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Fig. 1. The biological properties of «/f
and y [FMs. IFNs 2/ and 3 bind to
specific surface receptors on primary
target cells and induce the transcription
of a variety of genes that mount an
artiviral response. It is characteristic of
these gene products that they often
depend upon viral dsENA as a co-factor
in order to ensure that they are only
active under conditions of infection. Thus,
PER and 2'-5" aligoadenylate synthetase
(DAS) are synthesized as inactive
precurscers (PERi and OASI, respectively)
and are activated by dsBNA (PKRa and
OASa, respectively). Once activated,
these gene products shut down
translation. IFMs can also induce the
synthesis of gene products that arrest the
cell cycle (e.g9. p21, an inhibitor of G, /5
phase-specific cyclin-dependent kinases),
thus blocking virus replication, or induce
a pro-apoptotic state (e.g. procaspases).
Finally, IFMs can induce the synthesis of
proteins that are involved in the
processing and presentation of virus
proteins to CDE oytotoxic T lymphocytes
(CTLs) {e.g. MHC class | proteins,
components of the proteasome and
peptide transporter molecules). Both
types of [FM also have profound
immunomodulatory effects that differ
between types, and these are discussed
in the text.

(Goodbourn et al., 2000)






Engineered and clonally selected cell lines
for higher virus titer, better antigenicity, and lower costs

1.Cell/Virus clone selection
2.EXxpression of virus receptors in cells
3.Blocking cells’ antiviral response

4. Immortalization of primary cells

5. Serum-free suspension cell culture



Engineered and clonally selected cell lines
for higher virus titer, better antigenicity, and lower costs

Cells
Cell/Virus clone Expression of virus Blocking cells’ Immortalization Serum-free suspension
selection receptors in cells antiviral response of primary cells cell culture

Serum Free Suspension Cells Culture

.i > Most economical cell and virus production method
l > 2-10X cell density
. TR > 10-10000X virus titer
e »-The st econgical indhsrial production method <«
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Higher titer of PEDV through viral clonal selection

-‘ - . . . -

Cells Vero Vero Vero Vero Vero Vero Vero Vero Vero
Ct 14.18 10.05 10.3 6.02 ND ND ND ND ND
TCID50 6.33 8 8 10.5 10 9 10 10 9

(log10)/100u
I




PR STT

PED-PO* PED-P4C3* PED-P&* PR**
Antigen PED-PO 5 6 5 0
PED-P4C3 5 6 5 0
PED-PSC3 5 6 5 0
PR 0 0 0 4

*INER G

- Ani-Serum vl

PED-PO* PED-P4C3* PED-P&* PR**
Antigen PED-PO 100
PED-P4C3 100 100
PED-P8C3 100 100 100
PR 0 0 0 100

*/INBRL I
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Canine Parvovirus replication 1n cell lines

Canine parvocirus/ A549-C3 AS49-C3 6d C
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Table 5 The bursa-body weight ratio (BBR) of the virulence regression test in

1-day-old SPF chickens immunized with IBD-V3512 (P20).

Titer'/dose BBR at day post vaccination”
Name BGL BHL
TCIDs, 7D 14D 21D 28D 35D
IBD-V512 ,
T 0 0 Zme i) 439 416 5.36
(P20)
Control - 0 0 26 318 496 47 42

" Titer of the IBD-V512 per dose shown in antilog 10 TC

50

*- IBD-V512 was bursa/body*1000/5 ; Control was bursa/body*1000



Table 3 The viral neutralization antibody of IBDV-V512 (P20) was from 5
different TCIDso to immune newborn chickens

Titer"/dose 1w 2w 3w 4w Sw 6w
TCIDs, VN VN VN VN VN VN
16+ <2 2 4 8 16 32
107 2 3 16 32 64 64
107 4 32 64 128 128 256
10°° 32 256 1024 1024 1024 1024
1% 64 512 1024 1024 1024 1024
Control <32 <2 <L 2 <4 ) <2

*: Titer of the IBD-V512 per dose shown in antilog 10 TCIDj5,






ANIMAL TESTING RESULT - IBD CELL CULTURE VACCINE

|. SCHEDULE
Potency Test : 12th March - Sth May 2018

Serology Test : ZEth March - 19th May 2018

Safety Test ; 12th March - 1Eth April 2018

Il. MATERIAL AND METHOD
Material:
1. SPF chicken age 14 days
2. Challenge virus : IBDV Indonesian's local strain, 0.1 ml per chicken of 1073.5 EID50/m|
3. ELISA kit

4. Vaccine samples: Group Strain
N (NPUST) |[2512-like
A very virulent
B Lukert

Vaccines were administered via drinking water at age 14 days with 0.1 ml per dose



Method:
1. Potency test

Vaccine Dose Total no. of Potency test Safety test
chicken ELISA IBD test SN test Challenge test IBBWR
[week post vaccination) [week p.v.) (week p.v.) [week post vaccination)
1 2 3 4 5 [+ 3 6 3 [ 1 2 3 4 5 [
M 1 dose &0 10 10 10 10 10 10 10 10 10 10 5 5 5 5 5 5
B 1 dose &0 10 10 10 10 10 10 10 10 10 10 5 5 5 5 5 5
A 1 dose &0 10 10 10 10 10 10 10 10 10 10 5 5 5 5 5 5
Contral - &0 10 10 10 10 10 10 10 10 10 10 5 5 5 5 5 5
2. Safety test
Vaccine Dose No. of Safety test
chicken Clinical
Symptom IBEBWR
1-35 days p.v. | 35 days p.v.
M 10 doses 10 10 10
B 10 doses 10 10 10
A 10 doses 10 10 10
Kontrol - 10 10 10

