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Abstract: To evaluate the immunogenicity of HA globular head domain of H5 subtype influenza virus (H5HA), the gene of
H5HA was optimized and the recombinant pPICZaA-H5HA expressing vector was constructed and transfected into Pichia
pastoris. The expression of the recombinant HSHA was confirmed by SDS-PAGE and Western blotting and the results
demonstrated that the recombinant HSHA (37 kDa) was highly expressed in Pichia pastoris with concentration of 0.2 mg/mL
in medium. The recombinant H5HA was concentrated and purified using Ni-NTA affinity chromatography. The
immunogenicity of HSHA was evaluated by immunizing eight groups of chicken through intranasal or intramuscular injection
with different doses of purified HSHA combined with different adjuvants, respectively. The results showed that the
recombinant H5HA could induce high level 1gG (HI titer was 1:64 and neutralizing antibody titer was 1:218) and the
optimal dosage of the recombinant HSHA was 50 pg combined with oil. In addition, intramuscular injection was better than
nasal immunization. This study provided a theoretical support for subunit vaccine development.

Keywords: H5NL1 influenza viruses, hemagglutinin, Pichia pastoris, subunit vaccine
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Tablel Immunization regimens of candidate vaccine
Group ID Candidate vaccine  Administration route
1 LWO001
2 LW002 I ntramuscul ar
3 Commercial vaccine ~ injection
4 PBS (Control)
5 LWO003
6 LW004 . .
. . Nasal inhalation
7 Commercial vaccine
8 PBS (Control)
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Fig. 1 Identification of recombinant yeasts by PCR. M:
DNA marker; 1: product using plasmid pPICZaA-H5HA
as amplification template; 2: product using empty plasmid
pPICZaA as amplification template; 3-5: product using
three different recombinant yeast cells as amplification
templ ate.
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B2 =ZFHERHSHA RizRALH) SDSPAGE £7E
Fig. 2 ldentification of expression and purification of
H5HA by SDS-PAGE. (A) M: marker; 1: the supernatant
before induction; 2—4: the supernatant after 24 h, 48 h
and 72 h induction, respectively. (B) M: marker; 1:
supernatant before induction; 2: supernatant after 72 h
induction; 3: purified HSHA protein.
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WRL— | Al TR

HWEAWA 6xHis #rZs, Fnl kAT
6xHis bR HTIARK I HSHA 8 e 51
Western blotting 73 #1453 B, HBEAREE R
Pt 6xHis br&s BHUAA " ERe R RN, 43 F R
/NERS B2 B —, B0 B B A RAFARE
St (K 3).

23 %¥ERE SPF B MES 19G kKT
FATEE: ELISA Jrikfaill #5240 SPF XSk 4
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http://journals.im.ac.cn/cjbcn

kDa

72
63

48
35

25
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Fig. 3  Western blotting analysis of the induced
recombinant H5HA protein. M: marker; 1: products from
the induced; 2: the supernatant before induction.
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4 &tH SPFIGMEAR[ERS B R8T 19G &8
Fig. 4 19G level induced by H5HA in SPF chickens.
*P<0.05, **P<0.01, ***P<0.001.
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Table2 HI titersinduced by H5HA in SPF chicken

Group ID od 14d 28d
1 0 22 28
2 0 2t 2°
3 0 2° 28
4 0 0 0
5 0 2° 2t
6 0 2° 22
7 0 22 23
8 0 0 0

25 ;R E RN

DR RGN BN R i ST B o e 192 A
43 0 25 f B A AE XS BAL B/ /N R % H AR K HE D
PARMMR R R, 4R BN, SRS oL
i BEES AR B IR ARAER (R 3).

26 ME-FERMRBLER

R o ARG 3R AE Ik, X SPR SRR A
REJG 14 d F0 A5 14 d (4 I 2R T R A BTIARRL Y
W, Z5REL 3, BOFHE. 458K, W
PRI A 25 R 50 ELISA & HI 50 i 45
FAEFF. MEAHAMEARG R 50 pglH, HH
PR AR, HR P LA 56 B ot 37 e iy v A
PUAR Y M 10 218, 5 [AISE S 504 T B K
MM ZERARE (K 5).

#3 THAEHITEES SRR

KKk
kKK
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10 * dckok
kKK
kKK
1
* kokok
T

S N A N X
— T T

all

0d  14d
Time post immunization

Neutralizing antibody titer (log,)

Group 1 Group2 BEGroup3 M Group 4
Group 5 Group6 =@Group7 e&Group 8

5 &4H SPF 35 IM;E A [E B i8] s 89 s R s i
Fig. 5 Neutralizing antibody titer induced by H5HA in
SPF chickens. *P<0.05, **P<0.01, ***P<0.001.
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A FIGSREEAE N B LA L, AR s
SIS R, 5L 5 ) S SRR BE T A 20
HAm B2, WA . D L
Y. BEFEWSER R, T2
(9 S A BRI R T 2 M e S A
FRHLL, BT NG LR, B AR
BB M O T T R

PR R T R B, R H AT
B i B T B, TR WA HE R
P R RIEER , BEE AR SR AT, W

Table3 Thesafety of different batches of HSHA subunit vaccines

Species Batches Challenge dose (mL) Number Method of administration Clinical signs
LW001 0.1 5 Intramuscular injection —
o LWQ002 0.1 5 Intramuscular injection —
Chickens LW003 0.1 5 Nasal inhalation —
LWO004 0.1 5 Nasal inhalation —
LW001 0.4 3 Intramuscul ar injection —
Rehbi LW002 0.4 3 Intramuscul ar injection —
s LW003 0.4 3 Nasal inhalation —
LW004 0.4 3 Nasal inhalation —
LW001 0.1 5 Intramuscular injection —
. LW002 0.1 5 Intramuscul ar injection —
BALB/c mice . .
LWO003 0.1 5 Nasal inhalation —
LW004 0.1 5 Nasal inhalation —
Clinical signs (—): alive without clinical symptoms.
& : 010-64807509 . cjb@im.ac.cn
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B R TS gL e RARIKE HA
AP G M BT R ELISA R0 K i e
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HA S A /NI & 3, %% )5 49 d, 10 pg
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ARWFFTLE R T, A HEHA & 1A
KH T KRBT LB, BEEREA A
0.2 mg/mL, HAIEE . 5ok, Aot EA
HSHA 5 1 5 7750 B il O s i v, ) SPR
X HAT I PEM R R Bs, 4 HS5HA
B PEFIE N 50 ng/2P, il A P AR AR HL
KNS, MER HE S0 BB IR B4 K
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I35 -9 2 TP AR Ry 1 218, S KT
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AWFFEHAT T EA HMET H5HA, LT
H5N1 A B HA Pi i Ik (R e B 308 R
Gerb By RRIS, AR HENL Y 25 5L
PE T A WA e T s . (HEE 4 H5HA
VR B B e e B B, PR St K
TR WA LA A TRt . ik, ARBF5TE LM
PRSI . R IRE . SPURIR A RS T
ARSI T2, R R R il . PR A7
R . R E RIS, HEAE N HEHA 1
SRy S FRLASE P T R 15 PR 3 R
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