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Abstract

Highly pathogenic avian influenza (HPAI) is a lethal infectious disease caused by H5 and H7
subtypes of influenza A virus, which resulted in serious harm to the poultry industry, and posed great
threat to public health. Vaccination is one of the important strategies of prevention and control of avian
influenza in China. On account of the high mutation rate of avian influenza virus in nature, vaccine
should be regularly evaluated and vaccine strains should be updated if necessary. The surveillance, virus
analysis and evaluation of the protection efficacy evaluation were carried out by National Avian
Influenza Reference laboratory. The results showed that the H7N9 viruses isolated in poultry in 2019
showed distinct antigenicity to H7N9 H7-Re2 vaccine strain which was used for trivalent vaccine
production, and partial protection against the challenge of the epidemic virus was observed and the
vaccine seed needs to be updated. The H5 subtype viruses isolated recently showed similar antigenicity
to the H5 vaccine seed (Re-11 and Re-12 strains), and the vaccine prepared with H5N1 Re-11, Re-12
and H7-Re2 stains can provide full protection against the H5 virus challenge, so the H5 vaccine strains
could be used for vaccine development.

To control the H7N9 antigenic variants in poultry, the ressortant H7N9 vaccine seed candidate was
generated by using reverse genetics by National Avian Influenza Reference laboratory, and designed as
H7-Re3 strain. In this study, we firstly evaluated the biological characteristics, passage stability and
immunogenicity of H7-Re3 strain, and found that the H7-Re3 strain could be propagated stably in
chicken embryos with high growth properties, showed nonpathogenic to chicken embryos and chickens,
exhibited good immunogenicity with effective prevention against the challenge of H7N9 virus in
chickens, and thereby could be an ideal inactivated avian influenza vaccine strain.

Subsequently, H5 subtype Re-11 strain, Re-12 strain and H7 subtype H7-Re3 strain were
inoculated in chicken embryos, respectively, and the allantoic fluid of the infected chicken embryoses
were harvested for three-time concentration, inactivation by formalin, and further emulsion. Three
batches of trivalent inactivated avian influenza vaccines were prepared in this study. The vaccine
character, safety, immune efficacy had been tested in this study. The immune protection against
epidemic strains and the relationship between HI antibody response and protection in H5 and H7 HPAI
were also evaluated in this study. The results showed that the three batches of vaccines meet the vaccine
quality criterion; there were no adverse reactions in poultry immunized with a high dose of 2ml of the
vaccine per bird. After inoculation with the recommended dose(0.3ml), the HI antibody average titers to
H5 subtype Re-11 strain, Re-12 strain and H7 subtype H7-Re3 strain in SPF chickens were above
7.7log2. The HI antibody titers were between 1:124 and 1:148 at 3 weeks in SPF ducks immunized with
one dose(0.5ml) of the vaccine, and the HI antibody titers to the three vaccine strains were between 1:32
and 1:44 in commercial geese at 3 weeks post immunization; After 3 weeks, the immunized birds were
challenge with the H5 subtype clade 2.3.4.4d, clade 2.3.2.1d viruses and H7N9 antigenic variants for

potency test, and the vaccinated birds were challenged with the prevalent strains. The results showed



that the immunized poultry survived without any clinical signs, and virus shedding were not observed in
the vaccinated group after challenge with different lethal viruses, respectively, which indicated that
three batches of H5+H?7 trivalent inactivated vaccine could provide complete immune protection against
the challenge of H7N9 antigenic variant strains detected in poultry in 2019, H5 subtype clade 2.3.4.4d
and 2.3.2.1d viruses. The research on the relationship between HI antibody response and protection of
the vaccine showed that the immunized chickens could be complete protected against the challenge of
H5 and H7 subtype strain when HI antibody titers (=4log2) to Re-11 strain, Re-12 strain and H7
subtype H7-Re3 strain were detected in the vaccinated chickens, and immunized duck could be
protected against of the challenge with homologous H5 subtype and heterologous H7 subtype avian
influenza viruses When the HI antibodies HI antibody titers (=1:10) to Re-11 strain, Re-12 strain and
H7 subtype H7-Re3 strain were detected in the vaccinated ducks.

Furthermore, we evaluated the application of the recombinant avian influenza virus (H5+H7)
trivalent inactivated vaccine prepared by Re-11, Re-12, and H7-Re3 vaccine seeds in field poultry,
mainly including its safety and immune efficacy. A white feather broiler breeder farm in Shandong, a
commercial layer hen farm in Harbin, a layer breeder farm in Ningxia, and a breed duck farm in
Shandong were selected for vaccine field test. The results showed that there was no adverse reaction in
the vaccinated field poultry, and the high-level HI antibody titers were induced in chickens and ducks
immunized with the vaccine according to the vaccination procedure, which indicated the good immunity
in commercial chickens and ducks for the control of the H5 and H7 subtypes of highly pathogenic avian
influenza.

This study showed that the recombinant avian influenza virus (H5+H7) trivalent inactivated
vaccine based on Re-11, Re-12, and H7-Re3 vaccine seeds showed good safety and immune efficacy in
chickens and waterfowl. The vaccine has been authorized for its application in China since July 2020

and has played a very important role in the prevention and control of H5 and H7 avian influenza.

Keywords: Highly pathogenic avian influenza, H5 and H7 subtypes, Trivalent inactivated vaccine,

safety, Immune efficacy evaluation
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EXHES RN LM &R

Al Avian influenza B

AlV Avian influenza virus BRI B

bp Base Pair Bl %o

DEV Duck enteritis virus FRL I 7 14 i 28 s 75
DNA Deoxyribonucleic acid it SE AL B IL IR
EDSV Egg drop syndrome virus LA IR T
EIDso 50% egg infective dose PN S ARy
HA Hemagglutinin IR

HI Hemagglutinin inhibition L&A

HPAIV Highly pathogenic avian influenza virus o S50 P L I B
HPVI Highly pathogenic avian influenza 1 B30 M IR K
HVT Herpesvirus of turkey HH KIS TS
ILTV Infectious laryngotracheitis virus FEGNMEMESE R B
IVPI Intravenous pathogenicity index FrkEUR TR 2L
LDso 50% lethal dose JER SN ES G TR
LPAIV Low pathogenic avian influenza virus B M & TR B B
LPAI Low pathogenic avian influenza ((SES T G AW
M Matrix protein AR EH

NA Neuraminidase FREE 2 TR I

NDV Newcastle disease virus I B

NP Nucleoprotein ZHEH

NS Nonstructural protein L EH

OIE Office international des €pizooties AR DAL
PA PolymerseA REH A

PB1 PolymerseB1 RAM BL

PB2 PolymerseB2 Rah B2

PBS phosphate buffer saline B PR 2 o ER VA VR
PCR Polymerse chain reaction RO BrE U N
RNA Ribonucleicacid EHERZIR

SPF Specified-pathogens free TCHEE T IR A

Vil
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1.1 BRRIREINE

B (Avian Influenza Virus, AIV) & —Fh R FEELIE RNA 5, & 5EXE L
A B RERUR (AD F9% )5 (CHEN etal, 2003; GUAN etal, 2016). AT K AIV 74 8 ML
FIFER B, BREMEER (HA) . #EEREE (NA) - ZEA (NP) . BAHE A (PA) | 3
A (M) EAHE B2(PB2) . KA BL(PBL) FIHEL M EL 1 (NS) , % H BEK/INE 890bp-2341bp
(LYCETT etal,2019), Z/b4ufi 10 Fh & - H ATAUEBSH R HA G 18 #, NA A 11 F(WEBSTER
etal, 1992; TONGetal, 2012; TONGetal, 2013; VERHAGEN etal, 2014), HH AIV ] HA
HUNA 73502 16 Fikl 9 B, HoAR 2 g Al iE 4 4 73 B3] (WU et al, 2014). AIV BR T ARAEST
JEFNSE AL 22 S HEAT 73 2846, BRI 00 775858 7 AR EUW I & A% # (Low Pathogenic Avian
influenza virus, LPAIV) Al = 807 P & U B9 # (Highly Pathogenic Avian influenza virus, HPAIV).
16 FIE A A, B H5 A1 H7 LAY Ak, H A AL LPAIV, BIEEFTA H5.H7 WAL 55452 HPAIV;
LPAIV [ HA H 1 I ZRARAL A — AN RPE RS R, M2 IR AN At i A R T v ) 2Bk
REAME R, T HPAIV HA 207 5 B ZANE S E IR IR, v F HA 2R (A0 40 i P 5 3k A7
TEMEE ARG . Rk, J&Ye LPAIV AT eS| I RS B IG AR, HPAIV 7EXS AL
fi B A g ] S84 B R G DA K EPET R (SHIN-HEE etal, 2019; KLENK etal, 1994).,
FicEk, B KRED 4 REBRREKRIT (KILBOURNE et al, 2006). B4 5257 AIV K]
WAl AERPRIAE SR R R HEER, WRROARINE S (OLSEN ET AL, 2006: CLARK et al,
2006; STALLKNECHT etal, 2007; CHEN et al, 2009; BODEWES et al, 2018). #2005 £,
T Al T B R R R AT e A2 T 57 AR 2250 AV B %X (MACHALABA et al, 2015);
2005 4 FP4E, BRiL2E (2006) SE7E D WA [ 2 He X BRI HENL TEAY AIV 555 i)
YRR ANV F R AT S B — 30, DO E nl s v S 1)l i X A% 3k 2013 4F 8 H b ),
S5 BHS A RN — K EXG 1R IR 1) 35 7 R K & BRI A HTN3 HPAIL s 3 e 4h %, LR A
AT AE 2K LPAIV 238V B S A 0 BT A2 1 28 R A B, 5K 8 B ) = B P R
4t, 1M HPAIV [f] H5 WA R SEUE K2 A E R A RIENINGE, H7 AL I ) 3 i AR 25 A N %
RNA T B IIAFAE 2 R &, JUBOR S RAGIAh, @ B4R 1000 M7 sifH R 2 2 8 /M
M F % (CHEN etal, 2006). AIV ZSSE, CRNICE B S MPUENM:, ik =4k 25
. PSR B 8 BN 2 —, R RMPUERILEERE (HA B0 NA) KA RR
BHEMRA; F—MRPUREA, BRI SR B R R B AR S R PR AR R
WEME CBIZR %, 2019; BANKSetal, 2001; ZHANG etal, 2013). siZ748 5| I/
ST HRUBIRAT, TR R E R PR RS RN . I ET L, PR R S EUN R
RSN TR Y AVAR i RS 1 23 G BN Rt e G it o L= G R G P e = N E 1 NN TE 7 N = Yieqre e /b
JRIEIES R AT IRE S GEM 45, 2014). HPAIV 3 &kt il il ot 8, i HL 4Rk,
HPAIV i o8 i Ny, FET-5Hd 30% (SUTTON et al, 2018), AJLPAERE X &EK, AMHE
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HAROK B IX LR R 5 W] REEATE SR T — UORAT, I IRATTRImsERT Al 545 LA .
I A RS20 5 S VP T UK HS AT H7 0 B0 B R R B () A, R T AT
FasE HA MRS . TFRRATIE Al i T SRRSO AL S LR FOAR S5 &, X PIA 7%
H T LA S B ATT T AN E Hb I AR H5 Bk HT AIV AT I RE

1.2 H5 #1 H7 TRV ERBRASRITREE
121 HS TRSRRARITREE

19834 4 H, LPAIV H5N2 £ 3 [H A &8 — M RSB th AL 4%, [F4F, i © A2 7 8 —Fh HPAIV,
FHECZIRPM TGRS RREERLFEIES], SR 7T 1700 2 HREY, HEHAMK
AR 6200 JiFETT, [AIEERRAR KB 2.5 123670 (FICHTNER et al, 1986). HSN1 HPAIV T 1996
EAET R AR 38 b 0T S RS AE R I, 1200 B R DA SRR T B AR % 5 (DUAN et al, 2007)
T 1997 1 AR E NS RL m F0w 1 HENL /2% # (SUBBARAO etal, 1998), Xt 53
T 150 ST RE G, A BAML (OIE) i, XA EEkE &£ 2003 1 2004 E
DB, RN AL R BRI, R ABETS, DAAEIC K &I K. 2006 4, H5N1 JFA!
HPAI S5 —IREAEIIAR AL, FRIRGRAE X X A& 2K (JOANNIS etal, 2006). H5N1 i [ 2007
FEE| 2009 FFHIFERFEWIRAT, HOELEE VRORREFEAED, EREE AT, AR i K &
FErp R A%, X T AT (LYCETT etal, 2019).

