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< SUMMARY >

| EELES | D-02

O Development of swine interferon release delay technology using

nanotechnology and analysis of immunity and effectiveness

- Production and efficacy evaluation of Nanogel carrying poly IC

O Establishment and technology transfer of industrial scale mass production

technology of adenovirus with insertion of swine interferon gene

- Gene cloning and adenovirus insertion of swine interferon, IL2 and CD40L

- Establishment and technology transfer of industrial scale mass production
technology of adenovirus with insertion of swine interferon, IL2 and CD40L

- Validation of effects of simultaneous inoculation with FMD adenovirus

Purpose& O Establishment of industrial scale mass production technology of swine FMD
Contents adenovirus
- Establishment of industrial scale production technology of FMD adenovirus
using bioreactor
- Mass production of FMD adenovirus through the acquired technology and
performance of immunogenicity experiment
O Enhancement of protectivity and immunity of swine FMD adenovirus vaccine
by simultaneous inoculation with swine interferon
— Cloning of swine interferon alpha8 gene
- Expression and purification of recombinant swine interferon alpha8
- Validation of antiviral effect of recombinant swine interferon alpha8
O Publication of research paper on swine interferon alpha8 (Immune Network,
2017)
O Patent application and technology transfer of swine interferon alpha8
(Application number : 10-2016-0131075)
O Patent application of Nanogel carrying poly IC (Application number
Results 1y4_9018-0007280)
O 4 academic publications, 1 policy application, 3 human resources
development results
O On the progress of technology transfer and industrialization of FMD antigen
production technology using FMD adenovirus (Mediandiagnostics)
O Technology transfer and industrialization of mass production technology of
swine FMD adenovirus
O Pharmacological characteristics analysis and commercialization of swine
Expected interferon alpha8
Contribution | Development and industrialization of FMD vaccine using Nanogel carrier
O Development and commercialization of FMD antibody diagnosis technique
using FMD antigen
. Mass
Keywords FMD Adenovirus Interferon Nanogel

production
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o AAAZZITEFEAO) B A7 7(0IE) o2 Al
AHS sl A AA 4974 2 A9 A
Mo 57} A Ao we} FMDulol 2] 2ol of
AA FMD #2l Azt HEeg w54
FMDE HiEAo s A48 & e AEdES Bietal A

o g Aftopor AlF2 01 type(Manisa or Taiwan), A22(Iraq), Asial (Shamir)9]
vho]l 8] 2 strain & AR&3te] E&3} vlole| 2 MAI o R vl Q1. IEHIE
Decivac A#< Type O : O1-BFS, O1-Manisa, Type A : A10-Holl, A-Iran,
A22-Iraq, A24-Cruzeiro, Type C : Cl-Detm., C3, Type ASIA : ASIA1 ¢
straing ARg3te] E& 3} vlolejs WAoo R yhujy Qi

* FMDV =l ofe]ie]l5o] Fdas dgdde] Hojd d2HVPL, 3D)E Az o
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o WA welo] FAF FAA WAL AW b5 1&He St Basi

- B AT A 2EEE goldd wa Aaue 9 MAAL SAaHu, fHaRe A
3ol A wmale] ARAAL 24D AE 288, oA Ak WAL AL 3l
v RS TEGW b AU AW Bk 1FS 8k A% wolay A &
}H o2 g 7Hss.
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SNGEHE)

(1) A=

- =] A2Q%: 39,000,000+

(13 AF8), 780,000 /50F

sl 715 _ _ _
- 1d & 2d 5 3d & A
A% AAZ 60,000,000 60,000,000 60,000,000 180,000,000
} 12,397,200,00
AAA sFa87 | 4,132,400,000 | 4,132,400,000 | 4,132,400,000 0
717 & 28,000,000 56,100,000 168,300,000 | 252,450,000
st A 4,220,400,000 | 4,248,500,000 | 4,360,700,000
D AR AAa @ 2 AFgA v AdEE B 7dEE A% wEd 4
A
2) AAA FFadt o B A Jfer)Ee 2dsts 53 sUAS R, v ey
5 FAA
3) FI7HA ZE 0 B AFgA AdriEe dsts B8 VdEE FEaY, Bds
M 5 FA4A

T AETFE(T) Zis 22 5% (Dose) H| 31
X 3,000,000 W123](2) 13,000,000

) 4] 13,000,000 d13](2) 26,000,000
Al 16,000,000 - 39,000,000

- AabFaN o 230914/d (138 6009)

(2) BAAA &}

- FduA A gu-e] AAJA A3 A AFHA o], DA gl FdE FAY 4
g wale obe) el 2ol oF 600919 HEACL0E 109 ~'119 39, AFEHQ &=
TEEES AR). B IEAE Mol AFHoR F8Eo] AEst Al °F 300949
A A

27 A& R o SHTh
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2010 ~ 20119¥ A9 A A =49 A A (] Hurd)
w7199 & (WA FE, %)
w2 o} 17,011(58%)

AEH /419 F ek Lot 12,300(42%)
7l 29,311(100%)

(3) $&F &}
JolAo} ] FAYG gAT FFAL Y FTH/Y AFES JAT A, T
ERoHE Sael 2 Alold Aol
BT el & G S, AEE 25005) % AAoer 2
SAel W FES BEZ GA A9 £F =S AAR BHOD AL FR
39 Fol= Hd eF $18,700,000 (75 THFx23] Ax25% 4 & x$0.5/=2)0| o] =0
=

) Fart s ww
- A AFe) ) Ao late] oFelN £YHE FAEE AAYS Fra] I
AN @AY ARG Fe vl Ao A FFE Aow odaud

3. A|EZ3le EA
737 = Al I AN EelT vrelel=E ol &ah] HEel
(Strength) gl F9
§ . =3 29
o4 . T
(Weakness) = ARSI v E = FIRAE FE
= A AT B e s
1880l A WA AE T RAE Zad mE WAHE A4 §
(Opportunities) " BAE A9 A=
s S WA FFE 0188 WAz FU 4EY FnE ED A
4 224 ol
Adad = G Al digk A= AsHvs. Whole FMD

(Threat) virus®¥41)
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3-14. poly IC ¥*#] Nanogel &4 A2}
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o
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©
My
e
2
12
ju
)
o
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[>
2,
2
oSt
off
o

.o}

0

ox 1r
>
N

0.

i)

e R

=

el

< Hd 549 #& AIF Fekwk T ]
o7t offH JAHHES ALl st poly (LO)E A oty
vhol ] 2~ Al 3 A A Fske] W = ol 2 A4 = A Al Kg@
500ug®] poly (LO)E FAEste] AFsl & 23 A& 641 HH 9 ng/100u¥ AdH

-
o 19
fr

fr ok &

)
ftlo

I
o

3 Foold A% HE AL BAT £ ANk ABARES A o &3 A
M5e FPA7 5 Arke ATA} GeA Jons B AT AAE FAss o
A g fEAS FAAshs Aol Buslolol Wk Tet ARA WM Agisteti
A ojelgol ME AoE AzHTh AWM AEAL ASANE ANHOT F71A]Y]
= gy :

g

A ZHA)

7} AHAE T AHAE FEAS GANI AT FA AD

YAl By @A G2 A7t 7bs$ Atom Transfer Radical Polymerization
(ATRP)E 7|¥+3l inverse miniemulsion T @02 At 849 /A A9} daka] 2
TFAE E Aol 590 & AWEAAA} f78E FYToEZHN inverse emulsions
Aste] F8S st o] W, emulsiono] FAEY] ol whEkx] g Mo =3O =N
Poly I:C7F €415 & Ywuds A3t =
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OEOMA ()
Cross-linker (A) @ Surfactant

rophilic|
Cross-linker(B) @ —‘0
Hydrophobi g

Adjuvant (Poly IC) & |

In Water In Cyclohexane

Double Cross-linked Nanogel

& 1. Nanogel &4 MHE
. A A} oldl=FA Gulole A WA HX EFHFT AF
7} 29 A4 QAHIHEST oldwnlelzl A~ @ A FHESdH FA9 1 x 10° PFU/ml

Z
TEel TA ofulwrlolel s WAL HER Fol AF AEHRY F& ZAUT. AHA
= e}

o A%HQ] FEE S4e7] A valel o @ WMol YAEE AP Ha 25l
j

3. d+23%

7}. Nanogels A&+

,ﬁ{\/i?j\kﬂfi }f’f/ﬁf ; ..z«'«j{-fhﬁ}oi( ;
S

h’l@uuﬂ'nilia{tﬂr IMongmer Crosslinker RITC-Deztran
(PEO-Br) [DEQMA 300) (PEDDMA}

1. Sulfactant in Cyclohexane

2. initiator + CuBr2/Ligand +
Monomer + Crosslinker in Water

3. Reducing agent in Water

RIT C-dentran renogels

8 2. RITC-Dextran—Nanogel &4 8 x

Nanogel FF%  Basic-Nanogel(B-NG), RITC-Dextran-Nanogel(RD-NG), Poly
IC-Nanogel, Poly IC-RITC-Dextran-Nanogel® A 2}3}o] o] NanogelE3} AlE2te] EA]
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AL 37 Yal MTT 23S 733ttt Mouse Raw264.7 A ¥ NanogelsS *] 2] 3t
A3} poly (C)7F 4% poly IC-Nanogel ¥ poly IC-RITC-Dextran—-Nanogel =74 ©]
el AE 24A17F o]le AFHESF 2™ basic-Nanogel?} RITC-Dextran-Nanogel<
poly (I:C)7F &/3 % Nanogelol Hla| =/do] ©A YeRth(13 3).

Rawztd.7

. : Poly IC-RD-NG 200 ug

8 3. poly (I:C)-RITC-Dextran-Nanogel2 AlE S4 &0l

%o wWE nanogel? FAES A7) $l8te] Raw264.7 A|E] OugolA 200ugZ7HA]
Basic-Nanogel, RITC-Dextran-NanogelS &3t MTT3 A3 200ugZ7tA A &8t =
Raw264.7 A3t 4ol glas gl & + UUrh Hg RITC-Dextrans @3&E20]7]

AR
A W Nanogel® #x & #z3st7] A FElst 12 7HA a2 e

m ol AlE E H
A AT 5 AT 4.

