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R&D project

International cooperation bases africa swine fever (ASF) research

and theirvaccine development

1
CDhvac =]

General (Dr. Jason Lee)

+ Establish international cooperation network

related to ASF(with Vietnam).
= Basic analysis / antigen isolation of ASF virus

Arimal and Plant
Quaranting Agancy

SNU
(Prof. Chanhee Chae)

* Preparation of
various pig-
derived cell lines

* |solation and
Propagation of
ASF Virus

=
-1!::. 3

AR

L
L'

GNU
(Prof. Changhee Lee)

+ Recombinant cell line
production system

+ Development system
of ASF subunit
vaccine antigens.

o

Cooperation
(Infectious disease
department)

) + Virus antigen management
+ Quarantine measure plan
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AGREEMENT~
RESEARCH & FREELANCE CONTRACT}

Based on the agreement of the research cooperation signed on September 5%, 2019
between CAVAC, NLU (Wong Lam University, HCMC) and RAHO-6 (Regional Animal
Health Organization No.6) on the implementation of research and experiments of the project

"Development Research and Producing vaccine against African Swine Fever (ASF)
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Real-time

AA gy AlAE 1A
(P72 @AMAt  @E)T Wl QAMASFV P30 antibody  AMR)

FIGURE 35

ASF hy indirect i test (IPT)
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Tenganios ﬂ o
o
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o % . Pusitive samples show specific red
Partiar necheo seaucnces s esegues 1 TN e pTE gene PO ampbcon used fo sfalmr-g i the cytoplasm of the
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I 5. ASFV #ks

® ASFV Zh3X
- 7t cell lineoﬂ o

. MARC-148-

AR
an

2 g4 (real-time & WY 0;.‘ in Raho-6)

g Alaw

g 2HolS QJst 7t cell line &8
st Y (cell table &8)

L R R LR ooy,
T ¥
T frozen:
Fosrmai-
] - | EpmtFelal
ALt
Frocenies: ascitvEreri-
-2
Biomaboty Brosafory o on L5 Public Health Servicoe
Levsie LR, it IS e mww of rru_- CLUSICMEr [0 arnsure fhal Bher
Ferewafare s CorTiEalys wwalh Dy g Femr Bhuen Snarr STRAnERS
Fugo Erwibryo-
Apphcationss | This coll line &6 sutabie transfocison Bose -
T Eiorage Tigued nelrogen vapor phase.
Condibions: LRENOG LT
T T WANuS | Porcine reprodiec e and Tesparaiory Sy Trinarias viluis, Shrreasns rolaneirs - |
=
2. MA-104-
CWgarasm. Care opithec us asthsopis.
TrssiLem- -
Froduct frazen.
oA
Farphology - | epiiwelial
T o—
Brosatoty ﬂ-’ﬂﬁﬂ-ﬁ-‘ff Claszsification is bazed on LS Public  Hooplthr  Service
Lavek muumwmm:mammwmmwm
rmmhos COMPIY WIt BROSSISEY FECRIIIONS Tor Eair owr
Aagres Ty O
Appilec Aliors-. Thes call hree = 8 sulable ransfechon host -
| Sorege | Liguid reliogen viapor priaie.
oS-
e Sirman rotavirus -
Seurne arpribubity -
3. Vero-
Cﬁmm Corcopithecus asifops
[ Temswe [ Wodney.
Produt Frozen-
Forrmat-
AT Tosal-
[
Fropesrties.
Beonniety .B-fﬂsul‘i_-qy cmmaﬂan = Basedd o r.
Lerwerd: Gude&n?s, = !hc S [ ol Efremar
ﬂ-;-l'_\"im Cowrymaly wath ficss iRk for BRiver COaerd Ecrles
A
Thin call linser ¢ o B Loseed Tor Bhis CHebor Bioey GF vl GAGot
This catl e can be usaod for effcacy testmg -
Thus el heve can e uvsed o siuedy malnriaae Biology. -
Apphcatons- | This coll oo can be used for media testing.
This coll v Can D Usad hor rrﬁap(:anm ReEstiang -
This ol lirver is o scoiaisle rans ot +
Thus cosll s con B used for the detec bion of virmus in geround Beeed.
Sicracgn Lionncl matrogeen vagsor gahaasan-
Coddirons:
G polararn, Cirlnh veis, Frcunm i, oas FOwvet s, i
Forest virus, Kokolsera winos, wirus, GUANDa vires, Tacaros virus
o ""”’m T A WIS, S-S (DArainfhecnen type 2}, SWA0 wiliis, Measles wirus .
SPUEtY - oy sbitay mﬁmuﬂmnﬂ’mmimﬁiw
awderoreries 3.

I 6. Monkey kidney S-2ff cell line
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1. PK-15-

Product Frozen.
Foomals
-
% - Adherent.
Properties.:
1.
Biosafety bmd on

|_Apphcatons- | This cefl ne is a suitable transfectran host -
Storage Liqusd mitregen vapor phase.:

Classical swine fever virus | Classical swine fever virus.
Afncan swine fever winis «
Wirus | Vesicular stomatitis, Glasgow (Indiana) ~
Susceptibility] Vesicular stomatitis, Orsay (Indiana) »
Waccinea virus -
adencwirus 4, 5, Human Coxsacleevirus B2, B3, B4, BS, BE. »
“Z. Porcine alveclar macrophages [PAMs) cell line-

Organism~ | Sus Scrofa, pig-
Tessues | funge

Product Frozens
Formats

Morphology- | macrophage-
Culture Adherents

Propertiess

1+
Biosafety | Biosafely classification is based onUS  Public Health Sewvice
Level: Guidelines, it is the responsibifity of the customer fo ensure thal their | g
Ages | Bweek-oW-
Apphications- | Thes cell ine is a suitable fransfecton host.~

Storage Liquid natrogen vapor phasas

Virus Classical swine fever wirus | Classical swine fever wrus-
Susceptibility<| African swine fever virus

132 7. Porcine §-2f cell line

Format:
Morphology- | Fibroblas:
Culture
Properties-: adherent
1-
B Y Biosafe fcation 8 based
Level: Guudeines, i is the responsibiily of the customer o ensure thal their
facilities conmiWy with biosalely regul for e OWwT CouTHne:
Age. 1 day old newbom

memmmmlmtuamm
cells for routing diagnosis of rabies. «

Applications. | This cell line has been used as a host for transformation -

with expression veclors contaning selectable and amplifiable

marker

m_ Liquid nilrogen vapor phase.
Conditions.:
irus Fuman adencvius 25, REovius 5, VESICUIar SIoMmatiles vanus, Fiaman
Susceptibehty-| poliovns. 2.
2. NG108-
- | Mus musculus {neuroblasfomal mouse (nevroblasfoma) raf {phomal-

