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B, A5 [l 2D B B 45 R T R A% e M ML RS0 22 75 CPB. 2 ML Hh A i o 4 4 2% 1F 1713

P2 A OGS AL BR . AR BF ST B X LA L[] A 58
Tt AN ] 1) IV Vi R A R A A S R e
BERT MR A KRS LR E SRR, G5 %
JE 5 % B BUAS R I ) JSCAR G 8 3 G A e
I8 IR B8 i 75 AR A Sh 85 37 CPB 4 ifd vp 114 i 3 Y
B %A, B E T B A1 i B 7 B AR i 2D 11 I ]
AR A BB o P B L R A% G R A SR SR
B JCTE P 1 0 O P AL e 4R T

1 ARSI

1.1 EIe##

CPB A< 91 30 %8 Fu 25 & 7 JF 8 s B 1%
e S AL 9% B QY Bk (ISKNV-QY) Hy 4 5L 5
SO B AR AE. LI5S K535 3 MG 4 I OB R
Gibco 23w 7 it ; DNA 42 B 7 &y OMEGA 4
Al PE 85 10 x Taq 2 W 2% th ) . ANTPs , Taq DNA
B AT Premix Ex Taq™ Il F TaKaRa 2\ #] .

1.2 BESE£GHNHR

REMK A 38 1 Countstar 4 fifl 1 %k
S0 52 2R 2 65 18 .28 CHEIRKE 37 0.24 48 .72
196 h 1) CPB ¥, il £ 40 g A= < ith £ , i sk
FRPEA A R e (R 3 A B TR A A B R
TH AL S 6] 25 $F ISKNV 5 89

REZEF & 0.1 ~0.6.1 ~6 F
10 ~60 2t 18 AN [m] A B2 1Y) /2% 44 &2 % ( multiplicity
of infection, MOI) , [] 5 Fift &b F XF £ 2E K 3 5
R 3 IR SR CPB 4,

ISKNV 3% 74 5% i o 7 3R & [F) 25 $ b g
TG B IR PR A I TE Ak B ICE 6% (8% il
10% 3 DUEME
1.3 REEFRSENNE

R EAFE S AR 3 AP AT AL B 42 8 o8 B
J&,28 C B 34 b 8 SR, & HOUL SR 40 M e AR
( cytopathic effect, CPE) ., fif CPE ik 80% L) |- i
WK 20 B S TR SR, 20 CRE Rk 3 K
Jo, B =70 LA BASFE S 400 L 9 5 1
i B OMEGA A H] 1) DNA £ B 1) & 10 9] 5 42
BUORFE IR G, T 80 nL TR K, 769t E it
PCR X | ( ABI 7500 ) 45 I 5 7 & &5 , R 48 A /M
2 U G 2N S T DR

C,=-3.314 1gx +41.48
Kb, o AR 8 45 DB, €, (H 8 %6 E i PCR
AP I A5 Btk , AR 3R A A N B 2015 5 B
IR A AR BIT 8 10 AR A0 A58

1.4 HEHLE

a3 ARG 97 B8 A F S [ AR S H R R
V5 P DU AT 4 9 2 48 DU BCHE AT A (] O AL B 43 5]
PP NG R 5 A (Y) BRAEoT A R 5 35 5L g
i BE 5 DUEL (#5 DL/ 50) FET R A (D) BIRE H 1Y
R EE TS LR (8 DL/ K ) | ) b5 57 34 B 4% R 1647 F
#ro ISKNV 355 fr J 35 55 & A 3 242 45 LIS
Fr SRR AR A 0 , o LIS K5 38 B By 65
JU/LL R4 ME 2 10 000 JT/L, PLRE 5 1 L KR
WEE AL G 4 IS VR BE o 6% (8% F1 10% 11 1%
FEEMN A% 43 901y 665 865 Fl 1 065 JT, W 3 7H
BT P AR SR B A () I A

Y =10°x/665,Y =10°x/865,Y = 10°x/1065

TR B T 7 A A I R AR (D) IR AR

D = x/ (#7540 i bS5 KA +

LSS R E PN )

b, o ARG RS DB, IR R SR Bk A U178
P ab 3
L5 HE\ESHITHH

SIS I A B 3 R R O P Y B+ R i 2
(mean + SD) , & % {4 OringinPro 8. 0 #4755
SCER IR ¢ K 5 AT 25 AR S A, 24 P <0.05
22 5 3%, P <0. 01 I 22 Sl B 35