Raw 264.7 + Basic Nanogel Raw 264.7 + RITC-Dex Nanogel

1 1
0.8 0.8
0.6 0.6
04 04
02 0.2

i} 0

100ug 200ug 24hr 100ug 200ug U hr

8 4. Raw264.7 0l B-NG2 RD-NG22l =4 Al
. Mouse Raw264.7 + RITC-Dextran—-Nanogel in vitro
(1) Mouse Raw264.7 9 3% RD-NG%}9] uptake

o] Alsl2 Mouse macropage < Raw264.7¢] RITC-Dextran-Nanogel & *@ld] FOo =
A Raw264.7°] RITC-Dextran-Nanogels uptakeE 3F=#] H7] 9t Ao =z oju 3
B3N 7S o] 8st= A3 o]m=E Nanogeld] TRITC-Dextrans 4 3ste] A ZtEl Nanogel
S AbgskoT. WA 600 dishol cover glassZ Zal Raw cellS 2.5X10°% seeding®

g
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RITC-Dextran-Nanogel 200ug © gt %, Ohr, 24hr, 48hr, 72hr ©.% time dependentd}
A 24 FUY. Raw264.70] A&+ cover glassE 24 well plate® %7 DPBS
washingS al& & Raw264.7S cover glass ol ZAA7]7] €3l acetones ©]-&3}o] fix
£ 3l ¥ DAPIE 94314 slide glass %oﬁ—z Fgangow PRa

Or 2 Ghr T2hr

T2he

8 5. Raw264.7HIZ0l 28 RD-NGS uptake &0l

o

i}

1 A3} (2% 5) control  OhrE Tt}  24hrol A A sHA Raw264.7
RITC-Dextran-Nanogels uptake 3}3SS Red signal® &ldh 4= o, dAd A
o] AUZd4= Raw264.7¢] © B2 RITC-Dextran-NanogelS uptakedttt= #H& &

O~
s 4 A

ET
rB r:i

(2) Mouse Raw264.7 o 9% RD-NG9¢| RIG-1, IFN-a ¢] Z7}

(+) Jurkal
hr

hr

Bhr
dnr
Hhr

T — o - - - - e FHE

-'..'—- — e ————— phFkB

T8 6. RD-NG2 X2l A2t s&0 OE RIG-101 it g& 2ol

o] A&L Raw 264.79] RITC-Dextran-Nanogel < &3] SO 2% Raw264.79]
RITC-Dextran-Nanogels uptakeE 3o RIG-1°] ZF7F 3t=A &Qlst= Ago=z
western blotS X3 3}l Raw264.7 ol RD-NG 200ugx &8s 0, 2, 8, 24, 48,
72hr A7 ER2 e A3} Ohr KU} 24hr oA RIG-19] T7H8 & & 5 At ™
6).

— 1 E) —




Faw 264.7

E:.
[
Lﬁ_ 1 24hr
=2 e BT
é:-_ & Dex-RIMTC B-NG RONG WL {20ug)
s b
2Tk 5 £ 0 0 1 10 100 1 10 100 : MNanogei(ug)
1310 . — L —— —— ey
G ——
—--—.—_-——— 3_35:_1

a8 7. 2 L2 SE0l MHE Raw264.79 BtS

o] = Raw264.7 ¥} RD-NG7} WS whg-o] doji} 1 5 RLR signal 9|4 %= RIG-1°] 57}
S g2l & 4 Jdr. Raw264.79] RD-NG 10, 50, 100, 200ug &% ®H=Z *g]star
24hr ¥ western blot &2 #<13d A3} 100ug, 200ug o4 RIG-1°] T/l &S & 4
AR, ¢ Fe 5% Nanogeldl A= RITC-Dextran—Nanogel®| Basic—Nanogel H.T}
HEgo] ERTHL™ 7). 919 Ao} o] B-NG XHt} RD-NG9 RIG-10] Z7HH &S &
olg 4= it w3k RITC-Dextran E.T} Nanogele]l &Ao] ¥ RITC-Dectran-Nanogel
o] B Raw264.7% ¥hg-& HATE U yolrt o] A FAQl x| FAgS oyshs W
Aol AAE HrE HTAHOoR Interferon-ao AR syl 98 RLRRIG-I-like
receptor) signalolA] RIG-1& A|Zto =& 345"474101 Interferon-a9] S &2lslr] £3)

Raw?264.7¢] RITC- Dextran—Nanogels *2] & ELISAZ 3}%it}.

[‘E[‘

a4
03
]
“ul

yiIC i.ﬂ- 3 FU'.I' G 4 b

¥ 8. INF-a ELISA Z11

RITC-Dextran-Nanogel 100ugel A IFN-a9] Aol =rlstgon 238 v Be 94S
] 2] 8} & A9l = [FN-q9] ol FAAEJTH(H 8). Raw264.7<
RITC-Dextran—-Nanogel®} WF$-3sFe] RIG-1S 43t A|7]22 IFN-a= 4|3k},




(3) Mouse Raw264.7 o 4% RD-NG#Ho ARHA A3 F3.
L
e B T I, Jak
-y bt p g e s o]
=] = * * 1Pt
- BN FLNG by Lo e ;
| N - Ia o0
& .+ o+ o+ o+ NC/M T F B wemen
z . . * = + wiTnoen I,::i —— = =9 SN
_ e T — - iyl
= a1 B EeL L
A — — ——— - = FA A —— :;I-_:Hh
18 9. B-NG2t RN-NGS Raw264.7 MIZZ0|l CHst Z& &ol

o] A& Raw264.79] RITC-Dextran—-Nanogelx] &3] £ 2% pattern recognition
receptor €1 RIG-1¢] RITC-Dextran-Nanogel®] %= <22]3le] AHA oz A=
A 3elsl= Ao ®  Immunoprecipitatione R3] SFFTHIZH  9). Raw264.79l
RITC-Dextran-Nanogel 200ug #&@slxl 24 hr & v} washingS trypsin &2 a5
3l 3= PBS®E &0 RIG-1S A2 Z3 PBS® washing |+ sampleol] A RIG-1
band7} Wgkom™ o] RIG-1¢] RITC-Dextran-Nanogel®] 8-S ¢12}3}e] bindings}3l 2
S & Ay Y3 HHH o 2 controld Basic—NanogelS ¥3%3le] Zls§dl A3 RIG-1
°] Basic-Nanogel#= 2442l A¢s k= A= & 4 vk B-NGE U= RD-NG$}
Raw264.7 3} 52835} MTT assayoll A= Ao SAlo] gllom, uptakeZ Iol A
= ARe] ZeE v @ol uptakestsE AS &EIsklvh. EI RD-NGE Ao =A
RIG-1°] &7}ebdA IFN-a% F7F 8t o] A IP AfolA |1 25=84] RIG-19]
Nanogel & <14ste] Adste= e 4 F AgT &EdS 9181 B-NGe+ RD-NG,
Dextran—Nanogel& 7FA 3L [PRESAS Fol™ ©f yolZ} RD-NGE s&& ¢ =4 Azt
sto] A& Yo r%® RIG-1#9] 4E48S <1 & Aol

t}. Mouse C57BL/6 + RITC-Dextran-Nanogel in vivo
(D) d7As 2 U

in vitro’olAl Mouse Raw264.7¢] RIRC-Dextran-Nanogel®o| 2]3] RIG-1°] F7}%]+
d= AAsReBR in vivodoer #F]l staxt &gltt. $=2 Mouse C57BL/6 5
female 2378 A3} S 7} intravenus injection, intrapenitoneal injection &}%3
PBS, poly IC, RITC-Dextran, Basic-Nanogel, RITC-Dextran-Nanogel & A}-&3}3 2

injectiond}al 3day$-ol #2138} T},

HOR o e

_21_




(2) 743

(7P 1set
Interferon-a& &%13}+= poly IC HEt} RITC-Dextran—-Nanogel 100ug o4 IFN-a A
S g9 ekglom o] AxE ulE o2 Mouse in vivo o HEAIA sttt C57BL/69

RITC-Dextran-Nanogels injection 3te] +8 #7] (Spleen, Liver, Lung, Thymus,

Lymph node)Z 7FA] 3L Immunofluorescences <13}t

C57BL/E « RD-NG (200ug) 3Day
Impchion nule IV, IP
|np’:ﬁu‘bn wolims © RDNG ?i".-.'hjg

RN
- )

18 10. Lymph nodelilAl SHS #HSE 223|= RD-NG=!

o

#1e] (¥ 10) oA Holxo] 8 HWYNkES do7|= &7]<l Spleen, Thymus, Lymph
ZolA%E Lymph node ©°l4 RITC-Dextran—Nanogel® signals H$owH
22D1(SIGN-R1)  #%  merge7t =  A¥RE AT F UJrh ofE
RITC-Dextran-Nanogel= injection 35" Lymph node°]| d&FS vxv 22 I3
SIGN-R1o] £n8] H= 2& oF 4= gt} ma F237] oA RIG-19 Eu|E 3937 ¢
& Western blotg 3} t}.

node

ChTELIE C5TELS + RD-NG 200ug
Lymiph
Spleen node Liver Lung Thymus  ; WCL (20ug)
M N IPHNIP MAONIP G NIPEH NP  necon e
10 fi
g5 S T e—.—— e == RG
43 - ——— e —— - 0

J8 11. RD-NGOI o2&t RIG-1 |R&A g4
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Immunofluorescence 2 3¢} H]5238FA4] Lymph node oA ¢FstA 9k RIG-19571S el s
T UAAATHTH 11D, o] AANEES EUE porcine TAY wiolgls AAE $I30
Interferon-aS& AT 4+ A+ RITC-Dextran—-NanogelS ©]-&3}3lAF porcine primary

cell 9]l % macropage®t isolationd}e] RITC-Dextran-Nanogel ¥} uptakeZ 2213} T}

(W) 2set

Paly IC TRITC Dextran 8asic nanogel RITC-Dextran-nanogel

RIG-1

RD-NG

8 12. Mouse lymph node0l i RD—-ND<| uptake E©l.

geE sl W HAYAS v He] Ad(ad 12)= CH7BL/6°1 control, PBS
(200ul/20g), poly IC (0.2mg/20g), RITC-Dextran (lug/20g), Basic-Nanogel
(200ug/20g), RITC-Dextran—-Nanogel(200ug/20g) 2. % intravenus injection 3}¢] 3day
228 Ay} 1set9bE trE A FZ Ao A RITC-Dextran—Nanogel (red signal)e] H.o]A]
Xal control¥} H|S2sHAl Holx] &Ao] o glom, $4 e in vivoE WHT stAIRE

Ankg eshx Earavk

B = Mesenteric
= C57BL/6 :s C57BL/6 Lymph node
i ]
S - pas PIC  TD BNG RONG -  -Iv/3day 5 - pes AIC TD  BNG RONG - :Iv/3day
FT1T 11 2 T2 1217 271 =moueno £ 3 33 43 43 43 & F ::mouseno
_ —— —— —— - 130 . — —— ——— ——
130 E B —— iy o :l e RIG-!
95 -
— D S T - - — - -
2 C57BL/G e C57BL/E Lymph node
o o
5 -es PIC TD  BNG RDNG - :IV/3day S - pBs PIC  TD  BNG RDNG - :IV/3day
T 111 2 12 1 2 T = middseno: £ 2 23 43 23 43 42 -moueno
4 130
1;50:i ———— - [ ;5_' —— e - - G|
- actin e ———— L L el
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g 8 spleen
,ﬁ". C57BL/E = C57BL/6 P
e b~
‘_5‘§ - PBS PIC D BNG RDNG - W/ 3day E’% - PBS PIC ™ BMNG RDMNG - DIV 3day
cEEE R EEE sy 22 23 43 43 23 4 2 -mouseno
'[Og,_l e — — ——— — RIG-1 ‘JCID—. T v ——— i — RIG-|
- — - — S — ——— i i
actin e e e e—e—a— 51N

8 13. RD-NGOI CHS8F Lymph node 2+ spleen® RIG-19] EtS.