Tissue. | Brain.
Product frozen-
Format-

| Wioiphology.” | Tak round, 10 1o 100 meciometers diameier-

Cuilture Adherent, but please note. as the culture media becomes acidic -
these celis begin io detach and grow as a

SUSPENSION,
Mmuwmhmnmmmsw
1

Biosafety | Biosafelty classiicaion s based om

US Public Health Service
Level: Guideiines, it is the responsibidy of the cusiomer fo ensure that their
facilitses comply with brosalely regulations for their own county=

Apghicabions Thas cell ine 15 a suitable transfecton host.-

| Storage | Liquid nairagen vapor phase-
Virus Rabaes-'

a3 8. Other §7]A] &-2f cell line
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o]
o

Eu ¥bA ASF diolg]A eq X|&A 0] AHZ SHH (Raho-6 & Nong lam University &

).

- A SX|T W 70%7F ASFVol| ZaE AEfY.

- Raho-6& Ul d9¥ 22 7|55 @Fdte 7|#He2A 7} 5712 FE ASFV 94 FA|
S0l tisted AT 225 72

- Raho-6 7|#oA &HE= ASF o4 A=
S (OH5 30070 o]/o] ojdl AAl &HHE).

- 20209 24 192 A7]|7F shut down H a1, X 2020 sample® &tH = 712 1 2, 9,
104902 oF 47§47Fe] ASF 9JAl sampleg &td @ Xt sh

- Longnam tjstw. ®s5t F 21} 192 A7]7F shut down & @11, ASF @A 5450 ®&51
sixjo] st AelE mUER st glon], Welshd AWe Waystel 23 wWAlo] tha

a5 Bt 23 .

ol-rlé

gol, Y, 2 xR, 8 S o

rlo

> ASF & A4 ® AMlzy AEa WAHA A 7| A+t
o =2 ulo]gA AXA ANZO] ASFV ZH4Al &l U Ad

v o8] & Y ASF ZF2A d]lw (Real-time PCR, ALA test)

- PAM-KNU cell At : 247to] %41 sample2 PAM cello] ZZGAIA CT valueS QIst A,
Lung/Blood mixo]|A] Lymph node mix ¥t} T2 Eo]AlQl 9 X A}Qfo] 2hlg] it XA
sample2 T AAIZ]X] &2 1-7(Negative control)gAA} & F2 CT value 35.4% THE A

D[o

O
I 9] negative control(<45)1} v|wsto] H] Eo]A0Ql ¥vIS S HY
7 qd

o
Table 1. PAM-KNU cellof|A9] ASFV ZF7d vl 2t

Cell Sample No. Challenge Sample CT-value

1-1 24.41

1-2 Lung/Blood mix 22.79

1-3 23.79

PAM-KNU 1-4 29.72
1-5 Lymph node mix 25.53

1-6 30.9

1-7 Negative control 35.4

Lung/Blood mix original 17.19

Lymph node mix original 18.75

- PAM-KNU cellof|A| ASFV 9|4 samples 48 AlZ] 23}, Negative controlof H|stof A
Aol A ASFV P30 TriAlo] ZAEE|9lS.
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PAM-KNU staining negative

PAM-KNU staining positive

- PK-15 cell 23} : PK-15 cellof]A ASFV 2]A] sampleS
of]A] Lymph node mix Bt}

- 9. PAM_KNU cell line 4 ASFV P30

a

7t
(=1

o
a
aro. O

aro _'_I_xi x} H]'o:] Oko] Val

VAN

Z HAe

2

>

AlZ1 A3}, Lung/Blood mix
0, Negative control®] >45

CT-valueo] H|5to] ZFAA|Zl 1252 22.81~30.892 F2 CT-valueE UEIJS.
Table 2. PK-15 cello|A]9] ASFV Zt4A] v

Cell Sample No. Challenge Sample CT-value
2-1 23.68
2-2 Lung/Blood mix 22.81
2-3 24.25
PK-15 2-4 26.53
2-5 Lymph node mix 25.86
2-6 30.89
2-7 Negative control >45
Lung/Blood mix original 17.19
Lymph node mix original 18.75

- PK-15 cellof|A] ASFV 9]JA] sampleS 7+ A|71 A
9] conditiono] £X] ot HAo] &HAl5] HOo|X]=
Aol ASFV P30 ©HiZlo] A3F AEE9 LS.

J_} P30 o]‘;(ﬂ_l H]Eo]K-I 73 ol—o] CI}-_]_]_ cell

oI A9t Negative controlo]] H]5to] AL

PK-15 staining negative

PK-15 staining positive

Lymph node mix XC}

a2 10. PK-15 cell line W ASFV P30 ZtAh ZAxt
- Vero cell 21} : Vero cellof|A] ASFV 9] sampleg 7+F A7l 21}, Lung/Blood mixoj| A
oo O XX} wheioro] AZE |91, Negative control®] >45
vlsto] Z49A|Zl 1252 24.44~31.688 P& CT-value2 LERIS,

CT-valued
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Table 3. Vero cellof|AQ] ASFV 7t vl

Cell Sample No. Challenge Sample CT-value
3-1 25.53
3-2 Lung/Blood mix 25.31
3-3 24.44
Vero 3-4 30.83
3-5 Lymph node mix 28.33
3-6 31.68
3-7 Negative control >45
Lung/Blood mix original 17.19
Lymph node mix original 18.75

- Vero cello A} ASFV 24 sampled #'& AlZ] Zxt, P30 PAQ] v]S0]A Aol Tl cell
9] conditiono] £X| Zoto] dAHo] =t OIX|9t Negative controlof B]sto] A

oA ASFV P30 THiAo] A3F HEHUS

it
ol
[
o)
Ra
rir

Vero staining negative Vero staining positive

J= 11. Vero cell line 4 ASFV P30 7ZtAF ZAxt

- Marc145 cell 23} : Marc145 cellof|A] ASFV 29]A sampleS ¥ A|7]1 23 Lung/Blood
mixo|A] Lymph node mix Y¥r} W& S XX} d¥rsiofo] ASF T 11, Negative control@]
>45 CT-valued] H|sto] AAIZ] 1552 22.15~30.492 F& CT-valuegs UENIZS.

