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FEMERTE Cytodex] | A= KR OL , F 547 40 g A=
KR 2
1.2.10 1 L&Ay miy

DUZE 125 mL WU BE 55 5% 5 1) 4H A o B2, 77
FAE KW, A HBSS i YE PR, i A 10 mL
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Tab.1 Parameter setting of agitation procedure during cell attachment

251 Group

SR E Parameter setting

A B C D E F

AR UA %IRRT/ mL Initial culture volume 50 50 100 50 100 50
P PERF[E]/min Mixing time 2 2 2 2 2 240
B A [A])/min Standing time 20 30 30 45 45 0

P PSR A/ (r - min ™) Stirring speed 30 30 30 30 30 15
Bt E]/h Culture time 4 4 4 4 4 4

R2 FREBHLSH

Tab. 2 Trypsin digestion parameters

2H 5] Group

I 0.25% il +0.02% EDTA 0.5% Wi +0.02% EDTA
Digestion time

4°C 37C 4C 37C

1 min Al B1 C1 D1

3 min A2 B2 Cc2 D2

5 min A3 B3 C3 D3
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JERRFH R 0.25%  TAEIRAEE 4 “C (P <0.01),
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Fig.1 Cell attachment efficiency under
different stirring methods
T AR AR NG F RS TR gL 25 5 8.3 (P <0.05)

Note: Different lowercase letters indicate significant differences
between groups (P < 0.05)
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Fig. 2 Curve of cell attachment to microcarriers
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2x10°4~ » mL™"',
2.4 HEEEENEFEFNZMD

AN [ A A %88 %o 240 A A i 2 1) 52 g AL
Bl S, TERRE AR B BARMAE LT, 4 B 25 B2 fifi
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Fig.4 Effects of initial cell density on
cell growth on microcarriers

A AR KRS TS Fon A0 22 5 B3 (P <0.01) 4%
BARING FRE IR 22 57 0% (P <0.05)

Note; The components marked with different capital letters
indicate extremely significant differences (P < 0. 01 ), marked
with different lowercase letters indicate significant differences
between groups (P < 0.05)
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indicate extremely significant differences ( P < 0. 01 ), marked
with different lowercase letters indicate significant differences
between groups (P <0.05)
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Fig.6 Cell growth curves at different stirring speeds

TE AR AR R E F R FR AR 22 50 .35 (P <0.01) 45
AR NE FEEEFORAN 22 5 8.3 (P <0.05)

Note: The components marked with different capital letters
indicate extremely significant differences (P < 0.01), marked
with different lowercase letters indicate significant differences
between groups (P <0.05)
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Fig.7 Cell growth curves under
different feeding methods
TE AR AR/ NE B8 FOR IR 22 57 .35 (P <0.05)

Note: The components marked with different lowercase letters
indicate significant differences between groups (P <0.05)
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BARZ AN U LA 57 d I, 3053 240 i AT 2k
A %
2.9 1LEZFEFRIZHMK
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Jf A K S B S AE 125 m U0 B B 55 v 1 4R K
L RARAHL, 20 FOv BEAE SR S5 RIA B &
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TEAIRS /NI R T ARG 3, T LR S A S
AR EE AL 2 . ARWTSE PR AT 50 mL By 5% |
#E 30 min 30 r - min ' $HE 2 min 18] Bt bk
T3 A 240 e 005 B 343 5 5 XoF 48 i 0 B B[] 3 45 00
5% SR [ BB PRI ) 3 h, 5 e as )
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Fig.8 Effects of FBS concentration on cell growth
E AR AR FRIRE FREF RN A 22 R AR B E (P <0.01) 545
AR NG FEEF FR R 25 5 825 (P <0.05)
Note: The components marked with different lowercase letters
indicate significant differences between groups (P <0.05)
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On large-scale culturing Ctenopharyngodon idellus cells on
a microcarrier to proliferate grass carp reovirus genotype II

YANG Yuru'?, WANG Yingying’, WANG Qing”, ZHOU Wenli', YIN Jiyuan®, SHI Cunbin’
(1. College of Fisheries, Tianjin Agricultural University, Tianjin 300384 ,China; 2. Key Laboratory
of Fishery Drug Development of Ministry of Agriculture and Rural Affairs, Key Laboratory of Aquatic
Animal Immune Technology of Guangdong Province, Pearl River Fisheries Research Institute

Chinese Academy of Fishery Sciences, Guangzhou 510380, China)