RIG-1S 4oz 3913sl7] 98] western blot2 & s} th A3k BAS 98] 1setol
A g EY lymph noded F9E wrol A8l #4S control (-, 27Hg]),
PBS (PBS, 2w}g]), poly IC (PIC, 4w}2]), RITC-Dextran (RD, 4v}#]), Basic-Nanogel
(B-NG, 4w}g]), RITC-Dextran—-Nanogel (RDNG, 4vi2)E F+ :L%Sli Ura (g
34 A, B) ¥ Lymph node 94X Mesenterici-E4% AF83t9 1 (218 13 C, D) =
popliteal lymph node, axillary lymph nodes YW™#| &9 Lymph nodeE A}&3slo] &
Alstiom (1 13 E, F)& spleen'& ARE stttk 7 A3 control 153 Hl 1L &}
poly IC, RITC-Dextran, Basic-Nanogel?} RITC-Dextran—Nanogel & &3t 153 =}
o] 5 Ho|x| ¢ktomr Isete} thE AF}E HITH

Iseto] A= Mouse® Lymph node®} RITC-Dextran—Nanogel®} A4 WA 2~H 25&
g SFAA T 2setoll A= gAsHA] skdTth 1A Al TFE injection FEE g1 3h
= soly HHEAY Folr}t, lsetol A+ intravenus injection (IV) ¢} intrapenitoneal
injection (IP) Z®% injection 3}¢] intravenus injection (IV)ollA] WIWFE-S HF
2setoll A intravenus injection (IV)E injection 3t 213 &g o} W HE-ES 3
Eelit). ol5 H sl 98] v} injection A2 =2 footpad injections Z 3 FolH AA
Nanogele] <2 #j¥o] Fx7} ®stAY FFo] ofejd 7hs/de]l Jeoerm=E A= AL
Nanogel< AH&3 Zlo|th.

o
o
ol
o
2

2 AT Ao wpg- Bdo R o83 in vitro ¥ in vivo 23 W&S MPoRE 5
515 =933l tﬁ g o] ML “RIG-1 A 849k Adsts 92Ed T3 Y=y
2170l EYUH T = “10-2018-0007280" ]t}

#. #A AX + RD-NG in vitro 43

Mouse in vitro, in vivoollA] RITC-Dextran—Nanogel ¥} A3 WAA|~ES FQl5tgon
2 A AF HEA AA FAGE ddets WAl ghEo] A cell lineg o] &3]
AdS &k HA cell linee® PAM, PAM-CD163, IBRS2, BAL, splenocytesZ ©]
3}}3\; primary cell®2+ spleen, tonsil, blood PBMCE o]&3¢th. 18] %] RIG-1&
o1213l= A 71 glo] F2 porcine IFN-a ELISAZ #241S8 3gith

o

_24_




(1) FHA cell lineg o] &3 AAA7

WA #H % PAM, PAM-CD163& A% stgx 5t dn|d A

uptakes &<l &

N

T §lsleH

(19 14) Western blotS %34 phospho-NF-kB, phospho-AKT, phospho-ERK & #

2 A3 controld] W3] RITC-Dextran—-Nanogel 500ug®|*  phospho-NF-kB,
phospho-ERK7} &7}8l= & H.3t}.
PAM , PAM-CD163
B PANLWT PAMCDI63 2ue
GRS TRRO e :o

- < DAKT

SSosE -Smasm T

—— ———

18 14. RD-NGOI tH&t Xl PAM, PAM-CD163AIXZ2|

H 2
—_o

A IFN-a (1™ 15.)ELISAZ e A+= PAM cellol /] RITC-Dextran—Nanogel 500ug
ol A IFN-a 7} & =718 A% PAM-CD163& A3 whe& Ho|x| ekghr},

PAM

pIFN-a(0.D at 450nm)

anly  polylC adencw RONG RDNG  RDNG
Tug Wy 2lug

18 15. RD-NGA el

pIFN-a(0.D at 450nm)
s =2 2 2 5 2
8 8 2 8B =8 =

=
=

=

24hr

only

PAM-CD163

polylC  adenov  RONG  RDNG  RDNG .o,

10ug

IFN-a ELISA Z1.

100ug

200ug
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IBRS2

IBRS2 - 24nr

- WCL (20ug)

RONG
16100 200

(+)Jurkat

=
(=]
=
2
@

Nanogs! (ug)

BNFAE

[Fh-a (0.0 8t 450nm)
o 2 o o o
2 B B R

2

a2
o
2

IBRS2

. kﬁ---- DR ’ poiy 1T adencV RONG RONG 34k
ng 100ug Mg ™
8 16. S Xl IBRS 2 IRl plIFN-a 2 H3},
T AR FEAI A¥:x= IBRS 29l #HX] kidney @l cell linel®
RITC-Dextran-Nanogel ¥} W8-S 3}A] &JdtH(19 16).
A HA 2 A3 ME= BAL cell2 S A doA 23 Al¥XzA o Hor H3ho]
A& w A9 Aol PBSE Wil wpAA] 8l F PBSE WA $]475k] BAL celltt 2|8t3
o} 3-4d Al & 483
BAL BAL
- 2nr .0.03
RDNG -WECL (20ug)
10100 200 -Nanogel (ug) £
& Y m
. ‘.4:—_ RS §
TLR4 g 'm
sn_g._.___....._.___ ;:‘hb;ﬂin 0.005
GAPDH g
only poly IC  adenoV RONG  RDNG  RDNG
1lug 100ug  D0ug
a8 17. "Xl BAL WIS plFN-a 9| B3},
pIFN-a ELISA ZA3¥}o 4+ RITC-Dextran-Nanogel 200ugel 4] pIFN-a 7} S7}sl+= 2
g gl & = Sy western blot A= &1 G FIATHH 17).
(2) HA v FHA FAF §2 AEE o] &3 AgAd
el o FFHY cellgZ A% 3 Ay FAHQA Aas dA XSt HA ZHERE
primary culture® sF¥ T A WHAlZ WAANEZ} Zo] EAste vH|FI AEE o] 835}

A% B,
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Parcine tonsil derived cell Porcine spleen derived cell

% 18. YA EE2 HIE2 primary culture

ZAMEZS AWbA2l Primary culture (Enzyme digestion) 3F91S w) Hx=9 ¢ Target
(AAAS) st sk AxE 27)7F JEvha Aol 3l
s}

o] %

S =3 =l

19) MA9MER AAA = AEXE FET 5 AT GES Sl sFAEZE 3]5ste] A
ok Al71 & RITC-Dextran —NanogelS @l 3le] #2313}
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Parcine spleen explant derived cell — Re-seed (Day 3)  48hrs Uptake (100pLimL)
DIC (400%) RITG Merge

18 20. Porcine spleen primary cell2t RD—NG2l uptaket 0l

3lal 48hr¥-
3

#H#] v]# explant derived celle] RITC-Dextran-NanogelS 100ugsS #d
An7 B A3 20) WIMEAH Hol= M red signals Q5o o] 4
T A9

uptakeE &<l &

Porcine splesn explant derived cell — Re-seed (Day 3) / 48hrs Uptake (100pL/mL}
Merge

DIC (400X) DAPY/ RITC

8 21. Porcine spleen primary cellt RD-NG2| uptake& 9l
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gk DAPI®F mergedt A (29 21) 3 U FolA red signals #&E 4 At} A
AAEY &S Fol7] Yol v FZEA S Collagen gelol Explant dto] vl U&}A A5t of
3] AlES] o] YF Ao thE A APslr]o ool UL

Parcine primary cell = spleen

A B Precieg splear
b
&t Boly 5 : 0.2mgimil
2 ¥ a TRITC Daxiran : 3.1ugimi
@, B E = é 240 Bask-Noanoal - 200ugim
RITC-Dex-Manoesd @ Emug-ml

RIG-

5

BMDAS

il
&

TLR4

3 @
P

TGFB

IL-16

=
=

GAPDH

on

18 22. NanogelOll 28t Al

H
Jn
0x

r

71 # A ¥ primary cultureE ©]83F A¥ oA RT-PCRE Xt Ayp(1y 22)
control?} H]uEle] RIG-1, IFN-a ¢} MDAS, IRF39 F7F= Holx] &t} A9k IL-18
o] poly IC®} NanogelsollA =73k AS &2135}9 3L, TNF-a7} S7lE = 22 Nanogel
of Aol efzte}] HAow ek & 4 9lY] wiwel IL-107 IL-1B & F7Fste] el sll
A3}, 540 v AL skt

(3) HA PBMC #3 A B4 AZE |83 4943

primary culture oA F WHARE A3 =Hx A PBMC #Eglste] 23] s}t
EDTA &g Hdd& PBS ¢ 1:1 3Aste] +vh. 18] 15mlFHe| 3ml Ficoll& ¥
% 1118 A% 8-S Imlled =4 =HA HErh dAalite] 8o Ficolls Sl 243
= PBMC 3 F=8<t}. o] & washd|5F3L seeding3tt}.

2hr & A5de 2 dish® &4 Fi &3 A EEL media change? 3FEd M1
Macropage®?t ¢7] ¢]38] Porcine GM-CSFZ Growth media®l #°]59] change 3|+=tH(L
d 23A). 12hr & FZAE dv|d Ayt (1d 23B). AolA Feds Adisis AlxEo]
W 12hr$ @An7 Aoty 230). olwie ofF AETF FeE9 A HS AxEe] #FE
Felom o](1¥ 23D)x= FZA|*E] Porcine GM-CSF7}F %A &S mediags AF&3F
Adw ME7F S A ZE AL FEEC] Bt 284 o= 87 Aot FAMRAAE
2 (1§ 23B)9 MEE Ao o] &3ttt stAIRre] Aol A% macropage®t FAFSH Al
o]

E9 o] Mol A vl ofelgel UL

o~
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A At R TRIEE AR OUR W ML 13 AL SO fwith PSegiml. GM-CSF)

200 Treat ©

+ GM-CSF
-
g 10l

Treat

RMA isolation| ng/ul | A260/A280 | A260/4230 e
PES 122.1 1,68 214
poly I 1186 175 1.93
EMG 10ug 933 157 2.09
BMG 100ug 102.5 1.73 2.01
RDMNG 10ug 998 1.66 196
RDMNG 100ug &6 1.71 1.69

O™ 24. Xl PBMCZ 0|28t RNA isolation.