WATEAGI, H 2014 4F 1 LR, #EASECA 23 KA L4 HONS A HPAL #E s,
LR 240 275 AR, kb F] 2014 4 2 Hilkeg HSNL WA HPAIL %1% Rt #k 24 ik, FERK
Ry 2 R, IR 3 5. 2014 fEAEJKE 2015 EAEH],  HENS8 WEAY HPAI FEHEE S
[E A% R E . HEN2 W HPAI 1% [ 2015 4F 12 AfEINE KB K G OF LT REEJmLT:,
BRI 20 Ji. 2005 4E 1 HAE 3 A, BHFAEZAHX KA L E#E HENL SR HPAL &1, T
20 /i RFEHIRGy, TR 95%, 200 2 5 R A%, 2016 4F 11 H % 2017 4 1 H, Ik
A4 H5N8 WP HPAI #5218, 29 30 I R @& wdkygy, b R0, ml i A gsbs. 2016 4 11
%2017 2 H, 200 Z 2 K & HEN8 W4 HPAI S G fE &) A R IX KA, L1757 R K& P it
H, MLV EEIA T A, RIS E. 2017 4F 11 H £ 2018 4E 2 H, #HEA 4 Hik 4 18
LK 65 HENG R HPAI &1, 4446 HX &M, 57 J7 RN, 2017 4F 12 H % 2018 43 H,
VPR AR IX R A 20 ZHEE K & HENS WA HPAI %15, JEH %) 200 7 R X & #4845, M 2018 4
6 Hitt, H5 W7 HPAI M W 15 Ak 2k 82 2, 16.9 JF R &L, JET-Fik 95% LA F.
M 2019 4 3 A4, 10 2 HENL MEAY HPAI #1573 A R IH/R A I X B2, S8 2.1 TR K&
FET, 8 71 RAkhbat. 2017 4 6 H % 2020 47 H, FEIERk 17 100 42 H5N8 A HPAI 1,
46.9 JJ R FEYIRAET., ARBE R 2020 4F 1 H, HiaEdk 2017 4% 3 H 2 Ja URAER AR 525
H5N6 7 HPAI %51/ . 2015 4F 1 A% 2020 4F 3 A, fEFEGEANIXGMIFA LRP IR R T
LTk HEN2 WA HPAI %15, K ERELAIE 66.3 Ji, ET-HCN 47.2 JiH, #hA%0m18 317.1
Jio 2020 fEAFEIE—2021 SFAEA], EEILE 9 Mk A: T 385 #2 5 H5N8 WAL HPAI &1, 78.3 Ji
RE @R, 4.6 7R, 131 73 R4+

M BTG A Y, HE S22 HPAL £ ERVEH N 2 iit4T, Attt AR gnlkis sl 17 A &
2
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NN Al
122 H7T TRIERRRARITRESE

1878 47 KA RO ) 1 250075 14975 JELTE. 1955 ARl HE oA R 85U 1 HNT AL ALV
CRmE2E 25, 2013), 20 8Lk, H7 WA HPAI KA, SRR, %25, fEEDL
M EEEHHHEE R . SR T =L HEAR R I HTNL Al 33 1300 /7 RXSSET:, 45
PR E K. 2003 4, fif>%. fEEAEFIZE 300 /1 REEE HINT Al BB AET:. 2004 4,
INE R HTNS AL TS, & B H 5 RARSET, [FIR S 30T NBRYL, FRE AR N 2 28 20
(TWEED etal, 2004; HIRST etal, 2004). 2005 FRHAEEEUM A2l 5 & 19 HINT 25 Al &1,
FEAN R IEE 20 277 A%, 2007 45 H7N3 WA HPAL S E NS K a3k, NEZHAHT 8
A X T RGNS H A PR A0 P (PASICK etal, 2010).

M 2012 2, SRV EFRE R AR HTNS W HPAI, S8 75 BFEURF KB & 5 e e AH 45 45 1R 2 1)
M, JEANR B SR 84 2230 T, A 1.4 {23001 . 2013 2 )5, H7N3 TEAY HPAI 5%
THAE S TE LX) 60 2K KRG KAE, 600 275 R X @SR, 2013 4F 8 Hh ), mAH|
e —ENg Y K AE HT A HPAL 15, 2 5 REgi&kde. [FH, HEiziERy 3.6 A BN 5
— RIS FE ORI HTNT WAL HPAL #2551, ZAR 5T 4R 11 18500 H &g #h%. 8 H 23 H,
B — KW FRE R A2 HTNT WAL HPAI %1%, 19850 H k& 4y, 1300 RAET:. 2015 4F 4 H,
BBV E A 2 A R A 2 HTNS TR HPAIL 1, BL45 20 K @B LB £ g%t .
2017 4 3 H, £HE—IM KA H7 AL HPAIL #51%, 700 A R &IRIGLAET:, 7.3 T3 R P, X /2 2016
FELURER T IRRAFRE HT WA HPAI &1 . 2019 4E 3 H, FHEEIREAE HT WA LPAI &1
20194 H& 11 H, 758 9 MBIX ) 37 5 A K& H H7N3 WA HPAI 5 MstT:. 2020 4 7
AR, BRI 4E 2 RN & A 342 HINT R HPAIL &1, 23.4 1 R &HsL, 292000 2L
T,

W R, B HINO TEAY5 35 LI H7 WA Al fE et R E R K, BIEalbiE i asi
SRRIFEAS ATA

1.2.3 H7N9 T BLRRARITHREE

FRE S H7NO A Al 215 B EERATHIX, M HaZiR s RS A1k gl i N R T- %
f—Fh HA A NA TR HA 1 HT7 WADREE, R T4,

1.2.3.1 H7N9 VR i R R IAT AL 4%

H 2005 FF G0 50N RAE P HE 35070 # X ORI HTNO AL AV, 2009 4E7EHE o — #8537 Kk
A/NE G HTNO TR AIV 1S CRIFREE, 2018), 2013 4E 3 H rh AN HE I 1R T N
H7NO 7L B 5 IS4, 2013 4F 4 H 41, HE S LA OIE 3@k 1 LPAIV H7NO 74L& jy
B9 AGHIEDL, YONZR SR A RRR R AE AL, R s IR R @ e R, 2017 4F 1
Ho PG REGR B b 28—l T — A8 H7N9 T2 HPAIV 225, il #(E HA HH

HIZRAL i B 2 AR R R . B B, IXEEH R H7NO TR HPAIV AR Fh CfE o [ 24>
3
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B K G IR RS AL R IR 5 k£ )% (SHIetal, 2017; Qletal, 2018). ZJHEEMN HA
FTNA K5 R BT 5 b 4y B0 ANV 2R S BERIR, HiR 6 MRS G57 B4 HIN2 TEAY AIV
AL (LIU etal, 2013; ZHANG etal, 2014; LlUetal, 2020), [FIi, #F72#& M H7TNO A5 75
ML G57 B HON2 WARYEZH 45 5, gl K 1™ EI ARG, (PUetal, 2017). AIV Alil
o B SR SR RS, R, B R R R K. R FIARRIIE S
KRR EAVRE GBI K& NCReR AR 52 25 Gt 3205 G 1) 250
W& TR T AF IS BN — DR AR 2 ) — MR A TN R ATRE S B AV %5,
G NAMBWIRREN. ER7% QEEM) . HET N AR S R B A E . J14b,
WAL, W& X HING A Al IR KGN, WE&E TR, NEG HTNO T AV 1)
RAFZDGE TR, 7T IR B T30 HTNO 7 BY B0 2 A #2217 IR EZM/EM (YU etal,
2014).

1.2.3.2 H7N9 I 7 & 8 1) 1 3

2013 4, FREZE KA T X E 2IREBURMER HTINS AIV, 1Z95 B 7E XS P AL & I S BN K
PURIRRAET: (SHI et al, 2013). FKET 2017 45 B EH A H7TNO AL HPAIV, % #10E
ERE 8 ME ISR ARG 9 it . WAHE, EE—MRAE 2 BFKE HIN9 A
HPAI &S, BT HREEGL, L7 R a5, H7NO WAL LPAI %1% T 2017 4£ 3 F 10 HEE
E ke, S BT AR &AL, 2017 4E 3 A, TFEMmE SR 17 71 K&K HTN9
T Al ZEIE WS, 2017 4 3 H 24 H, &G HIN9 WA AV S HRERE KA, $E
GiikdAr 3. B 2017 4F 4 Hikd, REFRIE DM HEEEDN . IR NS 3 Hi kA 5k HTN9
WA LPAL s, 85 T HFKEWAS. 2017 45 4 H, HINO A AV ZEEHEFR EILEAE,
i 8 TI R RR BN AR . A I Hoda k] HTNO YR HPAI %515, 2017 43 A-8 A, HEIL
A 100 2 5 KSR G2 AIV T HE R4 8. 2018-2019 4, FRIE L ML LA 6 2 H7TNO T 7Y
HPAI 1%, 17000 2 AKX &KW, ST 1 5 -

1.2.3.3 H7N9 WU Y B 25 1 A 3L A 2 X

2013 4E 3 H, W EASHER T T4k T e BB AL F AR H7NO 7 L3 B N S0 611 (GAO et al, 2013),
AN RO B R IZE A O, BE S 120w BRI E 2N A s G R . 2017 4 1 H I T —
FRF A HTNO, 1% HA B E R S 20 = 212, J& T HPAIV (WHO, 2017). 2013
SEHBLLIOK, 1258 O IR ESRRAT, S5 1600 £ N &L, 600 2 AFET-(ZHOU etal, 2017).
KEW T ER, REHNBGEEORE HTNO WAL AIV i #5358 1735 % U1k 4 7 (SU et
al, 2017), (K, FKEZGIAFTIIRRE AIV 7556 UL &35 1) 1 BORE .

NEENEG AIV 02 HA A 5 Rk 6. & o2, 3-FIMRE, A o2,
6-F FLBE SR VR T LA 24k . TR H7NO TEA AIV ) HA ORI AL S R A T A8 5, B
Q226L A2 5 (SHletal, 2013), MEE[RINA PRI 2R 4G HFE, B HTNO AR RUE R 3 5 A
(2 AN, BATROR G S & 2RSS A Wi, AR s N B, A4, %8
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1 HTNO JFBR B AE PB2 R F R4 T E627K A1 DT0LN [R5RAR, fHe 3515 T EM A AN
SHIAE RN ) (GAOetal, 2009; SUBBARAO etal, 1993).

1.3 H5, H7 A& R BRRIFGIE
1.3.1Hs TR S RREEHMRIERE

H5N2 EA (N28 #k) J& 2003 4 Hh [E &5 — M s D FF 3RS 3T B 20 UE H % v, (Rl o
ANTRAFAE =T 1) AL KIEE T, o O E 513E B AR 7 B LPAIV VRN W R 2wt il . R
FH I T AR B A e AR M ) 3 N TR 1 HENL F4 AIV KT (fRTFR Re-1 MRKTEEH) 2
TS E 2 — AN RN I BB R A Al RS CTRRR 4%, 2015), FIHZEH RZE R &
BT $R1E 52 474" (TIAN etal, 2005; QIAO etal, 2006). FIt, H[EA ML RFARE G R I S EE AT
TR S R R AR T HS WEZY (Y Re-4 #k. Re-5 #%. Re-6 #&. Re-7 #k Re-8 .
Re-10 #k. Re-11 #k M1 Re-12 ¥k R KiEZEH, NGRS . 2006 F4), FREHHE 7 —F =
PR AR e s (NDV) Bk H5 ALVEEEET, RN TS5 Al 1 ND, BEARIFHbiF S 40 A S
MM (CHEN etal, 2009). FAH GRS NHTE (HVT) -H5 HA i Al {24 70%~90%!1)
GRS, PAXHHT H5 WA AIV (3 (RAUW etal, 2011; RAUWetal, 2012). # H5 [ HA
FRAENBITYHE N R i (DEV) FEHHREEF A A RO AU & H 1 DEV #ATEREH,
AL H5 AL AIV R DEV B A R R dr, Rz i B fe it (LIU etal, 2011).
H5 HA S4B Qe 28 (ILTV) Sk EA S, X855 5 Sk RIYEAU TR HS EE, maR
BSS3] T se &Ry, (HiZE mEsEs] H5 A Al 7T A R (PAVLOVA et al, 2009; LI et al,
2014), FKHE (2007) JFKR T MLl pCAGGS N AR DNA 11, H 25 7u4b)5 optiHA
BEREANBA S, HUR S A A e e F AR %, BT 2 N AT 5.

1.3.2 H7TN9 &R BIEmMRiERE

AN HTNO i8¢ VLP IR 1 2 i Smith 55 (2013) il £ (1, 1252 1 LAFF IR 35 0 B A4y
AJANnhui/1/2013 (H7N9) #idfke& HA. NA [ & Alindonesia/05/2005 (H5N1) Ji#EEfk M1
BREG G, Ribai, 5045 R R X R AU ET A2 2 HINO AIV Xl S Ul R AT
2015 4, XIZEFIFH NDV 1E AR5 37 T NDV-H7 Al NDV-H5 3% 1. ‘EA1Re 1S4 s
& HE R ek, SRS BRI H5 AR H7NO WAYR R )5, w54 e iidi. NDV
BRI HT A HB 2 1 AT BE A PR 0 SR e AT PR 7 2 A A B 1) 98 ZE A e 2 1 (LU et al, 2015)
2017 SEHISERIEE T —Fh NDV BAAZE | ((LXHAF), HA & [ IERf#, X EGE H7TN9 7% HPAIV
XS FRAE T 80%IH S s (3 I 58 S R4 M A5 NDV 93 (HU etal, 2017). $#%3CHI%% (2018)
H—Fk HTN9 TR HPAIV f HAL K46 A\ 2 PR8 J%# NS N 73 &M 2 )5, WS
11 NS (73) -H7 HAL B[R I 4 N BIR A Rk #8714 HENG AL EE 1) HA JE R A AR & 1
AR A R IEE A, FRRH RN RIE A HA AR EE, e sy, %%
T AT AT SPF XSGR ME 100% 437 . BHIFSE (2019) HI H7NO G & HA Mg 7 —FoFFHRm 25
B rBac-JX148HA, %Ki B A IR BE2 v H AT B e ) ML A i HAA 25t e 58 A A v B0

5
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PEH7NO FREE T, FETRRT A H] HTNO AV J5TH, 20k i A B N ANME . RE
45 (2019) £ pCAGGS #ifk h#f Ngifg ik HTNO WAL Al ZEiitk HA JE[H, #yg T SE4mk
pCA-SD098, #fi\ HA EEEKIE)E, HAEFIEREMA TR %% SPF XS, 7 d fGEintk, )70 nli
A7 [FIVR HPAIV R LPAIV . 45 IR, IGF & S0 J5 RE 58 & CR T XGHF %52 = 80w I HTN9
WA AV IBOEIELGE, Z80 78 B2 B AT 4% HTNO Al RG22 1

2014 4, MRk 2B A T B2 SR B KT T (H7 AL, H7N9/PR8 #5)
R AN RAE, AU s RO R S AV, (R E G R B RN . B
HERBIHET (H5+H7) A KIEEH (H5N1 Re-8 #k+H7N9 H7-Rel #k) T 2017 4F 9 H 784
PG, VW 7R @B RAERRERE, WEEXE TR0 B RIEE, KT XE Rk
I, T T Y HTNO 5 8 (ZENG etal, 2018) . ZE HZIRE BTG Al HISEH 11 1Rk,
(7 At 2 o [ 28— AN KRB 1K) H7 S . Ak, 2SR = eIk 7 — &%) H5 AL
H7 SR B KGR . Horp H7-Re2 #k A1 H7-Re3 #R 11 H5+H7 =4 v CL4 50 BITE 2019 4E 2 A
H12020 4 7 AIHAE N H IS T RIFHIBTERCR .

