candidates. 

the method by which PI is presented as an immunogen. 
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Vaccinia and Other Viral Delivery Systems 
F 400 DESIGN CONSIDERATIONS FOR VACCINES AGAINST RELAPSING DISEASES, Michael  W .  Clarke  

and Vern B. Car ru thers ,  U n i v e r s i t y  o f  Western Ontar io,  London, ON N6A 5C1. 
Pathogens which p e r s i s t  i n  t h e  i n fec ted  hos t  p roduc ing  ch ron ic  o r  r e l a p s i n g  disease present  
a g rea t  cha l lenge f o r  t h e  vacc ine  designer.  Pers is tence i s  u s u a l l y  due t o  t h e  p resen ta t i on  
o f  novel  an t igens  on t h e  su r face  o f  t he  organism and t h e  consequent appearance o f  new sero- 
types .  The mechanisms which va r ious  organisms u t i l i s e  t o  generate a r e p e r t o i r e  o f  an t i gen ic  
v a r i a n t s  a re  d i ve rse  and i n c l u d e  p o i n t  muta t ions  and complex chromosomal rearrangements. 
We are  s tudy ing  t h e  v a r i a n t  surface g l ycop ro te ins  (VSG's) f rom A f r i c a n  trypanosomes, p ro to -  
zoan p a r a s i t e s  which a re  respons ib le  f o r  a ch ron ic  r e l a p s i n g  d isease o f  humans and domest ic 
animals i n  A f r i c a  south o f  t h e  Sahara. These molecules c o n s t i t u t e  a very  l a r g e  and d i v e r s e  
f a m i l y  o f  polymorphic g l ycop ro te ins  t h a t  represent  a very  use fu l  model o f  an t i gen ic  
v a r i a t i o n .  Four VSG's w i l l  be descr ibed which, a l though n o t  i d e n t i c a l ,  share imunochemica l  
and s t r u c t u r a l  f ea tu res .  Monoclonal a n t i  bodies have been de r i ved  some o f  which c ross- reac t  
w i t h  a l l  f o u r  VSG's and o the rswh ich  are  s p e c i f i c  f o r  one VSG. 
and t h e i r  p rec i se  s t r u c t u r e  determined and loca ted  on t h e  sequence o f  t h e  VSG's. 
between ep i topes  a re  a t  t he  l e v e l  o f  c e r t a i n  c r i t i c a l  amino a c i d  res idues  which d e f i n e  t h e  
irnmunochemical s p e c i f i c i t y  o f  a VSG. 
s p e c i f i c  s y n t h e t i c  pep t ide  vaccines. 

These ep i topes  a re  mapped 
D i f f e rences  

These f i n d i n g s  a re  impor tan t  f o r  t h e  des ign  o f  pan- 

F 401 CONSTRUCTIONS AND IMMUNOGENECITY O F  PLASMODIUM FALCIPARUM 
CIRCUMSPOROZOITE PEPTIDE CONJUGATE VACCINES. Stan J.Cryz I ,  John U. 
Q u e l ,  J e r r y  C.Sadoff2 and R i p l e y  B a l l o u 2 .  Swiss Serum and Vaccine 
I n s t i t u t e ,  Berne,  S w i t z e r l a n d 1  and W a l t e r  Reed Army I n s t i t u t e  o f  
Research,  Washington. DC2. 

Conjugates were formed between the immunodominant t e t r r p e p t i d e ,  
A l a d s n d l a - P r o ,  o f  the Plasmodium f a l c i p a r u m  ci rcumsporozoi te  p r o t e i n  
(CSP) and vat- i ous c a r r i e r  p r o t e i n s  su i tab1 e f o r  human use.  Syn the t i c a l l  y 
p r e p a r e d  (A1 a d s n - P r o - A l  a) (R3) or  (A1 a d ~ n - A l a - P r o ) ~  (R6)  were coup1 e d  t o  
t e t a n u s  t o x o i d ,  choleragenoid,  c h o l e r a  t o x i n  or Pseudomonas aeruainosa 
t o x i n  A v i a  r e d u c t i v e  aminat ion u s i n g  a d i p i c  a c i d  d i h y d r a z i d e  as a spacer .  
Conjugates were s t a b l e ,  nontoxic  and non-pyrogenic.  Imnunogeneci t y  was 
determined by immunizing r a b b i t s  i n t r a m u s c u l a r l y  w i t h  c o n j u g a t e s  adsorbed 
t o  A1(OH)3. ,Both R3 and R6 when coupled t o  c a r r i e r  p r o t e i n s  were capable  o f  
e l i c i t i n g  h i g h  anti-CSP immunoglobulin G ( I g G f  ELI% t i t e r s .  The magnitude 
o f  the  imnune response was dependent upon t h e  c a r r i e r  used. C h o l e r a  t o x i n  
and t o x i n  A c o n j u g a t e s  were the most immunogenic w h i l e  t e t a n u s  t o x o i d  
c o n j u g a t e s  were p o o r l y  immunogenic. Repeated imnunizat ion were o n l y  
m o d e r a t e l y  e f f e c t i v e  a t  i n c r e a s i n g  anti-CSP a n t i b o d y  l e v e l s .  

F 

N 

402 

Y 12208. 

INDUCTION OF ANTIBODY PRODUCTION TO FYNTHETW PEPTIDW VIA PEPTIDE 
PHOSPHOLIPID COMFLGXES. Goodman-Snitkoff , P. Heimer , W. Danho , M. 
Felix and R.J. Mannino . Dept. Micro. and Immunol. Albany Med. Col, Albany, 

Peptide Research Dept. Hoffmann-LaRoche Inc., Nutley, NJ 02110. 
We have found that cross-linking peptides to phospholipid and complexing this with additional phos- 
pholipid results in a strong immune reponse to the peptide in the absence of any additional protein 
carriers or adjuvants. Peptides that are neutral or hydrophilic in a Hopp and Woods analysis do not 
stimulate antibody production when complexed in this way. However, peptides which are amphipathic 
can induce significant antibody titers (>25,Mx)) after two immunizations, which increase to more 
than l00,OOO after a third immunization and are predominantly of the IgG, and IgG, sub- 
classes. These data are indicative of T helper cell involvement. The immunogenicity of the amphi- 
pathic peptides is dependent upon their being covalently linked to and complexed with phospho- 
lipids. If the peptide is injected in saline or in the presence of phospholipid without covalent 
linkage to phospholipid, there is no immune response. Furthermore, the covalent linkage of a non- 
immunogenic, hydrophilic peptide to the immunogenic, amphipathic peptide stimulates production of 
antibody to the previously nonimmunogenic peptide. The findings here lead to the following working 
hypothesis: 1) crosslinking of a peptide to and complexing it with phospholipid allows the peptide 
to be presented to the immunocompetent cell in a multivalent configuration similar to that on a cell 
surface; 2) multivalency alone is not sufficient to assure an immune response, but amphipathicity of 
the peptides is also required. This method of complexing amphipathic peptides and phospholipid 
molecules allows the presentation of B and T cell determinants in a multivalent complex which stimu- 
lates antibody production by providing the components necessary for activation of both cell types. 
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F403VARIABLE BINDING SITE FOR HIV NEUTRALIZING ANTIBODIES HAS A 
CONSERVED ARCHITECTURE WITHIN THE EXTERNAL ENVELOPE PROTEIN, Jaap 

Goudsmit and Rob H. Meloen; Human Retrovirus Laboratory, AMC, 
Amsterdam, the Netherlands and Central Veterinary Institute, 8200 AB 
Lelystand, the Netherlands. 
The host range of HIV appears to be restricted to humans and 
chimpanzees, limiting the opportunities for vaccine efficacy studies to 
these two species. Therefore sera from HIV infected numans and 
chimpanzees and the PEPSCAN method were used to identify neutralizing 
epitopes across the entire gp120. An immunodominant domain in the 
carboxyl terminal region V3 that bound HIV neutralizing natibodies was 
identified. HTLV-IIIB and LAV inoculated chimpanzees recognized the 
amino-acid sequence IRIQRGPGRAFVTIG (aa307-321) of HTLV-111 B, but not 
the corresponding region within HTLV-I11 RF. A HTLV-I11 RF inoculated 
chimpanzee recognized the RF sequence: ITKGPGRVIYATG at the same 
location, but not corresponding region of HTLV-111 B. The HTLV-111 B 
residues IQR and AF and the HTLV-I11 RF residues TK and VI flanking a 
highly conserved P-turn (GPGR) appeared to be crucial for binding these 
type-specific antibodies of HIV-infected humans and chimpanzees. This 
suggests a general architecture of this epitope for all virus variants. 