Table 4. Marcl1459|419] ASFV ZF$d H]a

Cell Sample No. Challenge Sample CT-value

41 Lung/Blood mix 22.15

4-2 23.13

4-3 24.52

Marc145 4-4 28.07
4-5 Lymph node mix 23.72

4-6 30.49

4-7 Negative control >45

Lung/Blood mix original 17.19

Lymph node mix original 18.75

- Marc145 cellolA] ASFV 94l sampleS 7tH A|71 A3}, Negative controlof 8|sto] A|ZA!
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oA} ASFV P30 THliZdo] HEE S

5 ™ *
‘3‘ L] %
: ™
=
o -
- - e
- 2 L
i e
o, e & s
d -
MARC145 staining negative MARC145 staining positive

J= 12. Marc145 cell line W4 ASFV P30 &t 21t

- MA104 cell 23} : MA-104 cello]A] ASFV 94l sampleS ZHH A]Z1 Ayt Lung/Blood
mixOoA] Lymph node mix BT} ¢

< AR Eelde] 4 H
>45 CT-valued]| H]3to] ZHA|7] 1852 20.87~31.132

a a
o, Negative control?]
& CT-

CT-valueE UEeRIE.

Table 5. MA1040]A419] ASFV 742 vl

Cell Sample No. Challenge Sample CT-value

5-1 21.55

5-2 Lung/Blood mix 20.87

5-3 23.23

MA104 5-4 2'7.99
5-5 Lymph node mix 23.23

5-6 31.13

5-7 Negative control >45

Lung/Blood mix original 17.19

Lymph node mix original 18.75

- MA104 cellofA] ASFV 9]Al sampleS 7t A]Z] A3}, Negative controlof H]5to] A LAl
A1 ASFV P30 ©¥ido] o HEHUs.

MA104 staining negative

PR, i = o
e — S =l < R - - 3 )
g o = _—— po ] el L
- 2R it Da . mﬂ' ~
——— —_—— g T '_::'
= = g e i 3 & a
= > alk 8
. kg

MA104 staining positive

2 13. MA104 cell line WY ASFV P30 Zt#F Azt
— 22 —



- BHK-tail (CD163) cell 23} : Marcl145 cellofA] ASFV 2J4l samples Z4E A7l 2y}
Lung/Blood mix0o|A] Lymph node mix BT} @& SXA} @tslQko] AF ¥ 11, Negative
control®] >45 CT-value©] H|5}o] ZAFAIZ] 155 25.16~312 F& CT-valuegs UEW

o

O -

Table 6. BHK-tail.CD1630]|A]2] ASFV ZrZA] v

Cell Sample No. Challenge Sample CT-value
6-1 27.3
6-2 Lung/Blood mix 26.49
6-3 25.16
BHK-tail 6-4 27.68
6-5 Lymph node mix 29.63
6-6 31
6-7 Negative control >45
Lung/Blood mix original 17.19
Lymph node mix original 18.75

- BHK-tail(CD163) cellof]A] ASFV 2JAl sampleg ZtH A]Z1 Z1}, Negative controlof 8]st

of cell L5 Wolx GMOR QT AE F2HS HA T & AL

BHK-tail.CD163 staining negative

«% 3l s

BHK-tail.CD163 staining positive

J= 14. BHK-tail(CD163) cell line WY ASFV P30 ZAF Aut

o H|E XAl 2 ASF Tra/d AlZ2% Single clongt_CAS_01
- ASF wiolg] A0 =2 744248 Hole cellMA104, MARC145, Vero, Cos)g A¥st7] 95t
o] oJ3] cellSo] tjsto] single cloningdto] 7+¢ A3t A} original cell B} =2 7kax
S Ho]& Single cell(CAS_01)2 &4 (Fig.7) 3133
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| MA104 MARC145 | Vero | Cos |

7 15. ASF dpole{2of tjgt Zf42do] =& Cell clone 49

e H|EUr Al ubA ASF Hlo|2|AZR Ee]

- BloodolA] ASFV #2] A9S Rlestict. ASF vto2{2of oigh Al Al Hx) ol oist
Real-time PCR ZAxH= ZF A= 4 ujx]¥ FFCT value 7|& 292 20.870] %} 1L, MA1040]A]
119 Ati(Fig.8) oF At vpolaj o] SA40] 22t Zs #HUsIAS(CT value : 13.95,
about 1 x 107TCID50/mL).

468 1t 1946 60010

SE & R A Y
ra k- R LRG|

HE RO
g 3T

i
188 10 RO R
L 1

il

=]

Paviage

2 16. MA104-original cell lineo|A]2] ASF-KVL sfol2iA Af

> Nz ASE/MAYE T Y E & A vl AJAR LH(REY BRY s2Ax
w34 =)

® H|E 2Al ASE d"io|g{A W A|&AQl AHZ sHW(Raho-6 & Nong lam University &
%).

- Raho-6= %Lﬂ gL} e 715 D%é}% 7|20 2] 7 =7}2 HE ASFV 9]A] A
=0l tisto] AT oS T3

- Raho-6 7|&ojA] &WE]= ASF oJAl AMESe ol aAnA, 7t x&(H|, v|F} )52 ok
2 (UR3 3007 ool o4 A efEd).

- Longnam tfstil ASF A 57450l B2sto] =ix|9] JAdstd JEiE ZUE T st lo

of, Yelsta uAe WAstel FF WA OfF &% Wk 2B,



® ASFV ZF5A cell line(CAS-01) ¥h= 2 Fr}p

Colony selection

* 3 45 & 7 3.9

-

— Llpananned —i (5

moAmY

Gell

CAs-01 &

ATWM”M‘G’ -"{""" “'Cr{' ISG&'GGC'ET-!TG’-TI"A&: .M—'Ui ’.-ha"ﬁ"’?ﬁ LAT.’uCh"'ﬁ-uT'a‘{nTC" GLTRAATGATTTTS
T T A T T A A A T G LT AT A T A TG T T AT AT T A G TR A T AT TAG AT TR CATAG AT AT AT A ATGE G TR TARATBATTTTG
I R T AR T T A A T T T A T AT AT AT A T T A G T A A T TG E T AT A T A A TOG G T e TA T GATT TAG T AT AT TAGTA T TR CATAGCATATARTCALATRECTIRCTAARTGATTTTG

7131 18. CA-CAS-01-A SRRy &4

=~

PN
— O DO
s —
— LS
I m— hAmrclas
— —_—— ek CD16S
=
- |
=
= == 725:/;=i§:f
e e
e — l:;LM = — wero -
— == A= zZ&.aa
s -
= o —ga
= " - e i
== e — . =
nMarcias S
= — a0 =
a3 19, O Mar W ASF dpol A 4 &l 3 Al vl

gt N259] ofmf 7t A2 H}Olﬂii(ASFV)Oﬂ et A4 Z2at= Adi(passage)d
2 2t AEZE ASFV SRR MW 25 AT,