Macropage$t 7F4 5AFSE (19 23B)AIE 84S &) 99 A0y 2402 E4S
gate] 24hr$ RT-PCRE stlou samples 53t7] & wols AESo] Be
RNA isolationd}] nano dropS #H& Ay H=7}

= D)

ol ] oA} X & 4= gl o]
Besl7] Yl g A= odME AlES] 4E ] %A o] seeding 3] Western blot<
A=
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PERC

+] HEEZ93T cnel
) Jurkai 20

PIC RDKE  : 500l loading

28 _I PPz

T 'l — e e !ﬂ_,F'kE

ra— o

I8 25, 94Xl PBMCE 0|28t Western blot.

719 W&o m Bestel AFs) BEAANE MEe] o] wig- A1 S™ phosph-NF-kB7}
actin®} Hlets P2 YEPRTHE 25). Aw 7HA AR F58 Fio] gon
TF/\]’ 2 *ﬂia TFES Folv APES AdAstar k. HHx Y o] 7HA cell lined = A
} 2 AEZ3FA AL RIG-1 AdA WY system?] &S K3

?J?l#ib AAES] 7t Bkl A 5] ofEgon AoiHoR te
714 AxE7Y B 1 iEoll RIG-1434d AGAA L] &4o] vto} AxE ®7] ofHRir) 1
YA A FAF B2 AEE 9 5 5 dE B3 24 g9 sr)9e 2¥S A8 Folu

>’~9~ m&:
N

3-24. A AEIHE <498 =Y

1. HA] T2 AN EANA QAEHELHEE8 (FNad)e] ety 24g

AL s A (Sus scrofa domestica)e] A A3 2N ERE 4 [FNa

= 8 el
24 B35 e HHe A d9) AEZo] LPS, Poly I:C, VSV AFAE A28
v} T EA%E, A [FNa89] A el whgo] AIukx] o oA HEHUL, W

= of = IFNa8 #AAMA 9] ojv] Q&= FEv UATHIFE 26). B-actine A
Apael Mol 71918 Aol oheks AL meIF7] gle) EAlsrt,

Poly I.C

>
w
=

A

o
Ctl
LPS

. S e e | [FNO8

0. QiDL
N howo mo

S S . e | actin

8 26. 2FT HY U=0 CHet QIEHE 208 &3
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o AFAS AgsA] F2 dFzT AARAe] RT-PCR AHES ARE3te] TA
S 3133, DNA MES AT ™E 27). A IFN9] =8 d X2 "Met"ZH7]
AFE= "TGA"E 238k 570 @71 o = o]Fof Hus A &
_]

}‘
[€)
T USAT 23709 A AS JEE ofvwmal MEES mAoR Frxdte] FAFTHH

1HAFT5AFFTALVLLS{}MP&!

61 | 30 TGTGACCTGCCTCAGACCCATAGCCTGGCGCACACCAGGGCCCTGAGECTC
21 S LGGCDLPQ@QTHSLAHTMB BRALRBRL

121 CTGGCACAAATGAGEAGAATCTCCCCCT TCTCCTGCCTGGACCACAGAAGGGACTTTGGA
41 L AQMRABAI S PFSCLDHRBARBDEFEFG

181 TTCCCCCAAGAGGOCT TGGGGEGCAACCAGGTCCAGAAGGCTCAAGCCATGGCTCTGGTG
61 F P QEALGGN GGVYQKAOQAMALY

241 CATGAGATGCTCCAGCAGACCT TCCAGCTCTTCAGCACAGAGGGCTOGGCTGCTGCCTGG
Bt HEMWMLOQ@QOQTFQLFSTEZGSAAANW

3071 GATGAGAGCCTCCTGCACCAGI TCTGCACTGGACTGGATCAGCAGCTCAGGGACCTGGAA
MM D ES LLHGFOCGCTOGLDROGLRBDLE

361 GCCTGTGICATGCAGGAGGTGGGGCTGRAAGGGACGCCCCTGCTGGAGGAGGACTCCATC
21 ACVYV MWOQEVYGLEGTUPLLEEDS.I

421 CTGGCTGTGAGGAAATACT TCCACAGACTCACCCTCTATCTGCAAGAGAAGAGCTACAGC
M L AVRARKY FHRLTLYLGEIKT STYS

481 CCCTGTGCCTGGGAGATCATCAGGGCAGAAGTCATGAGAGCCT TCTCT TCCTCCACAAAC
61 P CAWETIIRAEVMBRRAFSSSTN

941 CTGCAAGACAGACTCAGGAGGAAGGAGTGA
181 L 0 DR LRARKE =

08 27. X OEHE QW8S SN €I A L Olllsd AL
2. =l X< IFNa89 ofv|:=it ME 73

TAZ2Y o2 gH3 DNA AME2ZREH A% b =%] [FNa89] ofr|xAit A ES 374
A IFNa8 opv|=it M3 wjasty] 9 Adsk 23 g3 2oi(d 28). k=
A ZHE I [FNa8> 3715 9+ IFNa8 ofvi=Aik A4 (Accession No: ACV42397)
3 984 % LI Ao 7 Yepti(y 28). 3782 olv|al 7)17F e A IFNa8}
HI AL e A Zpo] 7} whar Adoldk 17| wmeM oz Zrxsto] AT o AT E g53 3
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%] IFNa8< GenBankel 5% W3 KX275310%2 3. A9 A o] Q= A
dld g (Met/1-Gly/23)& tgaolA ddS 93l pProEx/HTa WHo| AH =2
ATt = 1ol A% IFNa89] 2 7]9] ofvi=Ait 77 GenBankol|l &71% IFNa8<2]
ofbu| :=Ak 7] eF Aolstrh(LE 28).

98.4% identity (100.0% similar) in 189 aa overlap (1-189:1-189)

10 20 30 40 50 B0
IFMaB  MAPTSAFFTALYLLSCNA | CoLGCOLPQTHSLAHTRALRLLAGMAR | SPFSCLOHRRDF G

ref  MAPTSAFLTALYLLSCNA | CELGCOLPQTHSLAHTRALRLLAGQMAR | SPFSCLOHRRDFG
10 20 a0 40 50 i

70 80 50 100 110 120
IFMaB  FPOEALGGNQYOKAGAMALY HEMLOOTFOLF STEGSAAANDESLLHOF CTGLDAOROLE

ref  FPOEALGGNOVOKACAMALYHEMLQOTFOLF STEGSAAAYDESLLHOFCTGLDOG ROLE
70 80 50 100 110 120

130 140 150 160 170 180
[FHaB  ACYMOEY GLEGTPLLEEDS ILAYRKY FHRLTLYLOERSY SPCAWE! | RAEYMRAFSSSTN

Ref  ACYMOEAGLEGTPLLEEDSLAVRKYFHALTLYLCERSY SPCANE! YRABYMRAFSSSTN
130 140 150 160 170 180

IFhad  LODRLARKE
Ref  LODRLARKE

18 28. GenBank SM X 2EHE W8 OOl -at AE W Hlw.

3-3Z. A UAEHE &8 LA B A

1. Az &= =R [FNa8 23

gl A A3t IFNa8 @ de]l wd g8&5 wlustry] flste], 23 HEHE o
BL-21 / Codon ¥ Rosetta #5= A HZ(transformation) A At Az el A
AL IPTGE 7Moo =Zx FE5%a, anti-6xhis-tag FAES AFE3 Western bloto. &
golgith(1d 20A). anti-6xhis—tag 3#|+= IPTGE F5% 25 kDa Wi=E <143 AL
sHelst 4= ke y). @il 4de BL-21 / Codon plus #5=2 a3t A =5 =

Al IFNa8 @ o] gike: =874 8ol A&

_33_




Az &= HA IFNa8 A

A HA AA A= mini-Talon affinity columne ARE3le] S gar, &

coomassie blue@Mo g2 FASATHIH 29B). = = A IFNa89| FA=-2 “41

kDaZ UEFITH ™ 29Be] shaw). &2 sk AHd oz AAE A=%3 [FNal g9z
=,

HE K
rlo
(i
r_{
ke

Tris—Hcl (20 mM, pH 9.0)9] F4 —_‘.‘-Z SolendazatE gz 23 AAGY
X IFNa8 @9de] &3 Ho e A% RolA BFHUHIH 304). Fol&
FaRvEavE 299 gEe Sllver?i*—‘ioi Al Zpskekglar A =9 A IFNa8 o
Ao =2 A PtHY 30B). SoleusdaanEagyz JAd A% @A [FNa
8 @A Silver@MelA ¢F 25 kDa % 3|73k 38 kDa ME=Z YERTh 2 731
Western bloto.2 38 kDa W= H#| [FNa8YS a3t AAld AxF A [FNa8
gl Ao A~y Xl (BSA)Y vl wste] AEkstd (e 300).

A B
IPTG
(}TDV;) + i @0 @
- (kDa) & < e @ @ <
95 gg -
727 -
55 55 —
il 43 —
_ 34 =
26 - -—
17 —
17 —
10 —
10 =

T8 29. Talon 2HE 0|8t WA HA CHHE Mg wa L HAl.