Bursa Score Lession (BSL)
0 No lession, normal bursa fabricius
1 1-25% lession at bursa fabricius

2 50-75% lession at bursa fabricius, yellowish
3 = 75% lession at bursa fabricius

4 Atrophy

Vaccine passed the standard if not less than 90% vaccinated chickens alive, did not show clinical symptoms of IBD, and BSL <3




RESULT AND DISCUSSION
1. Potency test

Animal Testing

ELISA IBD titer (week post vaccination) % Protection BBWR K R inati
Group GMT % protection cv against challenge (wesk post vaccination)
Week 1 Week 2 Week 3 Week 4 Week5 | Week6 | Week1 | Week2 | Week 3 | Weekd | Week5 | Week 6 | Week1 | Week 2 | Week3 | Week 4 | Week5 | Week6 | Week3 | Week 6 | Week 1 | Week 2 | Week 3 | Week 4 | Week 5 | Week 6
M 4 3885¢* 4912 ¢ 6911 ¢ 6911 ¢ 63761 0 100 100 100 100 100 198 33 44 28 41 26 50 50 0.69 0.28 0.41 0.39 0.26 0.62
B 456 * 2078¢ 2304¢® 3035¢* 3678 " 2289¢* 10 70 70 90 100 60 a9 53 46 40 22 25 40 50 051 0.56 0.63 1.04 0.69 1.15
A 2411 % 3384¢ 3731 % 4861 " 5258 « 4009 « 70 80 100 90 90 90 i3 48 39 30 41 41 60 60 021 0.28 0.29 0.37 051 0.60
Control 1 1= 1 1 Z2° 2" 0 0 0 0 0 0o 300 200 97 66 277 131 1} 0 1.00 1.00 1.00 1.00 1.00 1.00
Standard 2000 =80 <50 =90 Intermediate: > 0.5; Intermediate plus: > 0.3
1. Potency test
ELISA IBD titer (week post vaccination)
Group GMT % protection
Week 1 Week 2 Week 3 Week 4 Week5 | Week6 | Week1l | Week2 | Week3 | Weekd4 | Week5 | Week 6
N 42 3885¢°t 4912 - 6911-¢ 6911°- 63761 0 100 100 100 100 100
B 456 ® 2078 ° 2304 " 3035° 36/8° 2289 °" 10 10 70 90 100 60
A 2411 * 3384 ° 3731 4861 ° 5258 « 4009 « 70 80 100 90 90 90
Control 1 1- 1= 1° 2 2 0 0 0 0 0 0
Standard 2000 =80

2. Safety test

1. Potency test

Group

% Protection
against challenge

IBBWR (week post vaccination)

Week 3

Week 6

Week 1

Week 2

Week 3

Week 4

Week 5

Week 6

N

50

50

0.69

0.28

0.41

0.39

0.26

0.62

B

40

50

0.51

0.56

0.63

1.04

0.69

1.15

A

60

60

0.21

0.28

0.29

0.37

0.51

0.60

Control

1.00

1.00

1.00

1.00

1.00

1.00

Standard

Intermediate: > 0.5; Intermediate plus: > 0.3




2. Safety test
Observation of clinical symptoms for 35 days post vaccination, IBBWR and BSL for 5 weeks post vaccination

Group Chnical IBBWR Bursa f.;cnre Conclusion
Symptom Lession
0.8
N 0 0.53 Bursa : Pass
Atrophy (2/10)
B 0 0.74 0.1 Pass
0.8
A 0 0.38 Bursa : Pass
Atrophy (2/10)
Control 0 1.00 0
Intermediate
90% chicken| plus:>0.3
Standard healthy |Intemediate : > BSL<3
0.5




Cytopathic effect of Ma-104 cells infected with
Rotavirus

Cytopathic effect of Ma-104 cells infected with Rotavirus. A:Control(Only MA-104 cell),
B:CPE for 2 dpi, C:CPE for 4 dpi, D:CPE for 6 dpi. * dpi: day post inoculation

35



Protocol
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Donor § T Transformation
Recombinant Bacmid B ——
donorplasmid | | N Ttteee Antibiotic selection

Competent DH 10Bac cells ) E.coli containing recombinant bacmid
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mbinant virus particles .!_ ° y

Determine viral fiter \
via plaque assay Transfection of insect cells.
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SFO | SF9 | SF9| SFO| SFO| SFO| SFO| SFO| SFO| SFO| SFO| SFO| SFO| SFO| SFO| SF9| SFO| SFO | SF9 | SF9
Cl C2 C3 C4 CS C6 C7 C8 c9| Clo| Cil1| C12| C13| Cl4| Ci5| Cl6| C17| C18 | C19| C20
= 117 48 131 210 249 165 N N 88 135 66 230 188 145 167 220 213 55 131 207

SFO | SF9 | SF9 | SF9 | SF9
C5P1 | C5P2 | C5P3 | C5P4 | C5P5
249 256 240 252 244

mg/L

R
mg/L
Hi5 Hi5 Hi5 Hi5 Hi5 Hi5 Hi5 Hi5 Hi5 Hi5
Cl C2 C3 C4 C5 Cé6 C7 C8 C9 C10
= 221 268 203 244 213 205 188 198 179 232
mg/L