AR t44/dE ASF violg|A P72 9AXLE real-timeQ 2 EF7Jsto] Ctgfo= LUESR]
o8], ASF o|2|x P30 SAALE @Mstol, vfolel Azt AlEAN A i 2e

St
= v o-
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- Amzd 5Y FUS A5 A 2 MALO4OIA R SH s 1S el

A == L oglO0TCID50/ml CT-Value

9 30
8
= 25
7 = ¢
2 & = g 20
F = = = @
=1 = = = =
S E = = = 15 2
= 3 = = = = =
o = - 3 . = =
S = = = =
-2 = = = = 10
2 = = = =
= = = = El
B = = - =
0 = = o
CAS-01 C1 ca ce c7 cio
Single clone
B == L ogl10TCIDS0/ml CT-Value
9 30
8
25
7
E 6 20
= s ]
a = 15 ®
o >
s - ©
k) 3 10
2
5
1
o o

M2 Marcl45 V1 V2 Vero
Single clone

= 20. ASF glol3A 7ZhA MJE U single clone &2
- MA104 2A|Z @ MA104 S2ff &L A& ZF2E9] ASFVo thfst ZF4d-& Cttat TCIDH0Z
SHRIGHTAIY) 2.
- Marc145, Vero ¥ COS AM|xe} o]59] T AN =
- 1 AikE &5t ASFV da/d M2g 3

19151918

1
opy
>
g
ol
o
@
oo
e
>
¢
<
=
x

AL B

30 .
_zs —
g s v .
= . s
E 2z % s
?a‘_ 20 S a
S 1s =
= as £
= aa =

1z 1

10 &

e zr ar  ar se prs 7e . se  1oe & 3 N = =
PASSAGE DA¥S POST INFECTION
o Korea. g Yeoncheon i FC. 2018 Korma Pl Paiul-FE 2018 e Korea. Pig.Yeoncheonl-FC.2018 —m— Korea.Pig Yeoncheon1-FC.2015_P9

—a&— Vietnam.Pig.Hochiminh.KVL.2019 —— RT-positive

N o®

I el I

—

OHNWELDNB®

TCDSO/ML
O H N WbHOD
TC0S0/ML

o 1 Y s 7 2 #
DAYS POST INFECTION

—— Kores Pig. Fajul-FC.2019 Korea.Pig.Pajul-FC.2019_P9 ———Vietnam. Pig. Hochiminh. KVL 2019 Vietnam. Pig.Hochiminh. K\ 2019_P9

I3 21. CA-CAS-01-AS 223t ulojg| 2 e

DAYS POST INFECTION

- ASFV g4 AIEF (CA-CAS-01-A)F  Balel =Y AR 23
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opA

(Korea.Pig.Yeoncheon1-FC.20199} Korea.Pig.Pajul-FC.2019)2} HIEE ‘H2F& 1
(Vietam.Pig.Hochiminh-KVL.2019)& 2|3,

- AdEld = 1, 2, 4, 6, 10 4o & AMx &3 wgS ASF Hio]2{A P30 {AIAE
o]&sto] ISt 11, = 22 A-3% 25(Korea.Pig.Yeoncheon1-FC.2019_P10x} Korea.
Pig.Pajul-FC.2019_P10)1} HIEY E2|F 15(Vietam.Pig.Hochiminh-KVL.2019_P10)&

st

A

e

[ 12
| KoreuPig Yeoncheon! R 201 | Norea Pig Yeaocheon! FL200E

& i L L3
Kera Py Yeomheon! FCI0TE _ WareaPg Yeorcheon] FL2M | KoseaPigeoncheon | FL20M

5 22. CA-CAS-01-AS &83t adapted ASFV & &4 (3F)

= u = = . . . =10] W=l=
® A7 ASF #2|% &8&%F inactivated vaccine AT 2 & &g}
32
30
28 - — — — — g — . = =
26
2 24
T 22
= 20
5 1s
16
14
iz 1.69
10
ipP 2P 3P ap spP &P 7P sP ap i10P
Passage
—p— Korea.Pig.Yeoncheonl-FC.2019 ——RT-positive
Sample CT-walue
Positive control P1O.Ycl1-01_bullk 11 .89 1202
¥l (BEI Smba 2= 19.54 192.49
HE F original Wel_ concentraticn
(BEI Smbha 235|) 2022 Z051
el (BEI Srmhba 23] 28.34 z28.38
=Z =E 1st infection Weol_ concentration
(BEI S 25|) SES, S
Yl (BEI SmbAa 22D = =
After 2nd infection ol _ concentration
(BEI Skt 223]) - -
RT-PCR control 27.74 28.01

= 23. Inactivated vaccine ¥ propagation ¥ =3t &0l A|d

- ASFV ZI3A N2z (CA-CAS-01-A)2 &35to] =24 E2]3 Korea.Pig.Yeoncheonl-FC.20
19 passage 10 sampleg &-85}9], inactivated vaccine antigeng A x5} 90, BEIS 0]

&3sto] =2t A
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2nd Origirmal 10" diluticn

o
_concentration

a9 24, 2ot Fo Oigh 1, 27 Az A Z4F =l

® oM ASF uolgjx gjx] U &% 7} ¢ha

ASFV 7+ HE3 (CA-CAS-01-A)E E35t0 24 E2]%F Korea.Pig.Yeoncheon1-FC.20

19 passage 10 sampleS 28519, inactivated vaccine antigeng A &3t

ZYUAATANA LS adjuvantS BESto] HF 2} WA Az,

ASFV Egs} WAIS 13] AFotn, of 4550] 3AWELS AAY

ASFV 25 widl HF Solk Ale 371 A% RAL @54 244 5 ojud YYFHE B

Olx] Q4t=5-

Aot o 2 ASFV ¥BAl 71 A] 2HAD/unite] o2 524 A5 AA|st, Ui 22]¢

AR H}Olﬂi’\J BEdS USR] flsto] 1, 3 HAD/unite 2 52 g5

3 g groupdl e WAl Tg0lH BF BE & SUARE A} dojito

o, IHADZ 574 53 groupo|A+= WAl 2504 54 35 = 7TE/TE HAE Lojd.
£ WA HAPE Lolstont, WAl HEY TgolA of wel HA} Lol

L= 712 3Holst (antibody dependent).

