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Abstract The bursa of Fabricius (BF) is the central

humoral immune organ unique to birds. Here, we isolated a

novel bursal pentapeptide I (BPP-I), LGPGP, from BF.

BPP-I could play inhibition effect on MCF-7 but not on

CEF or Vero cell proliferation in vitro, and enhance anti-

tumor factor p53 protein expression. Also, BPP-I stimu-

lated antibody production in a dose-dependent manner in

hybridoma cell. Furthermore, BPP-I could induce various

immune responses in mice immunization experiments,

including increase antibody production and cytokines IL-4

and IFN-c level, and induce T-cell immunophenotyping.

These results suggest that BPP-I is a potential immuno-

modulator of antitumor and immunity. The study could

provide some novel insights on the probable candidate

reagent for the antitumor and immune improvement.

Keywords Bursal pentapeptide � Antiproliferation on
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Introduction

The bursa of Fabricius (BF) was first implicated as the

central humoral immune organ unique to birds with the

discovery that surgical removal of the bursa from neonatal

chicks impaired subsequent antibody responses to Salmo-

nella typhimurium type O-antigen (Davison et al. 2008). It

is reported that two distinct differentiation pathways for

lymphocytes have been established. T (thymic) lympho-

cytes occur in the thymus, which is common in both chick

and mammal. But, the B-cell-differentiating organ equiv-

alent to the T-cell-differentiating thymus in mammal is in

doubt. BF is critical for normal development of the B

lymphocytes responsible for antibody production and Ig

diversification (Davison et al. 2008; Ratcliffe 2006;

Arakawa and Buerstedde 2004). Studies with BF extracts

show that they contain multiple biological active factors.

For example, Bursin selectively induces avian B cells from

their precursor (Ann et al. 1976), and promotes immuno-

globulin switching from IgM to IgG (Baba and Kita 1977).

Except for anti-steroidogenic properties (Byrd et al. 1993),

bursal anti-steroidogenic peptide (BASP) plays anti-

proliferative effects on mitogen-stimulated neonatal

bursal-derived lymphocytes (Caldwell et al. 1999). Bursal

septpeptide (BSP-II) enhanced the strong immune respon-

ses of mice and chickens immunized with avian influence

virus (AIV) vaccine (Feng et al. 2010). Bursopentin (BP5)

displayed strong immuno-stimulating activity by promot-

ing B-cell proliferation directly and T-cell proliferation

indirectly (Li et al. 2010).
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Given the close relationship between BF and the B-cell

differentiation and antibody production, it is important to

study the bursal-derived biological peptides. In this study,

we isolated a novel biological bursal peptide BPP-I from

BF. The anti-proliferative role of BPP-I on MCF-7 cell was

evaluated by MTT array. Furthermore, the potential func-

tions of BPP-I on antitumor factor p53 transcriptional

expression and protein expression were examined. We also

examined the effects of BPP-I on antigen-specific immune

response in immunized BALB/c mice with inactivated AIV

(H9N2 strain) vaccine.

Materials and methods

Animals and cell lines

BALB/c female mice (6- to 8-week old, 17–21 g) were

obtained from Yang Zhou University (Yangzhou, China).

Studies were performed in accordance with the guidelines

established by the Laboratory Animal Ethical Commission.

Hybridoma cell producing IgG1 j subtype MAbs with

specificity to the Japanese encephalitis virus (JEV, SA14

strain), were grown and maintained in RPMI 1640 sup-

plemented with 20% heat-inactivated fetal bovine serum.

Purification and sequence analysis of BPP-I

Bursal peptide was prepared from avian BF as previously

described (Feng et al. 2010). In brief, BF tissue was

homogenized in 0.85% NaCl (Dingguo, China). After

centrifugation at 10,000g for 60 min, mixture was col-

lected and dialyzed (lower than 1,000 Da) for 48 h at 4�C.

The extract was filtered by 0.22 lm and was chromato-

graphed through the 4.6 9 250 mm SinoChrom ODS-BP

RP-HPLC affinity column (Elite, China) in a linear gradi-

ent of acetonitrile (2–100%) at a flow rate of 1 ml/min,

with monitoring at 220 nm. The elution was collected and

analyzed using matrix-assisted laser desorption ionization

time-of-flight mass spectrometry (MALDI-TOF-MS)

(Bruker, Germany). Bursal peptide (BPP-I) was synthes-

ised in Xi’an Huachen bio-technology Co., Ltd (China).