Hi5 Hi5 Hi5 | Hi5 Hi5
C2P1 | C2P2 | C2P3 | C2P4 | C2P5
268 232 250 242 248

=
mg/L
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Cell lines created for virus production (I)

Vero/207-1 BB A E LM B RS X (Inflammatory bowel disease) ~ HZWERE 1~ IBD—>10°8
Vero/207-2 3% (Infectious bronchitis) ~ &7 {7M: N #i(Porcine epidemic diarrhea) ~ 2 ~ IBV—>107
Vero/207-3 H 285 3% (Japanese encephalitis) 3~ PED—108
Vero/207-4 4 ~ JE—107
Vero/207-5

Vero/Fusion
Vero/Lysis

Vero-CD150 RIE 25 B35(Canine distemper virus) CDV—107
Vero-CDF CDV—107
MA-104/207-1 B FEWmIAp 5 (Porcine rotavirus) PoRV—108

CHO-207 Mammalian cell expression ASAH?
293F-207 Mammalian cell expression ASAH?2

PK-15 BB B AE R % (Pseudo rabies) ~ 3552414 5% 3% (Transmissible 1 ~ PR—10°
PK-15-C1 Gastroenteritis) ~ 28 _RIFEIRARIE S (Porcine circovirus type 2) ~ 2~ TGE—=108
PK-15-C2 %& /1N B2, (Porcine parvovirus) ~ 49895 22(Hog cholera virus) 3 ~ PCV2—100°
PK-15-C3 4 ~ PPV—108
PK-15-C4 5~ HCV—10%>
Rz (LM R 8 35 (Infectious bronchitis)
RS AR EE(EDS) © HE(H L MEMETE R 3 (Infectious 1 ~ EDS—107
Laryngotracheitis) 2~ ILT—107

DF-1-207 B = EE T IR (Newcastle disease LaSota) HA test—210
MSB-1-207 B EE Y 2 [ (Chicken infectious anemia) CAV—1(7



Cell lines created for virus production (II)

MDBK 207 BrEAE M N W (Bovine viral diarrhea virus) BVDV— 10?8

MDCK?207 B 2 E(Avian Influenza)

B2 KA/ N B 28 — 2 (Canine parvovirus type2a ; Canine 1 ~ CPV : HA test—>28
parvovirus type2b ; Canine parvovirus type2c) ~ SH{E 48 fE 2 2 ~ FIP—108
(Feline Infectious Peritonitis)

F81-207 BrE R/ N B 28 — AU (Canine parvovirus type2a s Canine 1 ~ CPV : HA test—10%
parvovirus type2b ; Canine parvovirus type2c) ~ StJg i 72(Feline 2 ~ FPV:fufe &S
parvovirus) ~ S 2% 5 (Feline herpesvirus) 3 ~ FHV—=10’

BHK?21-Fusion B TR (Newcastle disease) ~ 228 H B HZ(Avian reovirus ~ 1 ~ HA test—28

BHK21-Lysis AT EVRE 5 (Bovine ephemeral fever virus) ~ JE R FEE(Rabies 2 ~ ARV—107

BHK21-207 virus) ~ [I##E (Foot and Mouth Disease ) 3 ~ BEFV—108
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Vaccine Virus strain Antigen production Virus titer(TCID50)
Pseudorabies live vaccine BathaK-61 Cell culture 10"9
PRRS inactived vaccine N Cell culture 107
PRRS inactived vaccine S Cell culture 1017
PRRS inactived vaccine E Cell culture 1077.5
PRRS inactived vaccine W Cell culture 107
PRRS inactived vaccine classical Cell culture 1017
Porcine epidemic diarrhea live vaccine CVT777 Cell culture 10710
Porcine epidemic diarrhea inactivated vaccine Wild type KC/14 Cell culture 1078
Porcine epidemic diarrhea inactivated vaccine Wild type CL/14 Cell culture 1078
Porcine circovirus type 2 inactivated vaccine Wild type DV/12(2b) Cell culture 10M7.5
Porcine circovirus type 2 inactivated vaccine Wild type DV/12(2d) Cell culture 10M7.5
Porcine Transmissible gastroenteritis live vaccine Cell culture 10N7
Avian reovirus live vaccine( malabsorption syndrome) 0S161 Cell culture 1078.5
Avian reovirus live vaccine (viral arthritis syndrome) S1133 Cell culture 1079
Avian reovirus live vaccine (viral arthritis syndrome) 750505 Cell culture 1079
Avian infectious bronchitis live vaccine H120 Cell culture 10N7
Avian infectious bronchitis live vaccine Ma-5 Cell culture 10°6
Avian infectious bronchitis live vaccine M41 Cell culture 1076
Avian infectious bronchitis(nephritis) live vaccine TW-1 Cell culture 10N7
Avian infectious bronchitis(nephritis) live vaccine TW-2 Cell culture 1078
Avian infectious bronchitis(glandular stomach type) live vaccine Wild type Cell culture 1078
Infectious Bursa Disease live vaccine luker Cell culture 1018.5
Infectious Bursa Disease live vaccine MB43 Cell culture 108
Infectious Bursa Disease live vaccine 2512 Cell culture 1018.5
Infectious Bursa Disease live vaccine medivac Cell culture 108
Infectious Bursa Disease live vaccine Wild type vvIBD Cell culture 1077
Infectious Bursa Disease live vaccine Wild type IBD Cell culture 1078
Infectious Laryngotracheitis live vaccine Cell culture 1077
Newcastle Disease Genotype VII inactivated vaccine TW-V158-VIId Cell culture 1078
Newcastle Disease Genotype VII iactivated vaccine TW-V301-Vlle Cell culture 1078
Newcastle Disease Genotype VII inactivated vaccine China-V178VlIle Cell culture 1078
Avian reovirus 1nactivated vaccine ( viral arthritis syndrome ) '750505-like Cell culture 1079
Avian reovirus 1nactivated vaccine ( viral arthritis syndrome ) S1133 Cell culture 1079
Avian reovirus 1nactivated vaccine ( viral arthritis syndrome ) 1733 Cell culture 1078
Avian reovirus 1nactivated vaccine ( malabsorption syndrome ) 2408 Cell culture 1078
Avian reovirus 1nactivated vaccine ( malabsorption syndrome ) 0OS161-like Cell culture 10°8.5
Fowl adenovirus Serotype IV inactivated vaccine Wild type Cell culture 1078
Canine distemper 1nactivated vaccine 2014 Wild type Cell culture 1077
Canine parvovirus inactivated vaccine 2010 Wild type Cell culture 20 HAU
Feline infectious peritonitis inactivated vaccine Cell culture 1079
Feline Herpesvirus inactivated vaccine 2016 Wild type Cell culture 1077
Ko1 herpesvirus inactivated vaccine 2013 Wild type Cell culture 1078.5
Bovine ephemeral fever 1nactivated vaccine 2014 Wild type Cell culture 1078
Bovine viral diarrhea inactivated vaccine 2019 Wild type Cell culture 1078
Bovine enterovirus 1nactivated vaccine 2019 Wild type Cell culture 1078