2

2.1 HEERKKRSHHAR

CPB 4 il {505 & 24 h W 40 i B fs A
TRE, RN 524 ~ 72 h Y E] A0 A K R
& LT A K572 ~ 96 h 4 i AR KT
L R HEACEEAERKI(E L),

1351
13071
12571
1.201
L.151
1.10 |
1.051
1.00
0951
0901
0.85

cell number

4 & / (104/mL)

0 20 40 60 80 100
FA] /h time
1 CPB 4K ELZ(0~96h)
Fig.1 Growth kinetics of CPB cells from
0 hour to 96 hours
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Qb R B8 AE A ) 2 0 A I A
ARZS RLEF G BRI A bR, 43 0308 B i 3 R (24
h) (48 h) (B (72 h)3 A R] A 4 AR S 2
Flxt 42, 40 M e B2 43 31 R 0.92 x 10° (1,08 x 10°
1 1.23 x10° 4A~/mL, # — & %% % 1 5 & 4
ISKN'V 3 5 114 40 fitd %50 i 704 B 6 1]

2.2 AEAESEGTHSEEER

A S AR R A1 B0 T, Ak T X 8 A K
91 B 4 M 42 T ISKNV, S 249 58 15 95 75 45 DL 50 i
%, 1.60 x 10" $% D1/mL, 5 33 Fh %t $A K 700
(1.22 x 10° $ D1 /mL ) F16 %504 4 6 88 (1. 30 x 10°
$601/mL) Yy CPB ML 22 5 @ % (P <0.05) (&
1) 5 A 4 2 b s 5 I 3% 3 W v | I Yk B R AT )

Wi 4 1035 ¥R B2 2 6% B Feifi &5 ISKNV [ 3 58,
S H4 AR T H DL RN 1. 48 x 10" #5 Dl/mL, &
10% If L (1. 19 x 10° #% 01 /mL) 4 e 22 5 3%
(P<0.05),58% g4l (1.45 x 10° $ 1 /mL)
ZS AR (P >0.05) ; M40 £ 7o 5 79 MOI
HEAT A3 2 LU 3, W 4% 2H R o 16 0 75 95 DU 53
BE, 45 R R W] MOI 2y 0. 2 ] BT e 3K i o 25 7% DL
B2, 0 1.75 x 10" % 01 /mL, 55 HoAth 2 A1 H 22
BB E(P<0.05), %4 ik, MOI 3 0.2, A
AEFI R 5 48 h 4b T X B4 K A Y CPB 21 i
LR G A 10 AR FE Sl 6% B, T AR B P
DB 2, h 2. 54 x 107 $% DL/mL, B L 15 5% 4% 14
iy ISKNV [5] 2 #: 5 CPB 21 Jifd ) fi 35 34 58 2% 1