A

WA 2= URAIY B A AYPAQ ASF vhol2A g AAS HY.

Survival of Data 24:Survival proportions
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<ol &tA]| 712 &£435t1, EX o= AFstEl ID Screen African Swine

]E% ALg-3t
AFst ool ASFVO| Tt Eo]AQl FatatA| HAAt: 7]|&0 2rE
842 21~2127}1x] 26’8 DMEM Hj&] 2 3] 4]

st
Aok &7 1AIRE viot
O 74-

=
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S, 2X104 freshly trypsinised pulmonoary
wellof] B3ttt o] Aef=2 36, 42, 72A13H5Qt 3
5% CO2 7oA vid3t & Anti-ASFV p30 polyclonal antibody 200Hf 3]A]cH



[phosphate-buffered saline Z3F 0.1% Tween 20 (PBS-Tween)]2 ZF wello]] &5t 3
7°Col| A 1A]7F vjstict. PBS& 23] washing 0], anti-rabbit polyclonal antibody (AP)
2 BR5k7 37°Co|A] 1A]7F ujFstct. o5 &]| £ 02 Fast red A|2FS 0]-85F0] el S 5t
ettt opA|Rte 2, fAR 2 Well*u 3TOlE A5t Mof o 22 M =2 st A
54 BE7 AME Aol s ssteith EsaA B 7lEe offet 2t

- %VN = [1 - (579 59U BARE L5 welldld 53T @4 Anie] F@/ 84 haol
A B 4 Alz4)] X 100

- %VNo| 50 o2 gl A @At oL ojnf b BN T wlo] G4 FoA
Jt2 s VNT500]2} A8t

rultl

- ASFV So]xQl QIEH & Zut 74| A2 57 : AFleh & 2E$51 Ficoll-PaqueZ ©] &5}
of &xF ki l(peripheral blood monocyte)S 22]st &, AHE3tE]o] 9J= ELISPOT
(Enzyme linked immunospot) 24 7|E(MABTECH, Mariemont, OH, USA)S ©o]&35}o
ASFVo]| Eo]A9] [FN-r £8] N2 & &4 st1, 22]% wdxdd thsi 1= ASFV 3tdo 2 A}

=olo] IFN-y 4|5 §-=5t1l, ELISPOT Readers ©o|&sto] ELISPOT Kito]|A] I[FN-r &H]

Nlz9] spot 7H4E A9

12

- @% ASFV g 0|4 H7 - A S a4s AP o= RiF st Edojx ASFVE 74
2F 25ttt} 72H7Eo] A3 L standard TagMan™ thermal cycling parametersS 0]-85H0]
ZA5tH, The Sequence Detection System 1.7 software (Applied Biosystems)S 2 1}X}
2 #4295 o83

- AZ9] cycle threshold levelo] 40 n]gtolat® QFdo 2 woksteh Ao HFS sl 2t Alz

o] B5AH Ctaf3 BEFE7{E(standard curve)of| tjdste] DNA copy 4~/mla 433

v H Eqsl-x% m 7}

- ASFVe} B1® WRlRAet WA 324 AF 102 FUE AR of 72030 B0L A
sfol u], 71, u]A, AR, WEAS AL, 7 A7) GebA A(R7 Ahe J1%stn, =
29elo] DA £ B0) IS A HREQAS AAlste] 717t @ojdos Wue wha
sttt 7t A7) = d o R A A Al (lymphoid depletion) AE =2 &3 (hemorrhage) A =0 ot
2} 0~35g0o8 JESslo: AFo] 3 = o}X AldKsevere) 74%; AFo] 2 = FEL
(moderate)o] %91 A30] 1 = Z0]gH(mild)e] 9 A30] 0 = A3 Y¥lo] g AL So
2 A

v 324G ZAYCIA ASFV F4 7}
- WuolA ASFV 39 2% © ASFV BE 37|0|4 HARASEEE o] 83 ASFVY FAAE

rk



v

F7gstaL, WAlol aupdold Al F= Ao AF|e 7oA ASFV & gl M7t

O

S Al

Ral
z

ASFV 3190 B9y | ASFVE &5 1804 A1313t 5748 A7]oA melams g A
o} MG A 3xbAE, dxhdE ThAolA AL&3H ASFV p30o] st thEeA
sterg e Eust 242 HOAA0A o

=

—1

|

uu
>
o
ol
I
4
2
N
ba
J&
2
cE
nJlo

(polyclonal antibody)

u:ﬂJ_lEOSL'
U

7

LI

0.25 m29] WAL 1032 Asto] ASFV Fgulge Holt AZo A2 AL, %
ASFVOl that YL ANELS §A Aeisto] ol v,

£ 2wy
EARAS 7t WrkRo Auptac] oiste] Shapiro-Wilk tests Alqstel Hwi
(normal distribution) o5& H|AESIC} Uhek EARIR 7 AFE25HH, ANOVA testS A

i

edsto] 15 79744 oRE 24 imr. QFoF ANOVA testoll A 127F Q0o]A o] Ex|5HH,
Tukey's adjustmentS o] &3tof 187t} o4 xfo|S EAgic}. vt EARtR7}F ATE
=2 51X 4OW Kruskal-Wallis test2 A|8§sto] 127 Q0|4 ofR=s BAshc} ghok
Kruskal-Wallis testof|A] 57 4 9 o] o] &Af5tH, Mann-Whitney test2 o] &35} 1.2
9 §old Atol& A9ttt Pato] 0.05 olstE /o4 U&o=z (tadh

Obm

D:

ogt
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2.4. ASF 8io]l2]A AT subunit BHAl 7iEr A|AEN L& (ZFA cell S
O 2 3d= 3% 231 : ASFVo| ZtAS Ho|= transgenic cell line 78
> ASF ulolelA 44 Bl 284 24 9 So] 48] CDI63 LAl GAA} Sty

o ofmal7} A GH(ASF) slol2i A A4 AEFE LS AT /N ATAEY MER AR
2 9@ A %)

v Ezuola QAR AT AAH 15
- Zle2utol2| A BAloA] EAKQ QMAIY DNA Y 7182 o830 BE QMA A%
Mol WA GESIE 2 L AXY AZFE 15T 4 A AAS PEL

——

— =

HEK-293T cell

Step 5 : Colony picking

- -

B -
B B

ee————————_ o -

Step 4 : Antibiotics
treatment Step 6 : Screenmx by Western
bloﬂmg &, FA staining