The purity of synthetic peptide was over 97%.

The effect of the BPP-I to various cell lines

MCF-7, CEF, and PK15 were stimulated by BPP-I at dif-

ferent concentrations for 48 h. PBS was used as negative

control. Cell viabilities were determined with the MTT

(Sigma) (Avantika et al. 2010). The relative survival rate

was calculated using the following equation: survival rate

(%) = (absorbance of BPP-I-treated cells/absorbance of

untreated control cells) 9 100%.

The effect of the BPP-I to hybridoma cells

Hybridoma cells were stimulated by BPP-I at different

concentrations for 48 h. PBS was used as negative control.

Cell viabilities were determined with the MTT (Sigma)

(Avantika et al. 2010). Antibody production from the

hybridoma supernatant was determined as described pre-

viously (Feng et al. 2010).

Impact on p53 Luciferase activity and p53 protein

expression

Luciferase assays in wild-type p53 Vero cells (Shen et al.

2009) were carried out in 24-well plates. Vero cells were

transfected with p53 Luc and pRL-TK according to the

manufacturer’s instructions (Invitrogen). After 24 h, the

transfected Vero cells were treated with BPP-I for 24 h.

Luciferase activity was evaluated by dual-luciferase

reporter system assay kit (Promega). Also, 20 lM a-pifithrin,

inhibitor of p53 pathway (Walton et al. 2005), was added to

transfected Vero cells for 2 h prior to the stimulation with

BPP-I. Luciferase relative activity was assayed for 22 h

later.

Vero cells were treated with BPP-I for 24 h. A positive

control was carried out in parallel, treating cells with Dox

(Sigma). Vero cells were lysed with cell culture lysis

reagent (Promega). Western blotting was performed as

previously described (Qiu et al. 2008) using anti-p53

monoclonal antibody (DO-1, Santa Cruz Biotechnology,

USA), anti-b-actin monoclonal antibody (AC-15, Sigma,

USA).

Mice model experiment

BALB/c mice were intraperitoneally immunized with

BPP-I and inactivated AIV (H9N2 strain) vaccine. The

prime-boost immunization procedure and dose per mouse

are shown in Table 1. Three groups of mice were first

Table 1 The immunization diagram

Immunization

group

Immunization sample Dosage

(per mouse)

(mL)Vaccine BPP-I

concentration

No. 1 PBS – 0.2

No. 2 AIV vaccine – 0.2

No. 3 AIV vaccine 10 lg/mL 0.2

No. 4 AIV vaccine 50 lg/mL 0.2

No. 5 AIV vaccine 250 lg/mL 0.2

AIV vaccine, inactivated avian influence virus (AIV, H9N2 strain)

vaccine; PBS as negative control
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primed with AIV vaccine and BPP-I at 10, 50 and

250 lg/mL, respectively. Two weeks later, the mice

were injected with AIV vaccine and three concentrations

of BPP-I. Mice immunized with AIV vaccine only as a

positive control, or 0.2 mL PBS as a negative control.

All groups were immunized twice at 2-week intervals.

Antibody subtype assay was conducted on serum col-

lected at 14 days after the second immunization. The

antibodies against AIV were analyzed by enzyme-linked

immunosorbent assay (ELISA) (Feng et al. 2010),

respectively. Also, the sera were collected on 1 week

after the second immunization to measure the IL-4 and

IFN-c secretions by mice cytokine ELISA kits (RD,

USA). Furthermore, the spleen cells were isolated from

immunized mice as previously described method (Feng

et al. 2010), and stimulated for 48 h with 10 lg/mL of

Con A (positive control), 10 lg/mL of the AIV antigen

(specific antigen stimulation), 5 lg/mL of BSA (irrele-

vant antigen), or no antigen (negative control), respec-

tively, and the viability was measured using MTT-based

method (Avantika et al. 2010). Also, immunophenotyp-

ing of spleen lymphocytes was performed by three-color

flow cytometry analysis (BD, LSR), using different

mixtures of specific mAbs labeled with PE, FITC or

PE-Cy5.

Statistical analysis

Data obtained from different experiments were presented

as mean ± SD from at least three independent experiments

and evaluated by analysis of variance (ANOVA) or Stu-

dent’s t-test, using a significance level of 5%.