20X 5 LRE il B B 98 VRO M, 2 R R
#1 FRESE4HTHREENY

Tab.1 Viral copy numbers under different inoculation conditions x10° copies/mL

X #e A 1 5L CPB X ECE K P i CPB X RCE K I CPB

CPB at the early-log phase CPB at the middle-log phase CPB at the late-log phase 1 A
Vot 1fiL %5 H¢ BF serum concentration 1L 15 ¢ & serum concentration 1L 7% ¥ BF serum concentration average A
6% 8% 10% 6% 8% 10% 6% 8% 10%
10 1.49 +0.078 1.41+£0.56 1.13 +0.07 1+0.072 1.8+0.008 1.53+0.03 1.14+0.09 1.17+0.032 0.97 +0.04 1.29 +0.05
20 1.54+0.03 1.64+0.12 1.59+0.07 1.17+0.198 1.65+0.256 1.63+0.06 1.56+0.012 1.21 +£0.016 0.87 0.4 1.43 £0.04
30 0.33+0.018 0.62+0.44 0.56+0.11 1.11+0.072 1.21 +£0.296 1.37 +£0.03 2.05+0.048 1.32 +0.024 0.73 £0.03 1.03 0. 06
40 0.52+0.036 0.51 £0.208 0.57 £0.06 0.98 +0.075 1.19+0.008 0.95+0.05 1.89 +0.018 2.01 £0.024 0.89 +0.08 1.06 +0.05
50 0.56 +£0.006 0.84 +£0.168 0.85+0.72 1.83 £0.246 1.23+0.416 1.37+0.06 1.65+0.024 1.78 +0.048 0.89 +0.29 1.22 £0. 1
60 0.45+0.024 0.75+0.032 1.05+0.08 1.58+0.67 1.43+0.36 1.33+0.03 1.38+0.042 1.41 +0.016 0.89 +£0.42 1. 14 +0. 08
1 1.19+£0.066 1.65+0.264 1.1+0.09 1.26+0.024 1.2+0.424 0.84+0.06 1.51+0.036 1.2+0.04 0.97 +0. 1 1.21 0. 15
2 1.52+0.048 1.09+0.096 1.31 +0.03 1.83+0.042 1.76 +0.024 1.35+0.05 1.71+0.024 1.11+0.04 0.91 0. 14 1.4 +0.06
3 1.69 £0.012 1.57+0.008 1.44 +0.28 1.47 +0.168 1.83 +0.008 1.09 +£0.07 1.46+0.036 1.22 +0.032 1.14 +0.56 1.43 0.1
4 1.82+0.024 2.02+0.184 1.62+0.08 2.15+0.036 1.8 +0.088 0.97+0.07 1.45+0.03 1.32+0.04 1.03+0.39 1.58 £0. 11
5 1.31 £0.036 1.41 £0.304 1.81+0.28 2.11+0.606 1.22+0.088 1.26+0.01 1.48+0.054 1.46+0.04 1.44+0.16 1.5+0.22
6 0.69+0.036 1.3+0.096 1.42+0.13 1.69 £0.288 1.73+0.040 0.99 +0.03 1.3 +0.036 1.29+0.048 1.18 £0.25 1.29 +0.09
0.1 0.75+0.018 1.24+0.102 1.4+0.13 1.81+0.39 2.41+0.016 1.33+0.03 1.32+0.09 1.24+0.024 0.98 +0.09 1.39 +0. 12
0.2 1.35+0.042 1.3520.096 1.68+0.22 2.54£0.486" 2.50+0.08 1.91+0.01 1.97+0.03 1.3220.04 1.1320.11 1L7520.04°
0.3 1.2+0.006 1.39+0.464 1.17+0.08 2.24+0.486 2.22+0.024 1.88+0.01 1.8+0.054 1.2+0.032 0.8+0.04 1.54 0. 15
0.4 1.25+0.024 1.41 £0.48 1.49+0.05 2.09+0.228 2.52+0.024 1.32+0.02 1.39+0.012 1.22+0.048 0.75+0.22 1.49 0. 18
0.5 1.09+0.09 1.54+0.464 1.32+0.26 2.12+0.606 1.44+0.048 1.57+0.04 1.45+0.03 1.35+0.04 0.88 +0.51 1.41 £0.2
0.6 1.24+£0.336 1.35+0.09 1.14+0.21 2.39+0.366 1.71 £0.048 1.61 £0.04 1.91+0.03 1.46+0.032 0.98 +0. 14 1.53 £0. 15
¥ B L11£0.06 1.28 +0.22 1.26+0.20 1.74+ 0.38° 1,72+ 0.20 1.35+ 0.04 1.58+ 0.06 1.35% 0.05 0.97 =0.2 -
average B —
a\triecc 1.22 %0.16 1.60 =0. 21 1.30 £0. 10 -

TE A Sy AH R MOT 20 11957 Y955 2 75 DK B A 1) 40 DR A5 RUAH 8] 1 v v 132 2 1% 57 2805 35 98 DL C Oy 4 IR0 20 R DR 25 1 06 5 9 DL
ST A S e 2 r Y S e R DB b Oy A S IIVAR [R] MO 2 A fie s o 5 75 DU ¢ Dy B AT BRI 200 MR 285 A0 R 1) L 9 0 8 2 Y B 12
TR VLR d Sy C 47 RIVA 1) 40 A bR 25 21 1Y i o5 i 25 45 DL AL

Notes: A represents average viral copy numbers of groups with the same MOI; B represents average viral copy numbers of groups with the same
cell state and serum concentration; C represents average viral copy numbers of groups with the same cell state; a represents the highest amount
of virus of all experimental groups; b represents the highest amount of virus of groups with the same MOI( column A) ; c represents the highest
amount of virus of groups with the same cell state and serum concentration(line B) ; d represents the highest amount of virus of groups with the

same cell state(line C)
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2.3 REBEAEFERLINHR

At S5 A IR A1 B0 Ak T X B804 K
P20 L 4 il ISKINV - 18 45 50 85 5% ik BT A6 7 19
BRI, N 2,13 x 10" $5 D1, 15 4 o B0 KR
(1,57 x 10" 4% D1/ 50 ) Fnoxt B4 4 w01 (1. 76 x
10" 5 U1/50) /) CPB Al Ltk 22 5% & 3% (P <0.05)
(F2) IZMMIREE T 6% 1L ¥F 41 1 - 1209 7 7™ i
F72.91 x 10" $6 01/50, B2 5 T 8% (2.15 x 10"