[ | |
D —= D

Step 2 : Infect target Step 3 : Transfer cell on [ HIEZS WA A|AM 22 ]

cells culture dishes

21 106, AESE NZR AA JqA A
® ASF djo]g|{A Eo] 84 ©ElA QXA W xRS THiA &

v S| §2) CD163 LAl Qxix} gy

- ASF djo|2{ A7} Scavenger £~8A] % sl CD1632 ASF vio]2iA Aljo] Fast A=
I WA A2 webA =X {2l CD163 (pCD163) A ARE Welshs MZFE MRSt
7] Y3t 229S X385t S, HAl A AzofA] A RNAS FE51% 1, pCD163 -4
Mg 55Y 2 e 50l meto|olE AASte PCRE Al9gstYlS. PCR a2 A7|ds=
&5to] e &RIstgion, o5 pGEM-T HEjo] 225t pGEM-pCD1635 A|AtsHd
31, BamHI @ Pvulo g Atsto] oF 3.3 kbof] sEst+= =& 2QIsHYE 2.
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% 107. pCD163 9™ AF &l

FB-Zeo WE|(2F 6.6 kb)S ZZKligation)A]|7], pFB-Zeo-pCD163 (2F 9.9 kb) &

)
e
o e—
 —
—
R —
- —
e

pFB-Zeo pCD163

I3 111. pFB-Zeo-pCD163 &3l ®lE] A&t

v &7 CD163 7|¥F AT YA SHA} o9
- 7] Qef CD163 (pCD163) GAHAIS Wishe AmZel Bf2o] C ito] AU (tailless)
CD163S Wdste HmZg AAsL.

™

2 112, pCD163 ¥ tailless CD163 BAI &

- Site-directed mutagenesis PCRE &3l wild-type CD1639] TM =09l &to] stop Z=
L Ot5o] C UHE A ASH tailless CD163 AR SAAFS A|AHSHY S, tailless CD163& 2
4 5 pFB-Neo WE|o] AUSIAT T7](2F 9.9 kb) X A/IMEY B £5 tailless

CD163 A=Y SAAHE EHelotae.

fru

» ASF ujolg]A 7t &3 22 A&t/ 2H5}

o =Hot MR AAZ 2t AA| Fd B0 2tA|(telomerase) F7HAL SE

- HA foll 2dElg mlEgiAN el FHeE AER AARZ fsto] Q1A Fo H=Z oA
(telomerase) 74~} (hTERT)E &Hal7] et 22ES AUYstA 5. hTERT RAAE SF

& 2 e 5o] mefo]u]F o] &sto] HeLa AZoA RARE 5EAIZLL, RAA A2 &

7195 §oto] ARG FHY JAAY 7] o 3.4 kb2, pGEM-T Hejo] 228}
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9.9 kb

pFB-Neo tailless
CD183

3% 113. pFB-Neo-tailless CD163 & #lE A%
of @71ME B4 5ol hTERT fAAERIS ¢RstYS.
o 22/ =X CD163 vhZed AMEY M5 A4
- xRS 2R AA &7 0 iPAM B2 7|E& N ZZ(BHK, PK)2 o|835to] ASF djolg]iA
2841 CD163 Bl §AALE BAYshe AAY LTS

Ato] W gaE B3toz Helstgon], AZER B

el

i
=
N
bl
ol
3%
glo
P
)
D
w
2
15
2o}
do Jm
2

1: PAM control
CD163 2: PAM-pCD163 #2
3: PAM-pCD163 #3

1 2 3

I 114. PAM-pCD163 Rx3F A|EZZF Western blot Ay}t

PAM-pCD1632

CD1e3

B-actim

36 482 S0 JF2Z2 =84 ar

= 115. PAM-pCD163 RfZRSF Al A7t pCD163 & At

1: BHK-pCD163 #1
2: BHK-pCD163 #2
3: BHK-pCD163 #3
4: BHK-pCD163 #4

5 BHK-pCD163 #5

- CD163 6: BHK-pCD163 #6

e T: BHK-pCD163 #7

1 2 3 4 5 [ i B g9 40 11 8: BHK-pCD163 #8

9: BHK-pCD163 #9

10: BHK-pCD163 #10
11: BHK-pCD163 #11

I3 116. BHK-pCD163 A A3 N2z gAEH Bt At
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l EH"‘/‘ﬂi-ké =22 °P71 Yafl ojo] =EE QA {2 B=oA] FAA

SELEH =] i) Bl = s o R = 1 8% X | I S A4 = e
[ R B i oAM= 23] BX)

a2 117, QSRR W R 7] A o

23 118, SUEA] Rl ECjufef oo A A= (P1)
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> ASF ufoleA AT ABEU WA Y A%
o AUSU WA FU AL AA 75
- ASF dfojeja Fxchd Z2 ¢

= % ufolelA 4] U ufolejA

A ol

24 5t9Z.
SEX 2
A238L o
cD2v o
p72 Q
p30 (@)
P32 o
p15 (@)
p35 (o)
Pp62 o
Cp312R o
p12 (@)
G5R o
P17 (@]
p54 (@)
> 119. ASF vfolgiA
- ASF djo]g]A A|x3F chelAl &t AA 4 =%
< waston], vy Bo1S 915) T A
wa AR s 13 3ol 9
1 2 3 <} = =3
1
=
=1
<4
5.
(=]
2048 kil — I':IEI
=4 120. ASF dfo]2{A p30
1 2 3 4 5 & T 8 9 10

T1.94 Rida —
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2: ASF ufolgiA Ak 5
£9% THRAR A8 134 944 2

. ASF ufo]g]A p72 o

ufolej 2 =] 2 wlolz 2 A

pPGEM-T 224
o

PET vector E22<

@) foll () Mol (=) Nol @ Kol iz] Nol () Nei
@0 80 @ 6 8 e @ e e o .

