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1.1.2 FEKFEMSE MI199(Hyclone 2 H]),

AR AR I (BUN Y 2R A R, B E R (Am-
RESCO A #l); f##84& Cytodex 3(GE 4:#) T 1A
PR FD ), $d F 8 R SUINE 40 it 5% 5% i (Wheaton,
KM, AP 4.0 L; BBEHEREE N Micro-Stir
15 54 R4 7 4 BE 2% (Wheaton, 35 [H); 8] & % (5%
(Nikon, H7%),

1.2 FHik

121 MFAMSHESER GSM FF4ifE
T-75 }i 37 (Corning) FAE A EE 37 . DU &5k
(multiplicity of infection, MOI)Jy 0.5 FF fHEFh
GSIV JREE E 21 GSM il rf, 420 ik 25 &k
) (cytopathic effect, CPE) £ 90% /- 47 Bf Wi 7,
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DPBS. UEW)5 5 L, &5 Cytodex 3 kA& n
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[E R 1 A R AT 3% . I AN [) (] BR e 2 1
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RN ER, JE IR e, R 10 b JE M
250 mL $55E3E, T 25 CHE AR hah 8L 2 ML
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Tab.1 Agitation conditions during cell attachment stage

BEFE ST A4 B4 c4 D4
stirring condition A group B group  Cgroup D group
A |
HiFR R ELmL 500 500 500 500

culture volumn
T E A (8] /min

R 50 40 50 40
standing time
B /rpm 30 30 40 40
stirring speed
3t 1 05 6] /min 5 5 5 5

stirring time
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W1, A 0. 5%, 10%. 15%37 48 4 1L 1Y
M199 B55R%, 28 10 h WGBS 43550 BORE H- I e 4
I %) O g R

125 REMBEAENHE  MERERIKE S
BHEE R gL, 2 gL, 3 g/L, MRS E N
1.2x10° cells/mL, EFANMEE, T 25 CH R4+
PEPEETER 2R, & HHURELEE GSM 4 Jif 7 1 3%
T b U BE RN AR KA L, FEHEAT AR T AL, 2
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MK HHZE, 1% Cytodex 3 BffEH &,
126 REMAMEBEMEZEENBE MEENHE
J 2 g/L, LL0.6x10°cells/mL. 1.2x10° cells/mL .
1.6x10° cells/mL Y% RN, 75 25°CHE R4
R PE RV R TR, A H RIS GSM 4Rt
f£ Cytodex 3 AW AIA KB, FH-uE1T 40
AR ML 22, B S AR A M AR

127 SEHEHEEMNE Cytodex 3 Hi 2 g/L,
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35 r/min HATIESAPERE SR, B H BRI E A0
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P8, AT FE AN [l 4 R i B 1) GSML 4 it 7
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128 AR HEEEME ARSI
HETREBGHEY, 78 25 v/min ELEHFENE
TFRATF, WU AR M, 5165 X 40 i 2t 7
TG IR R ERE, FH 2.5%09 8 — % [ 52 41 i
2 h &, S BITEGE A R T BT
WELATE Cytodex 3 AR KARZS .

129 fREFHLKBEUE GSM KK 24 h 5,
fE Cytodex 3 LR ALHLZ, # 8 — BRI RF ik
RV R EES, 7+ DEREFRE, L MOI=0.5 £/
GSIV, % 15 min $&5%& 1 WAL 5 H, 1 h J5 b
T 2% 4R ELARFL 500 mL, I H.4k%: 0
25 r/min FATESRH IR . ARG GSIV
24h, 48h, 72 h, 96 h BTHUFEE 2, Jf& TR
I8 U B A L OB T L A A AR A
1210 fREEEHE GSM HiFE41M 24 h )5,
% LRI AR GSIV, s FEEFNEESS 1 h.,
2h. 4h, 8h, 12h. 24 h, 48 h, 72 h. 96 h i}
B 0.5 mL, T-80 CIRE M 3 X,
4°C 41 F 5000 r/min #5.0> 30 min EBRANMERE H,
JH Reed-Muench #:7E GSM 4ifig | #£4T TCIDs,
e, W3 REZ MG S8, 2k e gl
NI