F404 RECOMBINANT MOLECULES AND THE DEVELOPMENT OF NEW VACCINES AGAINST 
WHOOPING COUGH. 
A. Bartoloni, M.G. Pizza, R. Gross, G. Grandi' and R. Rappuoli. 

sclavo Research center, Siena, Italy; 'Eniricerche, Milan, Italy 
By engineering of the genes encoding pertussis toxin (PT) we tried to 
construct new protective molecules for the development of a new vaccine 
against whooping cough. These molecules include the 5PT subunits expressed 
in E. coli as fusion proteins and the 5 subunits expressed in B. subtilis. 
All these constructions were unable to cause a protective antibody response 
in mice from the intracerebra1 challenge with B. pertussis. Studies on the 
immunogenicity of these molecules have led us to understand some of the 
reasons which make these molecules unsuitable as a vaccine. These analyses 
provide the rationale for the construction of new vaccines based on PT. 

F 405 IIdP3RTANCE OF THE SECOND CONSERVED DOMAIN OF gp120 FOR HIV INFECTIVITY AND 
ANTIBODY NEUTRALIZATION. Ho DD, A l a m  M, Gurney ME. UCLA School of Medicine and 
The University of Chicago. 

Rabbits were inarmnized with three overlapping synthetic peptides with sequence hmlo0,y 
to the second conserved domain of the human immunodeficiency virus (HIV) external envelope 
glycoprotein (gp120). 
imnunoassay and with gp120 by radioimnunoprecipitation. 
acids 254-274 of =) was aiso very efficient in neutralizing three diverse isolates of 
HIV (HTLV-IIIB, HTLV-IIIRF, ARV-2) in vitro, with titers significantly higher than 
those of anti-gpl20 sera. However, the binding of HIV to OX-positive cells was not 
affected by these antisera. Therefore, this conserved region of gp120 appears to 
be critical in a pst-binding event during virus penetration and may represent an 
imwrtant target for antibody neutralization of HIV. Moreover, sera from persons 
infected with HIV or animals immunized with gp120 were largely unreactive with the peptides 
by innnunoassay. 
i m n e  system in the context of a larger molecule, it is minimally imogenic. 
findings may be applicable in the design of a vaccine for the acquired inmunodeficiency 
syndrome. 

All antisera were reactive with the imizing peptides by 
One antiserum (versus amino 

This suggests that when the second conserved domain is presented to the 
These 
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F 406 

Char les  N. Oster,  C a r l  Mason, John C .  B e i e r ,  James A.  Sherwood, W. R i p l e y  B a l l o u ,  Mutuma 
Mugambi, and J e f f r e y  D. Chulay, Naval Med ica l  Research I n s t i t u t e ,  Bethesda, MD, Wal te r  Reed 
Army I n s t i t u t e  o f  Research, Washington, DC, and Kenya Medcial  Research I n s t . ,  N a i r o b i ,  Kenya 
Th is  s t u d y  was designed t o  d e l i n e a t e  non-repeat r e g i o n  T e p i t o p e s  on t h e  CS p r o t e i n  o f  P .  
f a l c i p a r u m  t h a t  m i g h t  p r o v i d e  T c e l l  h e l p  f o r  p r o d u c t i o n  o f  a n t i b o d y  t o  t h e  r e p e a t s  o r  i n -  
duce a p r o t e c t i v e  c e l l u l a r  immune response. E i g h t  pept ides  d e r i v e d  from t h e  CS p r o t e i n  o f  a 
B r a z i l i a n  s t r a i n  o f  P. f a l c i p a r u m  and a r e p e a t  r e g i o n  p e p t i d e  were s e l e c t e d  t o  s t i m u l a t e  
lymphocytes f rom 28 Z d u l t s  f rom a m a l a r i o u s  area o f  Kenya. The v o l u n t e e r s  were t h e n  r a d i -  
c a l l y  cured, and f o l l o w e d  f o r  126 days. A t  15 ug/ml, 8 o f  9 pept ides ,  4 o f  wh ich  were o v e r -  
l a p p i n g ,  induced a p r o l i f e r a t i v e  response i n  one t o  5 v o l u n t e e r s .  Eleven o f  t h e  28 
responded t o  a t  l e a s t  one p e p t i d e  and a n t i b o d y  l e v e l s  t o  t h e  r e p e a t  r e g i o n  were s i g n i f i -  
c a n t l y  h i g h e r  among these 11 i n d i v i d u a l s .  25 v o l u n t e e r s  were r e i n f e c t e d  d u r i n g  125 days; 2 
o f  t h e  25 responded t o  p e p t i d e  361-380. Three v o l u n t e e r s  d i d  n o t  become i n f e c t e d  and a l l  3 
responded t o  361-380 (P=O.D03). The mean s t i m u l a t i o n  i n d i c e s  t o  361-380 o f  t h e  25 i n f e c t e d  
and 3 non- in fec ted  v o l u n t e e r s  were 1.45 and 12.03 r e s p e c t i v e l y  (P(O.001). These s t u d i e s  
demonstrate a t  l e a s t  5 human T c e l l  e p i t o p e s  on t h e  CS p r o t e i n  o f  P. f a l c i p a r u m ,  suggest 
t h a t  non-repeat e p i t o p e s  a r e  i m p o r t a n t  f o r  T c e l l  h e l p  f o r  human p r o d u c t i o n  o f  a n t i b o d y  t o  
t h e  repeats ,  and show a s i g n i f i c a n t  c o r r e l a t i o n  between p r o l i f e r a t i v e  response t o  p e p t i d e  
361-380 and decreased s u s c e p t i b i l i t y  t o  m a l a r i a .  The da ta  p r o v i d e  suppor t  f o r  i n c o r p o r a t i n g  
non-repeat and r e p e a t  pept ides  i n t o  new CS p r o t e i n  vacc ines .  

HUMAN LYMPHOCYTE PROLIFERATION TO A CIRCUMSPOROZOITE PROTEIN T CELL EPITOPE CORRE- 
LATES WITH DECREASED SUSCEPTIGILITY TO FALCIPARUM MALARIA, Stephen L. Hoffman, 

F407 IMMUNOGENIC COMPLEXES MADE OF A PEPTIDE ANTIGEN, GLYCOPEPTIDE ADJUVANT AND HIGH 
MOLECULAR CARRIER,  I vanov  V.T., Andronova T.M., Rar V.A., I vanov  B.B., Makarov E.A., 
Meshcheryakova E.A., Yurovsky V.V.  Shemyakin I n s t i t u t e  of  B i o o r g a n i c  Chemistry,  
USSR Academy o f  Sciences, u l .  Miklukho-Maklaya 16/10, Moscow, USSR. 

A l a r g e  s e r i e s  o f  t h e  t i t l e  t r i p l e  con jugates  was s y n t h e s i z e d  and s u b j e c t e d  t o  immunochemi- 
c a l  s tudy .  The 205-213 nonapept ide f rom t h e  f o o t  and mouth d isease VP1 v i r a l  p r o t e i n  and t h e  
r e p e a t i n g  segment (AsnAlaAsnPro)-j f rom t h e  c i r c u m s p o r o z o i t e  p r o t e i n  o f  t h e  PLanmodium 6dci- 
puum m a l a r i a  p a r a s i t e  were used as p e p t i d e  components o f  t h e  con jugates .  C a t i o n i c  
p o l y ( L y s ) - p o l y ( D L - A l a )  and p o t e n t i a l l y  a n i o n i c  copolymer o f  m o l e i c  anhydr ide  w i t h  v i n y l p y r -  
r o l i d o n e  as w e l l  as b o v i n e  serum albumine were t h e  h i g h  m o l e c u l a r  c a r r i e r s  and N - a c e t y l g l u -  
cosamine-6-( 1-4)-N-acetylmuramyl-L- Ala-D-Gln-NH2 o r  i t s  d e r i v a t i v e s  were t h e  immunoadju- 
vants.  Immunogenici ty o f  t h e  con jugates  o b t a i n e d  was s t u d i e d  b y  ELISA techn iques  and recomen- 
d a t i o n s  f o r  f u r t h e r  development o f  such c o n s t r u c t i o n s  a r e  fo rmula ted .  