325 Rt 4 Ny
1.3.3 %/ﬁ@gm%%/a =ik

FRT, XShPIEGE AV JE 3B R IR EOR S RS &, M2 Tl Al 32
FBL WRRATSCH BRI . AR Al N 22N GRS &, EEEaTH
Jt, S TN K.

1.3.3.1 InsaiEZREHE, _ER SRR

TAFR AT R A G B, PR, e R . B OGIREE . ORI R AE
FRBCLT, D IS S B, AR SR A R R R BOIRES . RS R M Ak e ], B gl 3ERXG
A s A, s NI B, AT R R A

1.3.3.2 I LA AIVE B

TR MAIRTIARIHE T, A WEEIEFRE®SA, s gt A. Kot
B N 53 DR HE Y AR R AT B

1.3.3.3 fmsmbesE TAE

G BERE I TS A HAL i A AE A s i (48, 2010, HAEFEERER, KA
LW ERN AR ORAE 26, A REAESI A RAF IR ROR, SRIERE A 2t #ERES
BB, PR SR R R R B, AR A e a2

1.3.3.4 {5 W LAk

XA S T ITINGE Al BN, R RHEIR SRR Al JUAKT S5 H0RRAT I DL . 15
o XA A AR AT R S o VRS TR AR, BER 1A 4 50 .
6



e AR 65 B0 i
1.4 AARBBHFEX

Al Tt At FL A 7 B BB AU UG, IR R I R A fa s, FAlT
POZANERE TAE . B ATAHZE ) BHE R A R SR &, R Al 3
Jith, REEM ARG BT (HERK %, 2002). ZHMNHERE T RENER, H2HET AV
SR, HPURMEAK R AEA R, HPAIV B2intk, Kk, IRATRZER W AV, #EELRT
A, TEN AT AN EE TR, AR AT R BT Y, IR RS AR, SRR
R BB I

H5 LAY AIV 72 E ARG R . 2013 4F, FREFFAEHIL 7 A\ H7NO V2 It 85 5] - 38 ik
Z NFETZ: 2017 4F, H7N9 WA HPAIV 1B RES I, HAEZ AN IR 51 KNG . 2017 4F 9
H, BEHGREYT (H5+H7) A KIEE T (HS5N1 Re-8 #R+H7N9 H7-Rel #f) 7F4[E IFUK
FURRIA, HTNO YR AIV WK & BN IMT, fEfshil ety ok 3% 7 E2/EH: 2019 4
N EHE R EE (H5+HT) = A KiE# i (H5N1 Re-11 #k+H5N1 Re-12 #k+H7N9 H7-Re2
PR T AN R AR R, B SUR R, MEIAGE SR, HING SRR 2 R B T
B, (EHSRAEAE, HHBL T ARk, KPRt S H7-Re2 RZE 75K, H7-Re2 HRIE M IR 2R
NEE, DRI H7NO S Ah 8 75 BT SR BT, M0 H5 PR B PR 2R, (R AR RSCR R R,
WA T B AT TR

A S = & AT W E R &R B R M 4 BT 0 i B — Bk HPAIV  A/Chicken/Inner
Mongolia/SD010/2019 (H7N9), LAHFZHE HA F1 NA B[, RIiige: 7 HAH H7-Re3 FREE Tk
AT E L H7-Re3 MREHIMRIAT RA K€, S AI{E AR HE T2 Re-11 #A1 Re-12 #—ilg,
R EHEFRBERIEE (H5+HT) = KiE% i (HS5N1 Re-11 #k+H5N1 Re-12 #k+H7N9 H7-Re3
PR, S E SR = A RN A AT 128 T X S L PSR F) 2 4 AN G 2 R R S84 T — R BUF
fii, [FIN AT e HI TR S TR R RIIBTTT, iz v £ 4 [ B A S S D) s
AEEZEAKE
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B_E FEBRBHRE HINI LR H7-Re3 #REYFFFETR

2019 4F, EVATIRF AT, ASLIGERIL T AR R HIN9 WAL AIV, 28 HA JERIEE
SATRI, SIA H7-Re2 B HIMRAR, TR T —ASB M Bph 5y 5, FrE L8 &I, 41T H7-Re2
SRS R R PR YA 22 16~32 i, fAERCKMIPUE 2 5, P m s IR SR v B R %,
1M A/Chicken/Inner Mongolia/SD010/2019 (ﬁﬁ%ﬁ CK/IM/SD010/2019) (H7N9) #ill £ 1) IfiL i 5 3/ 1
GBI HTNO LA bk B AP B, &S E N B A W R g i B8 . At
JiR 4 BE Y UERC ) H7NO MF R B 4202 7 ?Eﬁ%%a A/Puerto Rico/8/34 (AIPR/8/34, PR8) (HIN1)
(1) 6 AP FIE K AT H7NO %8 CK/IM/SD010/2019 ) HA JEDE AT NA JER E 4L, K HA ZEiA7
2 A IE R 2o, AN TRz 1 ¥k HINO/PRS KiF A Wifta: (fr44 v H7-Re3 #k). A&
X A H7-Re3 FE M MR ALV AT THREI T, N HAE R RKGE 2 o Fh B S A I A %

2.1 #1
2.1.1 fREK

HA AIVHINO A H7-Re3 F, A4y EO AXFh#E; Ziagtkdt 4 #k HPAIV, Jrr 3 ¥k H7N9
M B4 5 75 Bl A/Peacock/Liaoning/SD004/2019 ( fiij # PCK/LN/SD004/2019 ) . A/Chicken/Inner
Mongolia/SD010/2019 ( f& # CK/IM/SD010/2019 ) #1 A/Chicken/Liaoning/SD025/2019 ( f&j ##
CK/LN/SD025/2019 > UL K& 1 #k H7N2 W %Y %% # A/Duck/Fujian/SE0195/2018 ( & FK
DK/FJ/SE0195/2018), HEZKEMESHE LI E 7B K& MIRAF

2.1.2 SEIOEN4 AR 6 b

Elﬁ@ SPF (Specified-pathogens free, SPF) X%jift, 21 Hi¢. 28 Hik&. 42 Hig SPF X% i [
'%.? SR GRS W HT YA HPAIV RIS E A 2 & =5 %= (ABSL-3)
AT o

&N
=l

2.1.3 FrAEPRMME RIIR

AIV H5. H7. H9 W ARIAR#EIME, H7 WA H7-Re3 #k HI REEHLE, HEFREMIESFE LK
AL, NDV W UEIMTE . WMELES BT (EDSV) FreEMIE, W b E 2 5 s 220 .
HI 5673407 (hEEZ ) fs o7 ikdtsr

214 &EE

H7N9 A H7-Re3 k4 & it B 5 KGR 1 AR SLI = W H7 A & B KIS &
BT 2 T ) A A o
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2.1.5 EERFIF{NEE

W 220 2R 1AW (PBS) RNA $2EURF & (TIANGEN A 7). IR F] (TOYOBO A #])D.
DFPEE. ddHLO. 1%XSLT4HMI B . 37°CHEA . PCR ¥ 85 (b atil B e e HARAT IR A ED .
A1 771 (Omega Bio-Tek 24 &)+ DNA Marker 2000 (b 5T B Ap G s 5 R A BR A T« BfiEHE .
HAAM . EB IR PCRAX. &JEIG. Witds. BOHL. -80°CUKFH . -20°CUKAH VEGT s
FREEAS. MERSs. W, 2mL A1 L5 mL B0, HER. MHER. LI, 75%R . LK LR
MG, RAEE . RAEEL Bt Mk, MEHR. M

2.2 ik
221 EEERBFS H7-Re3 MREBIKEPRIEERHKE

K41 AIV H7NO WA H7-Re3 #r E0 AU LR A B Sk MRS 104, LL 0.1 mL 57 &, 2
JREEJHFD 10 HEE SPF XSGR, 36°CH:FE 72 he MBS AEM HA, 4 HA AMET 9log2 SRR
TR RS, AT REA ST RESE, I 1 mL BT 2 mL RAEE W, B T-70°C
UKAE -

¥ B0 ARFEM A KR A= 3 5K/ 10 £5 LU, X 10, 10, 107, 108, 10° 5 MEAL,
PREEJE -0 10 HiS SPF A9AE 5 M, FHE 0.1 mL. 36°CH:FE 72 h, B MRSHER HA, HA
AMET 4log2 ML, 4% Reed-Muench J5 1TSS I £Us Y 5 (50% egg infective dose, EIDso).

¥ EO fREFIH PBS FikE & 104, 105, 0.0 mL/ML, JRFEME Bt 58:f 5 M 10 H
% SPF XS, ' 36°CHFHE 72h, DAL ZE 134X, WU —RISIRE, 27l HA &4,
O E. HA R NA LR Y 2iip v Sore et ¥ ES A E13 AREFIMEAPLR, 435 AIV H5,
H7. HO W AUARAERA M 37 « ¥ NDV FHE M3 A1 EDSV BA 4 375 F g 4T HI 5, Bk
FPERIEIAT (PEE ) AT IE .

2.2.2 ERERRRS H7-Re3 HRHIBUR M IR IS
2.2.2.1 ERlkINEMECHRTEEL AVPD IlE

¥ EO. E5 1 E13 AXEEFIH PBS 1E 10 f&5#kE, LAERBKEFNTEAA 0.1 mL i Eavi4mh 10 H 42
Hi SPF XY, WEHIdME G 10d WARALT B O, THEERRKEEMEURTEEL (VPD,

2.2.2.2 TS IRFNRS B B0 P16

¥ EO. E5 fil E13 A& PBS Mkt &£ 104, 0.1 mL/#, 10 # 10 Hib SPF A9k, JRAE
WFERN, 36°CHEFE 72h, CFEIRIETHE I« .

¥ EO. E5 Al E13 /CE# 0.1 mL/H (& 10°EIDso) i &f%Fh 28 H % SPF X% 10 R, Xt
10 AR, WSS AR IR AR 14 do WSk T T W& /55 3d M28 5.d REE, 1%
T VE R AR



o [ A2 B L R o WAKTUENE HING T H7-Re3 MREMZEHHERT 5
223 EREERBFES H-Re3 MIGEE H N RENHRIE
2.2.3.1 HAH &I H7-Re3 Bk G 5 Pl 5

¥ EO. E5 A1 E13 ARFEM LI Al H7 VAL AN I8 v AR f1] Bl aeh LR RV v o B0 B
FeAh 0.3 mL 21 Hi% SPF XS, 554 10 HONXTIRA . s 21d, RAERHSHIMmE, FH H7 WA
AL LI HI AR [RGB Ao RS S s s HPAIV CK/IM/SDO010/2019 (H7N9) 5 2
# 0.1 mL (% 100 LDso), 3% 10 d XS RIRAGET HE 0. A5 H XS A e 4 E I8 )5 56 5 d
KA, HU5 M 10 H¥% SPF XGIRJRFEfS M, 597 72 h, WIEHMER) HA, HZH — MGk R 5
W HA Zih>4alog2, W BRHPE. BIVERE S SR B4 —A%, BN, Wz R K EAHE

==

‘5: o
2.2.3.2 B &I EE H7-Re3 BRGHRAT ER AR B 02 2R R 56

H7N9 A H7-Re3 FREEZH AIV KGR B HHACSELG S 42 8 HT7 RS AL K P28 1 B 2 v il i
FUFEM % (AR B AT A8 HA 1 9 log2). B 21 Hikb SPF 283t 80 H, 23 8 4, 5 1~4
P10 H, R aGE T, WIRES, 3 03mL; 5 5~8 0% 10 HXG, AEFEXH.
A G RE G 21 d SRS, W HI k. 7% 21d J5, 433 LL 105 EIDso FIE X 4 ¥k H7 W72 4k
PCK/LN/SD004/2019. CK/IM/SD010/2019 1 CK/LN/SD025/2019. DK/FJ/SE0195/2018 (H7N2).
W faMEE 14 d, g RRAGET NG . B RXSHHE)S 3 d F1 5 d REMESLFIE T, JRIE
e HERh 5 A% 10 H#& SPF 3SR, £53% 72 h, MR HA &cth, REAR —HOGIE /R FER HA>4 log2,
MR BRI, RUZ I SHES . BRI E &R, FmEa S, Wiz Ry
A

23 #ER
2.3.1 EHERERRS H7-Re3 HRIEIEIE A FIIR A E M 25 R

HA AIV H7-Re3 1k EO RIEFIRGIE G, 72 h XS4 A7GE, I X VR PR F VAR (1) 21 200 . . ¢
o 1:512; R E & R4S BN 10850EIDs/0.1 mL, | SPF XS AEXT 416 B 4%4C 13 18, 45 R R,
RGN AAENE , FE9R 72 h JE Wi s & R AMET 10817 EIDso/0.1 mL, HA U ¥97E 9 log2: HA
FNA R FFHI R KR AESRAE, BARGE BAINE 2-1. 2% 5% SACEMNT H7 TEAUbRAE L5 S P,
XPAIV H5, HY LAY, NDV FHME:IMIE A EDSV BAME MG AN (% 2-2) o DL E45RERH, &
4 AIV H7-Re3 tREEXG IR A RAF, XIXSIRTCEUR /1, A RGPS EN, Hizsf 5 HY
A AV UGB, st

10
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F2-1 EEERBFS HT-RI KRB E. HANERARFTILE

Table 2-1 Identification of virus content, hemagglutination value and gene sequence of recombinant avian influenza virus H7-Re3 strain

Rk EO El E2 E3 E4 E5 E6 E7 ES E9 E1I0 E11 E12 E13
HA %4 (log2) 9 9 9 9 9 9 10 9 9 9 9 9 9 9
EIDs0/0.1 mL 10850 10817 10850 10838 10850 10863 10850 10863 1Q850 10838 10838 108% 10817 108V
HA JE [ 7 5 -PEVPKGR|GLF-

NA E:[H 751 HREFEF A CK/IIM/SD010/2019 (H7N9) (1] NA JE K 5 288 (L F 727 At L X i H 7 51 52 4 — 5.