Results

Isolation and identification of natural BPP-I

Natural bursal peptide was isolated from avian BF by RP-

HPLC method. In this paper, a new bursal pentapeptide I

(BPP-I) was purified in elution peak time at 20.59 min

(Fig. 1a), and the experimental sequence, LGPGP with the

molecular weight 439.661 Da was identified by MALDI-

TOF-MS. The purity of isolated BPP-I was assessed by RP-

HPLC on a 4.6 9 250 mm SinoChrom ODS-BP column with

a linear (20–60%) acetonitrile gradient (Fig. 1b). Aligning the

BPP-I sequence by BLAST software (http://blast.ncbi.

nlm.nih.gov/Blast.cgi), we found BPP-I shared identical

amino acid sequence to numerous proteins of G. gallus

species. From these analyses, we suggested that BPP-I is a

five-amino-acid peptide processed from G. gallus species.

Potential roles in BPP-I-treated tumor cell and normal

cells

In order to validate the probable anti-proliferative roles of

BPP-I on tumor cell, we investigated BPP-I-treated MCF-7

cell viability. It is noteworthy that BPP-I reduced the MCF-7

cell viability in dose-dependent manners with a range

1–50 lg/mL (Fig. 2a). Relative viability rate in MCF-7 cell

decreased by 24.88, 16.09, and 9% less for 50, 25 and 5 lg/

mL BPP-I treatment, respectively (50 lg/mL, P \ 0.01;

25 lg/mL, P \ 0.05). However, BPP-I evoked an optimal

proliferation response by 14.46% on MCF-7 at 0.1 lg/mL.

The effect of BPP-I on normal cell lines of CEF and Vero

cell proliferation were tested with BPP-I (0.4–25 lg/mL).

Fig. 1 Isolation and

identification of BPP-I.

a Purification of BPP-I. The

extract was separated and

purified on a 4.6 9 250 mm

SinoChrom ODS-BP column

with a linear acetonitrile

gradient (diagonal line) by RP-

HPLC. The retention peak time

of BPP-I was 20.59 min (the
arrow pointed). b Analytical

RP-HPLC of purified BPP-I.

The purity of BPP-I was

assessed by RP-HPLC of BPP-I

obtained from the peak (arrow)

in (a) on a 4.6 9 250 mm

SinoChrom ODS-BP column

and developed with a linear

(20–60%) acetonitrile gradient

in 20.59 min
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The results showed that BPP-I (2–10 lg/mL) caused a

significantly enhanced CEF cell proliferation indicated by

MTT incorporation (P \ 0.05) (Fig. 2b). Also, our experi-

ments indicated that BPP-I could increase Vero cell pro-

liferation. In comparison to control, BPP-I-treated Vero cell

proliferation was increased by about 21% at 2 and 5 lg/mL

(Fig. 2b). No significant inhibitions on CEF and Vero cell

proliferation were observed with BPP-I treatment.

Role on p53 luciferase activity and p53 protein

expression

To further understand the role of p53, we investigated the

p53 transcriptional function during the BPP-I treatment. To

achieve this, we transfected p53 Luc and pRL-TK into Vero

cells that were BPP-I-treated 24 h after transfection.

Luciferase activity was significantly enhanced during the

BPP-I treatment from 25 to 1 lg/ml (25 lg/mL, P \ 0.001;

5 lg/mL, P \ 0.01; 1 lg/mL, P \ 0.05) (Fig. 3a), indi-

cating that BPP-I is able to induce the transcriptional acti-

vation of p53 in a dose-dependent manner. In contrast,

luciferase levels were not observed in non-transfected Vero

cells after BPP-I treatment (data not shown). To inhibit p53

transcriptional activation, transfected Vero cells were

treated with a specific p53 inhibitor, 20lM a-pifithrin

(Walton et al. 2005), for 2 h before BPP-I treatment. The

results showed that a-pifithrin significantly inhibited BPP-I-

induced p53 luciferase activity (P \ 0.001) (Fig. 3b).

Increased p53 levels do not necessarily correlate with

increased transcriptional activity (Kim and Deppert 2003).

Fig. 2 BPP-I could play different roles on tumor cell and normal cell

lines. a BPP-I decreased MCF-7 cell proliferation. MCF-7 cells

(1 9 105 cells/mL) were treated with BPP-I for 48 h. MTT was

added to analyze the viability. b BPP-I induced CEF and Vero cell

proliferation. CEF and Vero cells were cultured and treated with BPP-

I for 48 h, to detect both cells proliferation response. Data were

expressed as mean ± SD of three experiments in duplicates. B BPP-I.