TP DUR o 3L MOT 0.2 I 1 7 48 d ey, °F
PR IO R i 2. 33 x 107 $5 D1, 5 HCAB 241 AA 1L
ZS N (P <0.05) . £5 b frig, MOI Jy 0.2
S [) 25 45 Fp 5 9% 48 h Ak X804 K P ) CPB 4
i B SR P R A L AU 6% I, BTN R
A e 45 DL BUR 2, O 4. 24 x 107 $5 D1, Bl
B % 25 A AT P 5 (0K B 5 5% AUAR R AT 05 55 1A T
PR

PEUL/58) A1 10% (1.35 x 10" $£ U1/ 55) ML 41 5 95

R2 THETEFRENFNRESE

Tab.2 The average cost of viral yield per yuan x 10" copies

X #e A 1< 5L CPB X ECE K P i CPB

CPB at the middle-log phase

X RCE K I CPB

CPB at the early-log phase CPB at the late-log phase

MOI ot A

1fiL %5 He JiF serum concentration IfiL 15 ¢ & serum concentration 1L 7% ¥ BF serum concentration average A

6% 8% 10% 6% 8% 10% 6% 8% 10%
10 2.4920.013 1.760.07 1.13+0.07 1.66+0.012 2.24 +0.001 1.53 £0.003 1.91 £0.015 1.460.004 0.97+0.004  1.68 =0.01
20 2.56 £0.005 2.01 £0.015 1.59 £0.007 1.94 +0.033 2.06 +0.032 1.63 £0.006 2.6+0.002 1.51£0.002 0.87 +0.041  1.86 £0.01
30 0.56 £0.003 0.77 £0.055 0.56 +0.011 1.86+0.012 1.51 +0.037 1.36 £0.003 3.42+0.008 1.65=0.003 0.73+0.003  1.38 £0.01
40 0.87£0.006 0.64+0.026 0.57 +0.006 1.63 +0.126 1.48 +0.001 0.95 £0.005 3.15=0.003 2.51 £0.003 0.89 +0.008  1.41 =0.02
50 0.93+0.001 1.05+0.021 0.85+0.072 3.06 +0.041 1.54 £0.052 1.37 £0.006 2.750.004 2.22+0.006 0.89 +0.029  1.63 +0.02
60 0.74 £0.004 0.94+0.004 1.05+0.008 2.64+0.111 1.79 +0.045 1.33 £0.003 2.3 +0.007 1.76£0.002 0.89 +0.042  1.49 +0.03
1 1.98+0.011 2.07 +0.033 1.10+0.009 2.09 +0.004 1.50 £0.053 0.84 £0.006 2.52=0.006 1.5+0.005 0.97+0.010  1.62=0.02
2 2.53+0.008 1.36+0.012 1.31 £0.003 3.05+0.007 2.20 +0.003 1.35+0.005 2.85+0.004 1.39+0.005 0.92+0.035 1.88 =0.01
3 2.81£0.002 1.96+0.001 1.44+0.028 2.45+0.178 2.28 +0.001 1.09 £0.007 2.43 £0.006 1.52+0.004 1.14+0.056 1.90 +0.022
4 3.03+0.004 2.52+0.023 1.62+0.008 3.59 +0.006 2.24 +0.011 0.97 +0.007 2.42 +0.005 1.65=0.005 1.03 +0.039  2.12 +0.013
5 2.18 £0.006 1.77 +£0.038 1.81 +0.028 3.52+0.101 1.53+0.011 1.26 +0.001 2.46+0.009 1.82+0.005 1.44 £0.016 1.98 +0.015
6 1.16£0.006 1.63 +0.012 1.42+0.013 2.81 £0.048 2.16 £0.005 0.99 £0.003 2.17 £0.006 1.61 £0.006 1.18+0.025 1.68 =0.008
0.1 1.25+0.003 1.55+0.128 1.40 +0.013 3.02+0.065 3.01 £0.002 1.33 £0.003 2.2+0.015 1.55=0.003 0.98 +0.009 1.81 =0.005
0.2 2.25£0.007 1.68+0.012 1.68+0.022 4.24£0.081" 320,010 1.91£0.001 3.28=0.005 1.65£0.005 1.12+0.011 2.330.01"
0.3 1.99 +0.001 1.73 £0.058 1.17 +£0.008 3.74 +0.081 2.78 £0.003 1.88 +0.001 2.99 +0.009 1.5+0.004 0.8 +0.004  2.06 £0.015
0.4 2.08+0.004 1.76+0.06 1.49+0.005 3.49 +0.038 3.15+0.003 1.32£0.002 2.32+0.002 1.52+0.006 0.75+0.022  1.99 £0.01
0.5 1.82+0.015 1.92+0.058 1.32+0.026 3.54+0.101 1.81+0.006 1.57 +0.004 2.42+0.005 1.69 +0.005 0.88 £0.051  1.89 +0.012
0.6 2.06 +0.056 1.69 +0.012 1.14 +0.021 3.98 £0.061 2.14+0.006 1.61 +0.004 3.18 +£0.005 1.82 +0.004 0.98 £0.014  2.07 +0.02