_34_




e P R S
kD) P VD3O PREPS
170 7=
g5 —{ ==
72 18
55
43 |™
34 T|™
| 26 - & -
|
| 17 -
|
| 10
Lot bbbt ool ol Lo oo o oo o | ]
. . — BSA
A3 silver A15-B4 silver staining
staining O O O
C 3ul 6yl »\‘f? rf?o <,§§) S
170 — &=
gg: p—1 — — = )
55 — =
43 —| -
34 - &8
26 =1 B - —
17 — .
|01

J8 30. 2012 W@ JAZ0IEHIIE 0S8 WAl UHEE 2182 Al

4. A ABAE A8 FulolHa mH A4S

1. VSVel g &= six] IFNa89] dulolgx &4 #4
gutol] 2~ BA1E gk S A IFNa8¢t thxwrQl A IFNa2E AR&FaL WA Abgr WISH
A SESFof| A —’FS §}lE‘r A [FNa2+ VSV(Vesicular Stomatitis Virus) #0258 AE
& B33k v, H1X [FNa82 AXE HE3HH Zdoh(ad 31A). o2 4 MDBK
Hlﬁz o A IFNaSQ} AW [FNa2E A2t 23= 25 ggutol = g3s yehdlla(z

2 31B) 7 MDCK M EFoE At IFNa2¢9 #1#] IFNa8”7} VSV #HE o 2R H 35 31A
%ﬁ‘lﬂ}(z% 310).
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A ° o B C v
s $ &
g g 4
Q <
ey c
5 5 4 NE
T 5 S | ©
o o RS
o 2 — K] o ] R
s N & 9 —| . |
— V= . =
> : S = S = | | | 2
_,.. . et ~ __'_.
iy N @] (:3‘ b N @)
vsv (-) | @@ VSV () vsv() |8
WISH MDCK
72 31. VSVOIR BUE 0/28 YK UEHE LW HH0IHA 51 ol

2. Mx-13} OAS-1& &% <= =X IFNa89 3ufolzgx &4 &4

ke w1 %] [FNa89] dufolelx 7S ATst7] f8iA IFN A=o2 fF=9
RT-PCRZ EA3 k. & MDBKAMEFo] #1#] INFa8S #gl3slal 3, 6 A7 &
Ao A Mx-13% 2', 5'-0AS-1¢] @&rdo] S7FAaL(1yl 32A), Abg WISH Ao A <] 3
Hhol s F ARt A Al [FNa2 AHzlatollAw S/t 32B). SHEA%, 7N
MCBK Ao Al Mx-13 2', 5'-0AS-1¢] T&do] IFN A=glo] #Z=HJH1H 320). B
—actin®] A¥= [FN 502 FEd iAol 484 /7t glivkes 31s el o

o},

M
bt
¢
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plIFNa8 hIFNa2 pIFNa8  hIFNa2
Citl 3h 6h 3h Ctl 3h 6h 3h 6h
Ty o | E—— oxs1
[pe—p—— . | g ; acti
Bovine MDBK Human WISH
C pIFNa8  hIFNa2
Cil 3h 6h 3h 6h
e o o | AR
et | C5 |
e | = ctin
Canine MDCK
O3 32, HX OEHE LIS FHOIHA S ol
3. =TAA
= ARl A7) A AaE AEste]  Immune Network#|oll =5 AlAsklth

Title. . Species Specific Antiviral Activity of Porcine Interferon—-a8 (IFNa8)
Authors : Eunhye Kim, Hyunjhung Jhun, Joohee Kim, Unjoo Park, Seunghyun Jo,
Areum Kwak, Sinae Kim, Tam T. Nguyen, Yongsun Kang, Insoo Choi, Joongbok Lee,
Heijjun Kim, Younghyun Kim, Siyoung Lee, Soohyun Kim

: Immune Network

0 17(6):424-436

Published online 2017 Dec 19

Journal.

Volume
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-52. TAG ofdmnlolH s WA gF A Vs FH

_I (

1. 749 0¥ FHF9 P12A3C FHAE o &3 T7AY ofd=nto]H2=(Ad.JC) ZHA|

o

= )
wel A9 08 WHF(0/SKR/IC/2014, KX162590)¢] 2wl d G- 2191 P11y} H]
Z owE FAA 2A9 3CE A4S 3.417Kbe  nucleotideE  HAFQISRAL
adeno-vectord ligationdle] FA|S old|mnlo] g~ AHF(AAJC)E A 23St

1}, AAFTAY ohlentolei2e) wHa

of NPT Fxruwd FHAAP12A30)E £33 ofvlinto] 2] 22(Ad.JC)9] A
Tz BH O G cell culture plated] ZF welld 2x10°cell/mle] Adeno-X 293 cell&
3mle ot WSAEE TS des IAAE wWzkx 39 s WS & F 7
well(1.8X10° cells) @ FAY T wWoldd {FHx7F 8 ofdwmnlo]eix
0.001TCIDsp/cell & &S §F 24A13k7 48A12F [FAE Hastitt. 12k FA 2= VPL

f3te] Eo]3k [gG anti-VP1 antibodyES AF&3la 22k 84| 2+ anti-mouse IgG-FITC
antibody & AH&FTE 1 ALY 33) FF 24A17F, 28AIF FellA FFANSE AT

ARNew Agko] Aol wel Frlshs AS #ED  ddw 2HEE Al - o
wmHbo] 2 A (AdJO)= AT Al S ddsks s A0 & Ao
A. B.

200 um

5t Adeno—X 293AIZE. (A=0AI2t, B=24AI2t, C=48AI2})

ot FAY JA oluxulo]# A(AdJC)Y AAYA T

TAY A oldmnlolHAE A F AHA WS FI A & 8#%94 = 2] )
10°TCIDso/mle] =2 Iml® HEF At HAE 35 F Qqdste] £33 dHozvE &
A FAY §F%E SP ELISA(PrioCHECK FMDV Type O antibody ELISA)S’Jr TAS LPB
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WA Hs 1 2 3 4 o 6 7 8
SP ELISA(PD | 11.66 | 15.89 6.93 10.93 9.07 1.48 26.24 | 31.69
LPB-ELISA <1:4 <1:4 <1:4 <1:4 <1:4 <1:4 <1:4 <1:4

H 1. 2HY XA OHH-HIOI2 A(AD.JC) HAERA 2HAL 21t

2. 7AG R dHIAZo ol g 2] i Airle AL
7b FAHotH| mrbo| A AT AX diFG Ve ML

A= v S(stationary culture)S &3+ Hlo|
10°TCIDso/ml o & YER}aL Qit}. o]

7] #1134 1008 s5o] HQsiet. HE=g = W ALkeA el
A WAl gUtE ol Yolo] E 4 Q) ez BS HHOO]:(SUSDQHSIOH culture)@} &+
< WS E}dste] A obdleutol el 20 JUtE FAA L vt v

S
2l
01::

—

. Bioreactor (A% AME wjd7]) o] LS 3 AE FH]

o &t ofdimnfolel 2] HES 3 - vk AlEE= HEK293.2sus(ATCO)E A
Far, F wjke] ARgE viA = Hyclone SFM4HEK293 media(FBS free)E Alg-3h=
o7 ®Hi% i ¢rHGE Healthcare, Sweden). ¥ A71LS LA wjx|o] AIEE 224
71 98l HEK293.2sus H]EQ kS 25T-Flask¥¥  AlZFste]  75T-Flask,
175T-Flask @AM 2 233 3 250ml Shaking-Flask ©@A7MA A -SA17]= dAE F4
S A3t vpx|uto 7 Bioreactord] F213FaAb 319t

2o oo FMo
of
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18 34. DS =92l Hio| 22| % E (Bioreactor)

Hlol Q@] ME o] wjF =72 ZAE AL i Fdy A} 7]ERe] 2AS vlgoR
olg] E(E 2)oA K& v} o] 8% o]tstEl A, 40% 2tA, 52% & 79k ¥ 753 3|
zro= Ayl

Component COq (O] Air N rpm
Concentrati
8% 40% 52% 0% 75rpm
on

I 2. Ht0|22l 2 E (Bioreactor) IS XA
o} o] gAY wiYg A GA AEuF

HAA o)A FHAR vpo] S dE A A MEE Widste TREZFS AEsHA Ze
Ao g worsle] A3 Zep oA HEK293.2sus AEE 2 EA17) 1 ZAFe] Az}
He u welegdHZ &)= Axrt 2o mEka 25T(6mlel wFA S AR,
75T(15ml), 175T 30mD), 18]a 250 F&~F(90mbell 10%/ml AEXE HEsta A7t
HE AXE AFSY 1 22AE SAST 1 A 35) AE HT T 48417t A
T2AZE Atolol A HAUIAE Hola glom WHEAH osM AT AE7} ehgHoR

Hgavkn % 4 ek,

ne,
o rlo
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G g
= =
12h 24h T 48h BOR
Incubation Time
1757
2y
& g,
N 3
oh 24h I6h 42h E0h T2h
Incubation Time
8 35. HEK293.2sus AIZ 2|
Ae e MEe s 12 BE 1
25T-Flaskoll A= 72A1F % 6.5M) S71E BRI,

12h 24n 36h 48n 0 72n Bdh

Incubation Time

250ml

12h 4h Th Bt

o

Incubation Time

SEd X 48 34.

AP Al STtEo R ks 2 ARGE 3)

75T-Flaskol| /&= 48A17F % 12w4),

175T-Flaskol A== 48A17F & 198, 250ml-Shaking Flaskel A+ 60A17F $ 3589 &7}
He As o AdyTh
Group Oh 12h 24h 36h 48h 60h 72h 84h
25T-Flask 1 2.4 3.3 5.7 6 6.4 6.5 4.5
75T-Flask 1 3.6 4.5 6.8 12 11 12 9
175T-Flask 1 4.5 9 14 19 17 18 15
200ml-Flask 1 9 17 25 34 35 33 28

E 3. HEK293.2sus AIES
g vpol QL AEE o] & P Wi g

o] 7l ©]&s}™ shaking flaskoﬂl\i Hl| oF
nlolel 2 10° TCIDsy/ml& HES F 147

stol 107709 HfulFAEE
Sl 1Le] F-frulF viA &

FEE X 8& =X.

de 3 AdSFMD
A -$-31 vle] Q2] of
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ol 37 % F 3% Fol ASsHe zol HF Be vlolelx e 98 5 qdvkw Bu

3} tH(Industrial Scale Suspension Culture of Living Cells, Hans—Peter Meyer, Diego

Schmidhalter, 2014). 2 AFxe AlE 29} vlolgl~ HEHL old AFES sl
o

Hpol e gl NE o) AdE Hrkekr] AR ddes A

719 2HRoR AEXE FHSta mlolgAE HF st 1LY HiXE FH o] HF O,
24, 48, T2A17+2] AE HE N 10mlS AF 5] real-time 7| 3] oft=nlo]d X
AA el F& wuwsta wpolgl o] ks Ak 1 AL 36) HE 3~4YU Fo
TAS A obdlivte] e ~(AdJO)S 77t HUiA Edele Zo® UEytom of
5x10"TCIDso/mlgl o2 vt A}, olgje Fx&= A MY
g T AT 13 HEo 1L 7Y AE HEAS 5T F JoBRE o] gt

%
Besle] $52 AR,

=

o]
0,
oE
-3
o)
%
>
=
2
i,
>
2
)
ki

Ad.JC Ad.JC
401 10+
—~ 8-
30 >
k)
= 6
£
& 204 3
8 4
O
104
o,
0 T T T T T 0 T T T T T
0 24 48 72 96 0 24 48 72 96
dpi dpi