F408 DESIGN. s t m m s ~ s  m CBARACTERIZATION OF pmwvnmn~~s~~  SUPRRSECOWARY ATPBIPHILIC 
PEPTIDES AS CDwWllluTIDNAL PEPTIDE IHHIIIOGEIS 
Pravin T.P. Kaunaya and Erwin Goldberg. Northwestern University, Evanston IL 60208 

Antibodies elicited by immunization with short peptides containing antigenic determinants 
have been shown, in general. to bind poorly, with greatly reduced affinity to the corre- 
sponding region in the native proteins. Thus, such peptides have not proven to be effec- 
tive immunogens and are poor prospects for vaccines. A novel strategy allowing the design 
and synthesis of conformational peptides which closely mimic the critical features of the 
native structure is advanced by using a knowledge-based prediction of protein structure, 
computer modelling and peptide synthesis. The model antigen being used in this study is 
the protein lactate dehydrogenase C4 (LDH-C4). The three-dimensional structure has been 
determined to a resolution of 2.9h and the B cell determinants have been extensively 
mapped. The immune response to LDH-C4 is of medical interest because immunization of 
females with LDH-C has been shown to reduce fertility and is thus a good candidate for a 
contraceptive vaccfne. The design concepts, synthesis and characterization of these novel 
conformational peptides will be presented. In particular, a linear segment on the surface 
of LDH-C4 displaying certain structural features (a helix, E sheet) has been grafted onto 
a folding unit (Ba6, Ea. aa) for stabilization into a 3-dimensional architecture repre- 
sentative of the native protein. Preliminary results show that, at their respective PI'S. 
an 18 residue amphiphilic a helical peptide tetramerizes and a 40 residue peptide designed 
to form an aa fold dimerizes. The goal of this work is to point to a general strategy for 
tailoring peptide vaccine with more useful antigenic and immunogenic characteristics. 
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F409 SYNTHESIS OF PEPTIDES FROM HEPATITIS A VIRUS CAPSIU PROTEINS AND THEIR IMMUNOCHEMI; 
CAL STUDY. Kozhich A.T., I v p o v  V.S . ,  Tch i k in  L.D., Ivanov V.T., Nastashenko T.A., 
Kusov Yu.Yu.,* Balayan M.S. Shemyakin I n s t .  Bioorg. Chem., USSR Acad. Sci., * Inst .  
P o l i o m y e l i t i s  and V i r a l  Encepha l i t i t i s ,  USSR Acad. Med. Sci., Moscow, USSR. 

Hepa t i t i s  A v i rus  (HAV) capsid p ro te ins  VP1, VP2 and VP3 are exposed a t  the v i r i o n  surface 
and should conta in  ant igenic  determinants. Algorithms f o r  h y d r o p h i l i c i t y ,  a c r o p h i l i c i t y ,  
a n t i g e n i c i t y  and f l e x i b i l i t y  were used t o  p r e d i c t  probable an t i gen ic  s i t e s .  Synthesis o f  7-  
23-membered overlapping peptides from seven s i t e s  was performed by s o l u t i o n  and s o l i d  phase 
methods. These are 1-17, 6-17, 11-25, 73-81, 75-85, 97-108, 97-111, 100-106, 100-107, 107- 
126, 112-126, 115-126, 112-122, 117-139, 123-139, 126-139, 276-298, 283-298, 288-298 and 
290-299 from VP1 as we l l  as 65-85 and 73-85 from VP2. Free peptides and t h e i r  conjugates w i t h  
KLH, BSA, ge la t i ne  and syn the t i c  polymer were used f o r  immunization and study o f  a n t i g e n i c i t y  
The r e s u l t a n t  sera i n  a l l  cases contained peptides s p e c i f i c  antibodies. Ant i -pept ide sera 
were unable t o  compete f o r  HAV i n  block-ELISA. Also none o f  the sera tes ted  was capable of 
n e u t r a l i z i n g  10 TCIDso o f  HAV. However some peptides b ind  t o  hyperiniinune guinea p i g  a n t i -  
na t i ve  HAV and anti-denaturated HAV sera. The r e s u l t s  obtained do no t  e n t i r e l y  agree w i t h  
the data o f  Emini e t  a l .  ( 3 .  V i r o l .  55:1985) concerning the VP1 11-25 peptide. Possible ex- 
planations o f  t h i s  discrepancy are discussed. 

F 410 INDUCTION OF ANTIBODY PRODUClION 1'0 S Y N T H E T F  PEPTIDE$ VIA PEP'I'IDE 
PHOSPHOLIPID COMP,L5XES. Goodman-Snitkoff , P. Heimer , W. Danlio , M. 
Qelix and R.J. Mannino . Dept. Micro. and Immunol. Albany Med. Col., Albany, 

N Y  12208. Peptide Research Dept. Hoffmann-LaRnche Inc, Nutley, NJ  02110. 
We have found that cross-linking peptides to phospholipid and complexing this with additional i)lios- 
pholipid rcsults in a strong immune reponse to the peptide in the absence of any additional protein 
carricrs or adjuvants. Peptides that are neutral or liydrophilic in a Hopp and Woods analysis do not  
stimulate antibody production when eomplexcd in this way. However, peptides which arc amp1iip:itliic 
can induce significant antibody titers (>25,600) after two immunizations, which incrcasc to morc 
than 100,000 after a third immunization and are predominantly of the IgG, and IgG, sub- 
classes. These data are indicative of T hclpcr cell involvement. The immunogcnicity of the amphi- 
~patliic peptidcs is dependent upon their being covalently linked to and complexed with phospho- 
lipids. If the peptide is injected in saline or in the presence of phospholipid without covalent 
linkngc to phospholipid, thcre is no immune response. Furthermore, the covalent linkage of a non- 
immunogenic, hydropliilic peptide to the immunogenic, amphipathic peptide stimulates production of 
antibody to thc prcviously nonimmuiiogenic peptide. Thc findings here lead to the following working 
liypothcsis: 1) crosslinking of a pcptide to and complexing it with phospholipid allows the pcptidc 
10 be prescntcd to tlic immunocompetent cell i n  a multivalent configuratioit similar to that on :I ccll 
surface; 2)  rnultivnlcncy alone is not sufficient to assure an immune response, but amphipathicity of 
thc pcptidcs is also requircd. This mcthod of coniplcxing amphipatliic peptidcs and phospholipid 
molcculcs allows the prcsentation of B and T cell detcrminants in a multivalcnt complcx which stiiiiii- 

htes antibody production by providing the componcnts necessary for activation of both cell t y i m  

F 411 

Roffman, Cartha Naylor, S c o t t  Maurer and Allan L. Go lds t e in ,  The George Washington 
Universi ty  Medical Center ,  Washington, D . C .  20037, NIH, Bethesda, Maryland 20892. 

Antisera  d i r e c t e d  aga ins t  p17 gag epi topes e f f e c t i v e l y  n e u t r a l i z e  the AIDS-  
a s soc ia t ed  v i r u s  ( H I V )  i n  i n  v i t r o  assays and the  presence of  such ant ibodies  i n  H I V  
p o s i t i v e  ind iv idua l s  c o r r e l a t e s  with a good c l i n i c a l  prognosis .  The a n t i v i r a l  
a c t i v i t y  of t hese  a n t i s e r a  is due i n  p a r t  t o  epi topes on t h e  p17 p r o t e i n  contained 
between p o s i t i o n s  92-109. A 30 amino ac id  syn the t i c  pep t ide  analogue (HGP-30) 
contains  these  e p i t o p e s ,  r a i s e s  neu t r a l i z ing  a n t i s e r a ,  and t h e  conserved nature  of 
t he  epi tope r e s u l t s  i n  n e u t r a l i z i n g  a c t i v i t y  which is  group s p e c i f i c .  
of r a b b i t s  with whole p17 r e s u l t s  i n  ant ibodies  which bind HGP-30, demonstrating 
t h a t  t he  pep t ide  r ep resen t s  an immunodominant region of  t h e  p17. 
hypothesis  t o  exp la in  the  n e u t r a l i z a t i o n  a c t i v i t y  of  such an t ibod ie s  is  t h a t  t he  
p o r t i o n  of t he  p17 t o  which the  an t ibod ie s  a r e  d i r e c t e d  is on the  ex te rna l  po r t ion  
of the v i r u s .  Observations support ing t h i s  hypothesis  include the  presence of p17 
on t h e  su r face  of i n fec t ed  c e l l s ,  myr i s ty l a t ion  of  t h e  N-terminal of t he  p ro te in ,  
and the  ex i s t ence  of an 18 amino a c i d  sequence i n  the  p17 p r o t e i n  which could be a 
transmembrane region.  
p red ic t ed  t o  be a u se fu l  candidate  f o r  an AIDS vaccine,  a s  we l l  a s  t he  b a s i s  f o r  a 
c l i n i c a l l y  u s e f u l  d i agnos t i c  assay t o  measure p ro tec t ive  an t ibod ie s .  