.45 B .

T 1.85+0.01 1.60=0.04 1.26+0.02 2.91%0.06° 2.15+0.02 1.35+0.00 2.63+0.01 1.69£0.00 0.97 +0.02 -
averageB -

\,i"l C

il 1.57 £0.02 2.13 +0.03" 1.76 £0.01 -
averageC -

TE 2 A Sy AH R MOT ZH 1) - 24 70 1% 37 K& AR (0495 2 77 45t 5 B Ay AH (R 4 M bR 245 RIUAH T3] i, 335 ik J8E 2H 19 1 38 0 15 3% % AR oy 9 38 7 4t s C Al
[7i) 24 0 AR 785 2L 1R 1 249 0 B T B FRUAR (0 7 77 ks @ D T A S 4 v A T B IR AR RS IR B R T 7 A5 b Oy A 1 BIVAR ] MOT 4 45 5T B R
B RS () B R B2 7 i s ¢ Sy B AT R R] 400 i R A4 R AR [R] I 37 3 3 2 09 5 00 B 3% Bk AR 1 B R e 2R 5 d Oy C AT BIVAH R 40 IR 2
B TCH IR IR AR 1Y B v R

Notes : A represents average cost of viral yield per yuan of groups with the same MOI; B represents average cost of viral yield per yuan of groups
with the same cell state and serum concentration; C represents average cost of viral yield per yuan of groups with the same cell state; a represents
the highest viral yield per yuan of all experimental groups; b represents the highest viral yield per yuan of groups with the same MOI( column
A); c represents the highest viral yield per yuan of groups with the same cell state and serum concentration(line B) ; d represents the highest

viral yield per yuan of groups with the same cell state( line C)
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A 5 A B AR TR) A1 00 T, Ak F % oA
I 20 M 4 A ISKNV SR B3 H ™ s e, N
2.28 x 10" 45 D1/ K, 5 4 Fl 3t B4 Koo
(2.00 x 107 # D1/ K ) FOxt# Ak K (1. 48 x 10
I/ X)W CPB ML 2 57 i % (P <0.05,58 3) ;
ZANCRE T 10% B 24 I3 Wk BE 538 A 9 5 1)
WA, S35 # H PR 2.50 x 107 $5 01/ K, i
EET 6% (2.00 x 100 3% /K ) fl 8%

(2.34 x 10" # 01 /K ) IfiL 75 ¥ B F 09 F 35 9% & H
P Hod UL MOL Sy 4 B 19 77 5 i, F Y
B H RN 2.39 x 107 8 01/, 5 H Al 4 41 At
2R B FE(P<0.05), £ ik, MOI 3 4, [F]
R R IR 24 h kb TR B K R CPB 41
55 95 WP IR A I 2k B Ol 10% B A H BT R
TR, o 3,64 x 107 #% U1, Bl e 3% 5% £ 4R vl LA
S5 S 14 F ) JS AR AR AR F o 1 08 2 7 o

Tab.3 The average viral yield per

x3

TR

CEIg

day

x 107 copies

X #e A 1< 5L CPB

X ECAE K CPB
CPB at the middle-log phase

xR K CPB
CPB at the late-log phase

o CPB at the early-log phase S A
1fiL %5 He JiF serum concentration IfiL 15 ¢ & serum concentration 1L 7% ¥ BF serum concentration average A
6% 8% 10% 6% 8% 10% 6% 8% 10%

