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SUMMARY

(FEQ )
Porcine epidemic diarrhea (Porcine Epidemic Diarrhea, PED) is one of the most important viral
disease in swine industry in asian countries, including South Korea. This disease occurred
specifically piglets prior to weaning with severe diarrhea and dehydration, especially in the
winter. However, this disease is currently endemic in the winter than other seasons, and
disease patterns are also much more likely to be encountered. Discrepancy of vaccine
effectiveness might be came from genetic difference in PEDV and antigenicity difference are
more likely to cause problems. Because of these reasons, development of new vaccines using
wild type PEDV is absolutely required, we have been tried to do our best to solve these
issues.
With groups of experts in this field, we established couple of immortalized cell lines using
primary swine tissues. Those cell lines were stabilized and tested for susceptibility for PEDV.
PEDV was successfully propagated on these new cell lines and we tried to isolate wild type
PEDV using these cell lines.
We also tried to prove specific neutralizing epitope on PEDV which could be useful for
development of effective vaccines. We found specific neutralizing epitope is located on tail
domain on spike protein. This is very new and interesting findings because it is the first
finding on this region as the neutraling epitope. We also proved that this region is quite
promising neutralizing in vivo experiments. This results might be useful for new generation of
PEDV vaccine for the future as recombinant vaccine.
We also tried to prove receptor protein of PEDV using many other experiments. This is one of
the most important issues on PEDV and we used different, different approaches for this study.
We found CD13 might be very promising receptor protein for PEDV infection and this results
are also one of our great finding from this study. In pathogenesis studies, we found PEDV also
successfully infect alveolar macrophages and this is quite surprising results as well. We found
PEDV infection seems like on going on alveolar macrophages in infected piglets. Although we
don't know yet clearly what this means, but at least we know, this might be very new finding
and should have special meaning on understanding of pathogenesis.
We also developed couple of monoclonal antibodies on PEDV, and successfully developed
detection kit for PEDV using those. We already commercialized this kit for the market.
All our results and performance was quite useful and efficient expecially on understanding of
PEDV. We successfully isolated new PEDV strains using primary swine cell lines and tried to
develop new vaccines. We also developed new efficient detection kit for PEDV. Those
development might useful for efficient detection and protection for PEDV in piglets and this

might be very useful for swine industry.
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Fercent [dentity

2 3 ia & 6 ;7
1 975814 8181823 816 1 PEDSa CW777
2 124 99.5 207 @11 816800 2 PEDSa-KPEDY-9
S 3 a7 811 811 816 i808; 3 PEDSa-PEDY-P-5v
S | 4 163 16.9 91.3 1 Skor-01
£ |5 147 153 156 5 Skor-03
6 (143148 150 6 Ic-01
7 148154 157 7 OBR-GT-5
1 i 2 3 {4 5 ' § 7

Report of Untitled ClustalV (Weighte:
&| Fle Edit  Align Views Options Mt Search Help

lD 20 30 40 SD 60 70 SD 90 J.DD
FEDSa-CV777 TERACACTCABCCTACC AT AT AT T AC TAGOTGECAT O TANTAD TAA T T TABBCG FT IO TT T T C A AL T T TARTE T TCABGEACCTOEEGTEGTED 100
FEDSa-EFEDV-9 CCAACACTCAGCCTACCACAAGATGTCAC TAGGTGLCAGTCTACTATTAACTTTAGGCGEFTTCTTTY CAAAATTTAATGITCAGGCACCTGCCGTCGITE 100
PEDSa-PEDV-P-5V CCAACACTCAGCCTACCACAAGATGTCACTAGGTGCCAGTCTACTATTAACTITAGGCGETICTITICAALATTTAATGTTCAGGCACCTGCCGTCGTTG 100

Skor-0l1 CCAACACTCABTCTACCACAAGATETCCAAAGGTGCTCAACTAAGACTAACTTTAGGCGECTCTTTTCAAAATTTAATGTTCAGECGECTECAGTLGTTE 100
Skor-03 CCAACACTCABCCTACCACAAGATGTCTATAGGTGCTCAGCTAACACTAATTTTAGGCEGTTCTTTTCAAAATTTAATETTCAGGCGCCTRLAGTTGTTE 100
Ic-01 CCAACACTCABCCTACCACAAGATETCAC CABGTGCTCAGCTAACACTAATTTTAGGCGGTTCTTTTCAAAATTTAATGTTCAGGCGECTGCAGTTGETTE 100
06R-67-5 CCAACACTCARCCTACCACAAGATETC CATARGTECTCAGC TAACACTAATTTTAGECEETTC TTTTCAALATTTAATETTCAGGCGECTECAGTTETTE 100
06R-67-3 COAACACTCABCCTACCACAN - —— - CEAATTEGC G- ————————— =~ TAGT-- - —BACGATITATC CHGGEATIT———— -~~~ ————~ CTGCTEATETE: 67
11a 1zn 130 140 150 160 170 130
PEDSa-CV777 TITTGGEIGE T TACCTAC CIAGTA- TEARCTE TICTAGCTGEIACTGIGECA- CAGECATTGARACTGCTACTGGCETICATES 1oz
PEDSa-KFEDV-3  TITTGGEIGGTIATCTACCTAGTA-TEALCTE TTCTAGCTGETACTGTGECA- —~CAGGCATTEAMACTGATAGTGECGTICATES 162
FEDSa-FEDV-P-5V TIITGEEIGETIATE TACCTAGTA-TEAACT - ~mm—com e TCCTAGCTGETACTGTEECA-————— CAGGCATTGAMACTGATAGTGECGTICATES 162
Skor-01 TACTGGGCGETIATC TACCTAGTGETGALACACARGTTGATGCACCACGTIGETACTGITCTC GCCALTE TEEEGTITGATACTGE TAGTGGEGTTCATEE 200
Skor-03 TACTGGGCGETTATC TACCTATTGETEALARLCAGGGTETOAAMTTCARCTIGETACTGTECTGGHCCGA —CETCCA-ACTGCTAGTGECGTICATEE 154
Ic-01 TACTGGEGCGETTATC TACCTATTGETEALAANCAGGGTETOAATTCARCTIGETACTGTECTGHCCAL —CATCCA-ACTGCTAGTGECGTTCATGE 194
O06R-67-5 TACTEEGCEETTATC TACCTATTGGIGALAASCAGGGTGTTAATTCALC TIGETACTETECTOGCCARS —— —— CATCCA-ACTECTAGTGECOTICATES 154
06R-67-3 TGC---GCAATITTCIGE CaacE TGAAL 96
130 200 z10 zz0 230 240 250 280 270 280
PEDSa-CV777 PRI T TCABE TAC A O AT IC T A T e AG BB O T T TOAGAT TE B AT T TCE L ARG AE C O T T T AT CTAGT BT TAC CAGC T I TAT TTACATAAGEED zaz