F2-2 EEESHRBFES HIN9 T H H7-Re3 #k HI iR IE 4558

Table 2-2 HI test results of recombinant avian influenza virus H7N9 subtype H7-Re3 strain

il ghE Bl gh e ghi
H5 A 14 H7 [MEE H9 [ERES
o %5 4 TR AL [¥ERES

2.3.2 HimMi L R
2.3.21 IVPI MIELSHR

L AIV H7-Re3 ¥R IVPI 45 K01, $:MZ 5Pk H SPF XSTE NI 10 d FIWEEHAN , R HBUTMA RAEIR, £115 EO. ES A1 E13 AREEFEAT IVPI
PR 0. G5HF, I AIVH7-Re3 £ {REUR T .

2.3.2.2 WS E IS EO R 56 45 R

E0 REEMREMIGHIG 72 h, FSIRIIAENE; ES Al EL3 REFEIIG, A 1 MG 24 h ) HHILAERE 20T, FHERIBIEZE 72 h 54 E7E; Xt
FeFh CK/IIM/SD010/2019 (H7N9) FRIGHARTE 48 h (N A= AET . %45 AR IHE A AIV H7-Re3 #R 4 IR TCE0 14

11
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¥ EO0. E5 il E13 fUE#K L K2 CK/IM/SD010/2019 (H7N9) #kLL 108 E1Dsg ()75 & £ i A 422 Fil
SPF 4iXS 5, ML R LR, BA CK/IIM/SD010/2019 (H7N9) kAT IENSTE 5 d 4= Ek K I St
T2, TMEFTE A AIV H7-Re3 FE(1) EO. E5 Fl E13 REFARIMFTA SPF ISTE NI 14 d MWL DIk
MRS RIF, REVOUKIER, RHEIIET:, REFEME 3 d A5 d T, £ HA BRI,
45 R4 CK/IIM/SDO010/2019 (H7N9) 5% HE XS (14 Jfr A5 e Sk At 5 s 4 S50k M 25 B, 1T
HYL AIV H7-Re3 ¥R EO. E5 Fl E13 ARAUSZIGAI RGN BRTE (K 2-3). %45 7KW, #H
HH AIV H7-Re3 B 5, BASSAHEE, AHILFHIGRRN, WAESTEURETE, FihiZmee A
AR 2.

3 2-3H7N9 L& AIV 7y EHEFA R IR ELLFF RIS SPF ABRIEUR M
Table 2-3 Pathogenicity of H7N9 subtype AlV isolates and recombinant virus strains of different generations to SPF

chickens
WA HEER M o
THEH
2H 5 3d 5d
1E5
M Sk B fias Sk LR
H7-Re3 EO 0/10 0/10 0/10 0/10 10/10
H7-Re3 E5 0/10 0/10 0/10 0/10 10/10
H7-Re3 E13 0/10 0/10 0/10 0/10 10/10
X R 2H 10/10 10/10 /* /* 0/10

e *WEF 4d NETBRIHIET .
2.3.3 ERBARIFSE HT-Re3 A GEREN REM IR IEER
2.3.3.1 H4H &R EE H7-Re3 Bk G 5 ik a5

¥ E0. E5 Al E13 U5 d bk i Wi Rt SPF XY, 21 d J&, HEAT HI HUiRuin . %%
XS HAR AN 43 59 8.0 log2. 8.1 log2 # 7.8 log2, FHEXSA S HiMA (K& 2-1). WE)5 10d I,
T PERG A AR E, WTREXS AT W5 d Ja, RIS MESL AN A s 48 7 S A S IR, e
HA X, A HA S W EAEE, Sirhmeesr s B PEEL, 45 R S 2% 55 70 B P M4k 0710, %t
M4 10/10 Ji 5 0 B PHIE (5B 2-4). ZHERR Y, HAH AIV HT7-Re3 PRAIR I Sy 51tk BT,
1l B T S XS 5 e AR R ISR, FEREHEPT HPAIV HI Xt .
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Hh LA AR e i 2 A3 1 S o m EHERENEE HINO A H7-Re3 FRAMZAFIEH 7T

i} I I I
0 T T T T —_ ﬁgﬂ
EO ES E13 poy:i

nn

[N
o
1

o]
[

HI a3 (log2)

2-1 BEBREESRHS H7-Re3 B E R M AL R

Figure 2-1 Results of immunogenic antibody detection of recombinant avian influenza virus H7-Re3 strain

* 2-4 BEBHRBFRS H7-Re3 HRERMIXKNKBLER

Table 2-4 Recombinant avian influenza virus H7-Re3 strain immunogenicity test challenge results

RIS 2 5 RIRHE I B
Gaiil
OB B RH
1 2 3 4 5 6 7 8 9 10
JEE B BB
EO d- - - - - - <=+ <= - 010 0/10
ES5 d- - - - - - <=+ <= - 010 0/10
E13 d- - - - - - <=+ <= - 010 0/10

X HEZH + + + + + + + + + + 10/10 10/10
e OFRORPIE, o FoRmE

2.3.3.2 B G EE H7-Re3 MROURAT MR 1 S e OR s 45 A

SPF A9 A EE 2 AIV H7-Re3 ¥R KIEIE T 21 d Jo5, B HXSREMAFE, H H7 A H7-Re3 bt
JEE HI Bzt . BAEER, %% HI JUk-TIMELE 7.7 log2~8.2 log2, XYY HI ik
B, S5 2-2,

G XS 2019 40 B0 3 & H7NO 7147 7 % PCK/LN/SD004/2019. CK/IM/SD010/2019 £l
CK/LN/SD025/2019 Fll 2018 44 B ) 1 ¥k H7N2 JF %435 7 DK/FI/SE0195/2018 (H7N2) FEHkH
J5, 10 d WESHN, B# 5 d Ja i ARG i Aomistb T S A, HIBAE M ARREAR,
AT 10/10 (PR (1 2-3) . Hoye R FIGH HEXG (10 ek Sk AL s B AE 3 5 3 d A5 d & REE—
W, AT R B, S5 RSN AR B R, TN XS AN EE (R 2-5). RJEH
AV H7-Re3 BRREBSHUA L AT AT AR H7 LAY AIV [ .
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Hh LA AR e i 2 A3 1 S o m EHERENEE HINO A H7-Re3 FRAMZAFIEH 7T

0 T I T I T I T I T —_ ﬁgﬂ

REH1 REH2 REE3 REHE 4 RA

-
[ =]
1

HI i3 (log2)
o

%]
1

2-2 B%RER21d B H7 TH H7-Re3 ¥k HI HUAKN
Figure 2-2 HI antibody titer of H7 subtype H7-Re3 strain 21 days after chicken immunization

% 2-5 WBHIE H7-Re3 BREE R H7 LA AIV RITHABERIP R
Table 2-5 Challenge and protection test of chickens immunized with H7-Re3 strain vaccine against H7 subtype avian

influenza epidemic strain

WG 3d A1 5dH=EEK SAVASEFNSE gl (LR 1 R

R il ‘ ‘ ‘ ‘ -
3diEsk  3diltFEME  5dMEsk 5diltEEpE T

PCK/LN/SD004/2019  #uf411  0/0/10 0/0/10 0/0/10  0/0/10 10/10/10
(H7N9) FEE4L1 10/10%%*  10/10 U1 0/0/10
CK/IM/SD010/2019  #J%¥412  0/0/10 0/0/10 0/0/10  0/0/10 10/10/10
(H7N9) XL 2 10710 10/10 [x* [x* 0/0/10
CK/LN/SD25/2019 A2 0/0/10 0/0/10 0/0/10  0/0/10 10/10/10
(H7N9) XL 2 10710 10/10 [x [x* 0/0/10
DK/FJ/SE0195/18 I3 0/0/10 0/0/10 0/0/10  0/0/10 10/10/10
(H7N2) XL 3 10710 10/10 [x* [x* 0/0/10

e RIS PR RR R YE R, B R ARSI BB A5 — LR IR M, R — R, TE
TREATE L. > FRRx T 5 d F At
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Hh LA AR e i 2 A3 1 S B

il

HERIEIRE HING WA H7-Re3 MRV FIFE A

PCK/LN/SD004/2019(H7N9) CK/IM/SD010/2019(H7N?9)

100 Py 0o 100 O
< ~ 504
- o
s - MBAE S I 5::
oo - RBET g o s
EE. 401 E‘m'
204 204
0 T T T T T 1 0 T T 1 T T 1
0 2 4 6 8 o 12 0 2 4 6 8 10 L2
KHEXY KHEXH
CK/LN/SD025/2019(H7N9) DK/FJ/SE0195/18(H7N2)
100 - - O 100 — O
3+ - 3 -
S it ERLH 8 X BR4H
60 - =0 fAyE4H 3 60 - =0 fayE4H 4
iy iy
H:E 40 1 &E\[m-
& &
20 20 -
0 T | T T 1 0 T T T T T 1
0 2 4 6 8 10 12 0 2 4 6 8 10 12EE
HEXH NERY

2-3 8% H7-Re3 HZERBBE H7 LA AIV RITHEMETRIPER
Figure 2-3 Anti-death protection results of chickens immunized with H7-Re3 strain vaccine after attacking the H7

subtype avian influenza epidemic strain
2.4 +tig

H 2017 4F 9 A7ERRE 4N H5 FH7 SR Al 4 KiGE i K, & HINO T 755
B AP BS N B 1 93.3%, 1M HLy% R S BELMT 7 aE A K @ BINHIAE SR, OUE WA (SHI
etal, 2017; ZENGetal, 2018). 2019 F¥]LLHEH H7-Re2 PR AFERIFT K ELH AIV (H5+HT)
RIS EUR T LA H7-Rel HONEEREFIE A AIV (H5+H7) — A RIS (FRIRIER 25, 2020),
MR R EREMT AV BURMEREE S, £ ALRATR SR AR RN R, RIEasA
SR HING WAL, NS LF TR 6] HTNO TR Al ASZIbs#yg 7 E4 AIV H7-Re3 FE,
Tt B KT TP B R 2 [ B 2 R BB SR L AR 2 A B R VR A B 1 = AN D T
(HEMW 5, 2004). AT IZBERIAT RG L E IEVPAL 1 H S )5, S FH 8k o
AL S %

ARG RV, ERERIERSE L0 E MR EAH AV H7-Re3 PRIEXSIE RS AR 2 8%
£ 13 X, HWdA KM, SRR Eon T, BA RGN Bt Ky
JRAERAE M, A Al KIS AR EE, HTNO PR AIV H7-Re3 FR R 8 2 K% H11 4% (1) 3L
FUKIEE o XS I, S it R O RR B 2% i — IR % 21 d J5 % HPAL H7NO $itJ5i 48
FRAN HTN2 R B Y RS B o e A9 HE RS, S IR R 4T

AW T T 5 2R KIS % F PR BE H7-Re3 bR 1 R 4F R 1 5%, R BH H7-Re3 kB 2055 75 7] LME N
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EEXTERE 21T H7 R ANV B A REAR, T USRI ™ HT 77 85 It R T 1
5 BERE o
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Hh [ AR A2 B i - A 6 1S How EHERERE (HSHHT) = IG5 1 1 SL 30 = AL

BT FHEERBES (H5+H7) =M REESEINSSE =R

2019 F[H FK &S % S0 5 I B K 2 80 H5 7R S5 BUA Re-11 8¢ Re-12 FRZE M ML
ULECTELF, Re-11 BRIBERIIPUR Z AEAN B AAE, (HARZTM IR, S MK =
W BT RENS 5 3R HE W AYR 81 Xy, Mk HS WA Zk 73T 2018 4 9 H LIk IS 2
(1) H7TNO LAY AIV 53 H7-Re2 #RI% bR PUS HEAAE RN ZE R, 2417 = A B AS BeHARHT HH R
) H7NO JERY AIV (Xt # H7 BT e, b—=3d, IRATEEL AV H7-Re3 FRiEAT T
RGUEE TG T H AR, RIZ B ATV % o e bk, FEATT I 78 0K Re-11 #k Re-12
FEFI H7-Re3 FREEAA I 2 4L AV (H5+H7) =4 KiHE T, FEZ w47 i 2456 2 0t 7
MUKW 22 SR PO IRAT IR R I B . B4 Al H7 T2 H7-Re3 #k HI Fiifk 5 BEfr
PORREWITL, %P B 7E A [V Bl A B F B 5 7 B

3.1 ##

311 EEHAEK

H5 V& Re-11 #&. Re-12 ¥kfl H7 WA E 4 AIV H7-Re3 BREHifh 2, HEX SHESFEL
st %M.