10 2.99+0.02 2.82+0.015 2.25+0.175 1.43 £0.014 2.56 £0.001 2.18 £0.175 1.43 £0.018 1.22 +0.008 2.99 =0.02 2.11 +£0.04
20 3.07+£0.008 3.28 £0.03 3.18 £0.017 1.66 £0.04 2.35+0.052 2.33 +0.018 1.95+0.002 1.25+0.010 3.07 £0.008 2.38 £0.02
30 1.11+£0.009 2.05+0.22 1.86+0.055 1.86+0.017 1.72+£0.06 1.94£0.055 2.57 £0.010 1.05 +0.008 1.11 +0.009 1.77 £0.04
40 1.73+0.019 1.7+0.105 1.89+0.03 1.63+0.19 1.98+0.02 1.36+0.03 2.36+0.003 1.28 +0.020 1.73 +0.019 1.74 £0.07
50 1.85+0.003 2.79 £0.085 2.83+0.36 3.06+0.062 2.05+0.105 2.29+0.36 2.07 £0.005 1.27 £0.007 1.85 +0.003 2.28 £0.06
60 1.49+£0.013 2.5+0.16 3.5+0.041 2.64+0.167 2.39+0.09 2.22+0.04 1.73+0.008 1.28 +0.011 1.49 +0.013 2.22 +£0.05

1 1.7+0.015 2.36+0.045 1.57 +0.015 1.57 £0.004 1.5+0.071 1.21 £0.012 1.68 £0.006 1.08 +0.017 1.7 £0.015 1.58 £0.01

2 2.17+0.03 1.56 +0.017 1.87 £0.006 2.28 +0.007 2.2+0.004 1.92+0.009 1.9+0.004 1.14+0.007 2.17 =0.03 1.88 £0.09

3 2.41 £0.22 2.24+0.001 3.38 +0.003 1.84 +0.178 2.28 £0.002 1.56 £0.015 1.62 £0.006 1.42+0.011 2.41 £0.22 2.09 £0.03

4 2.6+0.105 2.88 £0.031 3.64 £0.007" 2,69 +0.006 2.56 £0.018 1.39 +0.015 1.61 +0.005 1.28 =0.008 2.6 +0. 105 2.39 0.03"

5 2.62+0.085 2.83+0.075 3.62+£0.001 2.64 +0.101 1.75+0.018 1.79 £0.001 1.64 +0.008 1.81 +0.008 2.62 +0.085 2.33 +£0.03

6 1.39£0.16 2.61 £0.025 2.84 +£0.009 2.41 £0.058 2.47 £0.008 1.42 +0.005 1.45+0.006 1.48 +0.010 1.39 +0.16 2.01 £0.02
0.1 1.07 £0.003 1.77 +0.17 2+0.022 1.65+0.043 2.19+0.002 1.21 +0.003 1.2+0.011 0.89 +0.011 1.07 +0.003 1.5+0.02
0.2 1.92+0.007 1.92+0.016 2.4 +0.036 2.31+0.054 2.33 +0.009 1.74 +0.001 1.79 £0.004 1.02 +0.014 1.92 +0.007 1.93 £0.01
0.3 1.99 £0.003 1.98 £0.078 1.67 £0.013 2.04 £0.054 2.02 +£0.026 2.09 +£0.001 1.63 +0.006 0.8 +0.006 1.99 +0.003 1.78 £0.01
0.4 2.08 £0.008 2.01 £0.08 2.48+0.01 1.9+0.026 2.29+0.003 1.65+0.003 1.39 +0.002 0.83 +0.004 2.08 +0.008 1.83 +£0.01
0.5 1.82 £0.003 2.56 +0.011 2.2 +0.052 1.93 +£0.068 1.44 +0.006 1.96 +0.007 1.45+0.004 0.97 £0.009 1.82 +0.003 1.84 +0.01
0.6 2.06 £0.011 2.25+0.025 1.89+0.042 2.17 +0.041 1.9+0.006 2.01+£0.068 1.91 +0.004 1.08 +0.003 2.06 +0.011 1.8 +£0.01

¥4 B 2.00+0.04 2.34+0.07 2.50£0.05 210+0.06 2.110.03 1.79+0.05 1.74+0.01 1.18+0.01 2.00 +0.04 -
average B -
aj:; iecc 2.28 £0. 05" 2.00 £0.05 1.48 £0.01 -

TE - A AR MOT A /9P 24 43 HOT R 7 4 5 By A IR 20 MR 285 0 R 1) L 3 ok 38 20 #9734 8 T 5 7 4k 5 C O A (5D 40 DR 285 21 1 °F 39 4
FOE 8 ik s a S 0T A7 SE 30 20 P 0 H O 3 g 2 7 15 b A B BRIV [R) MOT 20 199 43 H e 3 9 2 77 1 5 ¢ g B A7 BIVAH () 40 JHE DR 285 AR [+) 1t 3
TR0 R H R R d O C AT BIVAH TR 400 DR A AL A i e i 7