8 36. HOIR2I%El(Bioreactor)E 0128t FHS &A OlClHOlHAA AIE Mo 21t

v}, Labscale TFF system% ©]€3 749 XA o}d =u}lo]2 2=(Ad.JC)

Labscale TFF system(Z1¥ 37)2 HAE FH SHAI7|= WHOZ A yFeo &9
U dMAS dHo| gEFer T ¢ dom Sk AYS FI oA EEAE ¢ A
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8 37. Labscale TFF system.

aelB g A7) nlo] e g I E (Bioreactor) 7lw® i ARG A xF ofvwmnlol Y
2~(Ad.JC) 3LE Labscale TFF system$ ©]&3slo] A FALS] %5 X2 EZ| wel 1004
ol HFES sttt 1 A3 oF 20F E¥Uml/F)el FAY U ofulxvlolel A~
(AdJOE AE & sllen HAFHor SAE 97k 8x10"TCIDso/mli] A tt.

v, F5E TFASD JAH oldblo]HA(AAJO)Y HAYA AY
TRe gutg]e] 858 = Ao 10°TCIDso/mle] T4 213
= o

o] H A~ (AdJO)E ImlFEe 27 WA LAH S Holr|& shAnt Tieh Wds 34
2ot 39 uvlo] @ g A E](Bioreactor) S o] 83 thEAA 23 8x10°TCIDso/ml

P‘L
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o & f =
i

TAS A otglmrlo]H AE 205 B AT 5 e A FHAS T w3 A
S W3 4 QS Holgt Bsta HF AE s
o]Z Y&l SEHoA 8FH A 107t S MEslar o] F smbgloE Al WA ofde
Hho] 2 2~ (AdJCO)E 1ml¥ HEstar sufglol= MARS] 48 HAlS 2ml¥ A Esk3lth
TAYG A oldzulo] A8 wal
(Ad.JC, 1ml) (1ml)
=59 F 5 5

H 4 ==& PHY & OO :HI0IHA(AD.JC)Y HAERAM S48 B
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I % 125%He AQdete] IS ¥#sa FMDV type O SP ELISA(Prionics AG,
Switzerland)& ©]&3te] A9 SolgAE AT 1 A3 (Y 38) FAIY HAH o}
tl=nle] ¢ ~(AdJC) AF AT ouke] F 3vutEl7t FAH o= YEGow(60%) 73894l
Az = 5ukg] = o7 Ao ® YEPSTHI100%). PIgke] X2 t-test® H| ul3f
A% A A ofmute] Y A(ADIOH T AHEMAl SR PIgkel &n7t
& Aol glE A0 E(P=0.074) et

p

FMDV type O SP ELISA
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18 38. MY d& Ot 'cHIOI A(AD.JC) 2 A SHAIOl HARA HIW

2. FAY £2 opdlmutolEis A 2 FAY WY FP AN
7 FAS FF ohdrlol A 2AdHK)S A4 2 o2k A
b dE Aol AgE TAY ofdwnele s AT A4S Wdso] tha Wolqk

] H
Aoz wa ATt oo wet FAY type O FF FTE o€ AMEZE FAY oldiuol
2(Ad.HK)Z A 2}Fa}3i Y,
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Figure 1. pAdenoX-CMV (Linear} vector map.

O 39. A £ OtClHIOIA A(Ad.HK)Ql HMIZ JHE % CPEE-Q

AZe M2 FAD obdlmnlold A(ADHK)E o] & o3 Axlol A

S58 ol 2.2 g

714:& o] &3ate] FAA Yt 1 £ Adeno-X Mega purification kit(Clontech, USA)

9} Vivaspin 20(Sartorius, Germany)Z ©o]&3alx AHAAst F=3 )

Adeno-X Mega

purification kit size exclusive filtration system® LF oz AF2A =Fo A ALEE =
NEF 23t st ALEHJAT At AF-o Al AME-$ TFF system<> ThYgk Fdo] &
o= Etetal A% AFoAe AgetA] FaL ofdimulolg] s o] 9] wuhH It w54
U= EA-e] A s o] WA =3l Vivaspin 209 45 @¥d 55 dEEA A4
2o o3 whwla FZ=o] 71%3th Adeno-X Mega purification kitS AF&3te] 1z} A

LE 9L wlo]g 29 FE7F HEXQ 10TCIDse/mlol = =984 H8 A

Crude s:ock lin)

Figure 1. Principle of Adeno-X virus purfication. The
Adano-X Purification Filter consists of several layars
that selectively bind adenoviral panticles as they pass
through. The filter is endnwd ina smull eyli nr.l:lcnl
cartridge that

with unuanw wnd exit pclrls Tho Maxi purification
cartridge &5 3.5 om wide and 1 crm thick,

Flow “I.'m“gh

8 40. Adeno—X Mega purification kit HEE= L ALE 0l Al

Vivaspin 20& A}83}o] 23 H23t= o=z A9}
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71 e e 22 w5 A vkl AY &3 obdlmntol g~ (AdHK) Y 47HE
SA57] felA W dAE o] gste] ArtE 547 d¥ 1.012x1010ifu/mlYS & &
AT A Rad wEW ifux pfuet B7FS Aoz vre A ¢ th(Bewig, B. & Schmidt,
W. E., BioTechniques, 2000).

o ,‘,_-,.‘_g;:,“
ST

—s 1.012x10%%fu/ml

HEAoR AAE FAS otvliuto] e A(AdHK)Y &5S BH7FsHr] A8l 8FH HAE
ol-&ste] Tt o] v AAs T= AdS A WA A HA T E A

o
stal AT 4npglel 2T 3viglE A4S AdTels Al 7 oldmnlol ¥
(Ad.HK)E 10%ifu/dose® HZ3st1 tixaol= PBSE 1ml AE3ST).

AT )z
T3 4n}g] 3ukg]
AZE | 1.0x10"ifu/dose PBS
A4 AFE $0,1,2,34 F AE

H 5 7R £2 ot0lHIOIHA(AD.HK) HRd AS

HF 0, 1, 2, 3, 4, 55 Fo AL oy A= wefstar dJ22HE Priocheck
FMDV type O ELISA kit(Pirbright, UK)2t FMDV type O LPB ELISAZ o]&3lo] 7419
5ol A& #4418 A3 ta(ad 42)¥ #oh SP ELISAA YoM HF § 457 7HA4 2
A A SAAPIHENE VIR 50 oldd W A wA)S JERATE. 2y A
7V F7beke A gl = 9tk LPB ELISAZ I M= HE 357 F5H 49

AP 1016 o4 thehla glom @ vhelo] dajAE 1:452 el 94 57 of

=<
Aol FAY Wolse E Rom Felnh
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PrioCHECK FMDV type O SP ELISA FMDV type O LPB ELISA

8 42. #HIY £2 OtOI=HIOIZA(Ad.HK) HARYA AE 2ot

Ao w 1.0x10%ifu/dosed] &Fo 2 13] HEd WA HF: AMAS
¢l 1:16 o) FAE 4T 5 AT A #AHAE AT F e FEd
o] ®)

Aol AT FHSA Reh Ao elw vk

obdlmrtolel s Ml DNA A% A dFom Aol Fedste] Mol ol Qi
FAAE Aol 54 P BARES e 509 shtolrh B AT Ad 4T
717 ok Q13h opdlrbole] 2 ERY) 57b SjAlE geddhe Al Febstel TAY
A 3 PI2ASCE chdrerelel s WA U0 AAS] Aln vivo) A FAY T

y

A2 FAYG oldmvlolE] A= in vitrodolA A1 SPEYS AAE 4= 9
o}, ayerE B A3He B3 ZAFJia-Qi Chu et al., Journal of Bacteriology and
Virology, 2012)& &3l sl#9] 417 &l M skl IB-RS2 Al3Ee] ofd|=nfo] e 2~7}
AR F vk AMEES Rt FAY g TdS gRlshr] 98 S skl

WA A FS F3 monolayerZ FH]H IB-RS2 AlXEo| FAY F ofdl=nlold|
(AAHK)E 1IMOIZ HFsta 0, 1, 2, 38 Fo| AEE F539Y. 53 AXes
3000rpm, 4T, 30% Zdow JAEY3 ] AE palletd} =N oz FE sl palletihS
Aol AFE3FA T pallet lysis buffer(M-PER, Thermo Scientific)E ©]-&3lo] £3)A|7]
I AIEZS] debrisE AASH] a4 3000rpm, 4T, 30% ROz AR se] FS5 vt
= Foith A 0% F-%(SP) @A Wy AP S gRlsty] e 242k &
Western blotdle] #4330 t) 12 &2 mouse anti-FMDV type O VP1 IgGE A}-&-3}

dom 2aF AR goat anti-mouse lgG IgG-HRPE AF&3}3I ).
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TAY 0¥ 7= FL9 HA
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rltett maE dvd W A9 Azl w2w 2 AEFs} nlojelsst gHon A
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8 48. F#AIS & H ELISA J1E AINE FIF 2.

4 oldxulolg A o] 8% AT BA WY nEA 44 2
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SHF

7t oFAYG W w55 37
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4 a3= 98] INF-alpha/beta/gamma & Ex}
7} 9ltF(Moraes MP et al., J Virol, 2007).
AP EFRCIS S 245t AlE o 1
INF-alpha/beta, IL2, CD40LY] %@x}%— Z2y 33 ofuwulole] s HIE]e] Abelabs
A&tk o] T INF-alpha/betat: type 1 interferon® 2 A ¥ 2] Z7|H Ao FHojsic}, 1
HEE 2 A7 JIHHE &3 ofdenio]y A5 A AFskiTh

e 2
‘U 01}4
_IR ﬁ
= ol iz B

U JHEE &9 F8 AAE ol &7 AEH SotH|mnto] 2 A9 A A Y

FPE

ATxlo] /B FAE &9 ofdentolH AE A& & Hd wigo R AHHAE &5} oty
wupolg A AAtEal A7tE EAHE A3 H3 10'TCIDYYmle dA Edvh E3xA
(Terawaki S et al., J Immunol., 201 1)E &3l v]¢F Aol QA #HE ¢} ofdizrfo]e ~
5 AT 2% sk JAHIAE &ue MYy ALoR AxEe] A AbdHe] FXEAL
1 A ofdeutol el 27t Sk Al BAEA] g v AES AUk
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ol SAs] 9ls) ¥ AFe A AR G5 AT G 7w AR
4t AsfAE G wIh Y AR o—;aﬂiaw WH AFSA 8ot 32

B Ao E RS AAES @3l o 2kA] F Fludarabine phosphate@ls A%<
T2 A BAEAY W@y AMSE = oRAlolw ZFAol Adetth o] AlAlE STATI
inhibitor®] €& S & Type I interferon pathwayE Asl= #E&S 3= Aoz EAAE
stx o2 ol o Qt}, wEbA Fludarabine phosphateE A E B e