Expression of
VIrus receptors
In cells




Principles

+ Receptors on cell surface are the keys for the virus to enter the
cell.

- Virus cannot enter cells without the receptors.

- Thus, expression of the necessary receptors may make cells
susceptible to virus infection.



Fcy Receptor IIA gene (956bp)

. Fc receptor (FCR)

- a multigene family of integral membrane glycoproteins

- mediated entry of infectious dengue virus immune
complexes into monocytes/macrophages

IS hypothesized to be a key event in the pathogenesis of
complicated dengue fever

- FcRIA (CD64, 73kDa) and FcRIIA (CD32, 40kDa)



FcrRI1A/poDNAS.1(-) recombinant plasmid sequencing

Sequences producing significant alignments:
(Click header= to =ort columns)

Accession Description score | scoee | covarme |[Svaive | utont
MM 001136219.1 Homo sapiens Fc fragment of IgG, low affinity I1a, receptor (CD32) 1079 1413 69% 0.0 99°%
AK315225.1 Homo sapiens cDNA, FLI96223, highly similar to Homo sapiens Fc fr 1079 1413 69 % 0.0 99%,
AK225438.1 Homo sapiens mRNA for Law affinity immunoaglebulin gamma Fc req 1079 1413 9% 0.0 99°%;
Yo06d44d.1 Human FcRII mRMNA for immuneoglobulin G receptor 1074 1407 9% 0.0 99°%;
%62572.1 H.zapiens RNA for Fc receptor, PC23 1074 1407 B9 % 0.0 99%;
MZ223697.1 Human low-affinity 15 Fc receptor (alpha-Foc-gamma-RII) mRMA, © 1074 1407 69% 0.0 99%
J03619.1 Human immunoglobulin G Fc receptor mRMNA, complete cds 1074 1407 69% 0.0 99°%
M31932.1 Human IgG low affinity Fc fragment receptor (FcRIIa) mRMNA, compl 1074 1407 69 % 0.0 99%,
NM 021642.3 Homo sapiens Fc fragment of 1gG, low affinity I1a, receptor (CD32) 1061 1394 69% 0.0 98%
CUR7ET32.1 Synthetic construct Homo sapiens gateway clone IMAGE: 100022215 1061 1061 51% 0.0 98%
D0895228.2 Svnthetic construct Homo sapiens clone IMAGE:100009688; FLH182 1061 1392 B9% 0.0 98%
DO8s2037.2 Svnthetic construct clone IMAGE:100004667; FLH182559.01X; RZPL 1061 1392 69% 0.0 98%
BC020823.1 Homo sapiens Fc fragment of 1gG, low affinity Ila, receptor (CD32), 1061 1394 B9 % 0.0 98%
CR593871.1 full-length cDMNA clone CSO0DI084YHO1 of Flacenta Cot 25-normalize 1059 1392 68 % 0.0 399%;




BHK-21 cells expressing the FcyR IIA receptor
allows higher Dengue virus replication

Plaque formation

1 2 3 4 5

FoyRIIA S S S s—

Actin | — ———  — —

Lanel-4:BHK-21 with Fcy IIA receptor

Lane 5: BHK-21 ) . -
BHK-21 with FcgR ITA BHK-21



__-Positive control

(positive serum + virus)

-Viral back titration

(virus 10X serial dilution,)

-Negative control

(Normal serum, no virus)

-Cell control

(no serum and virus)

