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Influence of fusion protein of IBDV VP2 and chicken
Interleukin-2 on immune response in chicken
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Abstract: In order to research immunogenicity of the recombinant rVP2-IL-2 fusion protein, we obtained the rVP2-IL-2 fusion
protein using Pichia pastoris expression system, and then evaluated its potential to induce immune responses in chicken. The effect
was determined in the form of protective anti-IBDV VP2 titers, antibodies (IgG1 and 1gG2a), lymphocyte proliferation, the levels of
interferon-y and interleukin-4 cytokines, and challenge experiment. Antibody titers and proliferation lymphocyte level suggested that
the fusion protein could elicit specific humoral immune and cellular immune responses. antibody sub-type results indicated that the
rVP2-IL-2 fusion protein induced secretion both of IgG1 and IgG2a. The seem result elicited from cytokines ELISA test, secretion of
both of Thl (y-IFN) and Th2 (IL-4) were induced by the rVP2-IL-2 fusion protein. Challenge experiment result shown that chicken
immunized the rVP2-IL-2 fusion protein obtained 85% protection. These results confirm that the fusion protein enhances the

protection against IBDV through both humoral and cell-mediated immunity, and thus could serve as a candidate for the development
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of IBDV subunit vaccine.
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Fig. 1 Peripheral blood anti-IBDV ELISA antibody levels of
chickens immunized with different vaccines. Data were expressed
as the mean + standard error (S.E.). Statistically significant
differences (P < 0.05) are indicated with different letters.

X T 1gG1 /KSFHT 1gG2a Fiik i (K 2A .
2B), 1gG1 HiikSE rVP2 R A9 1 3 2B ik
SR, MR rVP2-IL-2 AR L e
He— AN ) 1gG1 Al 1gG2a FiA I B o 55 & 78 56
2 Whnsg e s o WEER] G IEHM 1gG1 Fl 1gG2a it
TRAKE, R IL-2 BB BI T rVP2-1L-2 il 5 25 A
PELR X A 7 — AN Y 1gG 1 I 1gG2a Fidk S .
22 MTT 4547

I — AR S 1, 3. 5 JATCH R R0
AR AR . T TR, G bk L 0 Ly B B O . &
FoR (8 3A), % rVP2-IL-2 fl&E A S
[CHE Btk 2 40 i3 5 e ) 553 5 141 3B i /R rVP2-IL-2
G RE LA T MR T bk E A0 MG A RE 0y fei, HoAth 4l
IR M 1IL-2 FdE 4l . Vaccine ¥4 . rVP2 g4
1 PBS X} HE4] .

23 fREPMLE

25 R0 2 2 i 7 BT AR Bl A AR Ak R D 5]
4o 25 R0 20 1) IR R AR S8 i s ] 4 S 1
FasE BIE, IFTESRERE 21 d B T:, % 42 dik

A 8000 Prime "
7000 | = 1st boost T
=2 t
6000 - nd boos -
5000
c_g;, 4000
3000
2000
1000
0 \
PBS rlL-2 rVP2 rVP2-IL-2 B7
vaccine
B 6000 Prime :
@ 1st boost T
5000 I 5 2nd boost N
4000
<
5 L N\
S, 3000 \
2000 7N
1000 \
PBS rIL-2 rVP2 rVP2-IL-2 B7

vaccine

2 IBDV $u{RiE B 53 4

Fig. 2 Analysis of IBDV IgG isotypes. Prime-boost-boost
vaccinations (day 0, day 14 and day 28) were carried out. On
day 7 (prime), day 21 (first boost) and day 35 (second boost)
sera were taken and VP2-specific immunoglobulin isotypes
were analyzed by ELISA. IgGl and IgG2a titers (Half-Max
titer) + standard deviation assayed in triplicates are given. Data
shown are representative of two separate experiments.
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Fig. 3 Lymphocyte proliferation response of chicken after
vaccination with vaccines. Data were expressed as the mean
+ standard error (S.E.). Standard group is rVP2, **P < 0.01,
*P <0.05.
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Fig. 4 Neutralization antibody responses of chickens
immunized with vaccines. Data were expressed as the mean +
standard error (SE). Statistically significant differences (P<
0.05) are indicated with different letters.
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Fig. 5 Cytokine responses to vaccination. Thl type Cytokine
IFN-y (pg/mL) and Th2 type Cytokine IL-4 (pg/mL) expressed
as the mean + standard error. Data shown are representative of
four separate experiments. Standard group is rVP2, ** significant
as P <0.01, * significant as P < 0.05.
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F1 BHREEMEESIRBC6/SSHI KT RIF R LLiE

Table 1 Comparison of protective immune responses of different vaccine immunized chickens challenged by virulent strain

BC6/85

Average organ/ total body weight*

Bursal lesion scores ®

Groups Dead I;{r;tiiczti;/ §
Bursal/BW Spleen/BW 0 1 2 3 0
PBS 3.82° 1.22¢ 0 0 3 17 5 0
rIL-2 4.01° 1.32° 0 0 9 11 4 0
VP2 4.32° 1.70° 12 4 1 1 2 60°
rVP2-IL-2 4.87*° 2.08° 17 2 1 0 1 8s°
B7 vaccine 5.02° 2.23° 18 2 0 0 0 90°
Control group 5.14* 2.32% 20 0 0 0 /

A: Values show averages for 20 chickens. Average organ/BW= average organ in grams/total body weight in grams. B: Bursal lesion scores:
0=no lesion; 1=mild cell depletion in a few follicles; 2=moderate atrophy or cell depletion in 1/3 to 1/2 of the follicles; 3=severe necrosis and
atrophy in all follicles. Statistically significant differences (P < 0.05) are indicated with different letters.
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