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Abstract: Many investigators have been pursuing various attempts so far to produce hepatitis
B surface antigen(HBsAg) vaccines using the techniques such as isolation from plasma of chronic
HBsAg carrier, recombinant DNA technique or preparation of synthetic peptides specific for
immunogenic determinants. Hepatitis B virus can not grow on any cell lines by the tissue culture
technique at the present time. The plasma of chronic HBsAg carrier is expensive and its source
is limited. The HBsAg from the recombinant DNA technique gave still very low yield. Another
approach, therefore, has been initiated to develop a synthetic hepatitis B virus vaccine,

The possible use of several distinct synthetic vaccines in prophylaxis can be facilitated by
availability of full synthetic immunogens. Peptides synthesized for potential application as anti-
viral vaccines have been mostly tested in the form of conjugates with carrier proteins, although
the free synthetic peptide can be immunogenic.

To understand basic knowledges on the antigenicity and immunogenicity of a synthetic peptide
specific for major immunogenic determinant of HBsAg, a nonapeptide, H,N!**Cys-Thr-Lys-Pro-
Thr-Asp-Gly-"Asn-Aba COOH, which corresponds to HBsAg amino acid residues 139 to 147,
was synthesized by the Merrifield’s solid-phase method with a slight modification, The antigen-
icity and immunogenicity of this specific synthetic peptide were examined comparing with purified
plasma-derived natural HBsAg. The results obtained are as follows;

1. The peptide synthesized showed the identical amino acid composition to the theoretical value.
The degree of purification and molecular weight were acertained by methods of high performance
liquid chromatography and mass spectrometry.

2. Using m-maleimidobenzoyl-N-hydroxysuccinimide ester as a conjugating agent, the synthe-
tic peptide was conjugated to rabbit albumin and y-globulin, tetanus and diphtheria toxoids, and
keyhole limpet hemocyanin, Their conjugation yields were 8.3, 9.5, 15.8, 13.5, and 11.2%,

respectively.



3. The natural HBsAg was purified from plasma of chronic HBsAg carrier., By the electron

microscopic observation of the purified natural HBsAg preparation,

no Dane particles were

observed and the preparation showed negative DNA polymerase activity,

4, Antigenicity of the synthetic peptide and the plasmz-derived natural HBsAg was determined

by competition radioimmunoassay using ?*I-natural HBsAg., Their 50% inhibitions appeared as

90ug/ml and 0. 12gg/ml for the synthetic peptide and the natural HBsAg,

respectively. This

indicates that the former was about 750—fold less antigeaic than the latter,

5. Immunogenicity of the synthetic peptide was determined by administering the peptid:-carrier

conjugates into rabbits with and without Freund’s complete adjuvant, Regardless the carrier protei-

ns and adjuvant, positive immune responses to the synthetic peptide were observed. The higher

antibody titers, however, were shown in the groups administered with Freund’s complete adjuvant,

6. Immunizing dose 50% in mice of the various peptide-carrier conjugates was 5.47, 6.00,
65.16, 31.25 and 13.03gg/dose for rabbit albumin and y-globulin, tetanus and diphtheria toxoids,
and keyhole limpet hemocyanin, respectively, while the natural HBsAg showed 0. 65xg/dose.

7. It was postulated that homologous proteins prefer to heterologous ones as the carriers,
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Fig, 1. Competition radioimmunoassay for synthetic
peptide and natural HBsAg39.
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Table 3. Current Results of Immunizations with HBsAg Peptide Vaccines

Author Sequence Carrier Animals Immunized Responders Reference
Lerner et al, (1981) 140~148 KLH 2 rabbits 2 39
Dreesman et al. (1982) 117~137 none 48 mice 23 16,31
Hopp et al, (1981) 138~149 KLH 6 mice 3 33~35
Machida et al, (1982) 144~155 ovalbumin 5 mice 5 40
Vyas et al. (1982) 139~147 KLH, TT 7 rabbits 2 9,65
Gerin(1983) 110~137 KLH 3 chimps 3 66
Neurath et al. (1984) pre-S 120~145 liposome rabbits all 50
Present work 139~147 RA,RG, TT 36 rabbits 28

DT, KLH

KLH: keyhole limpet hemocyanin, TT; tetanus toxoid, DT; diphtheria toxoid,

RA: rabbit albumin, RG; rabbit y-globulin
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