Notes: A represents average viral yield per day of groups with the same MOI; B represents average viral yield per day of groups with the same

cell state and serum concentration; C represents average viral yield per day of groups with the same cell state; a represents the highest viral yield

per day of all experimental groups; b represents the highest viral yield per day of groups with the same cell number and serum concentration

(column A) ; c represents the highest viral yield per day of groups with the same cell state and serum concentration( line B) ; d represents the

highest viral yield per day of groups with the same cell state( line C)
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I 5 95 75 0 B 0 5 A8 2 B, 4n CPE 3k (%
g # PCR kA BEVE \OD, 754, Ho JE LART 2
FhECHE o ¢t i PCR & o M 2 0 8 2
PRI 2 DL, 2o it Sz ol 240 i 35 % W o B 1Y
B B CPE ¥k 8 ik | faj f  MEE . AT/
o g 7 98 R i PCR ¥ %) ISKNV 347
RN A e SRR B % R A T R
& VAIEE 5 CPE Jy i I i) s 25 T B LA B
PAE e o A S5 A 28t i & PCR &, X [\] 25
AT, i Wk B CPB [ A KR A K4
JHiHE R A5y T A ISKNV 9 R A1 B 38 19 4 4%
AT TR

X TS 2P 4 B ik, W 2P 4 8 T DL b T
PR, e TAERL S, RIS e L&, 1A A,
R 0 5% (Sus domesticus) 4 /1N 7 ) BF
5% e BLIR) 25 16 B WSO 96 B W 9 1 B it e TR
J2 A TEOAR B 75 5 B8~ A 21 A XY i 4 2 1 5
BE A AL 0 AR 7 b e IR TR] 2P 4 1k 1) B0 A2 R
FEAH] ORI S mE AT 5 I B
A e B4R 4 24 ho AT BFSE R IO BRI
PSR TR, A e e A
I 5EXT % ISKNV 1 5 JL 3% A — e i FH 7 20 2 8
%, H) CPB 4 (55 28 CHEEKEFR1~2d,
P B2 )5 120 ISKNV,28 Tt 1 ~2 h )5
R 45006 BE VR, A 2% iR 4 I3 B L-15 5 5%
W ,28 CHEEK: 56 ~7 d J5 Uk 5, T 1300 5
FEDLR 2y g 8.89 x 107 #% D1/mL""" ™" i A< fF
5% BTt F 1 [) 26 42 o 125 P 4599 8 1 R 88 %
PR (R 1) & T IHE, 2l MOI i 0.2 [[]
AR R R 57 48 h b T XA K R CPB 4 i,
B % W0F R A L3 R U R 6% I, 28 °C A iR B
o d Wk, mwEE LR Z, N
2.54 x 10°#5 D1 /mL, 2 S 5 595 19 2. 85 15,
BRI N [ b R N T R T B
F 200 Ay 2408 5 1 ) B o 2 R L 0 R
T3 3 A L B) A2 38 TR e B A R A I, BE £
AN ISKNV 7E CPB 4 Jifd o955 A5 #H % 45 1%, 7 25
A1 L — 2 B A R B T 7E 40 A A A ) B ok AT
T 3 i B R 3G

0 B 355 5[] R A AR 252 2 i o 7 34 4 1
FEEF R, 40 M o> 244 K AR 4R S R4

I, 55 75349 5# B bR L CPE i B ., TCID,, i 5"
211 i 354 5 T 43 o FE IR 6O RSO R T
4 AT, 6 B0 A K H 0 2 T 3 A E A U R
WO TG T S W R ST . LA SCHR U 7 B 4
o AL 06 TR 5 R i g A i 0 A S AR 4
CPB A=K e M, 2 il 4 i AR K it 26, 29 5]
AL T B A R o B 3 A4S B Y A i Bz A
ISKNV, 45 4L e 30 H At S5 A 4 AH R A 16 00 T, I 85
IR I A K b T B K R B 1 4 i B A
HZHE R I AE X AT RE SR B T RESE 24 h 194 i
b TR EA R L A AT D R R T O
T ) T 5 T 5 FE 72 h B 41 e Ak T A K
1, RIK AR E BT, T SR AR, 4
J3% 0T B 5 Ak ok i A K R 0 40 Y G 8 7 B
TR R AR RORAS  TH AR T Ry id S ISKNV 38 51
EL5 DB ] 55 AR oF 25 1, A %o 85 AR 4 S 10 1) 2
JHi E T 5% 5 O TR) ) 4 R, A T ) AR Y BRI o