10 20 40 80 160 320

back

NC

Cell control

sescee

Sample No. 91076 (DEN2)
Titer >1:320




- FcR I1: Dengue virus

. CD46: Canine distemper virus
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Vero-CD150
INEEH None KRECDI50 RECDV-F
HELEAS None pDisplay pcDNA 3.1
AL R P40 P9 P8
4328 Vero Vero-CD150 Vero-F
A MEM  MEM TPCK-TV MEM MEM
TPCK-TV TPCK-TV
Ct-1 14.26 ND ND
Ct-2 ND 13.36 17.7 ND
Ct-3 21.19 15.64 25.06 11.02

Note * % %




b b

BRI

\\_

a8 A B C E
Ay MEM MEM MEM MEM

TPCK-TV TPCK-TV TPCK-TV TPCK-TV

Cells Vero-F Vero-F Vero-F Vero-F
T T A A 2 32 32 100 3
RE 3 3 2 2
S CPE90% Death70% CPE90% Death 70%
TCID50(log10)/mL 6.9 7.4 7.4 5.7




RN R
Vi Y i/ NN/

PO P1 P2 P3 P4
Cells Vero Vero Vero-F Vero-F Vero-F
Ct 15.59 14.26 13.36 11 ND
TCID50 (log10)/ml 6.5 ND 6.9 7.4 7.4

Note




o M B
on A | T I\ IRA

P3 P4 P5 P6 P7 P8 P9
Cells Vero-F  Vero-F  Vero-F Vero-F Vero-F Vero-F Vero-F
Ct 11 ND ND ND ND ND ND
TCID50 7.4 7.4 7.1 7.3 7 7.4 7.4

(log10)/ml
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Table 1. Virus inhibition of IFN signalling and [FN-induced transcriptional responses

Virus

Mechanism of action/inhibition

. Inhibition of IFN binding to cognate receptors

Poxviruses (many)
Poxwviruses (many)

li. Inhibition of lak/STAT pathway

Adenovirus

Ebola virus
Epstein—Barr virus
Hepatitis C virus
Human cytomegalovirus

Soluble IFM-2/ j receptor
Soluble IFM-y receptor

E1A decreases the levels of STATI and p48&; sequesters the
transcriptional co-activator, CBP /p300, which binds STATI
and STAT2; interacts directly with STAT1

Blocks TFN-2/# and IFN-y signalling, mechanism unknown
EBNA-2 blocks IFN signal transduction, mechanism unknown

Blocks TFN-2/# and IFN-y signalling, mechanism unknown
Reduces levels of Jakl and p4&

Human parainfluenza virus type 2

Human parainfluenza virus type 3
and Sendai virus

Blocks IFN-z/# signalling by targetting STAT2 tor degradation
Block IFN-z/ #f and IFN-y signalling by blocking STATT
phosphorylation

Human papillomavirus type 16
Murine polyoma virus
Simian virus 5 (and mumps virus7)

. Miscellaneous
Hepatitis B virus

Human herpesvirus-&

E7 protein binds to p48 and blocks IFN-x/# signalling

T antigen binds to and inactivates Jakl

V protein blocks IFN-2/ @ and IFN-y signalling by targetting
STATI tor proteasome-mediated degradation

Capsid protein specifically inhibits MxA gene expression,
mechanism unknown

Virus IRF homologue blocks transcriptional responses to IFMN-
o/ i and [FMN-y

(Goodbourn et al., 2000)




Table 2. Virus inhibition of IFN-induced antiviral enzymes

Virus Mechanism of action/inhibition

1. PKR

Adenowvirus Produces VA RMNA that binds to but fails to activate PER
Baculowvirus PEZ binds elF2x kinases, including PEE, and blocks their

Epstein—Barr virus
Hepatitis C virus

Herpes sjm]:-le:-: virus
Human immunodeficiency virus
Influenza virus

Poliovirus
Poxviruses (many )

Feovirus

Fotavirus

activities

Produces EBER. EMA that binds to but fails to activate PKR

MNS5A binds to and inhibits PELR: E2 also interacts with PER
and may inhibit its activity

ICF 34.5 redirects protein phosphatase 1 to dephosphorylate
(re-activate) elF2z: UFJ_'I.I blocks PER activiby

Down-regulates PER by unknown mechanism; Tat and short
Tat-responsive region RMNA inhibit PER

MN51 binds dsFIMA and PER to inhibit its activity. Influenza
virus also induces cellular inhibitor of PKR. (p58IPK)

Induces the degradation of PER

Example: vaccinia virus E3L binds dsRMA and PKR: K3L binds
PER

73 binds dsEMNA and thus inhibits PEE {and 2'-5
oligoadenylate synthetase)

MSP3 binds dsRMA and thus inhibits PER (and 2'—5"

oligoadenylate synthetase)

. 2'-5" Oligoadenylate synthetase/RNase L system

Various viruses
Encephalomyocarditis virus

Herpes simp lex wirus

Human immunodeticiency virus

Produce proteins that sequester dsRMNA {abowve]

Induces RNase L inhibitor (RLI) that antagonizes 2'5°A binding
to RMase L

2'5"A derivatives are synthesized that behave as 2’5’ A
antagonists

Induces RMase L inhibitor (RLI) that antagonizes 2'5A binding
to RMase L

(Goodbourn et al., 2000
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Cells-IFNabR1 cell line

. BHK?21 cell line and ,r iﬁﬁpmasg N\ 7 —
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Interferon alpha and beta receptor subunit 1
(IFNabR1)

Name interferon (alpha and beta) receptor 1 [Source:MGI Symbol;Acc:MGI:107658]
Gene Synonyms [FN-alpha/betaR, Ifar, Ifrc

Location Scaffold KB708169.1: 6,405,709-6,418,891 reverse strand.