3.1.2 TR ERE

Re-11 PR 1 Pk G e Rk 56 FH 24k HS T2 AV A/Duck/Guizhou/S4184/2017 (H5N6) (fi

Pr DKIGZ/S4184/2017) #k, ZERMRIIASEEIIEE (LDso) N 10%%0/0.1 mL, ZFHHMEH) LDso
1048301 mL. #&F LDso N 10%3%/0.1 mL; Re-12 #k % 0 Pk 4 5% 2 1 K 56 FH 25 kN
AJ/Chicken/Liaoning/SD007/2017 (H5N1) (fijFx CK/LN/SD007/2017), i%%5 Pk IS4 B0 &
(LDso) A 1056%/0.1 mL, ZEEFRISAIRE A LDso 43 )4 1046%/0.1 mL. 10%%9/0.1 mL; H7-Re3 #j%
RS S 5 R R B8 FH F5 0k HT T2 ALV A/Chicken/Inner Mongolia/SD010/2019 (H7N9) (f&j#x
CK/IM/SD010/2019) #k, iZEEHRMIAS LDso Ay 10817/0.1 mL; H7-Re3 FRIZ 1Ak 5 B (1) G 2 kG
3 FH &k A/Duck/Fujian/SE0195/2018 (H7N2) (f&Fx DK/FI/SE0195/2018) [HH - K B4t &
10*17/0.1 mL (i%E¢#k 108 EIDso =71l E ARG AFIE, LA 108 EIDso HEAT B R IAG ) . 2 #k HTNO
WA AIV 2019 4F 7> B ¥k A/Peacock/Liaoning/SD004/2019 ( fiij #& PCK/LN/SD004/2019 ) il
AJ/Chicken/Liaoning/SD025/2019 (f&jf#x CK/LN/SD025/2019) #AFE R H7 WAL AAT4CFE kR, L EIDso
J9 10850/0.1 mL; H7N2 552 DK/FJ/SE0195/2018 ] EIDso 4 10838/0.1 mL. H5 W4T E
Pk: 3%k H5N6 WE7Y 2.3.4.4d 43379 # A/Duck/Jiangxi/S40947/2019) (f&iFK DK/IX/S40947/2019) .
A/Duck/Guangdong/SD10/2019 (f##% DK/GD/SD10/2019) #kF1 A/Chicken/Anhui/SD07/2019 ({&]
FX CKIAH/SDO07/2019 #£)(2018~2019 4= [F Al % J5 2~ W M B 2.3.4.4d 433 H5N6 A AlV
%%, PIGTEIESE 2019 4 3 MRAS B o 1t 22 AR MR AT S XS L2158 ), 1k HENL A
2.3.2.1d 433 AIV A/Chicken/Liaoning/2/2019 (faifRk CK/LN/2/2019) #k CHaill 2f) 2.3.2.1d 43 3
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o ] RS B A 2 S W BASTURRE (HS+HT) =4 KiE R 1 Sl S it
b, M HPURMES Re-12 MR MR EGL, Hik#EE 1 MR A3 T e S I #AR ), ElDso 431
9 10838/0.1 mL. 108590.1 mL. 10838/0.1 mL #1 10863/0.1 mL. UL EFE#EHE R &R S% LKk
FOE L BEMRAT .

3.1.3 RIEBREFNIR LG EH4)

10 H#% SPF XSfE. 21 Hitk SPF X% SPF 1Y, i ERERLIYEIRZERME: 11 HiddE Rz
YRR, S RIEGERVEYIHE AR AR AT AL 1 BESH WA B W /RIE M ih ke, MRS 14 Hig
W, AT S MR EG

3.1.4 HI s FtmERR M M55

H5 V7 Re-11 #k. Re-12 #:A1 H7 WA H7-Re3 £k HI 18563 5 Al vk BH M 1375 b [ 5% & ek
225 906 =l 4%

[=1=]
AR

3.1.5 FE{5IFn1

34
VESTES . PBS. dEh. ifndEb. HEFE. BAE. 1.5mbL. 2 mbL F1 50 mL B0, 75%IKE . G
IKOEE HAFE. RS . IRES. 8. ). Ehs. B4R, BHBEH. 0.22 um
LPESS. 0.4 mol/L NaOH ¥ 281K, BIR. Al rhiR. FLieas. LR iR, Biliie. /6
Sk B 4VKFE. BES . BRES. K. SO0

3.2 Fi&
3.2.1 EMRSIMEES MR
3.2.1.1 FHERIES

TG PBS ¥ Re-11 #k. Re-12 #RF1 H7-Re3 #RJ% i Fh 2 M RE & 10, SR DLALIE 0.1 mL
()75 PR FE N A NG, 36°CHEFR 72 h, FF 24 h SRR, 72 h JEIE R EIRE HA, 4R
Je ¥ HA IS I R BV A C B e B e, Horb—f 7 KOG J5, 37°CHA7I 18 h~20 h,
SRIG K JE 1 R FEARAT T 4°Cs 5 —FB oIk 4

3.2.1.2 JRERRIRYE

WA £ 5 R Z8IR 121°COK TR 40 min, B IEHRF/K 43, FEH I H 29% A E A 5~
10 min Ja 31, A VAR A0 O A KR 24 h, SR ESVAR, ] PBS IREMIEZE pH APk,
SeBURE, ARG KR BRRAE T B A IR, BREAe . FABIERYERE, [RE Ak
H, FERORAGIRE. 4iRE, MZABKMBGEIER AR, FH 0.4 mol/lL NaOH W& R AEI
30 min, JEHZMACK Horbid, H R EEBIRIENTE . Re-11 #k. Re-12 #7 M1 H7-Re3 #k 3 £k
(P BE I, B = 3 R AR AR TR 4 23 )RR 13, VR4 J5 3 BRI KT HA UM AT 9 log2(2:512),
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Hh [ AR A2 B i - A 6 1S How EHERERE (HSHHT) = IG5 1 1 SL 30 = AL

SRJF AN FBEKE, ET 2°C~8°CHRA7-
3.2.1.3 ik

HY 10 Hi# SPF XSJE 30 #, & JRFEfsHFI KGR Re-11 k. Re-12 #RAI H7-Re3 Pk 85 [k
FIURYE G IR TR 10 M, M 0.1 mL. 36°CHEE 72 h, WOHRASAET, W HA Ry, 5 NBATE,
HAL LA, R HA 4y, B2 I, M5e 4 Kik.

3.2.1.4 FEHIHI%

PRIV IR, o w45 HE AV E 4 AIV Re-11 BRKVEEEHT . B4 AIV Re-12 FRKIE
RET . H7 WALE A AIV H7-Re3 MR KIEFEH . W46 3 5511 3 Mt itk 1:1:1 LBl & )5 Mk 4s
SN RIRGAN 3 P E R AL 1L A 1) =y P DA S E HUSEC LU S 45 1 3 it =0
FET, L5200 20190704, 20190709 A 20190712,

3.22 24K

B FIREE T SR 21 HiR SPF XY, SPFHS. fdnke% 10 X, & HSHUAEREEE 2 mL,
FF IS FNRER R N HA 2 mL. 14 d WEHAN, ML SPF Y. SPF BSFIR Whig 2 B HEMA R
N, 2 JE AT RIS, B AT

3.2.3 EENMAOKwE

3.2.3.1 WM RIPUE & B =% v 2 i 5 =P R0 B

PL 10 K 21 Hi# SPF SR SRIRH AT e ilie, FHLL B i i =0 i 455 RSP 5
0.3mL, XTHAZL 10 HORERE . 9 HSTE R 21 d f5 REMTE, HIUT ChESZR) dHI
RI& 7V E 3% T Re-11. Re-12 F1 H7-Re3 HI Hi{k &% .

324 3EEEENIAE
3.2.4.1 A

fi4H 30 K 21 H i SPF XGRS 3 4, 2l T 3 k=t XS 3 4, &4

10 R, BIAEERE T . =471 20190704, 20190709 A1 20190712 k4542 HH 30 H Ghyiny,
I L 0.3 mL/ R B R WP EE N Hehh, W IR AFRP 1

3HAL =M iRy 21 HiES SPFHY, 4 341, f41 10 K, ffbgeiem—41, 3 b
a3 CAILARIE S8 A% . 30050 5 N VRS ISR AL SH@ 238 0.5 mL, XTI 3 24H% 10 R, A%
PR o

G H 2 IR, B AT 3 FhUIR HI BUAIRI, (R RR s i KT —Fh AU K56 DA
FR BRI K 3 HE= AR 3 A Fl 21 H S Y, ks 10 X, 9 L #8 A 0.5 mL
SRS F R, 10 ARG AR ER Xt 4.
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o ] RS B A 2 S W BASTURRE (HS+HT) =4 KiE R 1 Sl S it
3.2.4.2 £F%f H5 T Re-11 Bk 1) G2 2% J 1l 5

3= % 21 d Ja, BT e SPF XY, SPF FES A b R84 [F] o) I8 45 2 1 54
i, FH Al H5 A (Re-11 %A Re-12 #%) BA K H7 WAL H7-Re3 #hbt J5ill 2 HI HR AN . %T&E
JG 21d, 3 L H e A b i s — 41 SPF XS 5 x4 FRZ . SPF 9.5 %6 I8 41 DA & 20190704 it =1/17%
B ARG 50— IF Bl ik Gy AL HS Y5 DK/GZ/S4184/2017 #% (H5N6) (5 100 LDso)-.
WEEGEH 3d. 5d, RER RN, MRS Mg s 47, 7EIRFERE N B8 5 4 10 H k¢ SPF
KGR, FiFE 72 h, WEMRR HA, REE OGS IERIER HA>4 log2, THEEE5 BRHPE, R
xR EHE. PIEANREL A B0, W e i A AR .

3.2.4.3 £F%f H5 T Re-12 Kk 142 21 56

3 HE =M e AN B2 SPF X9, SPF A1 20190709 L2 1 =4 7 i ﬁaif‘%ﬂ%mﬁﬁﬁéﬂ—
I By Al H5 W AYKE: CK/LN/SD007/2017 £ (H5N1) (7 100 LDsy), i#it5 FiRMHER
F7EEIR HE A Re-12 #5287 -

3.2.4.4 %% H7 WA H7-Re3 ®k I 2 550 156

3= AN A L 100 LDso — & L g R K H7 R AV
CK/IM/SD010/2019(H7N9), SPF i &z 20190712 12 117 Hey% R 5 56 HE 4 — I & Jis JEk e Al H7 W77
J% 7 DK/FJ/SE0195/2018 (H7N2) (84 100 LDso, B &% 2 108EIDso), [A] b7kt H7 WY
H7-Re3 PRI IR ke 5.

3.25 MRITERNEENRE
3.2.5.1 X} H5 WY 2.3.4.4d 43 ST B AT AR B S % R /7356

¥ 20190704 L =M iR 30 H 21 H# SPF X9, ALAVERHRAE %% 0.3 mL, 30 HXHEA
PERPE . BERh 21 dJE, SRAENSINGE, FH H5 PR Re-11 ¥RBUREI HI Fiiik. Hi%)E 21 d, 25
F H5 T2 ALV 2.3.4.4d 43 3¢ HENG A 54K &tk DK/GD/SD10/2019.CK/AH/SD07/2019 F
DK/JX/S40947/2019 (¥ 10°LDso), i B G Baxg ANt G % 10 Ko & A AETE A 3 d
FES 5 d SRAEMSK A FE x4 7, ZIRBEHRD 10 Hi# SPF AL 5 4, H57% 72 h, F RN HA,
WA —HOGIRIRIETR HA>4 log2, NI #EE7r BT, RUZ AR BIPEN XS IR E G —
s UM, WZ R AR .

3.2.5.2 X H5 WY 2.3.2.1d 43 SO B A TAK B S 2 R /7356

¥ 20190704 L =AEH 49% 10 A 21 HiR SPF Y, J£#8 10 H 21 Hi# SPF XA 1E A bt
MEZH . s 21d, RILHFEI0iE, F Re-11 #RPUEI HI Pifk. WG, A 2.3.2.1d 403
H5 fRFE ik CK/ILN/2/2019 (H5N1) (& 105 LDso) il 10 R A3 A0 10 R AR, HEATX6HR
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Hh [ AR A2 B i - A 6 1S How EHERERE (HSHHT) = IG5 1 1 SL 30 = AL

AR

3.2.5.3 X H7 V70 £ it 85 B3 Uit A T AR 1 28 25 773056

30 A 21 Hik¢ SPF X544t 20190704 #t =4, JFik 30 A 21 Hil® SPF XS A G Be kst i

M. BFh21 d 5, RENRIMTE, B H7-Re3 HRIUEMN HI Hifk. Rifuf5, FH 3 #k H7 A

AIV PCK/LN/SD004/2019 (H7N9). CK/LN/SD25/2019 (H7N9). DK/FJ/SE0195/18 (H7N2) %k
()5 105LDso), FEASBEMR B e XS FIx BEXS 4 10 H,  HEATXHRATRE IR P4

3.2.6 ELHE MR H7 T8 H7-Re3 #k HI ik EXZRIP XL ENR
3.2.6.1 GuExg H7 WA H7-Re3 £k HI Jiik SHERT % 2T AR

21 H#% SPF XS HM =M KIGEE T, 7S5 328 10 pl. 20 pl. 50 wl A1 100 pl, &7 &EHFP 15
W SPF RS, XRRZA Ny 5 WAERNR) SPF XS, %% 21 d i, I H7 YEAY H7-Re3 #k HI Hitfk. Al
e AR HI Bk s, iR3E H7 AL H7-Re3 #& HI U0, ¥4 5 Eis 43 =6 log2 41 5 log2 4H.. 4 log2
H. 3log2 HFI<2 log2 4H. ¥ H7 WA H7-Re3 #k HI A S Be i 5) =6 log2 4. 5 log2 4. 4 log2
H. 3 log2 HAI<2 log2 4,55 %} HEAG—jiE &l ikt H7 LAY AIV CK/IM/SD010/2019 (H7N9) (%
100 LDso)o &G AERFEHE 3 d MIZE 5 d KM AMMIA IS, LIREEHFD 10 H k¢ SPF
MR 5 M, H55% 72 h, WIS IR HA b, REE —BOGMRTER HA>4 log2, WIWEEE 5 B A PRTE,
FKZ G I AR E A E 0B, e i RS R .

3.2.6.2 NS H7 WA H7-Re3 ¥k HI Fidk 5 &40 5 2T 5T

21 H#& SPF RS =40 Kig i e, A&7 09 10 ply 20 ply 50 pl A1 100 pl, &M
Fi 10 A SPF 5, XFREZHA 5 ARG SPF Y. Fu 21d i, W H7 TEAY H7-Re3 #k HI k.
RO E AN, HI LR S, 8% HT7 T2 H7-Re3 #k HI U, H e iS5 1i>1:80 41, 1:40 4H. 1:20
H. 1:10 4. <1:10 4. ¥ H7 WA H7-Re3 tk HI 2 7% 19 1:80 2. 1:40 4. 1:20 4. 1:10
. <1:10 4, SxHIR A e H7 W7 AIV DK/FJ/SE0195/2018 (H7N2) (£ 100 LDso).
T AMSES G 28 3 d FIZE 5 d SREAEMESLFIIGE fE 4T, & IRFEREHFD 10 H S SPF XJIE 5 4%, %
7= 72 h, WEIE HA ZAh, RER—HBOGMIRIER HA Jth>4 log2, TIHEES BN, RHZ
RESHER . BIMERSIRE & —A, B BN, RS A R .