2 QHHE &9 ofdmntole] 2o AVLE Hd T US Fem oitst

.

dlo

N ox

T 1 2 3 4 5

0 1.8x10* | 1.8x10* | 1.8x10* | 1.8x10* | 1.8x10* | 1.8x10*

SEEERO
17 * TCIDso/ | TCIDso/ | TCIDso/ | TCIDso/ | TCIDso/ | TCIDso/ | TCIDs0/

obd|mnfo] 2 =

ml ml ml ml ml ml ml
Fludarabine
OmM OmM OmM OmM OmM OmM OmM
phosphate
H 6. Fludarabine phospateE 0|28t CIHHIE0H =40l A S 2HeE =II &0l 82

Adeno-X 2934|3EZZ monolayer® wH]|3t1 A (E 4)S HAASIY vlolg]~ A= 0, 3,
6, 9, 12, 18, 24, 36, 48. 7247t 3of o}d=nlo]&]~ real-time PCR7|W¥ & o]&3lo] &
Sh A=

Ot .= HFO| 24 A real-time PCR (Ct)
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UUUUUU
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3h gh Sh 12h 18h 24h 36h 48h 72h

18 49. Fludarabine phosphatel 9IHHE &0} X S &0l
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A= &d7t vkar & 5 Qlvh sid Ae] Adel wel INF-alpha/betats o}t -H}o]
g2 WEE o]&ste] diFom Abst=d ofE el As AL
IL2 ofdlx=rto] el ~(AdIL2)E g Ailste] & S

o IL2 ofdmwfo]g 2] B4t B T=4¥

© A7 L2 ofHiento] A A(AIL2)E HE AAtstr] flste] Wt wifs S AE3
A7 #H3 3.1x10"°TCIDso/mle] mlolei~E 53 4= qolth old we} 714 dizg: A
2B AT flo]l 55 AES AT 4 AUt SPF 3789 BALB/c vF-22 5098 & o}
o] HE(3E 5 #o] 479 Aoz FH|EFT AT(157HE])E commercial vaccine
IL2 o}d|:=nrlo] el ~(Ad.IL2)E HE3F¥ 3L, Ba-(157+8]) commercial vaccine®t £33
vt 2glar C(1ovke]) e AdIL-27F AHFekaiar, vpxjete s Dt (107he]) PBSE AF 3
oo A1 0,1, 2,38, 7, 14, 21, 28 Fo MEst €& dAowRE dHS Eoah

A TE9 A X] AU A
= Commercial vaccine 200ul +
J
A AR 15 AdILZ 10" TCIDso/dose 4%
B. Alg+ 15 Commercial vaccine 200ul &= M Facial vein
C. Al d++ 10 AdIL2 10'° TCIDso/dose HZE
D. iz 10 PBS A=

OBY

SEANE(DIRA) A8z EHY

E 7. 12 OlUI=HIOIZA AR RS Aol 2=
2}, SP ELISA A3 A%

PrioCHECK FMDV Type O antibody ELISAE AFg3te] H=E 0, 1, 2, 3, 7, 14, 21, 28
d = FAHS GAS 29 v a-(@E 5007 2k

SP ELISA

1004

804 B FMDV+Ad.IL2
m FMDV
Pl 60- Ad L2
PBS

Positive
40 -

204

T LY
S &S
Q Q
Time Pint

a3 50. A9 0¥ SP ELISA AA A3
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F F 2 BF FAY A $4S etk Teu 39 F e A0t S
she A94e BAT & Yk AHoR FAYG WA PETH Aasge u, FAY
WA olde [L2AdIL2) FERE 7o) FA BAe] R HAY & 9ok,

v}, LPB ELISA Screening test

LPB ELISA(N AT a4 g)& AR&ete] Al wAl gt at A1 w4l e [L-2 o}
wrbol Y A(AAILD)FE AFT FAY 5ol &4 34 AEE skt
LPB ELISA Screening test
100+
EE FMDV + AdIL2
904 | T FMDV
T
80+ '|'
Pl 70
|
60
Positived----oo-... L o2a. ... R Eew [ e
i
40 -m., r T 1 T T T
& & & & & & o‘z{b
Time Pint

a¥ 51. IL2 oldznlo]HA(AAIL2)Y FAYG YA F5HF Ad LPB-ELISAZ

TAGHA HEI FAGHAF [L-2 ofdento]l g ~(AdIL2)E FAHFTTY HF
0, 1, 2, 3, 7, 14, 21, 2899 Aoz LPB ELISA Screening testE 33+ Axp(1¢
51) TAI4 l—ETO] dAel F7F FAE Qf%@ 4 At SP ELISA ZAF ZAzlol= th2A
IL2 ofdlx=nlo] = (AdIL2)F 5 -T2 A

o

o

=

[€)
A
Bel TS WA AEE

) off el SR R R B/ s R S i B
2143t 28<0l= FAle] ol ¥ =/ SAH= AR YEbet
vl A E o] &7 IL-2 ofvlmnlo|H 29 4 FE HE& A3
7)o w2 A3 A A WA [L-2 ofdlwnte] 0] FEAF o &% T
ai7b glso] HHEEQ] HAd A4S AP grtle] HAE /e L' vy
A ZpzE A Al A WAL+ IL-2 ofElmubel X, TL-2 ofHimnlole AE A Fe)
ATHE 8). 12lar HFE F 0, 1, 2, 3, 7, 14, 21l A3t FA wlo]g)~E o] &7
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Hhol2l 2 F3t Al (VNDE 11883l

Ay =9 A A] AELH AL
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IM
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1. poly IC BA] Nanogel BA AZ : 80%

7b, 0 2 AFRHE Basic-Nanogel(B-NG),  RITC-Dextran—-Nanogel(RD-NG),  Poly
[C-Nanogel, Poly IC-RITC-Dextran-Nanogel(Poly IC-NG) & t}%3l nanogelS w92~
Frell AEelA =32 ste] RD-NG7F HA =4 A g sttt /\H:l% g5k

L}, RD-NGZ o] -&3}o] m}-9-~ in vitro, in vivo A< 21383+ A3} nanogel®] WY 3 %
AEHE g FH fx adE AR gAdA gl o Uﬂ RD-NGE& WY Hle& F=
st FAY x7] A9 7o = e 9 FAYS I o] Ay EYH S

“10-2018-0007280"c.& E3| &3t}
t}. RD-NGE 54 5E2 Ko Ags}7]o] A in vitrodolA 3532 RN-NGol| 1§
st A freEl BES gAgnh olE AsiA siA bl AEF(PAM, PAM-CD164, BAL,
IBRS2), primary cell culture(tonsil, spleen), PBMC °l| ™3t RD-NG9] Ht-g-& #3 s}
A3 1 A3} H A spleen primary cell culture?} PBMCol A wF&-AS &<l &git).
gt 2y Ao MEe Aoy HXAT dE 7 e AF
Rol HFA SR AFE DA ettt A= A F5% 7l=s ol&std FU ATE
F3 A ARE d 5 S Aol Adele] BRI EE 80%% 75T

2. 9A AEHE 498 24 : 100%
7F -2yl #SiAe] Qe S du8e] fAAE AdeHor F2Y o GenBankol T A
Hol &= A AHHAE Gt fARel = AFo] o] A= A S B
5

L -yl siF o] IEHE 28 #A 9471 A2 GenBankel

3. AT HA AHAE Ldu8e] A R BA 1 100%

7F 2 AT A S29% HA QIEAE 438 FHAE g AEHes
sl o] 5 w2 o=z FAF
v F2AsE TS FAA &3 7] EFITHKX275310).

4. AZF AA ANAE d5ise] Prtold 2 FI} AF 1 100%

& aUJrS/] volg 2 oA maE thget Al




5. TAY oteuol o] FHF2AL HF At 7€ &F 1 90%
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U, B A7RAL nho] o gl A E (Bioreactor) 9} thHFsr AAl 2 w3 WS BetHow oTs)
o] 10"TCIDso/dose G52 AAF 58S ZHg Ak 10" TCIDso/dosedll = =2k« £33
t},
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= 7es F5Ya Aol FiE 2

FolAH 101" TCIDsy/dosed] &2 3 4 9L Ao
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7}, B AG-7Le [NF-alpha/beta/gamma, 1.2, CD40LE &2} W BEAZ AMSE & I
FANES HH e daloA ~38d st FEY slo] ofdlnvlo]e] A~ WE ] Add=d
3l

=

7ol = fle] AT AlElE Farste](Moraes MP et al., Vaccine, 2003) 1€ ¥ &
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A Recombinant Adenovirus Expressing P12A and 3C Protein of the Type O

1.

Foot—and—-Mouth Disease Virus Stimulates Systemic and Mucosal Immune Responses in

Mice, Yinli Xie, Peng Gao and Zhiyong Li, BioMed Research International Volume 2016

(2016), 9 pages
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Figure 10: Anti-FMDV IgA antibodies detection by indirect ELISA.
(A) rAdv-PI12A3C given by oral immunization; (B) rAdv-P12ZA3C
given by intraocular-nasal immunization; (C) WtAdv given by oral
immunization; (D) WtAdv given by intraccular-nasal immuniza-
tion.
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2. Foot—and-Mouth Disease (FMD) Virus 3C Protease Mutant L127P: Implications for
FMD Vaccine Development, Michael Puckette, Benjamin A. Clark, Justin D. Smith, Traci
Turecek, Erica Martel, Lindsay Gabbert, Melia Pisano, William Hurtle, Juan M. Pacheco,
José Barrera, John G. Neilan, Max Rasmussena, J. Virol. November 2017  vol. 91 no.
22 e00924-17
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3. Increased humoral antibody response of foot—and-mouth disease virus vaccine in

growing pigs pre-treated with poly—y—glutamic acid, Lee JH, Kang IJ, Kim AR, Noh YS,

Chung HC, Park BK, J Vet Sci. 2016 Jun 30;17(2):253-6.
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Fig. 1. Comparative distribution of percentage inhibition (Pl) values at 0, 2, 4 and 6 weeks after foot-and-mouth disease vaccination
in 8-week-old pigs pre-injected with v-PCA at 3 days before vaccination. con, control; tre, treatment.
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4. Evaluation of cross—protection against three topotypes of serotype O

foot—and—-mouth disease virus in pigs vaccinated with multi—epitope protein vaccine

incorporated with poly(I:C), Yimei Cao, Zengjun Lu, Dong Li, Pengju Fan, Pu Sun,

Huifang Bao, Yuanfang Fu, Pinghua Li, Xingwen Bai, Yingli Chen, Baoxia Xie, Zaixin

Liu, Veterinary Microbiology, Volume 168, Issues 2-4, 31 January 2014, Pages

294-301
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Table 2
Results of contact infection.