About this transcript This transcript has 11 exons and 1s annotated with 20 domains and features

Gene This transcript 18 a product of gene ENSMAUG00000014001 Hide ranscript table
¢ fnerl-201

orotei coding
alFeerse strand 1318k

Sequence contain 11 exons, 10 introns, 5' upstream sequence and 3' downstream sequence



IFNabR1 transcription domain

v IFNabR1 transcript is annotated with domains and features.

v Select the Interferon/interleukin receptor domain

Domain source Start End Description
Pfam 2 89 Fibronectin type I1I
Smart 4 87 Fibronectin type 111
Superfamily 5 110 Fibronectin type III
Prosite_profiles 6 101 Fibronectin type 11
Superfamily 86 198 Fibronectin type III
Prosite profiles 102 201 Fibronectin type 111
Smart 103 187 Fibronectin type I1I
Smart 204 386 Fibronectin type 111
Superfamily 205 314 Fibronectin type III
Superfamily 307 399 Fibronectin type 11
Prosite profiles 307 402 Fibronectin type III
Gene3D 2 201 Immunoglobulin-like fold
Gene3D 202 403 Immunoglobulin-like fold
Pfam 102 199 Interferon/interleukin receptor domain
Pfam 305 399 Interferon/interleukin receptor domain
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PEDV % # I BHK21 2 75 & #§ 5 -1

Cells NO. Ct Cells NO. Ct Cells NO. Ct Cells NO. Ct Cells NO. Ct
1 18.83 6 16.75 11 18.13 16 16.77 21 17.58
D 19.89 7 18.63 12 17.28 17 1647 | FOSIAVE | 150
control
3 2228 8 19.09 13 15.2 18 18.24
4 19.53 9 20.5 14 22.6 19 20.6
5 18.03 10 18.04 15 219 20 18.73

Bl ~ PEDV# &7 FBHK21 5 FA 18 18 (FqPCRE_& 4 45 > ¥ L BHK21-13¥**PEDVE & i# 2 g % |

150

100

-d(RFUNAT
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AEIBDVEEIR R EBHK21 41 012

RSB IBEE

BHK21 BHK21-12 BHK21-13

S

2512 22.21 18.33 18.45
Luker 21.83 17.94 18.76
Medivac 25.12 21.32 21.42

Z ~ 3 FIBDVA & 3t % PEBHKQI s f2 1818 FqPCRE_E A 17 > ¥ L BHK21-13%**1BDV
R4eBHK2I R fdd 2 X1 m# S WP RS ".‘/5%1 4~BHK21m% - % e PEDV #
FZCVTTTix ~ TW14- Hﬁ TW14 2R AR % o



< H )

Strain Virus Titer(Ct)

BHK21-13

BHK21

CVTT1 19.21 15.45
TWI14-1 24.12 20.21
TW14-2 25.83 19.42

% ~ 3 FPEDV# & **BHK21-135 4 i¢ i& {7gPCRTE ~ 17 » ¥ L BHK21-12% BHK21-13%>*[BDV* i 4
BHK21 & $dd 2 g X 2 > & 3754 P Ag 5 Y R 4eBHK21 % » 2 R IBDV @ 4£25124% ~ Lukertx
Medivacth & 7 AR IF 2 S5 %



[BD luker live vaccine safety test

Animal NO. Titera (Log 10) Bursa Body BBR Mean
1 5.5 0.61g 124.65g 4.89
2 5.5 0.42¢ 145.24¢ 2.89
3 5.5 0.65g 145.21¢ 4.48
al 5.5 0.81g 182.96g 4.43
5 5.5 0.7g 156.73¢g 4.47 4.16
6 5.5 0.75¢ 175.12¢g 4.28
] 5.5 0.43¢g 115.76g 3.71
8 5.5 0.36g 117.14g 3.07
0 5.5 0.78g 149.05g 5.23
Control-1 0.8¢ 151.35¢ 5.29
4.84
Control-2 0.57¢g 12991¢ 4.39

Table. The bursa-body weight ratio (BBR) of the safety test in 1-day-old SPF chickens immunized with IBD-
Luker attenuated in BHK?21-13 cell.

BBR: Bursa/Body*1000
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Titer/dose VN Titer
TCID50 1w 2W 3w 4w 5w oW
10™M4.5 4 32 64 128 128 256
1075.5 32 256 512 1024 1024 1024
Control <2 <2 <2 <2 <2 <2
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V protein of Paramyxovidae

Virus Mechanism of inhibition Note
NDV Degradation of STATL Bl
straine
SV5 Degradation of STATI1
HPIV?2 Degradation of STAT?2
Nipah Virus Inhibition of STAT1/2 function

Hendra virus

Inhibition of STAT1/2 function

Measles virus

Inhibiting STAT1/2
phosphorylation

Sendal virus

Inhibiting STAT1/2

phosphorylation




S. Goodbourn, L. Didcock and R. E. Randall

Fig. 3. Signalling pathways activated by IFN-a/f and IFN-y. The biological activities of IFNs are initiated by binding to their

cognate receptors. This leads to the activation of receptor-associated tyrosine kinases, as discussed in the text. These kinases
phosphorylate members of the STAT family of transcription factors, which can enter the nucleus and, either on their own or in
combination with p48, bind to the promoters of target genes and bring about gene-specific transcriptional activation. See text

for details.
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Fig. Comparison of plaque formation in MDCK and
MDCK-V cells infected with 100 PFU of HSV-1.