2 ZERE5H9H

21 GSM HRasEEFNESS MR TR
IE® GSM AIE S —, HEPI S, %05

ARG TE RS E I A2 (K] 1a). RN GSIV
WEEET, GSM 41 48 h J5 B B T B i CPE,
IS 4 L 4 1P RS 4 L AR (R L &5, 72 h e A
2 5 SR g fa R, ELAR MR R R
TR LB 1), 24 CPE ik 90% A 47 B i
W RE, WIS BRI TCIDs A 1077%9*/mL,,

Bl 1 FERFRAMT GSIV Y GSM 41 it i
21 i 75 A8 SN
a. 1IE% GSM 4ijI; b. GSM 40 ffi/E& YL GSIV 72 h.

Fig. 1 Cytopathic effect of GSM cells infected with

GSIV in stilling culture
a. Normal GSM cells; b. GSM cells infected with
GSIV at 72 h post infection.
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Fig. 2 Effects of stirring method on the attachment
efficiency of GSM cells
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Fig.3 Curve of GSM cells attachment to microcarriers
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Fig. 4 Effect of different FBS concentrations on GSM
attachment efficacy
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Fig. 5 Growth curves of GSM cells with different
microcarrier concentrations
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15 2R i /b, Cytodex 3 Y= # R 455, H GSM
MEEERD 6 d JoERKARIRSR A0S, 40 M) ik
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AULT RS, AR T A . 540 H b i
9 1.2x10° cells/mL i, GSM %) 43 4i T Cytodex
3 K, TR 3 d R AIETRG AR E AR K,
5 d R4 A R i, N 18.9x10° cells/mL.
H i, Cytodex 3 155% GSM 40 it i A fo A3:422 b o5
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2.6 HEHEEEIT GSM 4R E K E

Vo 20 M4 R AR U B SR R A T R R S
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FEIFI 5 AN [P T RE T 40 i 8 AR L o 25
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Fig. 6 Effect of cell densities on the growth of
GSM cells on microcarriers
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Fig. 7 Growth curves of GSM cells at different stirring speed
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DEMUTU0H M EE %, GSM 4 AR TE sl #L
DU i SRR B % W AE Cytodex 3 (4] 8a, 8d); 24 h
JEUETE Cytodex 3 LIFHATREA K, 4iEC &
1£ Cytodex 3 FHITE B2 (& 8b, 8e); 72 hiF 434
JENGR T HEE4I iz b, FFIRTE Cytodex 3 B
W EAK, R4 Cytodex 3 2 0] H P24
B4 (H 8c, 8f)

K8 GSM ZiMfi7E Cytodex 3 (kA Ifi 1o TE 25 WK
{5 BMBI SR a. 10 h, b. 24 h, ¢.72 h; HHFARBIER:
d. 10h,e. 24 h, £. 72 h; c, f. 4HAELEHF".

Fig. 8 Morphology of GSM cells growth on
Cytodex 3 microcarriers

Inverted microscopy: a. 10 h, b. 24 h, c. 72 h; Scan electron
microscopy: d. 10 h, e. 24 h, f. 72 h; c, f. Cell “bridge”.

2.8 fEME AR T BN

GSM 47 Cytodex 3 B3 RS R 153E 24 h
J&, 1% MOI=0.5 5 GSIV, & H WLE 40 i 5 28 5k
N, SEHANE 9 s . GSM iYL 24 h 5 4
FHCRITHERIEIN; 48 h 540 H B % CPE,
FEIFURIZH4E . 72 ], Cytodex 3 L AYARIEZEIT
LB IR I8 W R T 7% (1] 9a, 9d); GSIV %
Ff 72 h JE RZHAMEI IR Cytodex 3 V%,
[ I B B% R AT LAE Cytodex 3 i b B
LR A (] 9b, 9e), AN RG] B] fl 2k =
[T B BT FE 1R W 2R (& 9c, 91) .
29 WEHMEEFIES GSIV RmEMEENE

AR RS 95 20 F GSIV By sh 54 & 10
fiis. GSIV &Y GSM 400 8 h J5, JRiE T2
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K9 GSM 4ilffafE Cytodex 3 frlek 1A 2 i Ay 4 A s 25 4k 1
{5 BT P L% a. 48 h, b. 72 h, oo ZHMIZEBR Wi, £
FifLBE T MEZ: d. 48 h,e. 72 h, £, A0 HLSEF I .