Animal no. Vaccdnation status LPB-ELISA Virus challenge Day of onset” Protection 3ABC antibody

titres® (28 dpv) (15dpc)

1863 Vaccinated 1.8 Contact ! Yes Neg

1872 Vacdnated 0.6 Contact ! Yes Mez

1858 Vacanated 1.8 Contact ! Yes Mez

1869 Vaconated 1.8 Contact ! Yes MNeg

1882 Vacanated 1.5 Contact | Yes Meg

1854 Unvaccinated =0.6 Contact 4 MNo Pos

1859 Unvaccinated <[Lb Contact 4 Mo Pos

1860 Unvaccnated 0.6 Contact ] No Pos

1861 Unvaccinated =0.6 Inoculation 2 No Pos

1865 Unvaccinated =(0.6 Inoculation 3 No Pos

* Antibody titres were expressed as the recdpmocal log 10 of the serum dilutions giving 50% of the absorbance recorded in the control wells { wells with
virus but without serum).
" Pay of onset of lesion in feet.
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- Evaluation of HEK293 cell growth and adenovirus productivity in HyClone™
CDM4HEK293 medium (GE Healthcare, Swenden, 2017)

- Industrial Scale Suspension Culture of Living Cells(Hans-Peter Meyer, Diego
Schmidhalter, John Wiley & Sons, 2014, 242p)

- Enhanced antiviral activity against foot—and-mouth disease virus by a
combination of type I and II porcine interferons (Moraes MP et al., J Virol, 2007)

- Accelerated Titering of Adenoviruses (Bewig, B. & Schmidt, W. E,
BioTechniques, 2000)

- Adenovirus Expressing Human Interferon Inhibits Replication of Foot and Mouth
Disease Virus and Reduces Fatal Rate in Mice (Jia-Qi Chu et al.,, Journal of
Bacteriology and Virology, 2012)

— Characterization of recombinant foot—and-mouth disease virus pentamer-like
structures expressed by baculovirus and their use as diagnostic antigens in a
blocking ELISA (Jae-Ku Oem et al., Vaccine, 2007)

- JFN-a directly promotes programmed cell death—1 transcription and limits the
duration of T cell-mediated immunity (Terawaki S et al., J Immunol., 2011)

- Immediate protection of swine from foot—and-mouth disease: a combination of
adenoviruses expressing interferon alpha and a foot—and-mouth disease virus
subunit vaccine (Moraes MP et al., Vaccine, 2003)

- Nanogel based antigen delivery system for nasal vaccines (Yoshikazu Yuki,
Biotechnology and Genetic Engineering Reviews, 2013)

- Nanogel Based Immunologically Stealth Vaccine Targets Macrophages in the
Medulla of Lumph Node and Induces Potent Antitumor Immunity (Daisuke
Muraoka, Acsnano, 2014)

- Nanogel vaccines targeting dendritic cells Contributions of the surface decoration
and vaccine cargo on cell targeting and activation (I..J Thomann-Harwood, Journal
of controlled release, 2013)

- Temperature—sensitive polypeptide nanogels for intracellular delivery of a
viomacromoleculat drug (Du Young Ko, Materials Chemistry B, 2015)

- IPS-1, an adaptor triggering RIG-I- and Mdab5-mediated type 1 interferon
induction (Taro Kawai, Nature Immunology, 2005)

— Current advances in self-assembled nanogel delivery systems for immunotherapy
(Yoshiro Tahara, Advanced Drug Delivery, 2015)

— Mechanisms that deternine nanocarrier targeting to healthy versus inflamed lung
regions (Jacob S. Brenner, Nanomedicine, 2017)

— Classical swine feber virus triggers RIG-1 and MDA5-dependent sihnaling

pathway to IRF-3 and NF-kB activation to promote secretion of interferon and
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inflammatory cytokines in porcine alveolar macrophages (Xiao-Ying Dong,
Virology, 2013)

- Stuctural basis for the activation of innate immune pattern—-recognition receptor
RIG-I by viral RNA (Eva Kowalinski, Cell, 2011)

- Mammalian type I interferon receptors consists of two subunits: IFNaR1 and
[FNaR2(Kim SH et al., Gene, 1997)

- The human interferon alpha/beta receptor: characterization and molecular
cloning(Novick D et al., Cell, 1994)

— The neutralization of type I IFN biologic actions by anti—-IFNAR-2Z2 monoclonal
antibodies is not entirely due to inhibition of Jak-Stat tyrosine
phosphorylation(Novick D et al., J Interferon Cytokine Res, 2000)

- JL-32-induced Inflammatory Cytokines Are Selectively Suppressed by
alphal-antitrypsin in Mouse Bone Marrow Cells(Lee S et al., Immune Netw, 2017)

- Intracellular interleukin (IL)-1 family cytokine processing enzyme(Kwak A et al.,
Arch Pharm Res, 2016)

- Interleukin—-32 in inflammatory autoimmune diseases(Kim S, 2014, Immune Netw,
2014)

- The Interleukin—lalpha Precursor is Biologically Active and is Likely a Key
Alarmin in the IL-1 Family of Cytokines(Kim B et al., Front Immunol. 2014)

- The IFN gamma receptor: a paradigm for cytokine receptor signaling(Bach EA et
al., Annu Rev Immunol,1997)

— Cutting edge: Cross—talk between cells of the innate immune system: NKT cells
rapidly activate NK cells(Carnaud C et al., J Immunol, 1999)

- Regulation of interferon—-gamma gene expression(Young HA, J Interferon Cytokine
Res, 1996)

- IFN-gamma production by antigen-presenting cells: mechanisms emerge(Frucht
DM et al., Trends Immunol, 2001)

- IFN-gamma expression In macrophages and its possible biological
significance(Gessani S et al., Cytokine Growth Factor Rev, 1998)

- Viruses and interferons(Sen GC, Annu Rev Microbiol, 2001)

- Lambda interferon (IFN-lambda), a type III IFN, is induced by viruses and IFNs
and displays potent antiviral activity against select virus infections in vivo(Ank N
et al., J Virol, 2006)

- Identification of endometrial genes regulated by early pregnancy, progesterone,
and interferon tau in the ovine uterus(Gray CA et al., Biol Reprod, 2006)

- Bovine interferon—tau stimulates the Janus kinase-signal transducer and activator
of transcription pathway in bovine endometrial epithelial cells(Binelli M et al., Biol
Reprod, 2001)

— Interferon—-tau, a Type 1 interferon involved in maternal recognition of
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pregnancy(Roberts RM, Cytokine Growth Factor Rev, 2007)

- New and atypical families of type I interferons in mammals: comparative
functions, structures, and evolutionary relationships(Roberts RM et al., Prog
Nucleic Acid Res Mol Biol, 1997)

- Genetic transfer of a functional human interferon alpha receptor into mouse
cells: cloning and expression of its cDNA(Uze G et al., Cell, 1990)

- Interferon tau: a novel pregnancy recognition signal(Bazer FW et al., Am J
Reprod Immunol, 1997)

- Effect of interferon-tau administration on endometrium of nonpregnant ewes: a
comparison with pregnant ewes(Chen Y et al., Endocrinology, 2006)

— Interferons as hormones of pregnancy(Roberts RM et al., Endocr Rev, 1992)

- Ovine interferon-tau regulates expression of endometrial receptors for estrogen
and oxytocin but not progesterone(Spencer TE et al., Biol Reprod, 1995)

- The dominant follicle exerts an interovarian inhibition on FSH-induced follicular
development(Wolfsdorf KE et al., Theriogenology, 1997)

- The effect of pregnancy on the expression of uterine oxytocin, oestrogen and
progesterone receptors during early pregnancy in the cow(Robinson RS et al., J
Endocrinol, 1999)

- Antiproliferative activity of a pregnancy recognition hormone, ovine trophoblast
protein—1(Pontzer CH et al., Cancer Res, 1991)

- Antiviral activity of the pregnancy recognition hormone ovine trophoblast
protein—1(Pontzer CH et al., Biochem Biophys Res Commun, 1988)

- Inhibition of lymphocyte proliferation by bovine trophoblast protein—-1 (type I
trophoblast interferon) and bovine interferon—-alpha [1(Skopets B et al., Vet
Immunol Immunopathol, 1992)

- The IFN pregnancy recognition hormone IFN-tau blocks both development and
superantigen reactivation of experimental allergic encephalomyelitis without
associated toxicity(Soos JM et al., J Immunol, 1995)

- Cytokine-like Activity of Liver Type Fatty Acid Binding Protein (L-FABP)
Inducing Inflammatory Cytokine Interleukin-6(Kim H et al., Immune Netw, 2016)

- Proinsulin Shares a Motif with Interleukin—lalpha (IL-1lalpha) and Induces
Inflammatory Cytokine via Interleukin—-1 Receptor 1(Lee S et al.,, J Biol Chem,
2016)

- Removal of endotoxin from protein solutions by phase separation using Triton
X-114(Aida Y et al., J Immunol Methods, 1990)

- Amino acid differences in interferon—-tau (IFN-tau) of Bos taurus Coreanae and
Holstein(Kang D et al., Cytokine, 2012)

- The receptor of the type I interferon family(Uze G et al., Curr Top Microbiol
Immunol, 2007)
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- pppA2'p5'A2'p5'Al an inhibitor of protein synthesis synthesized with an enzyme
fraction from interferon—treated cells(Kerr IM et al., Proc Natl Acad Sci U S A,
1978)

- The human 2'5'-oligoadenylate synthetase family: interferon—-induced proteins
with unique enzymatic properties(Rebouillat D et al.,, J Interferon Cytokine Res,
1999)

- The 100-kDa 2',5'-oligoadenylate synthetase catalyzing preferentially the
synthesis of dimeric pppAZ2'p5'A molecules 1s composed of three homologous
domains(Rebouillat D et al., J Biol Chem, 1999)

- Effects of mutating specific residues present near the amino terminus of
2'-5'-oligoadenylate synthetase(Ghosh A et al., J Biol Chem, 1997)

- Enzymatic activity of 2'-5'-oligoadenylate synthetase is impaired by specific
mutations that affect oligomerization of the protein(Ghosh A et al., J Biol Chem,
1997)

- Enzymatic characteristics of recombinant medium isozyme of 2'-5' oligoadenylate
synthetase(Sarkar SN et al., J Biol Chem, 1999)

- The nature of the catalytic domain of 2'-5'-oligoadenylate synthetases(Sarkar SN
et al., J Biol Chem, 1999)
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