IMMUNOGENICITY AND GROUP SPECIFIC NEUTRALIZATION ACTIVITY OF A P17 GAG 
ANALOGUE (HGP-30), Paul H .  Naylor, Prem S .  S a r i n ,  S e i j i  Wada. Ehud 

Immunization 

The cu r ren t  

Based on the  r e s u l t s  t o  d a t e ,  the HGP-30 analogue is 
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F412 T-CELL EPITOPES OF THE MYCOBACTERIAL 65 KD PROTEIN ANTIGEN 
Fredrik Oftung, Abu S. Mustafa, Thomas M. Shinnick, Richard A. 
Houghton and Tore Godal. Lab. for Immunology DNR Oslo, Norway. 

A synthetic peptide approach has been used to identify the epitopes 
recognized by clonal and polyclonal human T-cells reactive to the immuno- 
genic recombinant mycobacterial 6 5  kD protein antigen. Three of the four 
epitopes identified were recognized as crossreactive between 
M.tuberculosis and M.leprae although their amino acid sequence in 2 of 3 
cases were not identical. The peptide defining an epitope recognized as 
specific to the M.tuberculosis complex contains only 2 substitutions 
compared to the homologous M.leprae region.The peptide reactive T-cell 
clones showed helper/inducer phenotype (CD4+,CD8-) and secrete both 
IL 2 and GM-CSF upon antigen stimulation. However,the same clones display 
cytotoxicity against macrophages pulsed with the relevant peptides or 
mycobacteria. 

F 413 PROCYCLIN: AN IMMUNODOMINANT TRYPANOSOME SURFACE ANTIGEN WITH POTENTIAL FOR USE 
AS A TRANSMISSION BLOCKING VACCINE, Terry W. Pearson, Jennifer P. Richardson and 

Isabel Roditi, Department of Biochemistry and Microbiology. University of Victoria, 
Victoria, BC, Canada, and Institut far Genetik, Kernforschungszentrum Karlsruhe, West 
Germany. 
The procyclic (tsetse fly midgut) stage of African trypanosomes lacks the variant surface 
glycoprotein~VSG) coat found on bloodstream forms of the parasite. We have purified an 
immunodominant surface glycoprotein from procyclic trypanosomes using monoclonal antibody 
affinity chromatography. Microamino acid analysis and gas-phase microsequencing have 
revealed an unusual acidic polypeptide which contains a large proline-glutamic acid repeat. 
Synthetic peptides were used in ELISA with 10 monoclonal antibodies to localize several 
surface epitopes to distinct areas on the procyclin molecule. By gene cloning and expres- 
sion in E. coli, procyclin was produced in a form which could induce antibodies that bound 
to epitopes from several parts of the molecule including the proline-glutamic acid repeat 
and to the surface of living procyclic trypanosomes. The procyclin molecule is a candidate 
for development of a transmission-blocking vaccine since it has previously been shown that 
antibodies to procyclic trypanosomes can interfere with tsetse-fly infectivity presumably 
by affecting trypanosome differentiation in the insect vector. 

F 414 DELINEATION OF EPITOPES ON A PLASMODIUM FALCIPARUM MEROZOITE SURFACE ANTIGEN 
RECOGNIZED BY INHIBITORY MONOCLONAL ANTIBODIES. A. Saul, R. Epping, R .  

Ramasamy, G. Jones, J. Smythe and M. Geysen. Queensland Institute of Medical Research, 
BriSbane, Australia, 4 0 0 6 ,  Walter and Eliza Hall Institute of Medical Research, Melbourne 
Australia, 3050, and Commonwealth Serum Laboratories, Melbourne, Australia, 3050. 
Monoclonal antibodies have been produced which bind to an approximately 45-51kDa 
glycosylated, myristylated protein located on the surface of P. falciparum merozoites. 
These antibodies are capable of inhibiting the growth of the parasites in vitro probably 
by preventing complete release of merozoites from rupturing Schizont infected red cells 
or  their invasion into uninfected red cells. A CDNA expression library was screened with 
the antibodies, positive clone CL2122 isolated and sequenced. Another clone, Ag513, 
capable of producing a gene product containing the epitope recognized by these antibodies 
was jndependently isolated from a library screened with human antisera. Within the coding 
regions, the two clones show no sequence homology with the exception of a 12 base section 
coding for the amino acid sequence STNS. Overlapping octapeptides corresponding to the 
predicted amino acid sequence from each clone were made and tested for their ability to 
bind antibody. Those peptides from either set, containing the STNS sequence, were 
positive with 3 of the antibodies. The degree of substitution possible in each position 
has been tested. An epitope outside this region was found which bound to the another of 
the antibodies. synthetic peptides based on the STNS epitope are being investigated as 
vaccine candidates. 
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F 415 NOVEL FOOT-AND-MOUTH DISEASE PROTECTIVE PEPTIDES: MECHANISM OF IMMUNOSTIMULATION 
Olga Vol ' p ina ,  Andrey Surovoy, V a s i l y  Gelfanov, E l i s a v e t a  Kahn, Vadim Ivanov, 

Shemyakin I n s t i t u t e  o f  B ioo rgan ic  Cheni istry,  LSSR Academy o f  Sciences, 117871 Moscow, USSR 
When des ign ing  a s y n t h e t i c  foot-dnd- i i iouth disease vaccine, we syn thes ized a s e r i e s  of 

ove r lapp ing  pept ides  f rom main in:iiiunodominant r e g i o n  130-160 o f  v i r a l  caps id  p r o t e i n  VP: 144- 
159, 144-152, 141-152, 141-148, 136-148, 136-152 ( s t r a i n  01K) and 131-149, 131-139, 140-149 
( s t r a i n  A22). Imint in izat ion o f  exper in iental  ani i i ia ls by s y n t h e t i c  pept ides  136-152, 
f o r  01K and 131-149, 140-149 f o r  A z 2  induced h i g h  v i w s  n e u t r a l i z i n g  an t i body  t i t r e s  and 
60-10GX p r o t e c t i o n  aga ins t  foot-anu-!i;outh disease. I i l i inunizat ion by the  f r e e  pept ides  gave 
the  same r e s u l t s  as i n  the  case o f  KLH-bound pept ides .  Fragments 144-159, 141-152 (01K) and 
131-139 ( A 2 2 )  KLH con jugates  were i n a c t i v e  bo th  i i i  vi.trc and in v iva  v i r u s  i n h i b i t i n g  
exper iments.  The a c t i v e  136-152 (01K) f r e e  pep t ide  was s tud ied  i n  va r ious  t e s t s  i n  d e t a i l .  
I t  was shown t h a t  t he  136-152 pep t ide  i s  t he  f u l l  va lue  iminunogen c o n t a i n i n g  agre tope,  
T-ep i tope and E-epi tope. We silppose the  U-epi tope t o  be i nc luded  i n  t h e  141-148 pep t ide .  
Fragment 136-140 i s  e s s e n t i a l  f o r  T - c e l l  a c t i v i t y  and the  ArgGlyAspLeu (145-148) f ragment 
i s  a p a r t  o f  t he  v i r u s  c e l l  at tachnient s i t e .  

136-148 

F416 22-m PARTICLES OF THE HEPATITIS SURFACE ANTIGEN CONTINAING EPITOPES OF P190 OF 
P. PALCIPARUM. Albrecht V. Brunn, Klaus Fruh and Hermann Bujard ZMBH, 

Univers i ta t  Heidelberg, 69 Heidelberg, FRG. The h e p a t i t i s  surface ant igen (HBsAg) has 
the unique property t o  u t i l i z e  c e l l u l a r  l i p i d s  and t o  form so ca l led  22-m p a r t i c l e s .  
group and subtype determinants a s  wel l  a s  major -ce l l  epi topes of t h e  HBsAg a r e  located 
on t h e  surface of these par t ic les .  We have constructed a vehicle  i n  which the  sequences 
f o r  the major HBsAg epi topes can be exchanged i n  a case t te - l ike  fashion. 
proteins  a r e  expressed via  Vaccinia virus  and the  22-m l i k e  p a r t i c l e s  a r e  recovered from 
t h e  supernatant of  infected c e l l s .  
and T-cell epi topes of p190 the precursor of t h e  major surface proteins  of P 
merozoites we have redesigned the  surface of such par t ic les .  
immunological propert ies  of these p a r t i c l e s  w i l l  be discussed. 