Abstract: Grass carp ( Ctenopharyngodon idella) is one of the most important cultured fish species in China,
it is appreciated by the majority of breeders and consumers for its fast growth rate, diverse feed sources and
delicious meat. Grass carp hemorrhagic disease caused by grass carp reovirus genotype Il (GCRV 1II ) has
seriously hindered the development of the grass carp farming industry with a long onset season, wide epidemic
scope, rapid transmission and high mortality rate. Vaccination is the most effective method for the control of
viral diseases. However, viral vaccine production requires a large-scale culture of the host cells. In the
current race for virus vaccine production, microcarrier and suspension culture systems are amongst the most
promising techniques available. As the microcarrier bead has a large surface area for cell attachment, it can
produce a larger number of cells than the conventional monolayer culture. The current challenge in GCRV 1[I
only induces a few fish cells proliferating and does not produce cytopathic effects ( CPE) , making it difficult
to obtain high titers of the virus. Grass carp swim bladder cells ( CiSB) are sensitive to GCRV 1[I and can be
used in the proliferation of GCRV I .

To optimize the large-scale cell culture of grass carp swim bladder cells ( CiSB) for improving the
antigenic content of GCRV 1I , the Cytodex 1 microcarrier suspension culture system was chosen to cultivate
CiSB cells and propagate GCRV . At the same time, the related indicators of proliferation dynamics were
determined. The initial distribution of attached cells was recognized as the most critical stage for evaluating
attachment efficiency. Suitable intermittent stirring could improve the contact time and also the attachment
rate. During the apposition period, a speed of 30 r - min "' and stirring for 2 min every 30 min were the best
parameters for CiSB cell growth, and the cell apposition rate could reach more than 96% after 3 h. Next, in
the cell proliferation stage, the conditions such as the initial inoculation density, stirring speed, microcarrier
concentration and loading way of CiSB cells were explored and optimized. Results showed that when the cell
density was 2 x 10° cells »+ mL ™", the cells showed good linear growth, and the highest harvest concentration
was reached after 5 days. The cells proliferated quickly and the medium consumption was low when the
microcarrier dosage of 2 g + L™' was used, which provided the coverage rate of cells on the microcarrier of
more than 95% and the ratio was about 20 cells per microcarrier. When the concentration of microcarrier
increased to 3 g+ L™ or 5 g+ L', the cell density increased but more cell metabolites were also produced,
leading to faster consumption of medium and harmful growth environment. In addition, a large number of
damaged cells appeared later due to the shear force generated by the increased probability of collision between
microcarriers. When the stirring speed was set at 30 r + min "', the cell could obtain a stable flow culture
environment, the proliferation rate was fast, and the attachment rate in the later stage of culture was good.
When the agitation rate increased, the initial cell rate increased, but the increase of shear force resulted in a
large number of cell damage. Adding 5% FBS to the medium and replacing the medium in half on the third
day of culture could achieve the maximum yield of cells while maintaining the monolayer growth state of cells,
and reduce the production cost while adding nutrients and diluting harmful metabolites. Under the optimal
culture conditions, CiSB cells displayed a typical fibroblast morphology with good growth and uniform
distribution, and could fully cover the microcarriers after 5 days. The cells could be dissociated from the

microcarriers by treatment of preheated 0. 5% trypsin containing 0.02% EDTA for 3 min in a 125 mL stirring
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bottle. The released and well-dispersed cells were then used for scale-up culture in a 1 L bioreactor. High cell
density (1.71 x10° cells + mL™") could be reached in the bioreactor with the efficient use of microcarriers,
which confirmed the data obtained from the 125 mlL stirring bottle. Moreover, CiSB cells were cultured under
optimized parameters and infected with GCRV II. The proliferation dynamics of GCRV were observed by
measuring the copy number: the virus infection entered the logarithmic growth phase on the second day and
reached a peak value (6.2 x 10° copy + wL.™") on the 5th day, which was 3 times higher than that in the
adherent cell flask, indicating that this process was suitable for amplification of GCRV II.

Herein, a suspension culture system of grass carp swim bladder cells ( CiSB) was developed using
Cytodex 1 as microcarrier in a stirred bioreactor. This can could serve as a reference for future studies on the
development of large-scale production of vaccines against grass carp hemorrhagic disease.

Keywords: grass carp swim bladder cells ( CiSB) ; genotype Il grass carp reovirus; microcarrier culture;

technology optimization



