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Abstract: NIBRG-14 is one of the HON1 candidate vaccine viruses developed using “6-+2” approach with
the hemagglutinin (HA ) and neuraminidase (NA ) genes derived from A/Vietnam/1194/2004 ( HON1,
VN1194) and the remaining six internal segments from A/Puerto Rico/8/34(H1N17 PR8). However:
NIBRG-14 was reported to yield low amounts of HA antigen- This study found that the NA vRNA of
VN1194 is poorly packaged (38%~68%) into the recombinant viruses with a backbone of PR8 genes
causing the formation of defective virions without the NA vRNA in viral genome- Using recombinant DNA
techniques. we constructed a chimeric NA gene with the coding region of VN1194 NA flanked by the
packaging signal sequence (vVRNA 3'end 41bp. 5'end 67bp) of PR8 NA. The packaging of NA vRNA is

WeFE B BR . 2009-05-12; {&[a] H &R . 2009-06-06

ELWA ./ MR- TR H (2006E1-E00LL) Fnrb [E R} 2 55 ) A= 4 B8 25 5 (BRI 78 Re e 9 J8 3h 42 9 e ) -
VEE I A4 £, 1983 4R A BFSE07 1. 4> T 8% - E-mail :zheng wei@gibh- ac-cn

WIAEE B4, it E-mail.pan wei(‘i@‘qibh-ac-cn



332 FEAFHRAKFFZR

% 40 %

completely restored in the recombinant viruses with the chimeric NA gene. Moreover, the recombinant

viruses contained the chimeric NA gene replicate better in chicken embroynated eggs than recombinant

viruses with wild type NA gene of VN1194, as indicated by a 10fold increase in virus titer and 2. 7fold

increase in HA antigen content- These findings suggest a novel strategy to improve the in ovo growth and

increase the available dose of NIBRG-14 in vaccine manufacture-
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Fig-1 Schematic representation of the VN1194 NA with the packaging signal sequence of PR8 NA

®1 EPREHRERTRAGELKHRE (FIDw)
Tab-1 Genome background and EIDso of the rescued viruses
27 HA %K NA H[H PR EE K] A AU Y B/ mL
PRSHA-VNNA PRS VN1194 PRS 10-9-20
PR8HA-PR8(21/39)VNNA PRS PRS(21)VNNA(29) PRS 101020
VNHA-VNNA VN1194 VN1194 PRS 108:30
VNHA-PR8(21/39)VNNA VN1194 PRS(21)VNNA(29) PRS 10-8.20
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1.PRSHAPRS(21/39)VNNA:2. PRSHA-VNNA;3.wt PRS;
4. VNHAPRS(21/39)VNNA: 5. VNHA-VNNA
B2 #iRSERA RNA BRHBRRREX
Fig-2 Polyacrylamide gel electrophoresis

of RNAs extracted from purified viruses
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2.5 [EBEFSRLEEEE
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JiR. ik A PRS NA B {55 195 7% PRSHA-
PR8(21/39)VNNA F1 VNHA-PR8(21/39)VNNA
W BT B AEHS AT PRS, B2 KT PRSHA-VNNA 5
VNHA-VNNA . bR, 255/ 2 fE iR
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BT
2.6 REECEFEFI4EKHMEINE

R 2 11 0 4 5 X S~ BURR Y & (E1Dso )
(F D) Bah 100 EIDso ] S0 10 B 138 e
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R U PR B - I WSRO0 7 1 INLEE AT ( HA ) R 7
?F%E(pfu/mL), F GraphPad Prism #4215 5
AR 4k 2R AR M%) HA ZE[E  PRSHA
i, PRSHA-PR8(21/39)VNNA 7F 12~60 h [a] [y
R LS 24~ 60 h (8] LS I Y0 B3 R
# PRSHA-VNNA1194( p<<0.001) ([ 4). {50k &
2 e A (3RS 36 h) . % PRSHA-PR8(21/
39)VNNA Wi L PRESHA-VNNA1194 &5 10 4%
(B 4(a)), MEETH PREHA-VNNA 1194 2544 4 {%
(B 4(b))- MHiEER HA JEHE Jy VNL194 HA B,
VNHA-PR8(21/39)VNNA 7 12~48 h [l &
W B %S TR % VNHA-VNNALLY (P <
0.01) ([& 4(a)),24 h 48~=72 h [a] MLEEH 7 B 2
Z#T VNHA-VNNA1194( p<<0.01) ([&] 4(b))-
TEHEFN 36 h. % VNHA -PRS(21/39)VNNA

®2 NAVRNA HEBZENESHFHHRR%)
Tab-2 Packaging efficiency of NA vRNA into virions ( %)