AR 221 A

A% ASF ulolgf 2

Ladder

p30-wash

p30-eluticon-1

pI30-elution-2
pR2l-concentration(30K = 10K)
pI0-concentratiomn(SOK = 10K)

11

A g U Aat
1. Ladder
2. Sonication supermnatant
3. Lysate 1
4. Lysate 2
5. Wash 1
6. Wash 2
7. Elution 1
2., Elution 2
9. Elution 3
10, Cancentration pass through
11. Concentration
gl Ud Aat
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h_oE
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o

100

Ll

© ASF vfo|gjA P30 ¥ P72 ©

55 A%

al
~

- ASF slol2i2 A

chul Rl S}el(A238L, CD2v, p32,

plb, p35, pp62, Cp312R, pl2, G5R, pl7, ph4)59]

6 7 8 9 10

5

1

6 7 8 9 10 11

5

)))
My A
ge 3
ab ®
o o
ot e} &
29 9
S 5
TF ®
s =
Gag o
0 8% o
nnsn
6olo
el ]
s
N®G o~
.
BoE tEc
d2ccs
Cegm33
J2ssWw

10K pass through

30K pass through
10. Concentration (10K)
11. Concentration (30K)

7. Elution 2
8.
9

Pass through

Wash
Elution 1

Sonication supernatant
5mM imidazole wash
10mM imidazole wash
15mM imidazole wash
Concentration

Ladder

<]

122. ASF u}o]a

a4

ASF u}ol2| A A

ua:

AR
"o

o X
=

2 o}

a

, 28409

0,7, 21

iof

=)

. ASF ulo]2|A xj

18

oD

ar

Qo]
a

o

ol

—

o

ol
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I 124, AR

- ASF vfo]2 & 137 R4t aE S 2 WE S Sl ¢S & ASF Hiol2{A &
‘*K} & Holg & A 3 GAF FAdoll Fach sz AEshs 1300 %ﬁx}% =21 st

5. 138 FAALS pGEM-T HH o Z2dsto] ehHstelon,
= 7\1E—§"—‘?‘—u StAS. ASF djo]2{A So] ThliA Fofli= p30 %
2 geld lom, web P30 @ P720] chet FUL MRS,
- ASF vfo]2{A LRt 3}%94 A R &5 pET-p30 H pET-p72 E2tA0]=F BL219]
837“ﬁTL_P(tranformation) . LBHRA] 500 mloj| K—?!—o}tﬂ OD5507*0] 0.6~ 070] = o,

ol

AX

. E. coilof|A4 &dd & WAL HiTrap talon crude ?é%* = O] &5 Ké‘ﬂ% L] 7 el

'31, Amicon Ultra YAAZTEFUEE &850 5555, pET HE= B & oA

C 9o His-tago] EAEA dARQIstF on, A o %éi} p30 ¥ p72 ¥ AL
O

~

SimplyBlue stain @ Western blot& 3 2Hol5HY S
- shuE ASF ulolela TATM o] WYy B2 AW AAT WA UL opes
A5 AYS Sl WU S WIS, p30 W p72 MAT T YU B 25 217
o2 ¥ 28] Sojstgion], 1e) A AP Fol AEY WA FU Fof F0,7, 21, 282
o] WYL s, ELISA AUE 2t AR A o] et WA W2 2l
51909, £ T U g ELISA ZefolEo] 23t ¢ oh9s BE NAS Fo Fud
o
a
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2.5. olmalFLE A AH(ASF) A7 A x4 L

O 3 Y% 215 =u : ofxma]7hehA| AH(ASF) WAl 742

b ASF ufojeia 2 Belx EA @ A FA4 A7

e ASF btolex 21 Helx 4 &4 @ WAl ot B4 o
ERNE SRS

- 9%, 5=, ofAlot Rt 5 ASF WA ojst Hw &y

- T ASFV $2)5E FR0IA WA ASF vlolz Aol SUF Hlo2| A0S 2ol

>
N
=
- L
2
S

N
i
I
lo
>
05}
oy
Uk

%

o-18082721 @
D-18083111 @
D-18081138 @
J1-1 BOBC-408 @ 1]
MHT13812S5Y18
AYIS151T MOZ2002/1
AMITITEL Georgia 2007

KYDE3IS4S Wkutsk 2017
IXBSTSZ1 Ui 2iZapo
DG250122 NAM1/BS | XVi
CQ2S0119 ZRAS2 1 XVl
CO250116 SPEC209 | i
| " DO2501 14 SPEC205
_[— HIS2E369 MK200 | v
a AF301541 Tengand
AFZTO7 11 MOZraan | Vi
I AF2707 10 SPEC28S
— K¥353089 MOZ 1072006 | XXIV
DO250111 SPEC/S3 1 XX1
AFS04886 BOT/1/99 ‘W
CO250123 REAIUSS 1 XX
AF4294TT RSAITFWWY 1 v
w pozsotizseecizs | XEX
AF302818 RSA/1/98 vl
{mzmﬂrspecrms 1 XX
AYIS1581 MFUES/1 1 XN
AYIS1522 KARS2 1 X1
AYIS1542 SUMMIE11 1 X
3 AY404550 TANOOIT 1 XVi
— AY27445T MOZ-52/88 1 vl
i AY494552 TAN/1/01 I XV
KT795354 ETHA sl
: AYIS1564 UGA200V1 11X
] _"I_ AY351530 Hinca 1 X
oo % L— AV351565 MWHOGS I XIV

I 125, 3 248 ASFV Al

e ASF loleja Ff Rajzo] S4g
- ASF wpolgj A I Relx RelsHAR, 1E).

-SR] ASFV Hlol2{ A7} 22] 2 4 gl cell lineo] B8 5|x] 9k Ao 2 Halolm] o]

20| A
- Vero cell lineo] adaptationo] = Am|Ql ASF Hjo]zg{AZS BQF vkg.

> Ul &9 vholgia W slie] mES ol g, MNEH NuRo Uadd 5 Bt
=

- 20194 = £2] ASF sfolala 1471 SEAH 54 BA 9w
- VP72, MGF 505 9R/10R & 57} &A ¥ &4A v|lw A
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b g ulol2lA o]g, ALY Pl wAYY U Fabs B
® U 2] ASF Hio]AES o] gsto] i NMur e/ 87t
- ZE AlmFo) ASF ufoleA I BRE BESIY 344 5 BN e Bl
- CA-CAS-01-A cell line2 #-835t0o] 2 ASF vlo]z|A 259 shush(mtz, o)
- FUjollA] A3 ASF Hlo]2| A% CA-CAS-01-A N|Zol| ZH4do] it Berg
Passage results
=5 —— | GL Pt P2
%g F_*-—.—.-—*___./‘_-ﬂ—. — CH T PAN P2
rry
29 —e— Z} St _PAM P3
. %‘; — My tissue. HE
S5 Z2
= 21 —p— orea Pig.Yeoncheon 1-
g 20 FC.2019
18 i Koo 3 Pig . Pajul-FO 2039
i7
ig i (7] [issue_'ﬁ’ﬁ[
{; i i Gyl o pOS Tivie
12 1E.13
1L il B T - rositive
iP 2P 3ap ap 5P &P TP B8P ap
Passage

- CA-CAS-01-A cell line Yoj]A] ASFV-P30 proteing detectionst ALA test&

2] 126. 2Uj ASF sjo]2jA B2 2 A =A! 8|z ZAiH(P72 SAA}

Toz AEo] ASF 4g oFS el

LAF)

—
MNegative

gth

i

& 127. CA-CAS-01-A celllf Korea.Pig.Pajul-FC.20199] At} 7+do] ©t2 ASFV P30 ZH&H

A1}

S5y NEZFE ol &S Ad il TE sW w2159 fAAL Het 2AF 9 o]o & &
4 Hst 24

CA-CAS-01-A cell line Y =24 2] AXMZRE At vjgs.