Plaque Size?

Fig. Comparison of plague formation in Vero and Vero-V cells infected with
100TCID50 of ARV(750505) .



Plague Size?
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Immortalization
of primary cells




Principles

- Certain viruses have strict requirement for host cells.

- We can obtain primary cells from the specific host, but
immortalization of those primary cells 1s needed for continuous virus

production.

- Immortalization methods include:
- Introducing oncogenes
- spontaneous mutations

- Viral infections



Benefit of Spontaneous mutations?
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Primary culture

dissected tissue

gills

sssss

pelvic

1000rpm,10min

digested with trypsin
incubation



Establishment of Swine cell line




Establishment of Koi cell line

Koi-Fin Koi-Brain cells

Cytopathic effect of Koi-Fin cells Cytopathic effect of Koi-Brain cells
Infected with KHV infected with KHYV.



Virus titers of ko1 herpesvirus, on the course of ko1 brain cell

passage up to passage level 25

Viruses TCID50  Realtime CPE Viruses ~ TCIDS0 Realtime

PCR/Ct PCR/Ct
KHV-P1 10° 14.53 5d 4+ KHV-P14 10767 11.27 3d 4+
KHV-P2 10° 13.38 4d 4+ KHV-P15 1075 11.49 3d 4+
KHV-P3  10° 13.15 4d 4+ KHV-P16 108 10.1 3d 4+
KHV-P4 10> 13.09 4d 44+ | | KHV-P17 108 10.2 3d 4+
KHV-P5 106 11.51 3d 4+ KHV-P18 10767 11.04 3d 4+
KHV-P6 107 11.86 3d 4+ KHV-P19 107 11.28 3d 4+
KHV-P7 10733 11.31 3d 4+ KHV-P20 10767 10.83 3d 4+
KHV-P§ 10767 10.56 3d 4+ KHV-P21 10797 104 3d 4+
KHV-P9 107 11.71 3d 4+ KHV-P22 10767 10.82 3d 4+
KHV-P10 108 11.85 3d 4+ KHV-P23 10767 10.88 3d 4+
KHV-P11 10767 11.78 3d 4+ KHV-P24 108 10.2 3d 4+
KHV-P12 108 11.73 3d 4+ KHV-P25 108 10.12 3d 4+

KHV-P13 10797 11.83 3d 4+




Establishment of Grouper cell line
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Detected Instrumentis) | Quant'rﬁcation martﬁcauonuata Met&m:l% Mekt Curve Data g GmeExprm.onllﬁl EndFonl-@ Cuﬂom[}da\ﬁewl ucl% HlnHormdjon‘ ‘
- Amplification - @

Mo wells designated as Sample Type standard.

Step Mumber: |5 v

Well O| Fluer Al Tanget O| Content O| Sample Ol Cq O|
E02 SYER Tnkn 8.74
E03 SYBR Urkn NAA
E04 SYBR Unkn NAA
E05 SYBR Unkn NAA
E0G SYBR Unlen N/A
SYBR Unlen NAA
FO2 SYER Tnkn 742
FO3 SYBR Unkn NAA
FO4 SYBR Unkn NAA
FO5 SYBR Unkn
FO& SYBR Unlen

in | 2013/12/12 T4 05:13



Cell lines obtained from canine tumors

Adenomyoepi thel 10ma Lung tumor

Lipid stem cell




Bat Cell Line

BC-K1  (renal epithelial cell) BC-M1 (skeletal muscle cell ) BC-B1 (brain neuron cell) BC-C1 (cardiomyocyte)

1. SARS-Cov2 - MERSEIPEDV i Sl iR 7 5 et A 7 2 5 DN SR ia el if s 2 A R - BRI e =T RE
BTN B ATE L > R RIS B RN s L ERE T -

2. H A2 A s iR ia AR B 2 2K - fie = BR g (Scotophilus  kuhlii) 75 i 5 ELH SR alIAE - el !
WRIBAHAEIRAD T (1) BC-B1 (H&HIREAHAR); (2) BC-LECL (Hififi A FZ4HiHE); (3) BC-CL (LMILAHIAR):; (4) BC-H1
(HTHEATRE) (5) BC-S1 (H¥fietafiift); (6) BC-K1 (B/IVE LEZ4fi); (7) BC-SFL1 (RefE4hatEtr4tA) ; (8) BC-
M1 (EREAILATIAE) -



Chicken Embryo Cells

Bursa Cell Brain Cell

ALLANTOIS AMNION  ALLANTOIS AMNION

Y
YOLK SAC

AMNION ALLANTOIS AMNION

ALBUMEN




Primary cell —CEF(P1)

CEF/E6-P40
12-18 hrs morphology
Cell attached and growth
1 hr
E6 vector transfection E7 vector transfectiar
i 24 hrs