*P \ 0.05, **P \ 0.01, compared with PBS control without BPP-I

treatment

Fig. 3 BPP-I activated p53 expression. a BPP-I increased p53

luciferase activity. Vero cells were transfected and stimulated

with BPP-I for 24 h. And p53 luciferase activity was determined.

b a-pifithrin inhibited BPP-I-induced p53 luciferase activity. The

transfected Vero cells were pro-incubated with a-pifithrin for 2 h, and

stimulated with BPP-I at 5 lg/mL for 22 h to detect the p53 luciferase

activity. c BPP-I activated p53 protein expression. Non-transfected

Vero cells were stimulated with BPP-I for 24 h, and the p53 protein

were determined by the west blot. Data were expressed as

mean ± SD of three experiments in duplicates. Control without

BPP-I treatment was used as a negative control, and Dox as a positive

control. B BPP-I. *P \ 0.05, **P \ 0.01, ***P \ 0.001, compared

with PBS control without BPP-I treatment. ###P \ 0.001, compared

with BPP-I (5 lg/mL)
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To determine whether the upregulation of p53 was induced

by BPP-I treatment, we examined p53 protein levels in

Vero cells treated with BPP-I with different concentrations

that activated p53 transcriptional activity. After exposure

to BPP-I, an increase in the level of the p53 was detected in

Vero cell (Fig. 3c) in a dose-dependent manner.

Taken together, these findings indicated that BPP-I-

induced p53 protein expression level was correlated with

increased transcriptional activity.

BPP-I-induced antibody production of hybridoma cell

In this paper, we chose the hybridoma SP2/0 as an immune

cell model in vitro which possesses the characteristics of B

lymphocyte secreting antibody. Hybridoma cells were

stimulated with BPP-I for 48 h. As shown in Fig. 4a,

hybridoma cell treated with BPP-I produced significantly

higher anti-JEV antibody (IgG1) titers (0.01 lg/mL,

P \ 0.05; 0.1 and 5 lg/mL, P \ 0.01; 1 lg/mL, P \ 0.001)

than those PBS control without treatment with BPP-I. Also,

BPP-I could enhance hybridoma cell viability increase at

0.1 lg/mL (P \ 0.05) (Fig. 4b).

Potential functions on immune response in mice

As biological peptide from avian humoral immune system,

we first investigated the role of BPP-I on spleen lympho-

cyte proliferation. The results showed that the cell prolif-

eration of spleen lymphocyte from the immunized mice

with AIV vaccine and BPP-I was significantly increased

(10 and 250 lg/mL, P \ 0.05; 50 lg/mL, P \ 0.01),

compared with that of AIV vaccine control, and the

inducing activity on lymphocyte proliferation is related to

dose of BPP-I, in which the highest proliferation response

was presented in the immunization group with AIV vaccine

and 50 lg/mL BPP-I among all immunization experiment

groups (Fig. 5a). To estimate the potential functions on the

humoral immune response, the antibody and subtype in

sera from immunized mice were measured by ELISA.

Knowing that BF is responsible for the antibody produc-

tion, in this paper, we began with assaying the titers of

serum IgG from each individual immunized mouse at

2 weeks after the second immunization (Fig. 5b, IgG). All

mice immunized with BPP-I generated a significant AIV-

specific IgG antibody response (10 and 250 lg/mL,

P \0.05; 50 lg/mL, P\ 0.01), and mice receiving 50 lg/mL

BPP-I immunizations generated the highest antibody

response among all the experiment groups which implied

that BPP-I might have the noticeable adjuvant effect on the

immunized mice.

To establish the antibody subtypes, we determined the

IgG2a and IgG1 antibody subtypes collected from each

group (Feng et al. 2010). The results showed that IgG1

subtype was dominant in all immunized mice, and the

lower amount of IgG2a subtype was detected in the sera

from immunized mice (Fig. 5b, IgG1 and IgG2a). The

results suggest that IgG1 subtypes may play a major role in

the immunized mice with AIV vaccine and BPP-I.

The cytokines play an important role in T-cell differ-

entiation, cell-mediated and humoral immunity. In this

paper, we also explored the characterization of the IL-4 and

IFN-c cytokines in sera collected from immunized mice

at seventh day after the second immunization. As shown in

Fig. 5c, IL-4 and IFN-c productions were significantly

Fig. 4 Effect of BPP-I on hybridoma cell. a Effects of BPP-I on

antibody production of hybridoma cell. Hybridoma (1 9 105 cells/mL)

was stimulated with BPP-I for 48 h. The levels of antibody were

determined by ELISA. b Effects of BPP-I on hybridoma proliferation.

