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1.1 A8, XBEEFIMLE

Vero 21 i H 54 10%45: 4 L3 1) DMEM £%
7%, W H ATCC Aw]; SPF ARG [ b 50 Mg 5LV 4
WENEARATBR A 7] A/California/07/2009 FHE: I
i & PUR I I NIBSC;  A/California/07/2009 % 5
PR B I 98 TSI 42 i rh L B AL
1.2 EZEiRF

ANER R A B B Gl ) Polyfect 1 H
Qiagen AH]; DMEM FEERGIE B 56 [E Sigma 2 H];
AR H TAKARA A w3 IL-1B, TNFa,
IFN-o ELISA 17 &0 Bk R A ], 1% 5S40 41
e BT B AT %
1.3 ZTREH

AR e BSL-2 See % pi Ay, Hoh B
BRI AE B S 2 B2 B A AR MDA T I LI o R Bl
AW 2 A I 5K AU SR 38 BSL-3 S F kAT
1.4 J5% 8 FMHIH&

A/Ann Arbor/6/60 ca (H2N2)HK & 2 i i 2 6
AN P9 5L DN R 2 9 R pAD-PB2.  pAD-PBI.
pAD-PA. pAD-NP. pAD-M. pAD-NS, 7% 3
SRk 2 B AR WY AT 0 W ST R 8 58 IR AT 5
A/California/07/2009 ¥ it /&5 88 HA. NA [
B BlAY THREARRSARAFAK. H
Qiagen /& ORI &, 4% FOUE I kAT $2 X
JTURL.
1.5 FHiEg

B A KRS RAFI0 Vero 4B AL G %, 1%
5x10° N K LA T 35 mmx 10 mm 40 il 3% 75 i
RS IR, B A/Ann Arbor/6/60 ca (H2N2) ¥Rt
&I EE 6 NEK (pAD- PB2. pAD- PB1. pAD-PA.
pAD-NP. pAD-M. pAD-NS) } A/California/07/2009
PRAUBITE 2 D EEH(PAD-HA. pAD-NA)JL 8 4B
PEFORI S LLBITR A . 1% 8 Polyfect 4 ikl )
P REAT L G, K TR RN B Gl 3 1 TR A WO A
Vero 4, H & 5% CO,. 33°C [ CO, £ 74
RiFg 48 hJm, —70°C RAEAR.
1.6 IEIEEEL A/California/07/2009ca &5
1.6.1  [MEANHIHD K. FE Y4 BE-70C Rk 1
R, HFP 10 H#d SPF AR IR ¥ T, BRI 0.2 ml,
T MRS TR LRl 2 MG IR, B 33C 7R
72h, WCEEPRZEW, PEIMAER HA)RE. FHIEH,
% HI 56, JT A/California/07/2009 B 1 ifi% 5 52

R S8 B (RDE) #% 1 @ 4 J8 &, 37C /K3 16 h,
56°C 50 min, MLEMBELER 1110, H 1%XS 2040
JL AU
1.6.2 RT-PCR %3¢, WU IR R FEA R HL RNA,
RT-PCR 44 HA. NA F1 NP J R F B 47 41
SESIHT.
1.6.3 MDCK /s, 55 2 AAXS IR R TERAE A
Tn BRI 0 T B MDCK 400, 96 h Ji &b is
AN, S LN L0 HA SR A I 4n
Hi L3 1 HA SR
1.6.4 )82 S 3 9 e A I (IFA). T Jic 5 5 gk 4
MDCK 418, 33CH¥&E 1 h 53 Eil, MAS 2%
FBS [ DMEM £ 37 % 33°C 5537 24 h, 7+ 11§,
H 80% 7T ¥4 T4 M [%] &, PBST ¥E 3 M, A
A/California/07/2009 V. % FH P 1fi i , 37C W &
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Pe3amfE, BT, EYOEEMET T
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1.6.6 AR BRI (EIDs) I 5 . R 5
PR R ERCREE 1 AURFEAE 10 R mR, &
PREEWEERNT 10 HRe AR IR, A F0RE
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M HA J7 ¥k W0 5 &6, RS - 93
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1.6.7 i€ TCIDs FJ05E . H MDCK 4 Jfid i 96
UM, BEAL 2x10°~ 4x10* NI, Kk 2,
JATETZ 10'y 107 10%+---Fike. BESL 200 wl, #ke
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RT-PCR 41 HA. NA FI NP 3K A BT 3.
1.8 YRR FIFN
1.8.1 W)y Kpriakril. 4~6 J& 1) BALB/c
/NEL S H, . A/California/07/2009ca 5% 1, 28
R A, B ARIE 10° TCIDsy/20 pl F LG 75
[, KIS EAL A/California/07/2009 Ji 7% 1. 14 K
WA S, B K40 15 ¢/100 LCh HA ()5 &) &
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[F5EHE 8 Ik REL( 1).