33 £R
3.3.1 MERE&REIFIKRIEER
KHEH) HS LAY Re-11 £k Re-12 #kA H7 WAL H7-Re3 BT E AT HA 1y =8 log2. #4T 3

TedElE, H HA MBAMET 9log2 (LK 3-1).
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Hh [ AR A2 B i - A 6 1S How EHERERE (HSHHT) = IG5 1 1 SL 30 = AL

* 31 HENFESREEMKGER HA

Table 3-1 HA titer of prepared virus stock and concentrate

) TR FB HA Ay W4 3 5 HA
Re-11 PRHLT Re-11 8log2 (1:256)
Re-12 #REL Re-12 8log2 (1:256)
H7Re3 Ty H7Re3 8log2 (1:256)
Re-11 8log2 (1:256) 9log2 (1:512)
Wi =% v
Re-12 8log2 (1:256) 9log2 (1:512)
(Rel1+Re-12+H7-Re3)
H7Re3 8log2 (1:256) 9log2 (1:512)
Re-11 8log2 (1:256)
SR =AM v
Re-12 8log2 (1:256)
(Re-11+Re-12+H7-Re3)
H7Re3 8log2 (1:256)
Re-11 9log2 (1:512) 9log2 (1:512)
20190704 Re-12 8 log2 (1:256) 9log2 (1:512)
H7Re3 8log2 (1:256) 9log2 (1:512)
Re-11 8log2 (1:256) 10 log2 (1:1024)
20190709 Re-12 8log2 (1:256) 9log2 (1:512)
H7Re3 8log2 (1:256) 9log2 (1:512)
Re-11 8log2 (1:256) 9log2 (1:512)
20190712 Re-12 8log2 (1:256) 9log2 (1:512)
H7Re3 8log2 (1:256) 9log2 (1:512)

3.3.2 MERIERIELER

FH I K I ) A8 IR A A RS IR J= 36 °CHEE 72 h, HUER HA 42874 0 log2, MR TE 1%
—AUR, R HA M SROABAYE, RYPRERBCRKIE 7E 42

3.3.3 HIFEEHKEER

B NFL A S FU, i RKE, B EE TR, R YRR, oS B AT R R B
B AL (FEEZ) MR T, SRERRETHEMERLRK, RS ENART 0.05%,
PEE LIS ZE AR UE, AT TR R

3.3.4 ZEeMEMLE

F 2 mL )& 4% 21 Hi® SPF . SPF FSFIR &G, WEE 14d, 250K, KERZETAT
RAERN, EHERIC R, NAEDERE, R&. YUK B, BAIE®RI, V0
% 3-2,
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F* 32 3IMEBEE. RE=NE. EE=NEUL3 #I=NEEZEREER
Table 3-2 Safety inspection results of 3 single vaccines, concentrated trivalent vaccines, stock trivalent vaccines and 3

batches of trivalent vaccines

e S 2% i VRS AL K K i I 77 NS
PR wA
Re-11 #Reatg 30/30 LARIEMMN  30/30 MR Ut B 30/30  30/30  30/30  30/30 &

i, AR R IEW IEW IEW AR RN

Re-12 KREH 30/30 LAIENMMN  30/30 MR Ut B 30/30  30/30 30/30  30/30 &
i, HoERE  IEW EW W N YA
H7Re3 FRHH 30/30 LARIENMMN  30/30 MR Ut B 30/30  30/30 30/30  30/30 &
i, HoERSE  IEW EW W N YA
W 45 = Hr & W 30/30 LAARERM  30/30 Wk Ut B 30/30 30/30 30/30  30/30 %

(Rell+Re-12+H7-Re3) i, AoERAR  IEW IEW 1B ENEYSAN

RO = M & 1 30/30 TR 30/30 WUt B 30/30  30/30 30/30  30/30 &
(Re-11+Re-12+H7-Re3) i, BoERR W EW 1B NS

20190704 30/30 LARIERMN  30/30 MR Ur B 30/30  30/30 30/30  30/30 &
i, GRS EW EW EW N YA
20190709 30/30 LARIEMMN  30/30 MR Ug B 30/30  30/30 30/30  30/30 &

i, AR AR IEW IEW IEW AR

20190712 30/30 LARIEMMN  30/30 MR Ut B 30/30  30/30 30/30  30/30 &
i, GRS EW EW EW N YA

3.35 MMARIMRSEN=MMETHS=MEERENILLEER

5 P 43 il S g% SPF Y 21 d 5, SRMMPiik, 2R ER, WA =M% iEM Re-11 HRH 1 4
J% J5 21 d H5 T2 Re-11 #% HI $iiAF351EH 505128 8.0 log2 1 7.8 log2, JF =M%+ Re-11 ¥
HI HUiRFI54E N 6.8 log2, XREZH HI HiA 0 log2, 255 ILE 3-1, FiR&s UL, — i KiG#
B4R % f5 H5 TEAY Re-11 MRIE RIS RME AR, =R E R EhE R AT
H5 Y2 AIV Re-11 £k HI HLAR 7=
Wi =4 2T A1 Re-12 R %005 5 21 dH5 TE7Y Re-12 £k HI Fii&F191E %5 8.1 log2 F1 7.9
log2, JR¥E =M Re-12 #k HI Hrik-FIIE N 6.6 log2, XL HI $itiA N 0 log2, &5 LK
2. LRSS, IRAEH =M KIS %% 5 H5 A Re-12 #R )% 300015 & i ez 8 h
R, =AM s e R B A T8 H5 8 AV Re-12 #k HI Buigkmr=4:.
H7-Re3 ¥k HI Hiid e =ik ik i % 21 d J5-F3ME 5318 7.9 log2 A1 7.7 log2, 5l =
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v [ 2 R - 2 1 S i FAGVURREE (HSHHT) =0 KIS i (5200 S 50
MEE T H7-Re3 £k HI B TF1ME A 6.5 log2, XFHEZL HI $ii4AA 0 log2, 45H VWA 3-3. BLLE

ZESRFW], WA = A KR R G HT7 WA H7-Re3 BRI S BAHR, = edip
PR AT HT A H7-Re3 #k HI JUi ™A . % 1:1:1 LMl 00k 4 = AP i fe
Ui SAH N BN R C I R 22 5 B HE R H7 Ui i, Rz Lh e = wnE A bt
JREC L,  ARMRGADT IR )5 1 =AM W PR RN R -
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2| e e
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Figure 3-1 Efficacy test H5 subtype avian influenza Re-11 strain HI antibody test results
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Figure 3-2 Efficacy test H5 subtype avian influenza Re-12 strain HI antibody test results
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Figure 3-3 Efficacy test H7 subtype avian influenza HI antibody test results

336 3M=MEBRENIAELER
3.3.6.1 X} SPF X311 G B R ik 56 &5 R

3HE=M KIERETE, LL 0.3 mL/H R E % 21 Hili% SPF X9, 21 d 5kl 4 %F Re-11 ¥k Re-12
FH7-Re3 BREUE B HI Ltk HI HUAR AN 3{E N 7.7 log2~8.1 log2 [, X R ZH 444 0 log2,
DR 1% 3 b w HAT RIS SN, &5 A& 3-4. % 3 bEE Wi % SPF XS 21 d J5 4> A Re-11
PR Re-12 #k. H7 WA S8R IUEE, SPXSI g, R B BRSO 05 X HRAH 430 A0 |
FETs, HIym#EEr B ES0N 100%, 1L 3-3.

Bl Rre-11
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Figure 3-4 Trivalent vaccine against H5 Re-11, Re-12, H7 Re-3 strain HI antibody test results

T 3-3 3UEMEEHREEIT AIV H5 TR Re-11 #k\ Re-12 #kAK H7 T B! H7-Re3 #R &8 EH#AY
25



Hh [ AR A2 B i - A 6 1S How EHERERE (HSHHT) = IG5 1 1 SL 30 = AL

WHER
Table 3-3 Challenge results of three batches of trivalent vaccine immunized chickens against H5 subtype Re-11
strain, Re-12 strain and H7 subtype H7-Re3 strain
W# G 3d A5 d HEERE R

Rk PETGHEK TRYPH 17 %
—RIE 1S K
IR (BFhigR) L%k
3d MEk 3ditgEE  5d Mk 5 d JHt5HE s
DK/GZ 20190704(% F)  0/0/10 0/0/10 0/0/10 0/0/10 10/10/10
/54184 20190709(ILK)  0/0/10 0/0/10 0/0/10 0/0/10 10/10/10
12017 20190712(f F)  0/0/10 0/0/10 0/0/10 0/0/10 10/10/10
(H5N6) it 20 10/10 10/10 J* J* 0/0/10
CK/LN 20190704(f% F)  0/0/10 0/0/10 0/0/10 0/0/10 10/10/10
/SD007 20190709(ILK)  0/0/10 0/0/10 0/0/10 0/0/10 10/10/10
12017 20190712(%2 F)  0/0/10 0/10 0/0/10 0/0/10 10/10/10
(H5N1) it B2 10/10 10/10 T [** 0/0/10
CK/IM 20190704(% F)  0/0/10 0/0/10 0/0/10 0/0/10 10/10/10
/SD010 20190709(WLK)  0/0/10 0/0/10 0/0/10 0/0/10 10/10/10
/2019 20190712( F)  0/0/10 0/0/10 0/0/10 0/0/10 10/10/10
(H7N9) Xt AL 10/10 10/10 n n 0/0/10

e * BRI, B AR IR AR R Y B 5 — SRR R S B, R B IS SG)E 4d N
BET,

3.3.6.2 X} SPF M1 G 3% &% /71036 &5

A 21 d J5, SPF PSR IMMPTiAR. HdnRme, =i a)s 21 d H5 T4 Re-11 fk HI °F
BIpiRsr v 1:136. 1:124 F1 1:144; Re-12 #% HI ~FIgHuiRsr 710y 1. 140, 1. 128 Hil 1: 124
H7-Re3 ¥k HI “FHIHiA 37008 1. 132, 1: 136 1 1: 148, XFHRZHPifAy<1:10, 5% WA 3-5.
SPF FSF 4% J5 21 d 405 Re-11 #k. Re-12 ¥k H7 WA R U8 S5 AR, 45 50 M G 55 T 15 ik
W, WEBEEEECN 0; XWRRAR. BT, HRES B 100%, 45 RiEE 3-4.
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200 - Bl Re-11
< Bl Re-12
X160+
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E120-
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T
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20190704 20190709 20190712  X1HR4H REHIR

3-5 =R REMSE X AV H5 T8 Re-11 #k. Re-12 #k& H7 & H7-Re3 #k HI #itk
Figure 3-5 Efficacy test of HI antibody test of H5 subtype avian influenza Re-11 strain, Re-12 strain, H7 subtype
H7-Re3 strain
£ 34 ZMEERZIEST HS5 T Re-11 ¥k, Re-12 ¥k & H7 TR HRPE SRS L
Table 3-4 The results of the trivalent vaccine immunized ducks against the H5 subtype Re-11 strain, Re-12 strain, and H7
subtype vaccine strain.

WS 3d 15 d HERER P

Rkt PETHEIR TRy BT
— RIS K
AN (Bl ) b K
3d MEk 3ditsElE  5d Mk 5 d g fiE
DK/GZ 20190704 (/ILPA) 0/0/10 0/0/10 0/0/10 0/0/10 10/10/10
/54184 20190709(/ULIA) 0/0/10 0/0/10 0/0/10 0/0/10 10/10/10
12017 20190712(J/ILIA) 0/0/10 0/0/10 0/0/10 0/0/10 10/10/10
(H5N6) Xof HR2H 10/10 10/10 11 1/1 0/0/10
CK/LN 20190704(} ) 0/0/10 0/0/10 0/0/10 0/0/10 10/10/10
/SD007 20190709(F% ) 0/0/10 0/0/10 0/0/10 0/0/10 10/10/10
12017 20190712(% F) 0/0/10 0/10 0/0/10 0/0/10 10/10/10
(H5N1) Xt HE A 10/10 10/10 Jx* Jx* 0/0/10
DK/FJ 20190704 (/ILIA) 0/0/10 0/0/10 0/0/10 0/0/10 10/10/10
/SE0195  20190709(/ULIA) 0/0/10 0/0/10 0/0/10 0/0/10 10/10/10
/2018 20190712(JULIA) 0/0/10 0/0/10 0/0/10 0/0/10 10/10/10
(H7N2) Xt HE A 10/10%** 10/10** 3/3** 3/3** 0/0/10

e AR — AR RN S, B R AR BRI B S % )5 — RN RS I B R~ W IRNSTE RS 3 d 49
FET, o HORE Mk, TR E L.

3.3.6.3 X G 1 G e R 1 4 SR
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RS TR 21 d JERIMAS PR . 458 ER, H5 WA Re-11 #k. Re-12 #kA1 H7 LAY HI
PR FIMEAE 1:32~1:44 2 [8], XFHRAH HI LR <1:10, 58 WK 3-6. A 3 BRAUIK 5 E
MR, S5REIR, REREHSENE, W0 BMEECN 0; SIRA AR M1, HAeHHE,
PR 3-5.

