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synthetic peptide, although a slight rise may have occurred during the sixth and seventh 
weeks. Conversely, a significant rise in anti-HBs occurred following the second injection, 
with anti-HBs levels going from a baseline of 2905 ±132 mlU/ml to a peak of 16,246 
mlU/ml 3 weeks later (Figure 1). The second chimpanzee's sera contained high levels of 
anti-HBs prior to inoculation (44,018 mlU/ml) and failed to demonstrate an anamnestic 
response to the two injections of synthetic peptide. Such a response was not entirely 
unexpected since booster responses are usually depressed or nonexistent in animals or 
humans already maximally stimulated. The response in the one chimpanzee indicates that 
(i) receptors on lymphocytes previr isly primed to recognize native HBsAg responded to 
the synthetic peptide or (u) that a ..ew set of lymphocytes was primed to elicit antibodies 
that bind to HBsAg. Further studies are in progress to elucidate these hypotheses.

C. Epitopes Associated with Synthetic Peptide 1

A major aspect in selecting a synthetic peptide to use as a potential HBV vaccine is 
to ascertain the specificity of the antigenic determinants, or epitopes, present on that 
peptide. It is known that the cross-reacting group antigenic detCTminant a of HBsAg is of 
prime importance in conferring immunity, since anti-a antibodies induced by immuniza
tion with one serotype confer protection against reinfection with the other HBV 
serotypes. Therefore, a synthetic peptide suitable as an HBV vaccine candidate should 
contain the a epitope. To determine which HBsAg antigenic determinants are present on 
SPl, we assessed the ability of the peptide to react with a panel of anti-HBs monoclonal 
antibodies of known specificity, produced and characterized in our laboratory (4). Cyclic 
SPl reacted with 5 of 13 anti-a monoclonal antibodies and failed to react with the 
remaining g (Table 3) (5). This indicated that SPl contains an a epitope and also that the 
a specificity associated with HBsAg has one or more antigenic determinants, unrelated to 
that expressed on SPl. After reduction and alkylation of cyclic SPl, the resulting linear 
peptide no longer reacted with the 5 anti-a monoclonal antibodies. This demonstrated 
that the disulfide bond is critical in conferring the a specificity and that the a epitope 
present on cyclic SPl is conformation-dependent. SPl also reacted with 3 of 3 anti-jr 
monoclonal antibodies (Table 3). Reduction of the intrachain disulfide bond and alkylation 
of free thiol groups did not affect this reactivity, indicating that SPl contains a 
sequential ^ epitope. SPl did not react with 1 monoclonal antibody with anti-w 
specificity. The presence of a ^ epitope on SPl was not unexpected. Two differences in 
the amino acid residues of P25 subtype ^ compared to subtype a^ were reported by 
Petersen in the 122-137 region (6). Tiie ayw contains threonine and tyrosine, whUe a^ 
contains asparganine and phenylalanine in positions 131 and 134, respectively. These 
amino acid substitutions were thought to reflect the subtype and d activities. This was 
confirmed by our detection of an epitope with jr specificity on SPl (amino acid residues 
122-137).

D. Common Idiotype Associated with Human Anti-HBs

The impetus to study idiotypes associated with anti-HBs came from the knowledge 
that anti-HBs, but not anti-HBc, was protective against HBV infection. We initially 
generated four rabbit anti-idiotype antisera against affinity purified anti-HBs from two 
different individuals. Each of the four anti-idiotype reagents detected a common anti- 
HBs idiotype (Table 4) (7). A single anti-idiotype antiserum was selected for further 
study. The common human idiotype was detected in purified anti-HBs from three 
individuals and also in anti-HBs-positive sera obtained from six hemophilic patients. The 
ability of both HBsAg and a virus-derived HBsAg native polypeptide to inhibit the 
idiotype-anti-idiotype reaction suggested the anti-HBs idiotype was associated witli the 
antibody-combining site (Table 5) (7). Idiotype determinants were detected because the 
anti-idiotype antisera did not interact effectively with IgG preparations from: 0) the
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