L7 %5 2 484 98 B AT — A f R
L3 A B v AN AN 38 I B AS 3 2 00 1R T e 0 =g
TEAE FE 4 R PN B 3G B 5 0003 v BE AR, B T e R A
L Py R A 0 2 0 T 1 1 AR ek
AR TR ™ o Ay 05 1 1O ‘EL ISKNV 389 5 19
TS MIE W T, LR E T 6% 8% Fl 10% 3 4
W R 25 S & B, 2 A0 Ok B — VR R T B
FEWL R MG A I 9 R A A B Ol 6% I R AT 3
ISKNV [ 38 58 I H A ¢ 18 1 9 5 T8 B2, [m) B A )
T 855 37 HE A ) B AR 5 {E DN [R] B AR 5k 25 & i T
AR B K T A 40 R 12 B, MO 4 i
AEXFHE A, X SR R R, T BN 10% 1 1
H A RE W R HAE KK

T L )96 BE 42 D R B S S A ) OC B
R HER RSN L — 2 B N T E 3 A0 M
rhE g D A R K, £ T BT 3 40 M L e Y
fife 5 T 1 AR IR ) A G, X OR R TR g A
AW EE 0.1 ~0.6.1~6 LK 10 ~60 3t 18 4
ANTR)AS BE () MOT A 7] 20 8 s CPB 4 fift, 45 R &
B MOT Jy 0.2 47 3 s iy 7595 75 12 Joe g, {HUR
IS O d, TG EEIG N T ] B AR, 4 B 4% g
o3 T (T B, % 4% 1F #c M Of L ISKNV [ 3 5, e
B AR TGN B T A5 8 7 L A v, M4 24 x
10° $5 01/ 00, BIV8S 97 36 A B A1 24 MOy 4, 3F
AT HETh B 48 T 95 i A 38 BE IS R] BT R B R) AR AR
Befi%, A H AT A5 277 o0 3. 64 x 10° #5101
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Study on optimal proliferation conditions of infectious spleen and kidney
necrosis virus of Siniperca chuatsi in CPB cells with

synchronous inoculation

LUO Xia', FU Xiaozhe'?, LI Ningqiu'*>*, LIN Qiang'*, ZHANG You', HUANG Zhibin'
(1. Key Laboratory of Fishery Drug Development ,Minisiry of Agriculiure,
Key Laboratory of Aquatic Animal Immune Technology ,Pearl River Fishery Research Institute,
Chinese Academy of Fishery Sciences,Guangzhou 510380, China;

2. Freshwater Aquaculture Collaborative Innovation Center of Hubet Province,Wuhan 430070, China)

Abstract: The optimal proliferation conditions of infectious spleen and kidney necrosis virus (ISKNV) in
CPB cells with synchronous inoculation method were confirmed through detecting the viral copy numbers.
The virus which proliferated with different FBS concentration ,amount of inoculated virus,cell state,and viral
harvest time was harvested and then DNA was extracted for qPCR detection. Results showed that all of the
above factors had obvious influence on the ISKNV proliferation in vitro. It would obtain the highest amount
of virus(2. 54 x 10°* copies/mL) under the conditions that the MOI was 0. 2, the virus was inoculated to the
CPB cells cultured for 48 h at the middle-log phase and cultured with L-15 medium containing 6% fetal
bovine serum and harvested after culturing at 28 C for 9 days. The average cost of viral yield per yuan and
per day was further analyzed. The results indicated that if the culture medium cost was only considered, it
would obtain the highest viral yield (4. 24 x 10"' copies) per yuan as the above method; however, if it was as
far as possible to shorten the time of cell culture and virus culture for saving time cost, it would obtain the
highest viral yield per day (3. 64 x 107 copies) under the conditions that the MOI was 4, virus was inoculated
to the CPB cells cultured for 24 h at the early-log phase and cultured with L-15 medium containing 10%
fetal bovine serum and harvested after culturing at 28 C for 4 days. In conclusion, this paper will provide the
theoretical basis for ISKNV vaccine production with low cost through the comprehensive viral yield analysis
of the medium cost and culture time cost.

Key words: Siniperca chuatsi; infectious spleen and kidney necrosis virus ( ISKNV ); CPB cells;
synchronous inoculation; qPCR; proliferation condition

Corresponding author: LI Ningqiu. E-mail :liningq@ 126. com

Funding projects: Special Project on the Integration of Industry; Education and Research of Guangdong
Province (2012B091100164 ) ; National Key Technology R&D Program (2012BAD25B02) as well as
National Natural Science Fund (No. 31202032)

http: // www. scxuebao. cn