HBV 

The hybrid 

Using 30 t o  40 amino ac id  long sequences containing - 
f a l c i  arum 

The physical 

F 417 EXPRESSION AND IMMUNOGENICITY OFTHE HUMAN RESPIRATORY SYNCYTIAL 
VIRUS F GLYCOPROTEIN USING A BACULOVIRUS VECTOR SYSTEM, Michael W. Wathen, 

Roger J. Brideau, and Darrell R. Thomsen, The Upjohn Company, Kalamazoo, MI 49001. 
Respiratory syncytial virus (RSV) is a major cause of severe lower respiratory tract disease and 
hospitalization in children under one year of age. The viruscodes for two glycoproteins (F and G) 
which have been shown to  be the major targets for the host antibody cell response. We have 
expressed the F glycoprotein in insect cells using a baculovirus expression vector system t o  
examine i t s  potential as a subunit vaccine. Two different forms of the F glycoprotein have been 
expressed: 1) The intact F glycoprotein (F), and 2) Truncated F (Ft) in which the carboxy-terminal 
anchor region was deleted. The F glycoprotein was retained on infected cell membranes and 
reached peak levels of expression by 42 h p.i. The F t  glycoprotein was secreted into the media of 
infected cells and reached peak levels of expression at  56 h p.i. Pulse-chase experiments 
demonstrated post-translational processing and cleavage of the Fo precursor into i ts  F1 and F2 
subunits. A cotton rat animal model showed that both F and F t  were able to induce neutralizing 
antibodies and protect vaccinated animals from RSV challenge. 
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F418 PROTECTIVE EFFECTS OF A SYNTHETIC PEPTIDE FROM THE 
MURINE MALARIAL CIRCUMSPOROZOITE PROTEIN, Walter H .  Weiss, W. 
Lee Maloy, Altaf A. Lal, Michael R. Hollingdale, Jay A. 
Berzofsky, Michael F. Good, and Louis H. Miller, Naval Medical 
Research Institute, Bethesda MD, Biomedical Research 
Institute, Rockville MD, National Institutes of Health, 
Bethesda MD 

circumsporozoite (CS) protein led us to synthesize a 21 
aminoacid peptide from the corrosponding region of the CS 
protein of P. yoelii, a murine pathogen. Studies with 
congenic mice show that this peptide causes T cell 
proliferation and priming for antibody production in an H-2 
restricted fashion. Immunization with the peptide alone does 
not protect mice. However, priming with the peptide increases 
the protection given by a single immunization of irradiated 
sporozoites. This peptide may provide a useful T helper 
epitope in a synthetic peptide vaccine. 

Studies mapping T cell epitopes of the P. falciparum 

Anti-idiot pe Vaccines; Immunological Constraints; 
1mmunolig;cal Enhancement with Adjuvants and Biologicals 
F500INDUCTION OF HIV ANTIBODIES BY Ty: HIV HYBRID VIRUS-LIKE 

PARTICLES 
Sally E Adams, John M Senior, Susan M Kingsman and Alan J Kingsman, 
Department of Molecular Virology, British Bio-technology Limited, 
Brook House, Watlington Road, Cowley, Oxford, England. 
The yeast retrotransposon Ty moves via an RNA intermediate that is 
packaged into 60 nm virus-like-particles (Ty-VLP) containing 
Ty-encoded structural and enzymatic proteins. The major structural 
proteins are encoded by protein pl that is encoded by the TYA gene. 
Overexpression of pl alone is sufficient to produce high y m d s  of 
particles and pl fusion proteins encoded by =A fusion genes, 
constructed vitro produce hybrid Ty-VLPs. We have made a range of 
TYA:HIV env and- p , f u s i o n  genes. when these are expressed under the 
control of an ef icient expression system large numbers of hybrid HIV: 
Ty-VLPs are produced. These are easily purified, react with anti-HIV 
antibody and elicit the production of anti-HIV antisera in rabbits. 
The data suggests that presenting HIV antigens in a particulate, 
polyvalent form may be useful in the development of an AIDS vaccine. 

~501 USE OF A VACCINIA CONSTRUCT EXPRESSING THE CIRCUMSPOROZOITE PROTEIN IN THE ANALYSIS 
OF PROTECTIVE IMMUNITY TO PLASMODIUM YOELII, R.L. Beaudoin*, M. Sedegah*, 

P. De la Vega*, M. Leef*, M.A. Ozcel*, E. Jones”*,. Charoenvit*. L. Yuan*, M. Gross**, 
W.R. Marjarian**, W .  Weiss*, and S.L. Hoffman*. *Naval Medical Research Institute, Bethesda 
MD, and **Smith Kline and French Laboratories, King of Prussia. PA. 
Mice immunized with irradiated sporozoites produce a strong antibody response against 
circumsporozoite (CS) protein, however, protection to high dose challenge has been shown to 
be dependent on CD8+ T cells. Balb/C mice were immunized IP with one to 4 doses o f  a vacci- 
nia recombinant construct expressing the CS protein of!. yoelii in an attempt to stimulate 
a protective cellular immune response. The mice were cnallenged 2 weeks later with 200 or 
10,000 sporozoites, and unlike mice vaccinated with irradiated sporozoites which were pro- 
tected, all of the animals immunized with the recombinant construct became infected on chal- 
lenge, even though the anti-sporozoite IFA titers of both groups of vaccinated mice were 
comparable. To determine if antibodies elicited by immunization with irradiated sporozoites 
protected mice against the low dose challenge, we depleted irradiated sporozoite immunized 
mice of CD8+ T cells, and found that they were no longer protected against challenge with 
even 200 sporozoites. It is unclear whether failure to protect mice with vaccinia CS con- 
struct results from failure t o  generate CD8+ immune cells, faulty antigen presentation or 
the use o t  the inappropriate antigen. It is clear, however, that antibodies induced by the 
irradiated sporozoite vaccine are not responsible for the protection observed, irrespective 
of the size of sporozoite challenge. 
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F502 T-CELL HYBRIDS FOR THE DELINEATION OF T-CELL EPITOPES ON PROTEINS OF 
INFECTIOUS BRONCHITIS VIRUS (IRV). Mieke Boots, David van Gennep, Hans Kusters, 

Ben van der Zeijst and Evert Hensen. University of Utrecht, The Netherlands. 
IBV, a corona virus, is the causative agent of an acute respiratory disease in chickens. The virus posesses 
characteristic surface structures, spikes or peplomers, which protrude from the envelope of the virus. 
The peplomer protein, which consists of some copies of structurally unrelated subunits (Sl and SZ), plays 
an important role in inducing circulating virus neutralizing antibodies in infected birds. SI and S2 are 
glycoproteins with a relative molecular mass of 90 and 84 kd respectively. 
The aim of our study is to localize T-cell epitopes on the peplomeric protein of IBV and study the role of 
such T-cell epitopes in the induction of protective immunity. Rats were immunized intraperitoneally 
with a mixture of FCA and 250 ug of an IBV preparation (strain M41) isolated from infected 
embryonated chicken eggs. Five weeks later spleen cells showed a more than ten-fold increase in T-cell 
proliferation after stimulation with the antigen as assayed in  the lymphocyte stimulation test (LST). 
Sera of the immunized rats contained antibodies against IBV strain M41 as detected by western blotting. 
The immune cells were fused five days after in vitro antigenic stimulation, with a T-cell lymphoma 
line (W/Fu(C58 NT)D (A.Silva, 1983) and hybrids were selected on HAT medium. Virus preparation 
specific hybrids were selected by measuring monoclonal IL-2 production after stimulation with M41 
virus antigen. Twelve out of 36 hybrids showed an antigen specific IL-2 response. 
The peplomer gene of IBV strain M41 was cut in 16 overlapping DNA-fragments and subsequently cloned 
in the bacterial expression plasmid pEX (K.K. Stanley,1984). These 16 different fusion proteins are  used 
to investigate the antigen-specific 1L-2 response of the twelve T-cell hybrids. 