60 Bl Re-11
Bl Re-12
Bl H7-Re3
40 -

HI fafdsin (1: X)

N
o
1

R
20190704 20190709 20190712 XIEREE

3-6 ZMNREREIBE X AIV H5 TR Re-11 #k. Re-12 #k & H7 T&! H7-Re3 ¥k HI $ik
Figure 3-6 Efficacy test results of H5 and H7 subtypes of avian influenza HI antibodies

#* 3-5 =R E B EIEX Hs AR H7 TR BHKFER

Table 3-5 The results of the trivalent vaccine immunized goose against the H5 subtype and H7 subtype efficacy test

strains
W@ J5 3d fl 5 d HEFRPH I
BEHALIR e ORI HA7
gy pk ‘ ERAVAKLST e
(Hefhigte) ‘ ‘ IR OSE
3d Mk 3dilisfE SdMick 5 diHENE
DK/GZ/S4184/2017 20190704(5 )  0/0/10 0/0/10 0/0/10 0/0/10 10/10/10
(H5N6) 0 10/10%* 10/10%*  3/3** 21313 0/0/10
CK/LN/SD007/2017 20190709(fLP) ~ 0/0/10 0/0/10 0/0/10 0/0/10 10/10/10
(H5N1) i 10/10 10/10 313 313 0/0/10
DK/FJ/SE0195/2018 20190712(JLIA) ~ 0/0/10 0/0/10 0/0/10 0/0/10 10/10/10
(H7N2) i 10/10 10/10 10/10 6/7/10 10/10/10

e - RRIEHE AR R RN VRS, B ARE — AR RE I B 15— JERR B A B R . **20R B8 — A a2 B I
LFEE-

3.3.7 MRITEMNEENNRESER
3.3.7.1 =AM EETXT H5 WAL AIV 2.3.4.4d 45 ST RATRR B 52 35001156 45 1

%t SPF e 20190704 HLIX=ME1E 21.d B, H5 WA AIV Re-11 #RPFUEKIN HI Fuiks
Mr-FI1E 5 514 8.0 log2. 7.8 log2 1 8.2 log2, *iHE4HHT1AI N 0log2 (4l 3-7). X HENG F

28



T AR AR e - 2 1 S FoEm EHETBYEE (HS+HT) =40 RIGEE T 1 SL 8 S 5

AV 2.3.4.4d 73X ATIR fG, S gl 4@ g, a0 S HMEEI N 0710, AHERE; XA
RN AETS, H 10/10 WREES S, SR % 3-6.
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Figure 3-7 Immune efficacy results of trivalent vaccine against H5 subtype 2.3.4.4d branch epidemic strain
* 3-6 ZMEEREEST HS TR AIV 2.3.4.4d 5 HERITHES

Table 3-6 The results of the trivalent vaccine immunized chickens against the H5 subtype 2.3.4.4d branch virus epidemic

strain
Ydi )5 3d A 5 d HERE R MR — A B AL La e o
WM 2H 53 3d 3d 54 54 e n Y]
Sk LB Ik LB BA
DK/GD/SD10/2019  #J%41  0/0/10 0/0/10 0/0/10 0/0/10 10/10/10
(H5N6) A4l 10/10 10/10 [ [ 0/0/10
CK/AH/SDO07/2019 g 2 0/0/10 0/0/10 0/0/10 0/0/10 10/10/10
(H5N6) XTHRZH 2 10/10 10/10 [** [** 0/0/10
DK/JX/S40947/2019 Gl 3 0/0/10 0/0/10 0/0/10 0/0/10 10/10/10
(H5N6) STHEZH 3 10/10 10/10 [** [** 0/0/10

e e RORIEHE AR R VERG B R — ORI B A% 5 — JERm 2 A SIS T A S E S S 3 d A
BB

3.3.7.2 =TT H5 WAL AIV 2.3.2.1d 43 SCIRATRR I S 2k ik a6 45

SPF XS HM =i 21 d J5, REMEMIiA. SRER, =MZmEesZiE 21 d H5 TR
AIV Re-12 ¥k HI ik JUAT-FIME K 7.9 log2, Xt REZHBTIAI N 0, 2550 0K 3-8; Bidi HE WA AV
2.3.2.1d 73 3ERE, AN, W OB WIRA AR, JETs, H 10/10
TPREET B PH M, 45 R 3-7.
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Figure 3-8 Immune efficacy results of trivalent vaccine against H5 subtype 2.3.2.1d branch epidemic strain
% 37 ZHEERES H5NL R AV 2.3.2.1d H XRFRITHBSER

Table 3-7 The results of the trivalent vaccine immunized chickens against HSN1 subtype 2.3.2.1d branch virus epidemic

strains
WG 3d fM5dHHER —RIEESE A
WAk 253 o
3dmEsk  3diHEE 5d i3k 5 d B AR
CKJ/LN/2/2019
GaEH 0/0/10 0/0/10 0/0/10 0/0/10 10/10/10
(H5N1)
o R 4H, 10/10 10/10 ** [** 0/0/10

e R AR R AR I L, B AR R — AR R I I LB A% )5 — 3L R I B 8. 3R 5 3 d J5, WS4

HRIFAET .
3.3.7.3 =ANPETNT HT WAL AIV SR AT BRI S 550 iR B 45

M % E 21 d H7-Re3 £k HI P49 7 4 7.8 log2. 8.0 log 1 7.7 log2, %} & ZH itk
YN 0log2, S5 3-9; Xili 2 #k H7TNO S AYFN 1 #k H7TN2 WA AL QKRR 4R ER: HI%
XSS, EE 0 B PHMEECN 0/10; XFREXS AR . SETS, H 100%HEEE. 45 Ik 3-8,
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Figure 3-9 Immune efficacy results of trivalent vaccine against H7 subtype epidemic strains
% 3-8 ZIMEHERES H7 LB AIV RITHEEER

Table 3-8 The results of the trivalent vaccine immunized chickens against the H7 subtype virus epidemic strain

BEpfn 3d M sdHapx —AUERIEH Ry 2/
TS 4% A7 9% Al

3diisk  3ditAElEE  5d Mk SdiltiElE
PCK/LN/SD004/2019 4411  0/0/10 0/0/10 0/0/10 0/0/10 10/10/10
(H7N9) XA 1 10710 10/10 2/2 2/ 0/0/10
CK/LN/SD25/2019 %pEdl2  0/0/10 0/0/10 0/0/10 0/0/10 10/10/10
(H7N9) X412 10710 10/10 11 11 0/0/10
DK/FJ/SE0195/18 G4 3 0/0/10 0/0/10 0/0/10 0/0/10 10/10/10
(H7N2) X413 10710 1010 [** [** 0/0/10

e RS AR R R A I IR SRR AR R IR N S A% 5 — LR R AR B PR, R RS E R 5 d Y,
EERIAT .

3.3.8 MEERERIFEAMRER
3.3.8.1 XY H7 WAL AIV  HI Filk 55 27T 45 1

B H7 AL AIV H7-Re3 BRI RO 56 I EE#k CK/IM/SD010/2019 (H7N9) &, i HR4L
SPF 3 7E 5d WA A ST, T H 100%HF5 . i HI Hiik<2 log2 i, a5 A4
TS, BET-HN 418, HEEHRN 7/8; HI HiihrE 3 log2 I, WEja, HEASH#ERN 2111, KRl
KA XY HI PUARTE 4 log2. 5 log2 F1>6 log2 B W& G AN K LTS iR, %3
TR, WK 3-9.
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FoE BHETRGE (HS+H7) =M RIS 0 9208 S o

%= 3-9 H7 8! AlV H7-Re3 #REHE RIEXS HI AN EREZFRIPRZ B X E

Table 3-9 The relationship between HI antibody titer and challenge protection rate of chickens immunized with H7

subtype H7-Re3 strain vaccine

SO R B (R e e 2
GE B 34 K )g 5 d tiH
ik b ik i B
<2 log2 71718 5/6/8 6/6/7 41417 7148
3 log2 1/2/11 0/1/11 1/1/11 0/0/11 2/11/11
4 log2 0/0/8 0/0/8 0/0/8 0/0/8 0/8/8
5 log2 0/0/12 0/0/12 0/0/12 0/0/12 0/12/12
>6 log2 0/0/21 0/0/21 0/0/21 0/0/21 0/21/21
Xof e 5/5 5/5 [** [** 5/0/5

e ke —AURARE —AURE MR RS B R, B AR R SR AR SR LB )R

3.3.8.2 [y H7 LAY AIV HI Hik 5B 81297 5 R0F 70 45

—IRRPR AR IBA TR AL RS SET

Wi H7 WAL AV H7-Re3 BRTS H R0k 3 /k DK/FI/SE0195/2018 (H7N2) &, XHRZL SPF 3
2 7d NWATRANR BT, 10 H. 100%HE8E . Mg HI ik <1:10 ZHI, W5 kKM %N 1/9,
HEREZEN 3/9; HI HUE>1:10 RN IR G AR ASETE AHEE, SRR E ARy, W& 3-10.
% 3-10 H7 &Y AIV H7-Re3 ¥RZ & 818 HI FIASH SR ERIPRZ B X R

Table 3-10 Relationship between HI antibody titer and challenge protection rate of ducks immunized with H7

subtype H7-Re3 strain vaccine

B a8 —AIE RIS H 25 5/ A7 0
5 W#)E 3d B#)5 5d LISE
M Sk 5 R M Sk TS R
<1:10 3/3/9 1/219 1/1/9 0/0/9 3/8/9
1:10 0/0/7 0/0/7 0/0/0/7 0/0/7 0/717
1:20 0/0/19 0/0/19 0/19 0/0/19 0/19/19
1:40 0/0/3 0/0/3 0/0/3 0/0/3 0/3/3
1:80 0/0/2 0/0/2 0/0/2 0/0/2 0/2/2
pagicy 5/5 5/5 11 1/1 5/0/5

e ok —ARIEH AR R 4L,
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Hh [ AR A2 B i - A 6 1S How EHERERE (HSHHT) = IG5 1 1 SL 30 = AL

3.4 +1ig

P T A T AR R 4% Al B B A SR T (R 2%, 2018). N Tkl
IF HPAI Biv6 TAE, BIRIREML RS R AN AR AR, s Rt v S SR Pl e B &
BTN EE, T Al RAT R II TAE . @ X WA T VP0G, B AT
FREETEHT, BAEEMIRKE SR CTEE %, 2019), AlEWENFEMmBAtHEmRH, &2
I 5E PR B B R R AT 2 W S B R VA

RN E A SRR R (H5+HT7) =M KIS o Re-11 Bk, Re-12 #F1 H7-Re3 #hi )5 Lu {5l
JAHZNE, 3 IR Re-11 #RFLH . Re-12 PR . H7-Re3 #RHLH . WA =N IR =10
B, BHATAT GRS . SRR, B =N KIS TR RS Re-11 R Re-12 #RAI H7-Re3 #k 1k 4s
PR L 1:1:1 BRGSO MR TR, XN e A= EME T, A
Pt H5 F1H7 WAL AIV HI FUARRAILE 7.7 log2 LAE, AN TAH R BN BE 1 HI LRt . 4
HA ZAME T 9 log2 i, Re-11 £k Re-12 #F1 H7-Re3 PRt AT A T il & 52 7= = A0 B2 1 - Re-11.
Re-12 A1 H7-Re3 #iJi ik 46 j5 (1) HA Hr¥yik 3 9 log2, 4% 1:1:1 LL#I & 0 =4 &

(Re-11+Re-12+H7-Re3) %% SPF X3 J5 HI LR35 5 AHRLIK SBAN B G 28 e, HLpUARI i,
R =N Re-11 Fk Re-12 FR A1 H7-Re3 #k 3 At By 2, A= A= AH HLH s Y46 1Y) Re-11.
Re-12 F1 H7-Re3 )R LA 1:1:1 FIELBIE =i & A PR L .

AW FOARAE DU D Eb AR PR G 45 51, Ll Re-11 ¥k Re-12 ¥RAIT H7-Re3 #R K46 1T R BN
JRE % 111 eI & 3 #E=A0 ALRIRRE R, TRt Sl RO M IR AT BRI ER 4 RBOR
ZO7 R AT VA . S5 SRR I, K SHLE LA 2 mU/ R NI EERS G, SRIIER, LAR
s 0.3 mL P 21 Hil® SPF X8 21 d f5, H5 I H7 LA HI P35k N 7.7 log2~8.1 log2,
PRERCRRAF, =Mt HS I8 AIV 2.3.4.4d 7332, 2.3.2.1d 73 3CF1 HTN9 AL AIV Rk 2tk
WATHRID BRI HE 7R 7 OR3P o S0 B R AL 56 7 A IS AR = A2 1 1) G2 3K ) e s i

AWFERM, ERZEERIURGTES Al PURKIEEEEER, PRSI A E
A—EMXR GRIFH 55, 20060, FL, Puisci ol ETEN K & B K- Frfate. 47
et @ IR UK, LA R, A REER] AL RRAE . IRYE HI BT,
SHZATH TR, PR S FKERER KRN RIEX HI HUiERAN>4 log2 I, #HXF H5 F1 H7
PR R Bk AT SR A A T AR NS HE A1 H7 WA HI HUER>1:10 a5 HE 78R 5
H7N2 A AIV &5k SRS it 4 T R4

KAWL, HASRERTE (H5+H7) =4 KiGZH (HS5N1 Re-11 #h+Re-12 #k, H7N9
H7-Re3 k) BEMS RN A2 RIF Ry RN, X481 H5 Al H7 AL AIV AT 8EikA BT 1)
TIERI AR, AR R T RN R @A A RN, BEH2AH S, &&H T HS Al H7
TEHY HPAL [ 54 -
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FENE BHEHERRFE (HS-TI;) =M RGEREEBIGKRN A1FE

P R — A R B4R s, AR AL SRR R (ZENG etal, 2016; Lletal,
2021). HHT H5 7Y AIV Rell. Rel2 ¥Ry s FoRP#% H5 WA Al OEi&dl 55, 2018; Pkibe
IS, 20200, BERSA RN H AT H5 WA AR R . 2017 fEH), HTN9 Y AIV RAEH
HPAIV, FS8EREZ A4 0 F & 1L HPAL 15 (SHI etal, 2017). N H7 AU AIV (1B 5%
B G, KEMNEEER TARZEES .. BTREERERDE, H7-Rel kT 2018 45 12 H
FHTN H7-Re2 ¥R RE, H AT HINO WA AIV XCH #9848 bk, BEMAh e i BRI E Hr. BLAT,
BATCOAE L6 = rpoi BB WHUEOR T (H5+H7) =4 Kif& 1 (H5N1 Re-11 Fk+Re-12 ¥k, H7N9
H7-Re3 #k) HEAT T iFAh, S5 REMELE = FM ME=MEE R 2GR MRAT RS Rt
SEAIRYT . N T ZE T IR R ROR . FRATTEDU RIS AT 1 v 1) 2 A MR G 2 SR T
fili, DU AR Al LT 0] S I R AR -

4.1 ¥R}
4.1.1 R RFRERM IS

H5 F%Y AIV Re-11 #k. Re-12 #kAll H7 A AIV H7-Re3 ¥k HI 56 1R S bR AERH M 3%,
HRBRESH LI =%

412 EHE

EHEMBIRE (H5+H7) =M KiEZEH (H5N1 Re-11 F#k+Re-12 ¥k, H7N9 H7-Re3 #k) Hi
EXERESHELREN R, SEURMEETUBIE N € 847 A=,

4.1.3 RGN R izt

W ARFETRIES FUPIA MG R BRI T XS T R R IR P I BRI AL AR 2R B 7
g

4.1.4 RFIFN{LEF

1%L 42, v BNk, 0.1 mL nfiE  Reite, 8 HERD 12 HEWite, tesk, WEERZLZE
M (PBS).

