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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
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Engineered and clonally selected cell lines
for higher virus titer, better antigenicity, and lower costs
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Higher titer of PEDYV through viral clonal selection

Cells Vero Vero Vero Vero Vero Vero Vero Vero Vero Vero Vero Vero
Ct 14.18 10.05 10.3 6.02 7.79 6.55 ND ND ND ND ND ND
TCID50 6.33 8 8 10.5 10.33 10.33 9 10 9 10 10 9
(log10)/100u

Oy s
S

“/)-f,




PEDPO* PEDP4C3* PEDP8* PR**
Antigen PEDPO 5 6 5 0
PEDP4C3 5 6 S 0
PEDP8C3 5 6 S 0
PR 0 0 0 4

PEDPO* PEDP4C3* PEDP8* PR**
Antigen PEDPO 100
PEDP4C3 100 100
PEDP8C3 100 100 100
PR 0 0 0 100
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Canine Parvovirueplication in cell lines

CaningoarvocirusA549C3 A549C3 6d C



ILTV replication in cell lines

BHK21/ILTV BHK21 Mock inf.
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[P0 _|P1 P2 |P3__

Cells LMH LMH LMH LMH LMH Egg Egg
ILT-Ct 16.22 14.07 14.1 1357 13.46
SPF +++ - - -
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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

Cytopathiceffectof Ma-104 cellsinfectedwith Rotavirus A:Control(OnlyMA-104 cell),
B:CPEfor 2 dpi, C:CPEfor 4 dpi, D:CPEfor 6 dpi. * dpi: daypostinoculation

35
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SF9( SF9| SF9| SF9( SF9| SF9| SF9( SF9| SF9| SF9( SF9| SF9| SF9( SF9| SF9| SF9|( SF9| SF9| SF9| SF9
C1 C2 C3 C4 C5 C6 C7 C8 c9| Ci10f C11| Ci12| Ci13| C14| Ci15| Cie6|( C17| Ci18| C19( C20
117 48 131 210 249 165 N N 88 135 66 230 188 145 167 220 213 55 131 207

mg/L
SF9| SF9| SF9| SF9| SF9
C5P1| C5P2| C5P3| C5P4| C5P5
249 256 240 252 244
mg/L
Hi5 Hi5 Hi5 Hi5 Hi5 Hi5 Hi5 Hi5 Hi5 Hi5
C1 C2 C3 C4 C5 C6 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 (1)

Virus Titer(TCID50/mi)

Vero/2071 (Inflammatory bowel disease) 1 ¢Bb ddU §
Vero/2072 (Infectious bronchitis) (Porcine epidemic diarrhea 2 ¢ B hid
Vero/2073 (Japanese encephalitis) 3 9bb dPU
Vero/2074 4 PbdUl
Vero/2075

Vero/Fusion
VerolLysis

VeroCD150 (Canine distemper virus) b b hudigy
VeroCDF 5b hudsU
MA-104/2071 (Porcine rotavirus) ST F hudgU &

CHO207 Mammalian cell expression ASAH2
293F207 Mammalian cell expression ASAH2

PK-15 (Pseudo rabies) (Transmissible 1, 9 F dz8 G

PK-15C1 Gastroenteritjs) Porcinecircovirugype 2 | 2 GObadli
PK-15C2 . (Porcine parvovirys) (Hog cholera virus) 3 ©b i@
PK-15C3 4 O 9O hiP
PK-15C4 5 Cb huifgf>s

CEK207 (Infectious bronchitis)

LMH207 (EDS) (Infectious 1, bb f d&gUG
Laryngotrachei)is 2 ¢dGdU

DF1-207 (NewcastldiseaséaSota Cbs YRPUYd3

MSB-1-207 (Chicken infectious anemia) b b hudigy



Cell lines created for virus production (II)

MDBK 207
MDCK207

CRFK207

F81207

BHK2XFusion
BHK21Lysis
BHK21207

parvovirus)

virus)

(Bovine viral diarrhea virus)
(Avian Influenza)

(Canine parvovirus type2@anine
parvovirus type2bCanine parvovirus type2c)
(Feline Infectious Peritonitis)

(Canine parvovirus type2@anine
parvovirus type2bCanine parvovirus type2c)

(Felineherpesvirys
(Newcastle disegse)
(Bovine ephemeral fever virus)
Foot and Mouth Disease

(Feline

(Avian reovirys
(Rabies

B hub hudgU

CPV Cbs YPUY &I
bcodUul

CPV Cbs YPUY U
FPV:

b ChudsU G

Cbs YBLY &

b FhdsUa

Bbb hudgU G

W= WD - S



\Vaccine Virus strain Antigen production Virustite(TCID50)
Pseudorabidise vaccine Bathak61 Cell culture 1079
PRR3nactivedraccine N Cell culture 10"7
PRR3nactivedraccine S Cell culture 1017
PRRS3nactivedraccine E Cell culture 10"75
PRRS3nactivedraccine W Cell culture 1017
PRRSnactivedraccine classical Cell culture 1077
Porcine epidemic diarrhea live vaccine CVv777 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
Porcineircovirugype 2 inactivated vaccine Wild type DV/12(2b) Cell culture 10775
Porcinecircovirugype 2 inactivated vaccine Wild type DV/12(2d) Cell culture 10775
Porcine Transmissible gastroenteritis live vaccine Cell culture 1077
Avianreovirudive vaccine( malabsorption syndrome) 0S161 Cell culture 10"8.5
Avianreovirudive vaccine (viral arthritis syndrome) S1133 Cell culture 1019
Avianreovirudive vaccine (viral arthritis syndrome) 750505 Cell culture 1019
Avian infectious bronchitis live vaccine H120 Cell culture 1077
Avian infectious bronchitis live vaccine Ma5 Cell culture 1076
Avian infectious bronchitis live vaccine M41 Cell culture 1076
Avian infectious bronchitis(nephritis) live vaccine TW-1 Cell culture 1077
Avian infectious bronchitis(nephritis) live vaccine TW-2 Cell culture 10”8
Avian infectious bronchitis(glandular stortypeh) live vaccine Wild type Cell culture 10”8
Infectious Bursa Disease live vaccine luker Cell culture 10"8.5
Infectious Bursa Disease live vaccine MB43 Cell culture 10”8
Infectious Bursa Disease live vaccine 2512 Cell culture 10"8.5
Infectious Bursa Disease live vaccine medivac Cell culture 10”8
Infectious Bursa Disease live vaccine Wild typevvIBD Cell culture 1077
Infectious Bursa Disease live vaccine Wild type IBD Cell culture 1078
Infectioud_aryngotracheitlsrze vaccine Cell culture 1017
Newcastle Disease Genotype VIl inactivated vaccine TW-V158VIid Cell culture 10”8
Newcastle Disease Genotype VIl inactivated vaccine TW-V30ZLVile Cell culture 10”8
Newcastle Disease Genotype VIl inactivated vaccine Chinav178Vlle Cell culture 10”8
Avianreovirugnactivated vaccine ( viral arthritis syndrome ) 750508ike Cell culture 1079
Avianreovirugnactivated vaccine ( viral arthritis syndrome ) S1133 Cell culture 1079
Avianreovirugnactivated vaccine ( viral arthritis syndrome ) 1733 Cell culture 1078
Avianreovirugnactivated vaccine ( malabsorption syndrome ) 2408 Cell culture 1078
Avianreovirugnactivated vaccine ( malabsorption syndrome ) OS161like Cell culture 1078.5
Fowl adenovirus Serotype IV inactivated vaccine Wild type Cell culture 10”8
Canine distemper inactivated vaccine 2014 Wild type Cell culture 1077
Canine parvovirus inactivated vaccine 2010 Wild type Cell culture 2210 HAU
Feline infectious peritonitis inactivated vaccine Cell culture 1079
FelineHerpesvirugactivated vaccine 2016 Wild type Cell culture 1077
Koi herpesvirumactivated vaccine 2013 Wild type Cell culture 1078.5
Bovine ephemeral fever inactivated vaccine 2014 Wild type Cell culture 1078
Bovine viral diarrhea inactivated vaccine 2019 Wild type Cell culture 1078
Bovineenterovirugnactivated vaccine 2019 Wild type Cell culture 1078




Expression of
VIrus receptors
In cells




Principles

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

r Virus cannot enter cells without the receptors.

r Thus, expression of the necessary receptors may make cel
susceptible to virus infection.



Fco Receptor 1A gene (956bp)

r Fc receptor (FCR)

- a multigene family of integral membrane glycoproteins

- mediated entry of infectious dengue virus immune

complexes intomonocytes/macrophages

- IS hypothesized to be a key event in the pathogenesis of

complicated dengue fever

FCRIA (CD64, 73kDa) andFcRIIA (CD32, 40kDa)



FcrRIIA/poDNA3.1( -) 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 thefR¢IA receptor
allows higher Dengue virus replication

Plaque formation

~

1 2 3 4 5

FoyRIIA S S S —

Actin | — ———  — —

Lanei4:BHK-21 with FglIA receptor
Lane 5: BHK21

BHK-21 withFcgRIIA BHK21



80 160 320

(positive serum + virus)
S
-Viral back titration
(virus 10X serial dilution,) |
back
-Negative control
(Normal serum, no virus) NC
S-S

-Cell control Sample No. 91076 (DEN2)

(no serum and virus) Titer >1:320



r FcRIIl: Dengue virus

r CDA46: Canine distemper virus



CDV Vero




VeraCD150 VeroF

None CD150 CDV-F
None pDisplay PCDNA3.1
P40 P9 P8
No Vero Vero-CD150 Vero-F
M MEM MEMTPCKV MEM MEM
TPCKIV TPCKIV
Ct1 1426 ND ND
Ct-2 ND 13.36 17.7 ND
Ct3 21.19 15.64 25.06 11.02

Note Fkk




No A B C E

M MEM MEM MEM MEM

TPCKIV  TPCKIV  TPCKIV  TPCKV

Cells VeroF VeroF Vero-F Ver-F
O 32 32 100 3
3 3 2 2

CPE%® Death 700 CPEYY» Death 706

TCID5@og10ymL 6.9 7.4 7.4 5.7

N Ote *%* *%*




PO Pl P2 P3 P4
Cells Vero Vero VeroF VeroF Vero-F
Ct 15.59 14.26 13.36 11 ND
TCID5(log10)/ml 6.5 ND 6.9 7.4 7.4

Note




P3 PA P5 P6 P/ P8 PO

Cells VeroF VeroF VeroF VeroF VeroF VeroF VeroF
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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