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Figure 1. The structure of synthetic peptide studied in this research.
Peptide 364 is a dendritic multiple antigenic peptide, whereas peptide 365

is a tandem multiple antigenic peptide.
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Table 1. The immunization procedure of guinea pigs

Group ID Vaccine formulations per guinea pig Dosage per animal/ pL
364 - 100 100 pg peptide 364 + 5 pg CpGODN + ISA 206 200
364 -25 25 pg peptide 364 + 5 pg CpGODN + ISA 206 200
364 -2.5 2.5 pg peptide 364 + 5 pg CpG ODN + ISA 206 200
365 - 100 100 pg peptide 365 + 5 pg CpGODN + ISA 206 200
365 -25 25 wg peptide 365 + 5 pg CpGODN + ISA 206 200
365 -2.5 2.5 pg peptide 365 + 5 pg CpG ODN + ISA 206 200
Positive commercially inactivated vaccine 200
PBS PBS + ISA 206 + 5pg CpGODN 200

The peptides and CpG ODN were diluted byphosphate-buffered saline (PBS) to corresponding concentration and then emulsified with an equal volume of

Montanide ISA 206 (Seppic) . The inactivated vaccine was provided by CHINA AGRICULTURAL VET. BIO. SCIENCE AND TECHNOLOGY CO. LTD.
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Figure 2. Serum specific IgG levels in immunized guinea pigs. Serum IgG antibodies in guinea pigs were detected by indirect enzyme-inked
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Table 2. Serum neutralizing antibody titers in immunized guinea pigs

Guinea pig serum neutralizing antibody titer

Time

365 - 100 365 -25 365 -2.5 364 - 100 364 - 25 364 -2.5 Tnactivated PBS
0 <1 <1 <1 <1 <1 <1 <1 <1
7 dpv (primary) 4 4 16 32 4 64 64 2
14 dpv (primary) 8 8 32 32 4 64 90 4
21 dpv (primary) 4 8 4 4 16 32 4
7 dpv (boosted) 8 16 16 16 16 64 90 8
14 dpv (boosted) 16 32 32 32 16 90 90 16

Neautralizing antibody determinations were performed in 96-wellculture microplates. The end-point titer was calculated as the reciprocal of the final serum

dilution that neutralized 100 TCID50 of virus in 50% of the wells. dpv: days post vaccination.
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Figure 3. Assessment of splenic lymphocytes proliferative capacity (day 28 after priming) . The splenic lymphocytes were labeled with
carboxyfluorescein diacetate succinimidyl ester (CFSE) to study the proliferative capacity. Specimen_002 — 364 — 2% 5: Group ID 364 —
2.5. The rest may be deduced by analogy.



JREHEAE s A TR B A SRR 1 B G BRI VAR /B 2 4 (2013) 53 (6) 601

P3/P2
.
L

T T T T T T T T T T T
364-2.5 364-25 364-100 365-2.5 Inactivated PBS
Group

& 4. B2 A ik 2 20 B 15 55 &

Figure 4. The proliferative capacity of splenic lymphocytes (day 28
after priming). P3/P2: the ratio between the percentage of
proliferative splenic  lymphocytes and undifferentiated splenic
lymphocytes. The larger the ratio is, the stronger the proliferative

capacity is.
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Figure 5. Peripheral blood T lymphocytes CD4 * and CD8 * subsets distribution. At day 14 after boosting, mouse anti guinea pig
CD8 and CD4 monoclonal antibodies were used to phenotype PBMC. Specimen_001 —364 —2 —5 or Specimen_001 — 364 — 2%
5: Group ID 364 —-2.5. Specimen_001 —364 —25: Group ID 364 —25. The rest may be deduced by analogy.
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Figure 6. (A) The percentage of CD4 * cells in peripheral blood T

lymphocytes; (B) the ratio between CD4 * cellsand CD8 * cells.
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Table 3. Protection of guinea pigs (n =5) against
homologous FMDV challenge

Group Prim vesicles®  Sec vesicles” Protection ratio
364 - 100 3 2 3/5
364 -25 3 2 3/5
364 -2.5 2 1 4/5
365 - 100 4 2 3/5
365 -25 4 2 3/5
365 -2.5 3 2 3/5
Inactivated 1 0 5/5
PBS 3 3 0/5

*: primary vesicles. ": secondary vesicles. Animals that showed FMD-
compatible lesions only at the original injection site (primary vesicles)
were considered protected, and those that showed any FMD clinical signs

in the other three feet ( secondary vesicles) were judged to be

unprotected.
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Evaluation of synthetic peptide vaccines againstfoot-and—
mouth disease type A

Hua Tang, Xinsheng Liu, Yuzhen Fang, Shoutian Jiang, Li Pan, Jianliang Lv,
Zhongwang Zhang, Peng Zhou, Yongguang Zhang, Yonglu Wang’

State Key Laboratory of Veterinary Etiological Biology, National Foot and Mouth Disease Reference Laboratory, Lanzhou

Veterinary Research Institute, Chinese Academy of Agricultural Sciences, Lanzhou 730046, China

Abstract: [Objective] We developed a synthetic vaccine against foot-and-mouth disease type A. [Methods] We studied
two peptide-based vaccines containing residues 131 to 159 of VP1, 20 to 35 of VP4, 21 to 35 of 3A and 29 to 42 of 3B of
the AF/72 strain of foot-and-mouth disease virus ( FMDV ) coupled with a CpG oligodeoxynucleotide (5°—
TCGCGAACGTTCGCCCGATCGTCGGTA3") in guinea pigs. We assayed the FMDV-specific IgG level, serum
neutralizing antibody titer, splenic lymphocytes proliferative capacity and peripheral blood T lymphocyte CD4-CDS8 subsets
distribution. [Results] The data show that high dose did not ensure a good immunity. In our study, 8% (4/5) of
peptide 3642, 5-inoculated guinea pigs (2.5 pg of peptide 364 per animal) were protected against AF/72 strain
challenge, while the protection ratio from other peptide-immunized groups was lower except the inactivated vaccine—
inoculated group which showed a full protection. Our results also indicated that the stimulatory ability of CD4" T
lymphocyte response played a key role in evaluating effective FMDV vaccine. The highest percentage of CD4" T
lymphocyte was 36. 6% appeared in inactivated vaccine-immunized guinea pigs, the second was 33.7% in peptide 364-—
2. 5—vaccinated group, whereas the remaining ranged from 18.1% to 27.7% . There was no obvious relation between
CD8 " T cells and anti*MDV infection; our data showed that the CD4/CDS8 ratio was not always appropriate for assessing
the immune system status. [Conclusion] In general, we not only designed an effective vaccine against FMDV type A,
but also discovered some useful information of humoral and cellular responses induced by foot-and-mouth disease vaccines.
Keywords: foot-and-mouth disease virus ( FMDV) , synthetic peptide, humoral response, cellular response, CpG

oligodeoxynucleotide, CD4 + T lymphocyte

(RT3 % 0 £ 8 J5)

Suppoorted by the National Programs for High Technology Research and Development of China (2011AA10A211) , by the Agricultural Science and
Technology Achievements Transformation Project Funds (2011GB23260036) , by the National Pig Industrial System (CARS-36-06B) and by the
Ministry of Agriculture’ Special Funds for Scientific Research on Public Causes:research and demonstration on evaluation technologies of clinical
immune responses of serious animal diseases vaccine (201203039)

" Corresponding author. Tel/Fax: +86-931-8343796; E-mail: wangyonglu2010@ yahoo. cn

Received: 29 November 2012 /Revised: 14 February 2013