Hybridoma viabilities were measured by MTT assay at absorbance

570 nm. B BPP-I. Data are shown as mean ± SD for a representative

experiment from three experiments, each performed in triplicate.

*P \ 0.05, **P \ 0.01, ***P \ 0.001, compared with PBS control

without BPP-I treatment
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increased in a dose-dependent manner in BPP-I co-immunized

groups (IL-4: 10 and 50 lg/mL, P \ 0.05; 250 lg/mL,

P \ 0.01; IFN-c: 10 lg/mL, P \ 0.05; 50 and 250 lg/mL,

P \ 0.01). The IL-4 and IFN-c were the representative

cellular factor of Th2-type and Th1-type immune response,

respectively.

Moreover, populations of splenic lymphocyte immuno-

phenotypic T cells induced by inactivated AIV were also

elevated by BPP-I (Fig. 5d). The percentages of CD3?,

CD3?CD4? cells and of CD3?CD8? cells, were signif-

icantly higher in the BPP-I co-immunization groups than

that of AIV vaccine control (CD3: 10 lg/mL, P \ 0.05; 50

and 250 lg/mL, P \ 0.01; CD4: 10 and 50 lg/mL,

P \ 0.05; 250 lg/mL, P \ 0.01; CD8: 10 and 250 lg/mL,

P \ 0.05; 50 lg/mL, P \ 0.01).

Discussion

Immunology is not just restricted to investigations on the

immune systems of mice and humans. Immunology studies

on other vertebrate species have contributed greatly to the

development of immunological understanding. Among

these species, bird immune system has provided an

invaluable model for investigating basic immunological

mechanisms. BF is a vital lymphoid organ in the immune

system unique to birds, and has a primary role in the

B-lymphocytes development and function (Davison et al.

2008), after which immune lymphocyte B cell is named. In

this study, a new bursal pentapeptide I (BPP-I), LGPGP,

was isolated from avian humoral immune system (Fig. 1),

and shared the identical or similar amino acid sequence to

various proteins of G. gallus species. Among these

homologous proteins by BLAST analysis, CAH65368 is

from the lymphocyte and the bursa of avian at a 2-week-old

stage (Caldwell et al. 2005). One region of CAH65368,

RCC1, first reported as the regulator of chromosome con-

densation 1 (Ohtsubo et al. 1987), is the guanine nucleotide

exchange factor for Ran GTPase, which regulates critical

eukaryotic cellular functions including nuclear transport

(Makde et al. 2010). To our knowledge, this is the first time

to report the bursal pentapeptide with LGPGP.

Fig. 5 BPP-I induced strong immune response on mice experiments.

BALB/c mice were twice immunized with BPP-I and AIV H9N2

strain inactivated vaccine. a Co-treatment of BPP-I and inactivated

AIV vaccine stimulated virus-specific spleen lymphocyte prolifera-

tion responses. Splenic lymphocytes from immunized mice on day

seven after second immunization were prepared for detecting

lymphocyte viability by MTT. b BPP-I stimulated significant

antigen-specific humoral mediated immune response. Sera were

collected on day 28 for detecting the antibody (IgG) and subtypes

(IgG1 and IgG2a) titers special to AIV by ELISA. c Effect of different

doses of BPP-I and inactivated AIV vaccine on Th1/Th2 cytokine

productions. On the seventh day after the second immunization, sera

were collected to measure Cytokine by using sandwich ELISA

method using ELISA kits. d Analysis of lymphocyte subsets from

spleen of immunized mice. T-cell sub-types percentage by monitoring

fluorochrome conjugated mAbs of the corresponding PE/FITC/PE-

Cy5 conjugated mAbs by flow cytometry. Data represent the

mean ± SD of three independent observations performed in tripli-

cate. *P \ 0.05, **P \ 0.01, compared with mice immunized with

the inactivated AIV vaccine alone
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As a bursal-derived bioactive peptide, the roles of BPP-I

were never reported. In this paper, we first reported the

biological multifunction of BPP-I. It was reported that

breast cancer is the most common cancer among women

with high female cancer lethality. MCF-7 human breast

adenocarcinoma cell line is the common experimental cell

line of breast cancer origin (Lacroix and Leclercq 2004). In

this paper, we used MCF-7 as a tumor cell model in vitro to

study the potential function of BPP-I on cancer cell pro-

liferation (Fig. 2a). It was found that BPP-I could inhibit

tumor cell MCF-7 proliferation at reachable concentrations

range (from 1 to 50 lg/mL). However, no inhibitions on

normal cell proliferation of CEF and Vero cell were

observed with BPP-I treatment. Therefore, we thought that

BPP-I might specially decrease tumor cell proliferation.