4.2 F5ik
421 =MEENLE A TIRREH RS MR B RFR

AR P ARG 21 HERIS, L 0.3 mL/ A BF &4k, £ 63 HEHS L 0.5 mL/ A H7) &
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InsEGe s, RS ISR E . YOKARE AR E TGS S . Befl 5, fESHE 56 Higm
BEALFHEL 35 H g, 91 HEESH BEHLIMEL 32 R XYk ifn, g H5 WA Re-11 k. Re-12 kAl
H7 WA H7-Re3 Fki) HI Hifd.

422 ZMEENERKIDRELHRE MM ERIERAR

EARFE MBS T 21 HEE, PUREHLAE S SERZE =, AEN04AmL/R, %G
MR PSR E . YUKFREHRSE AT E RTINS . %k 21d /G, MM 23 1
FERAEIMAFE, H HI RIS IEH H5 A1 H7 SR HTAAR AN

423 ZNEEHNTERAEMBHNRZEMMBENRAR

THEIEERY, LL 0.5 mL/ A BT E I R AR, T 40 HES AT 105 HE & e — Ik
SR, R G MERIE SRS R UUK . IR E RS ORI R A R R . e 4
I7E 63 Hif%. 91 Hik. 133 Hik. 140 Hik. 168 Hik. 210 HE AN 252 HIEFEHLAMEL 30 H 8%
01672 11 = i L 1 R A o o T S AR AR E i 2 N T

4.2.4 ZMHEEFLUEREIZMISHZ M NE BN RAR

W R FIA PG 71 14 HES, BL 05 mL/ R —ik; 42 HiE, DAHFFIERE—K; 84
Hi, L 0.8 mL/R 7RG —k, Ffa MEIFDMRGHE oK. I AR RS =2 5
A E R IRJE 50 A 112 HEE AT 140 HERFEHLIEHL 40 A 48 ARG, SRAE AL IF55 B 195,
H 3 Bl S5 AT HI S, A i HS A1 H7 MY BT 8

43 R
431 ZEMITHER

WARFE B A P ARINS . BEARTEI AT Wb B XY . T R R I BRI RS AT L AR 3 R R R e e =
ORI IA, B YOK. FRRESEIRBLIE S, SR AR JORE N, e X ARG
BT HBA AR

4.32 ZMEEFURE B PRIFBH R RBRARLE

AR B P RS T 20 A1 63 Hwg, ML @A 4 Al LA 0.3 mL/ A A1 0.5 mL/ A
(77 & s =i )5, H5 WY Re-11. Re-12 #kAI H7 T H7-Re3 ¥ HI AR 751 7E 56 H i
A1 91 H s E .56 HidH Re-11. Re-12. H7-Re3 HiiAR 4734118 471 4 8.910g2. 7.910g2. 7.2l0g2;
£ 63 HEEHFLL 0.5 mL/ A7 EnsaaE, 91 HESHHIMER 3 Fhyuiasoth i 518 2 5N
10.7log2. 8.6log2. 9log2, I 4-1, HUAMATEHE B, SR IN5E S G XS HE B /KR -
Tt EMRIEE R RIS 8ER
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Bl H5-Rell
14 -
Bl H5-Rel?2

127 Bl H7-Re3

HI i (log2)

0- Hig

56 91

4-1 BPAMBRER HI HUiEin
Figure 4-1 HI antibody titers after immunization in White Feather Broiler Breeder

433 =ZMMEENERFIIEmEBHREZRMRER

BRI T A BRSO AE 21 HEERR, LA 0.4 mL/ R FIFIE ISRV SR AR, 4k 21 d J5kE

BUIHEL 23 AR 3 FhHTE ) HI FiiR 34 . H5 WA Re-11 HI FLAM &M%~ 5 log2, &

N 8log2, “F#4°4 7.04 log2; H5 WA Re-12 HI HUABAN AR 6 log2, #xmih 10 log2, ~F3%k

fra& 8log2; H7 WA H7-Re3 #k 1 HI FTiR R &K 6 log2, #% =ik 8 log2, ~F-35E 2 7.4 log2,

W 4-2, LA RS SRUEEH =A% B S R XS R e AR B LR, 0% P B R I S8R
® H5Re-11

B H5Re-12

127
~ A H7Re-3
S 10 Em
o
Z A
g IEE.I o
b
¥ - m AAA
R .
T 41
2-
0 T T T ﬁgﬂ
H5Re-11 H5Re-12 H7Re-3

4-2 FEEBRERE HI Ui

Figure 4-2 HI antibody titers after immunization of chickens
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434 ZHEERTERGEMGH RN R R

THEIIERASLE 40 HESEATYIR %%, 78 105 HEEHH TN, 2 e R A [a) BE A LG B
30 RAERAf 4y & M, HEAT HIARES, 5@ HS F1 H7 WRHTARRAN . S5 RRW, XS 40 Hild
B R, T 63 HEERIMME K Re-11. Re-12. H7-Re3 3 FHtJR -T2 HI &4 4351 8.6
log2. 8.8 log2 Fll 8.4 log2, Hiik/K V-, 15 91 HERHSMIE i 3 FhiiR-F-32uh T 4 6.7 log2.
6.3 log2 A1 7.1 log2. 7£ 105 H& I JEAT Ik S Jo , 1 112 A1 140 HEE I € () Re-11.Re-12.H7-Re3
(173 HI TR AN 12T BT, o 140 HiER 1 3 Fh HI ST T35 1514 9.6 10g2.9.3 log2 #1 9.1 log2.
7£ 168 H%. 210 HESH 252 HERH, HI Huik@d T, (EAER SR, 252 Hilg ) Re-11.
Re-12. H7-Re3 (J°F#) HI Hi4k5: 515 7.9 log2. 7.1 log2 A1 7.4 log2, 7E 7 log2 LA, & 4-3.
DA AR R, I B R HT 2 IR G B R IA B s P UAOKST, B )5 147 d, 3 R
R HI SIS 7 log2 BA_E, 5)E T EfL.

&~ H5-Rell

- H5-Rel2

[EnY
o
1

=+ H7-Re3

[e¢]
1

HI st (log2)

0 T T T T T T T Hﬁ%

63 91 112 140 168 210 252

4-3 EMBREG HI AN

Figure 4-3 HI antibody titers after immunization in layer breeder
435 =R IR EIFMACH R EBRATER

14 Hid. 42 HESF 84 Hid 1L AR KPS EPh B4 Al =4 Kig e e, 7E 112 Higf 140 H
W AIBENLIEEL 40 HAT 48 HFHSAG I Re-11 k. Re-12 #k. H7-Re3 #k[f HI JLikRuN. 45K %
B, MRSEE 112 HERT 3 R I HI HTRR T 3348 7 7] 4 10.83 log2. 10.8 log2 #1 10.68 log2,
140 HESES, HURZANA BT T BB RRFTER Sk, MIE R Re-11 ¥k Re-12 k. H7-Re3 £
() HI FUARBAN - 2185 23 51 9.10 log2. 8.33 log2. 8.96 log2, & 4-4. LA 45 HFEH, Fhghs
P =M IGEE G, Rer A mAKFiuiE, 25 B N BRESURK PR B4ERF TR A
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Bl H5Re-11

- Bl H5Re-12
3 129
o Bl H7Re-3
A
£ 9-
S
s
B 4
T

3 -

0- B

112 140
4-4 THREGIZIS HI HUAZUN
Figure 4-4 HI antibody titers after immunization of breeding ducks
4.4 Wi

AV B = BEA IR, A8 AL B B AN W T BT i) PR AR i) . 2013 AR ARG, o [ 2R
171 HPAIV F 22 HENL WA, 7 f5iZ#TLh HENG LR+, H AT H5NS AL AV i#E—5 i
1T (WU etal, 2014; GUetal, 2012; Bletal, 2020). H7N9 i AIV T 2013 4E#E K [
HHL, 2017 4R 578 N R & it 100%EFE 1 HPAV . 2004 £F H [H TR 440 5 & 9247 HS W17 Al 33
T, NEBPIHARE HING &1, REM 2017 FEKEH A, XRS5 H5 TR FIER -, )5
BT HTNO et BEE AIV PUEABIR AR R, EE R RCREE TR, Bk, EEMEH
TR B (CARRAT etal, 2007; JIANG etal, 2010; Lletal, 2014; #%:ff etal, 2014).

2013 A E AN HING WK, GRS R 4R . 2017 FERKRIRE T U6 FH EAH &
IR (H5+H7) A KiE¥% 1 ((H5N1 Re-8 #E+H7NO H7-Rel #%) %I R &, %5 HTN9 4
HREE TR, AV NSRRI B PHE . 2018 4F 12 A EASREYHES (H5+H7) =1
KIEPEH (H5N1 Re-11 Bk+Re-12 #k, H7NO H7-Re2 ¥k) fE4FE NI, XIBhix Al 3]+ HE )
ER (BE5% 45, 2019). BT, FREVIRES: B2 K& B mEom k0 HTN9 il H7TN2 W4 AIV,
UEIE, R RS, UL E X & RS S = 7R AT IR H7-Re3 S 7

AT TN EAH BV EE (H5+H7) =M KiG i (H5N1 Re-11 #k+Re-12 ¥k, H7N9 H7-Re3
PR IR R 22 A A 2 SR AT T V- . 4528, S IR IR & ) 5 S0 R A R B,
KB 24 . R APARRY, PL0.3 mU/RAFIET 21 HidiE)a, 1€ 56 HRR N
&, H5 IEAY AIV Re-11. Re-12 £k & H7 W5 H7-Re3 BRFUA MM 7.2 1og2 DL L, FH—
AR AT (XS FE P A AP R 78 63 HEEHTLL 0.5 mL/ H IS 5@, 91 HESHH 2 ) 3 b
U AN BT IMEAE 8.57 log2 A L, BN 5 G J5 A o 3 4 v o 2 AR 35 i B XS L 0.4 mL/
RN AE SR A% 1 5 21 d W2 Re-11. Re-12. H7-Re3 HI A% g5 %] 7.35
log2 DA | o 7 B HE I B R0 RS ARSI B N IS AR5 — IR e = AN KIE T 5 3 Fhbii4/K~TREis 3 8.4 log2
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PAE, nfes, $uRARCPbE G . IWAREGMMEE =R a5, 3 Fitid/K-FaeikEl 10 log2
Db, Z A A BT FE MR FRAE 8.33 log2 LA b DA S5 BRI, 1228 1 e S RS L4 B
FEA R e B, T ELSE N SUULATE S A T

PEWAENG RN SRR, sema b= AR R DR R MR R G IR Z . AR+, TEE
Sy RS = BT CHAT T PR Gl B 7= AR A5 e LA o FLIRRSRIS RIBER, 43T S IR 5 3 4 ) fie
FEARSBIFA K WIFIGHEA MTETESIG  RFEIEIIN, Rl e s g, St i Wi )
TIEPUARMG BBUE R DR PRSI 8 2 5om . TESCIR = A, i e huidkik sl 4
log2 I}, SRS REIRIFTEAMRYT . BT ATERE T R RE A3 250 (¥ mT LSRRI A 1) 7 A A
FREE G UG R, T DURR 6 AR 0 52 52008 1R BV E o FRBA A I AR 22 4 5 A DA T LAAE B At A
X B G BE PR E5 R B I8 1) e — AN FE R AR 1 SRR T

HEAGWEORE (H5+H7) = KIEE N (H5N1 Re-11 #&+Re-12 ¥k, H7N9 H7-Re3 ¥k) )
PR R VEAL 45 R B, =M R &S, BA RN e, P EmiiiK-rasE, B
A RIGFHIREEBR, LRIy X & MEM.
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1. B AIVH7 WA H7-Re3 PREEEXS IR EASEALAR, WAL, XAOME. XERBURME, # I L
PE RS S, F HTNG T8 AIV BT 5 A8 SRR HTN2 22 AV B0 25 Re s 7= A6 10 1) S
TRPER, RINZEER T AR E 3R E YT H7 WAL AL B 45 092 1 Fh 20k

2. SIS FUANGIR A B R, EAERBIRE (H5+HT) = KGR H (H5N1 Re-11 #%
+Re-12 tk, H7TN9 H7-Re3 k) XJ 3%, ROFIRG 22 th sy, SR, S sl Y niiniT
(1) H5 F1 H7 AL AIV (XT3 E M ETEG 4% HPAI [ ERAR R 1 HLA0EE R N A LA
SRR AN R G2 R

3. HIEEXGHIPL H5 A H7 MY AIV HI HiR R i>4log2 I, BEWE 78 4 HKAH HE F1 H7 V.Y AH B Rk
BRI M 4T HS A1 H7 IEAY AIV HI HUEZUAN>1:10 I, BENS 52 23540 [FIYE HS 11
RUFNSYR HT7 37 R ROk 2k i s
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