Cell Passage(P2)
|4-5 days, G418

Cell Passage 4iftHF
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PK207 SPF Swine Kidney >100 P HCV, PCV2, PRRSV, PRV, TGEV, PEDV, Rotavirus Spontaneous mutations
PS207 SPF Swine Spleen >50 P HCV, PCV2, PRRSV, PRV, TGEV, PEDV, Rotavirus Spontaneous mutations
ST207 SPF Swine Testicles >50 P HCV, PCV2, PRRSV, PRV, TGEV, PEDV, Rotavirus Spontaneous mutations
QEF Quail embryo >50 P NDV, IBV, POXV, ARV, EDSV, PiCV Spontaneous mutations
CA207 Canine >50 P CDV, CPV Cancer

Adenomyoepithel ioma

CL207 Canine lung cancer >50 P CDV, CPV Cancer

GL207 Grouper liver cell >20 P [ridovirus, NNV Spontaneous mutations
GG207 Grouper gills cell >20 P [ridovirus, NNV Spontaneous mutations
GS207 Grouper spleen cell >50 P [ridovirus, NNV Spontaneous mutations
GF207 Grouper fin cell >50 P [ridovirus, NNV Spontaneous mutations
GK207 Grouper kidney cell >50 P [ridovirus, NNV Spontaneous mutations
EE-1 Eel endothelial cells >50 P Japanese eel endothelial cells-infecting virus Spontaneous mutations
MK207 Monkey kidney >50 P Influenza A, Influenza B Spontaneous mutations
KB207 Kot brain cell >50 P Ko1 Herpesvirus Spontaneous mutations
KF207 Ko fin cell >50 P Ko1 Herpesvirus Spontaneous mutations
CAS Canine adipose stem cells >50 P CDV, CPV Spontaneous mutations
FT-1 Feline Testicles >50 P FIP, CPV, FIV, FHSV, ECV Spontaneous mutations
FT-2 Feline Testicles >50 P FIP, CPV, FIV, FHSV, FCV Spontaneous mutations
FT-3 Feline Testicles >50 P FIP, CPV, FIV, FHSV, ECV Spontaneous mutations
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Serum-free
suspension cell
culture

Serum Free Suspension Cells Culture

> Most economical cell and virus production methe

10X cell density

X virus titer

2 the most commag
—moal media

DMENM ‘
d tor S

tactor



Principles

- For conventional industrial scale cell culture, the expensive
components are:

- Serum
- Carrier

We adapt the cells to a serum-free environment and grow them
1N suspension.
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pH sampling temperature

pro% ol
> 3 stirrer || [T airoutlet

LS ™ filter

I |]«— top plate
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o = temperature

controlled
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o . water
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water [ \
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Microcarrier
suspension

Density > Culture media

Sensitive to Mc Conc.

Agitation & O 2

7

Cells grown on
microcarrier

Density = Culture media

Little or no Limitations for

High Density Culture

Adherent

cells

~ Microcarrier

surface

()
i Cell seedi
T e a0 © 9 ®

suspension ctiture
(o)

Reducing
lernperalure

— ¢

(“‘\
S )
; )
PIPAAmM grafted beads (
: Cell adhesion and Thermally induced
(Dehydrated and hydrophobic proliferation at 37 °C cell harvest at 20 °C

surface abave LCST
’ ’ } (Hydrated and hydrophilic

surface below LCST)

(B) Phas ntrast ] LIVE/DEAD SEM

-, e ° “';'- N
s «® @:% 200 pm
. —
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M= X 107 5cells/ml
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e R % ?ﬁﬁi«*&%d>
#- 1x10° cells
5 & 2 8w /mL 3% » © 4¢ ~
BHK21 % | €| % — 5L MEM 2 4
PERBS
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. a8 FHAHPaMk - BHK21 - MDCK ~ VeroEb -

ST ~ Marcl145 ~ 293T ~ CHO







Cell Culture Media

IOMMOOWP>

Bulk ions - Na, K, Ca, Mg, ClI, P, Bicarb or CO,
Trace elements - iron, zinc, selenium

Sugars - glucose Is the most common

Amino acids - 13 essential

Vitamins

Choline, inositol (cell structure and membrane integrity)
Serum

Antibiotics - although not required for cell growth,
antibiotics are often used to control the growth of bacterial

and fungal contaminants.
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@ | A | B | ¢ | D | E | FE_
Cells Vero Vero Vero Vero Vero Vero
Ct-1 14.18 10.99 11.43 13.03 10.05 10.66
Ct-2 15.12 11.22 11.59 13.98 10.44 11.03
Note *k*
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Serum Free Suspension Cells Culture

> Most economical cell and virus production method
» 2-10X cell density

> 10-10000X virus titer

»-The iiost economieel industriel produetion method <

BHK, Vero, etc.

economical_media

(e.g. MEM, DMEM),
with no need for serum
or grawth factors.

On most universal,
economical cell culture
equipment.

Using the most common,

> Most economical cell and virus production metho

OX cell density
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Serum Free Suspension Cells Culture

> Most economical cell and virus production method
» 2-10X cell density
> 10-10000X virus titer

»-The st econoiicel indusiril production method <«
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Serum Free Suspension Cells Culture

> Most eeommical cell md Virus production method
) 2-10X I den:
-10000X virus titer

=40X

aucHRa- o5y

= e (L)

Roller Bottle R-850

120L Space?é .
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