A A Al dtol2{ At 9T vio]2AF NGSZ | A9

1 Al A4 vrol2] A+ wild typeQl RAJorReF O] RARSE sequence TE S ¥R oL}, 97

of A3 viol2f oA

Deleted virus®| /(= AF)} H
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® =4 F25 S ASF Hio]2{2o] tigh Sohs AlY

- 5%hs &9l AldS Aot ZAxt, A4 Background virus 9] settingo] B a5t 1, theF
St virus gheFo gz 7Zhdsk Axp oF 300 TCID50 A x=7F AX &h
st 2

- 373 B3N AE

X9k, 5~25 SN titer2 ®o], HAtEl 7fA|Sate] =215t R}o]
NGSs H| a8 -2

YC-FC-PL

uj

> ASF off-Z 9st 94l 7id A4 (ABSL3+)
® —uj/Q] ASF wvolziAo] theh WAt §o £l
- Ul A ZREE st ASF
T+ FA 5
- ASF u}o]g{A = Genotype?| &
g AlSTA 2ol =R s
- %] Genotype 17} Genotype 117} &&= hybrid strain®] w30

=
£ A} Wolo] JhsE WAl SRE Hurl B9 Wad Aoz Wy,

= AN—

lo
djm
oX
Jo
r>~|
>
©
djm
ox,
|o
ul
-
e
ijo
o
=]
39,
N
2
40
2
2
o

® ASF vjol2{a | F2|& A ol mEF(ZX|ot)

- wUollA 20199 5B ARI7EA] BAYSE ASF violg{ A= R & 5] mEf(RAI0M )L 5L
Genotype© & &HQlel.

- A AIA o2 Y2tollA JiEe ASF ®i4l S ¥ 250] AT genotype @ A|2te Wol5o] Th=
A Uetde 42 2.

- A&AQ 35AFE 5] Tt ASF viol2{A 59 44 24 W RYEHo] Hed Jo

o -1 X =
2 moiE

- L O-
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(Step 1) !
Antigen test and production soell deveiopment

lopment

(Step 3)

(Step 2)
Product launch

Vaccine registration

&7t Ztoj =22l

1. MSV Q8P| QFRIAS HIA] 1. MSV SIS NGS Xj2 St

(RIBHE RTALA Y S5 =)

2 Msv At ersdsRad
(10, 20 AHtH 3= H7} 2ke)

\ 3 mMsv SEESE TEH W Wt
4.6, 752 L 2t /R Eel)

2 Msv Alc E e/ Ra

3. MSV SEESE T W ourt

= 4. MsV E|cH, 2|x] AH|cHs- eEEd/F e
4. MSV EICH, 21X Aol 5= e /R aY (MSV 20 70 olLf ol Siesy

5 Msv 2E etrd 5 MSV RE HY (53 T)

& VSV izl WK Bls) (2ot ABSL3 Ol S)

7. MSV 22 2bEd WIHI10 does)
clelEsaR 2|e Aly oE)

8 Msv SE 3 T AlE
EIISSS 7|2 Al o)

r 6. MSV SA|CH B HE A )

7. MSV 2B 2 2PE A WZH10 does)
8 MSV SHE 53 T A

9. DOI (Duration of Immunity)

- 91

P AE
rtigga e % b
. e et 1n vitie Frolitarative tog0 ey
1 " =i -
' Step 2 Lab test (officacy, stability, jatesy) = i Uil L Faran wrial Pt
HE o4 = A 5}
L7 =5} BSL3 => BSL2 H|= 417" S A= (FlLh

1. ASFV-CAP Al &1 XI5t

3 Lot A= He)

- 271 25 AE 1 (AR
@HER ZI=E7k, 2.3 Lot AIEUIA S RIBEE ZA}
(R OFE A/OVEL A Tol)

3 AlEuisl Resoter 2 AlE
(Al stel Al

4. A Ao
(Ag. + Adjuvant 5 =4 ZE)

! 5. AlE w4l bR R Wt
T ) @ lot 715)

* 7L e Al 1
(RS 7| 2B7

6. T1i4 DOI (Duration of Immunity)
=3 71E 6713

7. HE S8 U g2
ZILm3 & ®W2t K& dEH)

8 Wil Hjo|2{ Ehak st
(HEk2E 5 oR|EE i 25)

M| = =k
(ASFV vaccine)



A 17 A 7HEA]
M TpA] £ (2019~2023) (%)
- 2 (2AE) 16 16 90
Aoy E2 . J]eEF X
A7 55 - 715 A&l A (3= ) 26 26 90
SE(EAE) 1 ! 10
o uralAl EA °1A R ®
DIALLA S W Al AA(A) 2 2 10
A S H(FA) 17 17 100
A (A 28 28 100
* 1, ME7|2 S5 -7/ X|E: =2[olAAloto] Expanded(SCIE), HISCIE, ®rImpact Factor(IF)], §8, 2EOMAZ, ATA|
o 18 5), dEX (YRR, YSNL), BRI, 2H), e, UES 5

Mgl Vs, XA(LTEY 0], A
SuE, S5o 42 SE ofu| AN J(stx| ot ik,

« 2, AN SM v X|E: J[sHA(0IN), 7Is R, AFHEHFAIAY, MEst &Y, &Y, DEHE, 1Y, FAR
®), vl H&, ZIEFEF)AS, AME Mz L 2dF, MIIEXE, FAFAINM, Z2HH dain, MEXFCIERE), 1S
.I

AT, ol (M oTole, Mool FUAS, e, AFTROY 5), WY v, MUES, M J|E uid, B o

) = 5 T o,
THLAG oS #E, J|EFY, EE(HA), =Mt oY, =4 H s, J(E AWML 2E T MESH0] TRt
(AT LT SHE2 DRE XN ES 2o & UL

3) MIF HEA ATNLMIKsLsl= stent Mesiod RSk, SYAIRS EE &Fslof ghich
ELCREE

O =2(=Hel 8& ==X) A

= = - - il SCIE ofH S=2Hs |7
Sk 2y geng | FAng | 2| 23 | 58| Shves | 2 | Seay &
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