pAD-PA, pAD-HA, pAD-NP, pAD-NA, pAD-M, pAD-NS.
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F P I3 % A/California/07/2009ca F) I &1 1 (HI)
56, A/California/07/2009ca 7] # A/California/07/
2009 PH P iy 0 60,  f gE  (HD 2% 2560,
ANBEWE HINT, H3N2. B. HSN1 Y H P iy .
FHl RT-PCR 7723k 1% A/California/07/2009ca [1]
NA. HA J NP JEH, & BilpAdEd TREH AR RS A
PR w0 e 4 e, EEELHG 5 A/California/ 07/2009ca
) NA. HA J¢ NP 5% Jv BEE 41 ORI 51AH LU,
T H R B 99.99% , Uit B % R i 2
A/California/07/2009ca Ji & .
222 [ G 9 OGRS I (IFA). BT 3 2 J2k 4
MDCK 40l J5, &9 _hidit)a, 26 mb
TUE, difwmE 2 s, EEEERES
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(@) (b)

Fig. 2 Detection of the Reassortant influenza

viruses with IFA

(a) Reassortant influenza viruses in IFA. (b) Control.

2.2.3 MDCK Zifodge. 2 —ACH 8 50 MlfE 33T .
37°C J&Z: MDCK 408, 72 h J5 B4 R gL, 33°C
HELAE AR, 37°C Al AT bR AR, Kl HA
WA, 33°C NN 26~27, 37°C Ik 24~ 25 X ¥
BOUE T R O A S N R R (A 3).

(2)

(b)

(©)

Fig. 3 CPE on the MDCK under different conditions(x40)
(a) Normal MDCK cell. (b) CPE on the MDCK under the condition of
37°C, 72 h. (¢) CPE on the MDCK under the condition of 33°C, 72 h.

224 HEEWEL. A/California/07/2009ca It &% 5 25
45Ky 5 8 42 bk A/California/07/2009 975 25 45 ¥4 — 30,
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KNHETF (] 4).
(@) ®)

Fig. 4 Morphology of influenza A/California/07/2009 virus
(a) Recovered A/California/07/2009ca reassortant (x65 000). (b) Wild-
type A/California/07/2009(x65 000).At the right bottom of picture (a) or
(b) is a single virion (x135 000).

2.2.5 AYMEERUR G IR (EID) I 5. %9 I8 IR 5
W RO B R T 10 AR R ik, A
REFEHRD 4 O, BEAOW MERN 0.2 ml, 337C K
7% 72h, WM EIDs K 8(E 1).

Table 1 EIDs, of the Reassortant influenza virus

Dilutions Infection Non-infection Ratio/%
10 4 0 100
107 4 0 100
107 4 0 100
10 4 0 100
10 4 0 100
10-¢ 4 0 100
107 4 0 100
107 4 2 100
107 4 4 0

2.2.6 JlEE TCIDs, I 5& . H MDCK 4i i 4 96
UM, FHFL 2x10%~ 4x10* ML, FRK &2,
PAEETL 101, 102, 10%-----FikE. RSl 200 wl, Fike
W% DMEM #5985, 3 REM &4 R, H
Reed-Muench ¥ 11 5 TCIDs,. T HCHE 55 TCIDs, M
7.5.
2.3 EHBC A/California/07/2009ca & 512 E 3R
WX R PR FER L — E AT BORBEALAR, X P LL
520 48, 23 HIAE 20 4. 6--+---20 AR N5 5 HEAT
RT- PCR X%, Fif32IM NA. HA & NP 5% F¢
BEMA AT, —FHPH 8RN
99.99%, 1t A TP FR1995 B3 A AR U (1 AR k.
2.4 EML A/California/07/2009ca &3 & R R
24.1 HIRK . =AW #5209 Gm.) A
S (L) PR IE AR S e /AN, IR HI DU E 45 R0