F 503 VIRAL DELIVERY SYSTEMS FOR HETEROLOGOUS ANTIGENS AND EPITOPES, Danny 
Huylebroeck, Geert Maenensl, Peter Liljesa(im2, Henk Stunnenberg, Stephen Fuller and Henrik GarofP, EMBL, 
Heidelberg, Fed. Rep. Germany, Lab. Molecular Biology, State University of Ghent, Belgium, Karolinska 
Institute, Center for Biotechnology, Huddinge, Sweden. 
We are using four approaches to obtain viral delivery systems for expressed epitopes and antigens. The frst one 
exploits the ability of VSV to incorporate foreign viral glycoproteins. Stably and transiently expressed influenza 
virus H3-HA are used and VSV[HA] virus particles identified by cry0 EM and infection of polarized MDCK cells 
through their apical plasma membrane. The second approach aims at producing a defective virus preparation of an 
enveloped RNA virus, suitable to be used as a vaccine against different Togaviruses. The basic strategy is to 
package a replication-incompetent genome into virus particles in a helper cell line that produces the missing gene 
products needed for viral replication. We are, therefore, constructing an infectious cDNA clone of SFV. We will 
use this for the generation of chimeric particles containing epitopes from other Togaviridae and Flaviviridae. The 
third approach exploits the possibility to obtain high-level secretion of HBV 22 nm particles in stably transformed 
and amplified CHO [dhfr+]cells. In-frame insenion of identified short viral epitopes in particular regions of the 
HBsAg might result in export of 22 nm-like particles from the cells. We are also trying to ccexpress the hybrid 
HBsAg with the wt HBsAg. Finally, we are using transient expression systems, including Vaccinia, to map major 
or minor epitopes on flu HA. These are valuable tools for studying and possibly changing the antibody repertoire 
(anti-HA) in appropriate animal model systems. 

F 504 VACCINATION OF ANIMALS WITH VACCINIA RECOMBINANTS EXPRESSING PSEUWRABIES 
GLYCOPROTEINS. Elaine v. Jones ,  A.  Paul Reed, Sharon R. Klepfer ,  Thomas Kaufman*, 

and Timothy J. M i l l e r .  Department of Molecular Gene t i c s ,  Smith Kline Beckman Animal Health 
Products ,  King of P r u s s i a ,  PA 19406 and Norden Labora to r i e s ,  Lincoln,  NE 68521. 

Pseudorabies (PsR) i s  a he rpesv i rus  which causes  a h igh ly  i n f e c t i o u s  d i s e a s e  i n  l i ves tock .  
Swine are t h e  primary h o s t  f o r  t h i s  v i r u s  and p i g l e t s  under 5 weeks of age a r e  m o s t  suscep- 
t i b l e .  Adult p i g s  o f t e n  become l a t e n t l y  i n f e c t e d  fol lowing exposure t o  PsR, on ly  t o  have 
the v i r u s  r e a c t i v a t e d  l a t e r  i n  t i m e .  The d i s e a s e  is c u r r e n t l y  c o n t r o l l e d  by vacc ina t ion  
with i n a c t i v a t e d  o r  a t t enua ted  s t r a i n s  of PsR v i r u s .  A subun i t  vaccine may provide a s a f e  
and e f f e c t i v e  means of immunizing p i g s  a g a i n s t  PsR whi l e  e l imina t ing  t h e  p o t e n t i a l  of l a t e n t  
v i r u s  i n f e c t i o n .  Seve ra l  PsR g lycopro te ins  have been shown t o  be p r o t e c t i v e  i n  mice - 911, 
0111, and gp50. I n t e r e s t i n g l y ,  t h e  gp50 gene lies immediately upstream of a second glyco- 
p ro te in  of 63 kD and is t r ansc r ibed  from a mRNA s p e c i e s  that  encodes both g lycopro te ins .  W e  
have expressed this region encoding t h e  gp50 and 91363 genes i n  vacc in i a .  The gp50 gene is  
synthesized as d e t e c t e d  by immunoprecipitation wi th  monoclonal ant ibody s p e c i f i c  t o  gp50. 
Syn thes i s  of a 63 kD g lycopro te in  can also be d e t e c t e d  i n  recombinant i n f e c t e d  cells 
r eac t ed  with ant iserum from immunized an imals .  Recombinants expres s ing  gp50+gp63 were used 
to immunize mice by s e v e r a l  routes ( i n t r a c e r e b r a l ,  i n t r a p e r i t o n e a l ,  s c a r i f i c a t i o n ) .  The 
mice showed va r i ed  l e v e l s  of p ro tec t ion  from l e t h a l  PsR cha l l enge  depending on t h e  r o u t e  of 
i nocu la t ion .  These r e s u l t s  and o t h e r  h o s t  animal s t u d i e s  w i l l  b e  presented.  
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Bacterial Products, Center for Drugs and Biologics, FDA, Bethesda, MD 
P e r t u s s i s  T o x i n  i s  a c a n d i d a t e  f o r  i n c l u s i o n  i n  a c e l l u l a r  p e r t u s s i s  
v a c c i n e s ,  t h u s  i t  i s  i m p o r t a n t  t o  i d e n t i C y  e p i t o p e s  o n  PT r e c o g n i z e d  b y  
a n t i b o d i e s  a n d  T - c e l l s .  We h a v e  s t u d i e d  T - c e l l  e p i t o p e s  on  t h e  
e n z y m a t i c  S1 s u b u n i t  o f  PT b y  t h e  p r o l i f e r a t i v e  r e s p o n s e  o f  BALB/c  
l y m p h  n o d e  c e l l s  t o  t h e  a n t i g e n .  The  p r o l i f e r a t i v e  r e s p o n s e  was 
d e t e r m i n e d  b y  m e a s u r i n g  t h e  ! e v e 1  o f  3 H - t h y m i d i n e  i n c o r p o r a t e d  i n t o  
t h e  c e l l s .  N y l o n  w o o l  c o l u m n  p u r i f i e d  T - c e l l s  d i d  n o t  r e s p o n d  t o  S ! ,  
b u t  MHC m a t c h e d  i r r a d i a t e d  s p l e e n  c e l l s  r e s t o r e d  t h e  r e s p o n s e .  T - c e l l s  
r e c o g n i z e d  h e a t - d e n a t u r e d  S1 a s  w e l l  a s  n a t i v e  S1. T - c e l !  e p i t o p e s  
w e r e  a l s o  e x a m i n e d  b y  g e n e r a t i n g  T - c e l l  l i n e s .  FACS a n a l y s i s  showed  
t h a t  t h e s e  T - c e l l  l i n e s  b e l o n g  t o  t h e  T - h e l p e r  c e l l  l i n e a g e  I T h y  1 + ,  
L3T4+ ,  L y T Z - ,  s I g -  a n d  M a c . 1 - j .  By u s i n g  s y n t h e t i c  p e p t i d e s  we 
h a v e  mapped a T - c e l l  e p i t o p e  ( a m i n o  a c i d  b65-79) r e c o g n i z e d  b y  
p o l y c l o n a l  T - c e l l s  a n d  a r e  i n  t h e  p r o c e s s  o f  d e f i n i n g  t h e  m i n i m u m  a m i n o  
a c i d  s e q u e n c e  c o d i n g  f o r  t h i s  T - c e l l  e p i t o p e .  F u r t h e r  re a r e  s t u d y i n g  
w h e t h e r  t h i s  p a r t i c u l a r  T - c e l l  e p i t o p e  i s  r e c o g n i z e d  hy m i c e  o f  
d i f f e r e n t  H -2  t y p e s .  

DETERMINATION OF MURINE T-CELL EPITOPES ON THE s i  SUBUNIT OF PERTUSSIS TOXIN 
(PT), K. Jin Kim and Charles R. Manclark, Laboratory of Pertussis, Division of 

20892. 

F 506 VACCINES BASED ON FUSIONS IN E FIMBRIAE PROTEINS. Lisbeth Hedegaard, Per 

of Denmark, Copenhagen, DK-2800 Lyngby, Denmark. Fimbriae are surface protein polymers 
found on the surface of many E. %strains. 
possible use of fimbria protein as a carrier for transport of "foreign" antigenic 
determinants to the surface of E. coli in the form of protein fusions. 
subunit protein amino acid sequences of related fimbriae indicate hypervariable regions. 
We assumed that such regions may be suitable for insertions of "foreign" antigenic 
determinants leading to extracellular expression of fimbriae. We have chosen the K88 and 
Type 1 fimbria systems of E. coli. Several different fusions with the fimbria subunit 
genes and foreign DNA fragments have been made. 
hybrid proteins and some of the constructions have shown to be expressed as extracellular 
fimbriae. 