Virus PRS

PRSHA-VNNA PRSHA-PR8(21/39)VNNA VNHA-VNNA VNHA-PR8(21/39)VNNA

NA packaging 100.0 38.1+1.6

103.4+6.4

67.7+6.2 101.243.1
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Microphotographs of the plaques with magnification of 50 times after 2 days of infection (ruler bar represents 500 fm)
(a) PRSHA-VNNA; (b) PRSHA-PR8(21/39)VNNA; (¢) VNHA- VNNA: (d) VNHA-PR8(21/39)VNNA; (e) Cell control; (f) wtPRS
B3 fREMEH AR
Fig-3 Plague assay of different viruses in MDCK cell
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-8 PRRHA-PRB(21/39)VNNA
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i} 12 24 36 48 60 72
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{a) assay of plaque formation
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T
Toel
Bl
g
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-8—PRSHA-PRS(21/39)VNNA
2 —A~ VNHA-VNNA
/ - VNHA-PR8(21/39)VNNA
0

12 24 36 48 60 72
hours post infection / h
(b) assay of HA value

4 REEGEHRE KL

Fig-4 Growth curve of different viruses in embryonated chicken eggs

TR VNHA-VNNA fi 10 {5445 (& 4(a));
TEEFNS 60 h. 55 VNHAPR8(21/39)VNNA )
IMEEHT G VNHA-VNNA 5529 3 £5 (& 4(b))-
HIL R, AieAE H1 A HA (PRS HA )R HS
WA HA (VN1194 HA)FEF T 5 R, 78 VN1194
NA FE X Pl & PRS NA EH ARG S
ARFREEG AR S, et mms R
HIR A HA -
2.7 HA EHREMNZE

WHTFTR & B AE HA 5 NA ZFHAEH
=2 75 AAH A %) 751 & (100EIDso ) #EFOg AR, 5557
A8 h JEWSCIRXG IR PR Fe i BUAFE R AR (100 mL) JREEWR
PEAT TN B B O 2 - HUAH [ (A B o 4 4t Ak
G B T SDSPAGE H vk M ELS T I, s 3%

1.PRSHA-VNNA;2.PRSHA-PR8(21/39)VNNA;
3-VNHA‘VNNA;4-VNHA‘PR8(21/39)VNNA
Bl S 4t SDS—PAGE Bk
Fig-5 SDS-PAGE electrophoresis of purified viruses

PRSHA-PR8(21/39) VNNA 5% % VNHAPRS
(21/39)VNNA £ BEF 4 HA NP Al M.
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S EHEETHHEEPRSHA-VNNA 558 VNHA-
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3
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275K, Bl 6 AN PYEREE IR 2 B TR PRS i, HA
ANA LKL B IRATIRE REAR (092 F AR BE DR R SR
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fTRRAY HS A HA . NA 25 PRS J5# NA LA (11
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“6F 27 RE A BB AR AR BART 1 SR
AT E R 7 i (B NA B iR BR & 220
RAPUERER , fEPrRgd fEh KA EENIER .
BN A B A AR AL

TEAR RS, ATK I AR VNIL9Y NA 7E
2R 7 P B 2B N FE R P U ORI U
TEH SR 38 V0N 6876, M4 7E 12 Jk R 2 i X A i 4k
A PR8 NA WEEGES TG, HAERBE 52
SERWKE - [FIRT R REAE RS IR A A K B KPS
FEm. FEMFEZE T & H A PRS NA f%E(E
SF % VNLIYANA [ %% 3 0 B b & BF A A
VNIL9ANA s 10 544, MR HA & &
2 2.7 X I R R EHEF AE A VNILIOA NA K
H 335 51 PR R E RN 5 FABER
SE4RA], B NA vRNA A2 N B AR d kT
BIBCRIFG, P HEA S NA vRNA BB IER &, E
MM T R e 7 &

ARG RFW, RBIR RN OGS
T vRNA 30 5" s 25 B (5 4 A 4 7 X L
Je IR X Pty 27~ 125 Bl L 20 g » 3 2 X 3k il B 11
B RIS HBAE S B VRN A M B BB KRR T
[ IR B AR K R T B AT RN A
Fr BB ELAE 5 7 10 25 2 o (FR K X
R ARG S TREM 7 THLEA 8 R T2
Muramoto 25" MM AEAZ B A% 8 11 2 & & (VRNP)
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AT X Ik 2 8] A RS By vRNA B3R

B X ZEEs RNA-RNA fH E/ER K RNA-R
FIEAE F K4S vRNA A 6 3% 78 A 0F 58
VN1194 NA f PRS NA {235 (5 2 X 4 (vRNA 3’
Jig 1~41bp; 1347~ 1413bp ) F 51| LB K B A 6
AR 4359 CAG. AL13G. C17U . G38A. C1372G
A UL3STC, HAp s 4,13, 17 il 38747 KR4 5 X
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BRI B B, A B AR B 0 AR K 2 3
AR
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BHRA T A BLE B BB R 2 8] AR 2R Bz
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RNREE e, 45 2 = 0 vRNA F Bery (% fiff
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