Fig. 9 Cytopathic effects of GSM cells on
microcarrier infected with GSIV
Inverted microscopy: a. 48 h, b. 72 h, c. cell “bridge”
rupture; Scan electron microscopy: d. 48 h, e. 72 h,

f. cell “bridge” rupture.

TCIDsy/mL
S =~ N W A WL A N ® O

0 12 24 36 48 60 72 84 96
Befi )5 12320} Al/h time of infection

Kl 10 GSIV TEREAREE IR 26 1F T A3 5 3h 25
Fig. 10  Proliferation dynamic of GSIV in
microcarrier culture system
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Technologies for large-scale cultivation of giant salamander cells and
iridovirus by the Cytodex 3 microcarrier

JIA Lulu', ZHOU Yong?, MA Jie?, FAN Yuding?®, LIU Wenzhi®, LIU Xueqin', ZENG Lingbing"?

1. Department of Aquatic Animal Medicine, College of Fisheries, Huazhong Agricultural University, Wuhan 430070,
China;
2. Yangtze River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Wuhan 430223, China

Abstract: The Chinese giant salamander Andrias davidianus, a member of the family Cryptobranchidae, is the
largest extant amphibian species in the world, which is valued for food, medicine, and research on animal evolu-
tion and biodiversity because of its unique phylogenetic position and physiological features. Within the last decade,
Chinese giant salamander farming has increased rapidly in China. However, with the rapid development of Chi-
nese giant salamander aquaculture, a severe epizootic recently occurred in cultured Chinese giant salamanders in
Hubei, Hunan, Sichuan, Shannxi, and Zhejiang Provinces of China, causing tremendous economic losses. The
causative pathogen has been identified as the giant salamander iridovirus (GSIV). At present, no effective methods
are available for the control of the disease. Immunoprophylaxis is considered the best measure in controlling viral
diseases in aquatic animals, and the large-scale cultivation technology of giant salamander cells and GSIV are of
significance for the immunoprophylaxis of the disease. In this study, by using Cytodex 3 microcarriers to culture
giant salamander muscle cells (GSM) and GSIV at a large scale, the GSM cell morphology, proliferative charac-
terization, and GSIV growth dynamics were investigated. The results showed that the attachment efficacy reached
95% after 10 h of cultivation with intermittent agitation of 30 r/min for 2 min followed by 40 min still culture
during the cell attachment period in the Cytodex 3 microcarrier culture system. The optimal culture conditions are
as follows: serum concentration 5%, microcarrier concentration 2 g/L, and initial inoculation cell density of 1.2 x
10° cells/mL. During the cell growth period, the continuous stirring speed was 25 r/min. Under inverted micros-
copy and electron microscopy, the GSM cells on the Cytodex 3 microcarriers were long, spindle-shaped, and well
adhered. After infection with GSIV at a multiplicity of infection of 0.5, the GSM cells on Cytodex 3 microcarriers
showed the typical cytopathic effect at 48 h post infection, and the highest virus titer (TCIDso/mL) of
10°*°02/mL was reached at 72 h post infection. This study established a solid foundation for further investiga-
tion on the large-scale technologies of GSIV vaccine production in the future.

Key words: giant salamander muscle cell line (GSM); giant salamander iridovirus (GSIV); Cytodex 3 microcarrier;
large-scale cultivation; technologies

Corresponding author: ZENG Lingbing. E-mail: zlb@yfi.ac.cn