Amstrup Pedersen and Per Klemm. Department of Microbiology, Technical Unversity 

Our aim has been to investigate the 

Comparison of - -  

Presently we are investigating these 

F 507 ANTIGENIC SPECIFICITY OF HIV-SPECIFIC ADCC RESPONSES IN HIV SEROPOSITIVE SERA, 
Richard A. Koup, John L. Sullivan, Peter H. Levine, Frank Brewster. Anna Mahr. 

Gail Mazzara, Sara McKenzie and Dennis Panicali. University of Massachusetts Medical 
School and Applied Biotechnology Inc. Cambridge, MA USA. 

Human immunodeficiency virus (HIV) specific antibody dependent cellular cytotoxicity 
(ADCC) has been described in HIV-infected individuals. In order to determine the antigenic 
specificity of this immune response and to define its relationship to disease state, an 
ADCC assay was developed utilizing Epstein-Barr virus transformed lymphoblastoid cell line 
(LCL) targets infected with vaccinia virus vectors expressing The vaccinia 
virus vectors induced appropriate HIV proteins (envelope glycoprotein gp-160 or core 
protein p-55) on the surface of infected LCL's demonstrated by indirect innnunofluorescence 
staining, and syncitia formation with c8166 cells. Utilizing sera from HIV seropositive 
and seronegative hemophilia patients, killer cell-mediated, HIV-specific ADCC was found to 
be present in sera from HIV seropositive but not HIV seronegative hemophiliacs. This HIV- 
specific response was directed against gp-160 but completely absent against target cells 
expressing the p-55 HIV core protein. The gp-160 directed ADCC was present at serum 
dilutions up to l/lOO,OOO. There was no correlation between serum ADCC titer and the stage 
of HIV related illness. Individuals showing HIV induced CD4 depletion (CD4<300) 
demonstrated high titers of ADCC antibodies. These studies clearly implicate gp-160 as the 
target antigen of HIV specific ADCC activity following natural infection. It is possible 
that ADCC is an important mechanism responsible for the CD4 depletion seen in HIV infected 
individuals. 

HIV proteins. 
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F508 VACCINE DEVELOPMENT AGAINST SIMIAN IMMUNODEFICIENCY VIRUS AS A 
MODEL FOR THE HUMAN IMMUNODEFICIENCY VIRUS. LJ Lafrado, G 
Hunsmann, JC Kelliher, and WC Hobson. Primate Research Institute, 
Holloman AFB,NM 88330. 

several nonhuman primate retroviruses, related to the human 
immunodeficiency virus (HIV) have been isolated and characterized. The 
similarities in these viruses and associated diseases suggests a strong 
arguement for utilizing the simian immunodeficiency virus (SIV) as model 
for HIV vaccine development. Employing SIV-infected MOLT-4 cell lines (M 
Hayami) as a source of viral proteins and whole virus extracts the 
preliminary immune response of vaccinated rhesus macaques has been studied. 
Macaques were vaccinated with aggregates of retroviral envelope 
glycoproteins (gp130) or Tween-ether extract of whole virus through 
intravenous and intraderma1 inoculation. Preliminary analysis of antibody 
titers after one and two vaccination dates have demonstrated the 
effectiveness of this protocol. Antigenicity of both the whole virus 
extract and gp130 aggregates induced presumptive protective antibody titers 
(virus extract:>l:320; gp130:>1:80;). Immunogenicity of the potential 
vaccines was enhanced by tha covalent coupling of viral antigens to KLH as 
adjuvant. 

F509 A COMPONENT OF THE IMMUNODOMINANT ANTIGENIC SITE OF HEPATITIS A VIRUS RESIDES 
ON CAPSID PROTEIN VP3. S.M. Lemon, L-H Ping, R.W. Jansen, J.T. Stapleton, & J .  

Cohen, University of North Carolina, Chapel Hill, NC, and NIAID, Bethesda, MD, U.S.A. 

Hepatitis A virus (HAV), a pathogenic human picornavirus responsible for considerable 
morbidity worldwide, is distantly related to poliovirus and rhinovirus. Unlike the latter 
viruses which have multiple antigenic types, HAV demonstrates strict antigenic 
conservation. The antigenic structure of the virus is relatively simple, as competition 
studies carried out on solid-phase supports suggest that most neutralizing murine 
monoclonal antibodies to HAV recognize a small number of closely spaced and mutually 
overlapping epitopes. A combination of only two monoclonal antibodies completely blocks 
the attachment of polyclonal human antibody to the virion, suggesting that this array of 
epitopes is immunodominant in man. Asp-70 of capsid protein VP3 was replaced with h i s  in 
three clonally isolated HM-175 strain mutants selected for resistance to neutralization 
mediated by monoclonal antibody K 2 - 4 F 2 ,  but not in virus which had reverted to 
neutralization susceptibility. Virus with this mutation was resistant to neutralization 
by each o f  ten monoclonal antibodies tested, suggesting that asp-70 of VP3 is involved in 
the immunodominant antigenic site. This site may be a useful target for peptide vaccine 
development. 

F510 BXPRBSSION OF UUAN LDH-CQ FOR DEVEMPMBWT OF AN IMIIUNOCONTRACEPTIVE VACCINE 
Kay M. LeVan and Erwin Goldberg. Northwestern University, Evanston, IL 60208. 

The sperm-specific antigen LDH-C4 has been used to elicit an immune response capable of 
suppressing fertility by 70 percent in female non-human primates. LDH-C4 is an isozyme of 
lactate dehydrogenase unique to males and absent in females. The mouse LDH-C4 has so far 
served as a model for development of an immunocontraceptive vaccine. The antigenic 
determinants of mouse LDH-C4 have been mapped, and correlated with the three dimensional 
structure derived from X-ray crystallography. Antigenicity studies with the human protein 
would be preferable, but because LDH-C4 is testis-specific, large quantities of the human 
enzyme are not readily available. Recombinant DNA technologies have been exploited to 
create a source of the human LDH-C Antibodies to mouse LDH-C4 were used to screen a 
Xgtll human testis cDNA expression library. A human Ldh-c clone has been identified and 
sequenced. For 
cloning into expression vectors. the 5 '  and 3' untranslated sequences of Ldh-c have been 
deleted, followed by addition of linkers adjacent to the translational start and stop 
codons. Two modified Ldh-c genes have been engineered to maximize expression in 
Esehcrichfa roll and baculovirus systems. Purified LDH-C4, antigenically similar t o  
native LDH-C4, will be used for immunization. Furthermore, the Ldh-c gene has been 
engineered for expression in a vaccinia viral vector. The recombinant viral system can be 
expected to stimulate stronger cellular and humoral immune responses more effective in 
f ert i 1 i ty suppress ion. 
Supported by  NIH Grant HD 05863. 

The 331 amino acid C subunit is encoded by a 999 bp open reading frame. 
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F 511 VACCINIA VIRUS RECOMBINANTS EXPRESSING EPSTEIN-BARR VIRUS GENES, M. Mackett and 
J.R. Arrand, Paterson Institute for Cancer RESEARCH, Christie Hospital and Holt 

Radium Institute, Manchester MZO 9BX, England. 
.2 knowledge of the sequence of Epstein-Barr virus (EBV) DNA together with standard 
recombinant DNA technology has allowed us to isolate the genes for five different EBV glyco- 
xoteins. We have attempted to express the products of the open reading frames BLLFl 
(gp340/220) BALF4 and BXRFl (Herpes simplex virus homologues gB and gH respectively) BILFZ 
and BDLF3 using vaccinia virus recombinants. Several recombinant viruses containing BALF4 
7NA did not give detectable EBV specified protein whereas the other recombinants expressed 
the appropriate EBV gene products. A gp340 vaccinia recombinant has been shown to produce 
EBV neutralizing antibodies in vaccinated animals and to protect cotton top tamarins against 
lisease when challenged with EBV (Morgan et al, submitted). In order to investigate the 
possibility of improving protection against EBV we have expressed gp340 to higher levels and 
used these other recombinants to immunize animals and to detect antibody production during 
natural EBV infection. 