Moreover, BPP-I triggered antitumor factor p53 luciferase

activity and p53 protein expression (Fig. 3), which is well

known to play a crucial role in inducing apoptosis and

acting as cell cycle checkpoints in human and murine cells

following DNA damage (May and May 1999). There were

three principal mechanisms including tumor growth,

defective immunorecognition and immunosuppression,

which were considered responsible for immune evasion

(Nicolini and Carpi 2009). Thus, the immune system might

be a major target strategy to develop novel antitumor

therapies (Gajewski et al. 2009). It was proved that B cells

could play a role in antitumor cellular responses against a

lung metastatic tumor and in the removal of B cells from

lung lymphocyte cultures resulted in diminished IFN-c
secretion and tumor lysis, which provide evidences of the

importance of B cell responses in tumor defenses (Jones

et al. 2008). BF is a vital immune organ responsible for B

cell difference (Davison et al. 2008). Therefore, we thought

that these results are important in the context that the

humoral immunity against tumors could be enhanced by

BPP-I, a bioactive peptide from avian humoral system.

BF is the central humoral immune organ unique to

avian, and plays vital roles on antibody production

(Davison et al. 2008). The results of hybridoma immune

cell model which shares the characteristics of B lympho-

cyte secreting antibody proved that BPP-I-induced anti-

body production of hybridoma cell in a dose-dependent

manner (Fig. 4), which suggested that BPP-I was a novel

bursal-derived immune inducing factor for antibody pro-

duction of hybridoma cell line.

Due to the biological active peptides isolated from BF,

we hypothesized that BPP-I would play role on immune

responses. This prediction was confirmed in mice immu-

nized with AIV vaccine and BPP-I which generated a

strong antibody production increase, with IgG1 antibody

subtype exclusively (Fig. 5b). It was reported that IgG1

was taken as an indicator of Th2-type immune response

(Bungener et al. 2008). These results indicated that the AIV

vaccine-BPP-I was capable of enhancing the immune

response toward a Th2-type immune response.

Some small molecular peptides were reported to

enhance cell-mediated immune response. Thymopentin

(TP5), derived from the thymus, stimulates T-cell differ-

entiation and enhances cellular immune response (Singh

et al. 1998). We wondered whether BPP-I might play roles

on cell-mediated immune response. The results verified

that BPP-I augmented the level of Th1-type and Th2-type

cytokines (Fig. 5c). Cytokines induce multifarious biolog-

ical effects on different cell types in immune processes.

IL-4 promotes the differentiation of naive CD4? T cells

into Th2 cells (Seder et al. 1992), and IFN-c enhances both

CD8? T-cell-mediated and non-specific cell-mediated

immune responses (Bou Ghanem et al. 2011). Also, in this

paper, BPP-I enhanced T-cell immunophenotyping of the

spleen lymphocyte from immunized mice (Fig. 5d).

Therefore, we thought that BPP-I, derived from the central

humoral immune organ unique to birds, might play

immune inducible roles not only on humoral immune

response but also on cell-mediated immune response

resulting in a balanced immune system of organism. These

results suggested that BPP-I acted as a multi-functional

modulator in immunized mice.

Due to birds and mammals evolving from a common

reptilian ancestor more than 200 million years ago and

having inherited many common immunological systems,

the avian immune system provides an invaluable model for

studies on basic immunology (Davison et al. 2008). So, it is

valuable to study the immunodominant roles of new bursal

peptide from this central humoral immune organ. In this

paper, we demonstrated that a novel bursal-derived pen-

tapeptide from avian humoral immune system presents

potential role on antitumor-cell-proliferation and activating

antitumor protein p53 expression. Also, BPP-I plays

powerful immunomodulatory functions on humoral and

cell-mediated immune responses in animal immunization

experiments. This study indicates that BPP-I might act as

a probable candidate reagent for antitumor and immune

improvement uses.
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