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Expression and adjuvant effects of the fusion peptide TBPS
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Abstract: Thymopentin (TP5) and bursopentin (BPS5) are both immunopotentiators. To explore whether the TP5-BP5
fusion peptide (TBP5) has adjuvant activity or not, we cloned the TBP5 gene and confirmed that the TBP5 gene in a
recombinant prokaryotic expression plasmid was successfully expressed in Escherichia coli BL21. TBP5 significantly
promoted the proliferation of thymic and splenic lymphocytes of mice. The potential adjuvant activity of the TBP5 was
examined in mice by coinjecting TBPS and HON2 avian influenza virus (AIV) inactivated vaccine. HI antibody titers, HA
antibodies and cytokines levels (IL-4 and IFN-y) were determined. We found that TBPS markedly elevated serum HI titers
and HA antibody levels, induced the secretion of both IL-4 and IFN-y cytokines. Furthermore, virus challenge experiments
confirmed that TBPS5 contributed to inhibition replication of the virus [HIN2 AIV (A/chicken/Jiangsu/NJ07/05)] from
mouse lungs. Altogether, these findings suggest that TBP5 may be an effective adjuvant for avian vaccine and that this

study provides a reference for further research on new vaccine adjuvants.

Keywords: thymopentin, bursopentin, fusion expression, adjuvant

Thl  Th2 [1o-11)
T
] (Thymopentin TP5 BP5
TP5) I 32-36 TP5
T T BP5
f21 TP5 TP5 BP5
31 (Bursa of TP5-BP5 (TBP5)
fabricus BF) TBP5S
(4] BF
TBP5
[5-9] (Bursopentin .
BPS) 1 ®HE7E
CKDVY T 1.1 JR¥L. EHRREK
B TBP5

cjb@im.ac.cn

649




650

ISSN 1000-3061 CN 11-1998/Q Chin I Biotech May 25,2015 Vol.31 No.5
pET-32a (+) F3 Xho [
Escherichia coli DH5a E. coli BL21 (DE3) Linker (G-G-G-G-S)
TP5 BP5 TBPS
(HON2 SDS696 ) ( 1 F1 F2 F3
HO9N2 PCR (SOE-PCR) 1%
A/chicken/Jiangsu/NJ07/05 (H9N2) PCR TBPS
pET32a-HA (H9N2) TBPS pET-32a
EcoRI Xhol T4
R DNA E. coli
12 EBRFRTAB |
DIT ConA DH>a
R-250 MTT pET32a-TBP5 Hind III
(FBS)

100 bp DNA marker
Prestained Protein Ladder IPTG dNTPs Nucleic

PageRuler Plus

acid strain ( )
Trizol HRP IeG
TMB
ELISA
DNA
EcoRI XhoI Hind III T4 DNA Taq
TaKaRa Platinum® SYBR" Green
gPCR SuperMix-UDG Invitrogen
TP5  BPS5
1.3 XY
90 BALB/c (4-6 20£2 @)

1.4 Z=HFLEHK TBPS M= E 5 RiA

TBPS

F1 F2 F3( 1) F1 EcoR [

http://journals.im.ac.cn/cjben

pET32a-TBP5
E. coli BL21 (DE3)
SDS-PAGE

=1 s|9F5

Table 1 Sequences of primers

Primer name Primer sequence (5'-3")

F1 CCGGAATTCCGTAAGGACGTATACC

GCAAAGATGTCTATAGGAAGGATGT
GTACCGTAAAGACGTCTATCGCAAG

F2 GGTGCTGCCGCCGCCGCCGTACACA
TCTTTCCGATAAACATCCTTGCGATA
GACGTCTTT

F3 TGTACGGCGGCGGCGGCAGCACCC

CGAACCTGAAACATGGCACCCCGA
ACCTGAAACATGGCCTCGAGTAA

The restriction enzyme sites are marked with underlined.

TP5 Linker BP5

| L

(RKDVY),GGGGS (CKDVY)

1 EHMEMK TBPS BYIRiTE

Fig. 1 Design of the fusion peptide TBPS.
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Fig. 2 (A) Identification of the recombinant plasmid
pET32a-TBP5. M: 100-bp DNA marker; 1: the
recombinant plasmid pET32a-TBP5 after Hind III
enzyme digestion; 2: the recombinant plasmid
pET32a-TBP5. (B) The expression of fusion peptide
TBPS in E. coli. M: Page Ruler Plus Prestained Protein
Ladder; 1: uninduced recombinant BL21 (DE3)/
pET32a-TBPS5; 2: induced recombinant BL21 (DE3)/
pET32a-TBPS5; 3: purified recombinant BL21 (DE3)/
pET32a-TBPS.
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Fig. 3 The effects of fusion peptide TBPS on the proliferation of thymic lymphocytes (A) or splenic lymphocytes (B)
from immunized mice. The data presented are X +S of five replicates. ¥ P<0.05 and ** P<0.01, compared with mice
immunized with PBS.
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Fig. 4 HI antibody titers in the immunized mice.
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Mouse sera (n=5) were collected at 0, 7, 14 and 21 d
post-immunization, and the serum HI titers were 2.6 GIE/NEBGRERPIRE
analyzed by HI assay. The data presented are X +S of HON?
five replicates. * P<0.05 and ** P<0.01, compared
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1.0 -
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Fig. 5 HA antibody titers in the immunized mice.
Mouse sera (n=5) were collected at 7 and 21 d
post-immunization for HA antibody detection by

ELISA. Data shown are representative of five separate
experiments. * P<0.05 and ** P<0.01, compared with
mice immunized with HIN2 AIV vaccine.
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Fig. 6 The effect of TBPS on IL-4 and IFN-y cytokine production in the sera of immunized mice. Mouse sera (n=5)
were collected at 7 and 21 d post-immunization, and the IL-4 (A) and IFN-y (B) were measured by using a sandwich
ELISA and a commercial ELISA kit. Data shown are representative of five separate experiments. * P<0.05, compared
with mice immunized with HIN2 AIV vaccine.
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Fig. 7 AIV titers in the lung of the immunized mice. Lung samples from immunized mice in each group (n=5) were
collected at 3, 5 and 7 d post-challenge with 2.5x10° TCIDs, H9N2 avian influenza virus A/chicken/Jiangsu/NJ07/05
(H9N2) . Each lung sample was diluted to 1 mL with PBS. Lung viral copies are represented as copies (Lg) per mL.
The data presented are X %S of five replicates. * P<0.05 and ** P<0.01, compared with mice immunized with HON2

AIV vaccine.
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