KIS, LS — R S 2 J8 5 ] — IR s
4 JRAHR A AP HIL, RS 2 JE A B
ThEr, WU S 4180 S HE A i s (P =
0.044), fH— ks 5 — Ik fuf HI A W %
SE(P<0.05). Sphyeil IgA M 45 51 0L 5, LA
TS — X ey 2 Ji S a2 — Ik ez 4 LT A
DIASE] IgA, RGP 2 JEi S 410 W T, 3 &
11 TgA g s LIRS 41(P < 0.001).

log, Titer
FSER-N

NS}

(=)

i) I i

Fig. 5 HI titer in the serum and IgA titer in the nasal
lavage fluid of mice immunized with Reassortant

influenza viruses
O:in.; W:im.

2.4.2  ANMOPE AN . RO BEZE VL AR S R S
PR e N, IR 14 KRG, TR
A R 24 h S, WCER B PRV, AE
F1 ELISA J7 V24 Wl 4 iy 48 DA B i o, 45 3%
WP 6. i S s 4 A T R KRR 2 T
AL (P <0.05), 150 BH sk 25 05 5 1 RGBS S ke, wf
DA S 1 Hh O R 828 GORE RO R K7, AR 2
PRAL T S —TER 2.

IFN-« TNF-a IL-18
3t
3 ° ' °
002 ﬁ
3
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Fig. 6 Pro-inflamation cytokines in in the nasal lavage

fluid of mice immunized with Reassortant influenza viruses
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243 N EAAADRAN ZAERN. EHAE
A/California/07/2009ca % #3 & % 2 AN L, 1. 2.
3. 4y 5 RN FFU 75K Bl . <8 .
fili BRRERR RS R, R 2 AT, R 4
RWTREE SO RH, 4 RIGWENK,
I dE e s i 3 RN DR, EE
TG 2 RIWNADEEH], M BT 35 AR I H
i .

Table 2 Replication of reassortant influenza virus in mice

lg[Virus titer/(FFU *ml™)]

Tissue
1d 2d 3d 4d 5d
Nasal turbinates 25 1.5 1.5 1 0
Trachea 2 1 0 0 0
Brain 0 0 0 0 0
Lungs 24 1.3 1 0 0
Spleen 0 0 0 0 0

3 W i

H 2009 7 4 H 25 H, tHF DAEHZ R H R
HINI S, thfa, A HIND i eibis
1 B RIE NN g AL e it 7, IFF 2009 4E 5 H
11 HIFh ERT]. #2010 423 H 31 H, &
B 31 AN 0y R RS A HINT G312 9 B
12.7 JI4300, BET 91 800 5. RIS 1™ B 1T E
WEN RS AT, H sk A HINT ks
AT TR H R HIN 38 3 T B

SR IA) 35 A% 27 AR R B #1118 AN LR
PIILEE AN 5, =2 AT 5 B B M T AR BL
PR W ERR, 1 1998 4FE LISk, HhIiE: At AE
TSI AE TR B T V. AR RS
SEFP A B AR R, B B RA AU,
P 5 HRD 10 HESXIR, 72— ARG AUk
38 T A 7 LR 11 Y JR R T A% JEE R

TR HINT 086588 1 38 o0 A0 5 K 7
Whpges, oA R, AR ER 2, A
BEF= A AT R R G2, S I DA 007 I A 1) 3 18
e, BRI B, I N A
Ty IS0 L S ek 7P S 5 A AT AR % ) — g
B, EAH SCTORMRAE I, g S 928 T RS Rl T i ok
ok )

A 525 F A/Ann Arbor/6/60ca(H2N2) ] 6 4~ A

R AT BN 4, 5 A/California/07/2009 MV 7Y
WATHRH HA FTNA SR 415 6+2) » FIH pol T -
pol I X n) 5% K ik 34k pAD3000 %% 4% Vero 41l g,
457 A/California/07/2009ca Ji 2 bk, 4 I k4115
A5, RT-PCR 1450 UF B 25 B3 #:4K 4 A/California/
07/2009ca Ji ;. CPE & 4 ik W] H fit. A/California/
07/2009ca 5 2 Kk FL AT 1L 1% BUR(Ts)s 5058 (att) 11
R, WAL I S TS A A B B 2
FHAIE.