F512 T-CELL RESPONSE TO HIV AND HIV-DERIVED PEPTIDES IS SEEN IN 

S. Mattinen , A. Ranki ' , and K. Krohn ' , Institute2 of Biomedical 
Sciences, University of Tampere, Tampere, Finland; epartment of 
Dermatology, Llniversity of Helsinki, Helsinki, Finland and 'Laboratory of 
Tumor Cell Biology, NCI, NIH, Bethesda, MD. 
HIV infection in man is characterized by a progressive course, despite of 
the presence of group-spesific neutralizing antibodies. We have studied 
T-cell proliferative responses towards HIV in 58 HIV-infected individuals 
and in 13 non-infected subjgcts with verified sexual exposure to HIV. T-cell 
response was assessed by H-thymidine incorporation after stimulation of 
peripheral blood mononuclear cells with inactivated HIV virions, purified 
HIV envelope glycoprotein gp120, recombinant envelope proteins gp160 and PB1 
(aa. 295-474) and recombinant p24 protein. None of the HIV-infected persons 
responded to gp120 or to HIV; the occasional response to PB1 or p24 
corresponded to a proliferative response to E. Coli-extract. In contrast 
4/13 sexual partners to HIV infected persons, who themselves were 
unequivocally negative with all known tests for HIV infection, responded. No 
response towards synthetic peptide representing aa. 426-450 of gp120, shown 
to act as a helper T-cell epitope in gp120 immunized chimpanzees or HIV 
infected gibbon apes, were seen. The epitopes recognized by human beings may 
be different from those recognized by immunized animals. 

NON-TNFECTED PARTbJEjS BUT NOT IN INFFCTED HYMAN BEINGS, 

F513 

Canada, L8S 4 K 1 )  & B .  Derbyshire (Guelph, Ontario). 
The structural gene f o r  the glycoprotein of the Indiana serotype of vesicular stomatitis 
virus (VSV) (obtained from J. Rose) was inserted between the promoter and poly A addition 
signal of the thymidine kinase gene of herpes simplex type 1. This cassette was then 
inserted in either orientation into the Xba 1 site of an E3-deleted human adenovirus type 
5 vector. The adenovirus vectors were capable of replicative growth in human (HeLa) and 
bovine (MDBK) cells in culture. The VSV glycoprotein, as detected by imunoprecipitation, 
is expressed only by the vector having the insert in the E3-parallel orientation. The 
VSV glycoprotein is also expressed by this vector in murine (L)  and canine (MDCK) cells 
in culture even though the vector replicates poorly or  not at all in these cell lines. 
The adenovirus vector, purified by twice banding on CsC1, induced good levels of neutra- 
lizing antibody to VSV in mice, calves, pigs and dogs whether administered by injection 
or intranasally. 

HUMAN ADENOVIRUS-5 VECTORS: 
M. Schneider, Graham, F.L., L. Prevec (McMaster University, Hamilton, Ontario, 

EXPRESSION OF VSV GLYCOPROTEIN IN VITRO AND IN VIVO, 
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F 514 PASSIVE IMMUNIZATION AGAINST HIV: STUDIES IN THE CHIMPANZEE MODEL. Alfred 
M. Prince, Jorg Elchberg, Betsy Brotman, Jay Valinsky, Richard Shulman and 

Bernard Horowitz. 
We have prepared an intravenous hyperimmune globulin (HIVIG) from plasma obtained 

from ,donors with the top 10% of HIV neutralizing antibody titers. The globulin is 
sterirized by a two-step solvent/detergent process in addition to Cohn fractionation. 
HIVIG has a neutralizing antibody titer of about 1:2,000, an anti-HIV Elisa titer 
(Duporit) of 1:256,000-1:512,000 and detects all major HIV proteins on Western blots. 
A safety test in 4 chimpanzees has indicated that the globulin is non-infectious, and 
without hematological side effects at a dose of lOcc/kilo. The in vivo half-life is 
18 days. 

HIV/HTLVIII did not protect two chimpanzees from developing infection. A seco# 
efficacy t A a l  ms therefore initiated on September 29, 1987 with a dose of 10 c c  
H1VIG:kilo. In this trial 1 ml/kilo of is given also at I ,  2 and 3 months after virus 
challenge. 

These studies will have implications for the ability of humoral immunity alone to 
protect against HIV infection. Clinical trials will be required to assess efficacy in 
perinatal transmission and possibly other settings. 

A dose of 1 cclkilo given 24 hours before an I.V. injection of 25 CIO 

The results of this trial will be reported. 

F515 EPITOPES RECOGNIZED BY HUMAN T LYMPHOCYTES ON MALARIA 
CIRCUMSPOROZOITE PROTEIN. Francesco Sinigaglia, Maria Guttinger. 
Dieter Gillessen and Richard Pink, Central Research Units, F. 
Hoffmann-La Roche 9 Co. Ltd., 4 0 0 2  Base1 . Switzerland. 

The circumsporozoite protein of the malaria parasite Plasmodium 
falciparum contains regions of non-repetitive sequences which are 
predicted to be T-cell recognition sites. We synthesized peptides 
corresponding to three of these regions, and tested their ability to 
stimulate proliferation of peripheral blood lymphocytes from donors 
living in a malaria-endemic area, or from non-immune donors. Cells from 
15 out of 2 2  donors (including 4 of 6 non-immune individuals) were 
stimulated by one or more of the peptides. T-cell clones specific for 
one of the peptides were obtained and shown to recognize the native 
protein purified from sporozoites. These data help to identify T-cell 
epitopes which could be incorporated into a malaria vaccine. 

F516 GENERATION OF A HUMAN MONOCLONAL ANTIBODY WITH SPECIFICITY FOR THE 
TRANSMEMBRANE GLYCOPROTEIN (GP41) OF HIV, Vera J.P.Teeuwsen, Kees H.J. 

Siebelink, Marij J.Stukart, Fons G.C.M.UytdeHaag and Ab D.M.E.Osterhaus, National 
Institute of Public Health and Environmental Hygiene, Bilthoven, The Netherlands. 
Monoclonal antibodies directed against distinct proteins of human immunodeficiency 
virus (HIV) are of importance for the development of a HIV vaccine. They can be 
used for purification of viral proteins, analysis of immunodominant epitopes and 
for the generation of anti-idiotype antibodies. In order to obtain a human 
monoclonal antibody with specificity for HIV, B cells from asymptomatic HIV 
seropositive male homosexuals were immortalized with Epstein-Barr virus. Cultures 
with anti-HIV reactivity as determined in ELISA were subcultured at low cell 
density. By this procedure, a stable cell line K14 was obtained. K14 proved to be 
clonal by analysis of the heavy chain VDJ rearrangements in a Southern The 
monoclonal antibody (MoAb) secreted by this cell line is directed against an 
epitope of the transmembrane glycoprotein (gp41) of HIV, as was determined by 
immunoaffinity chromatography with K14 MoAb and immunoblot analysis of the 
purified protein. An inhibition ELISA with HIV seropositive sera showed that this 
epitope is a common immunodominant one. K14 MoAb has no neutralizing capacities. 
Additional studies on biological activity (ADCC and ACC), and epitope mapping are 
in progress. 

blot. 
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F517 A CLONE OF POLIOVIRUS TYPE 3 DERIVED FROM THE SABIN TYPE 1x1 VACCINE STRAIN IS 
NON NEUROVIRULENT AND GENETICALLY STABLE AFTER SERIAL HUMAN PASSAGES, T i t o  R.  

U b e r t i n i ,  C o n s t a n t i n o  Cioni  and L u i g i  P e r i n t ,  Sc lavo  S.p.A., 53100 S i e n a ,  I t a l y .  A c l o n e  
o f  p o l i o v i r u s  t y p e  111 (TRU-3) was d e r i v e d  from t h e  Sabin-3 v a c c i n e  s t r a i n ,  by t h e  
cDNA:RNA h y b r i d  molecular  c l o n i n g  method. The v i r u s  recovered  was found t o  be  
c o n s i d e r a b l y  less n e u r o v i r u l e n t  f o r  p r i m a t e s  t h a n  i t s  p r o g e n i t o r  Sabin  3 v a c c i n e  s t r a i n .  
Upon ser ia l  passages  in humans TRU-3 d i d  n o t  i n c r e a s e  i t s  n e u r o v i r u l e n c e  ( u n l i k e  t h e  Sabin  
s t r a i n )  and  main ta ined  t h e  b a s e  sequence o f  t h e  a t t e n u a t e d  s t r a i n  i n  a c r i t i ca l  p a r t  o f  
t h e  5' r e g i o n  o f  t h e  genome ( u n l i k e  t h e  Sabin  s t r a i n ) .  
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