4 A/California/07/2009¢a i85 759 T {5 1%
PR BALB/c /IR, — IR 14 R R ik B ji
14 KJg, WUAESH M H S & T e 4le =
0.044), LAV 55 A 5L 5 PBS 41 72 5 W % (P <
0.05), ML PR 5 20 5 4 o 21— IR S s i 1) S e G
1) IgA #ARAK, JLPRAR], (H X5 14 K
Ja A TR E SRS %= R B3P <
0.05). I it HF 7 I 9 753 IL 25 B 40 S i 15 H e
NE BRAR B O AN BN ) SRR S0, 7R
A TgAL X BIAE RPIRE B A 1) TgA ETI
By it e B IR G b ¥ A LA I,

TATCEINE, &R ] LRI R,
FEORUET—FInsm T R . T S S 1)
95 Vi 0] LA 300K SR R IS i IO, [] i m) LK
RAEG P, (e, BATHIREES, A i
G 5 LB vy PR T 0 5 28 98 R AR 8 g T A 15 LAY
ML H. AR G 14 R, KRR
FAWIEE, YN, 24 h JE 0 IR B ks ph
R, AP RIET R A TR SRR,
Ho 98 (1) /I8 BB i A R DAL 0 21 v 2L A 79 IL-18-
TNFo IFN-o, 6 BH E 410 B 220 i 5 f0 9% v LA
AR G2 S MY

IR 2 A R I W RS AR IR Y e PR 2R
ARG 3 L A% BALB/e /N, RN BRUAS
() B AT S e A I, DT B G 5 1) 2 4
PEREATRIEZC0S, g Rl W, 75 1~3 K, Wi
eSS AR Em RS, 24 RAER
s R R >R H], S ORE, S E AR
R B B RAEAE, B, A b 4 2 A R I 2
BEMAEAE. bl WL, DRCEEME S e AEA LA T A
Il sch, F HIE AR H]. B 3AT 0] LAY)
A UE WU RE T S92 P A /N B 22 A 1.

AWFFTERBL T A/California/07/2009ca Yl 2 37t &%
R R IERE, JRIE I SEER IO UE T E A EE AT
VA TE N R B UBGR A . YD S T AR R AR
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Rescue and Immunogenic Evaluation of Attenuated
Vaccine Candidate From A/California/07/2009

DUAN Yue-Qiang"?, LUO De-Yan", XING Li", YANG Peng-Hui", ZHAO Zhong-Peng",
JIA Wei-Hong?, LI Pei-Feng?”, WANG Xi-Liang"”
(" State Key Laboratory of Pathogen and Biosecurity, Institute of Microbiology and Epidemiology,
Academy of Military Medical Sciences, Beijing 100071, China;
Y College of Veterinary Medicine, Inner Mongolia Agricultural University, Huhhot 010018, China)

Abstract Six internal protein gene segments of attenuated, cold-adapted(ca), temperature -sensitive (ts) influenza
A/Ann Arbor/6/60 ca (H2N2) and HA, NA gene segments of A/California/07/2009ca were introduced to plasmid
pAD3000 carrying pol I and pol II promoters, and rescued the reassortant virus from Vero cell using reverse
genetics technology. The reassortant has the attenuate characters, ca and ts, the TCIDs, is 7.5, HA titer maintain at
1 : 256 and EIDs, is 8 which was detected using SPF eggs. The stable of reassortant is determined by RT-PCR gene
segments from virus which were propagated in eggs. The morphology of reassortant conform the wild type virus. In
order to test the immunogenicity, the reassortant viruses were purified. Mice were intranasally immunized and
intramuscular injected with inactive whole virus as control. The high HI titer can be detected in both groups, seems
hinger in i.m.(intramuscular) immunized groups (P=0.044), but higher IgA titer can only detected in i.n.(intranasal)
immunized group. Compared with i.m. immunized group, higer pro-inflammation cytokines IL-18, TNFa, IFN-«a
were tested in i.n. groups, means faster and stronger mucosal immune response was induced. Virus load were
detected in lung, brain, spleen 4 days after immunization to determine the safety of reassortant as vaccine
candidate, no detectable virus were found. All results show that the vaccine candidate can be used for vaccine

production.
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