FEDSa-KFEDV-9 TATTITTCTCAGT TACATCGAT IC TG T CAGGEC T T TGAGAT TGGCATT TCGCALGAGCCGT T TGATCCTAGTGGTTACCAGCTITATTTACACALGGCE 282
PEDSa-PEDV-P-5V TATTITICTCAGT LACATCGATICTGETCAGEGC T TIGAGAT TEECATI TCGCAAGAGCCGT I TGATCCTAGTGGTTACCAGCTITATTTACACALGGLE 282

Skor-0L TATCTTICTTAGCCATAT TAGAGGTGETCAT LT T TGALAT TGGCAT T TCGLAAGAGCC T T TRACCCTAGTGGTTACCAGCTITATTTACATALGGCT 300

Skor-03 TATCTITCTTAGCCATAT TAGAGGTGETCAT GG T I TEAGAT TGGCATT TCGLANGAGCCGT I TGACCCTAGTGGTIACCAGCTITATTTACATALGGCL 294

Ic-o1 TATCTITCTTAGCCATATTAGAGGTGETCAT G T T TGAGAT TGGCATT TCGLAMGAGCCGT T TGACCCTAGTGETIACCAGCTITATTTACATALGGCL 294

O6R-67-5 TATCTTTCTTAGCCATAT TAGAGGTGETCAT GG T T TEAGAT TGGCATT TCGCAMGAGCCGT T TGACCCTAGTGGTTACCAGCTITATTTACATALGGCL 294

O6R-67-3 ———m—mmm e GCATTGATICT! GC TCCTA-TI G 1zs
z90 300 310 3z0 330 340 350 380 370

PEDSa-CV777 ACTAA TGO T AACAC TAA TG TAT TG A GAC TG GCAT T TGO CAGT I TCCCGATARTARMACATTGGGCCCTACTGT TAATGAT G- ——TTACAACAGGTC 379

PEDSa-KPEDV-9 AT AT GO AL CAC TAG TG TAT TG A GAC TG GCAT T TGO CAGT I TCCAGATAATARMACATTGGGCCCTACTGTTAATGAT G- ——TTACAACAGGTC 379
PEDSa-PEDV-P-5V ACTAATGCTAACACTAGTGCTATTGCACGAC TGO GCAT T IGCCAGT TICCAGATAATAMAACATTIGGGCCCTACTGTTAATGATG-— - TTACAACAGGTC 379

Skoxr-01 ACTAATGETAACACTAATGC TACTGCGCGAC TGCGTAT T IGCCAGT I TCCCAGCAATARAAACATIGGGCCCCACTGCTAATGATGATGTCACAACAGGTC 400
Skor-03 ACTAACGETAACAC TAATGC TACTGC G GACTGCGLAT T IGCCAGT I TCCCAGCACTAAAACATIGGGCCCCACTGCTAATGATGATGTTACAACAGSTC 304
IC-01 ACTAACGETAACAC TAATGC TACT GG GACTGCGLAT T IGCCAGT I TCCCAGCAGTARAACATIGGGCCCCACTGCTAATGATGATGTTACAACAGSTC 304 ] oﬂ :F' m
O06R-567-5 ACTAACGCTAACACTAATGCTACTGCGCGAC TGO GCAT T IGCCAGT T ICCCAGCASTAALACATTIGGGCCCCACTGC TAATGATGATGTTACCACAGGTE 394 =
OER-E7-3 TAATGC ca LALACA - —ALGCC 147
. ‘ . . oa  oF
380 390 <400 410 v—l
PEDSa-CWT7T7T GCTAACTGCCTATTCAACAAAGCCATTCCAGCTTAT 414 —] -
I/ﬂ PEDSa-KPEDV-9 GCTAACTGCCTATTCAACAAAGCCATTCCAGCTTAT 414 Oﬂ 7 ﬂ
1| PEDSa-PEDV-P-5V GCTAACTGCCTATTICAACARAGCCATTCCAGCTTAT 414
Skor-01 GCTAACTGCCTATTTAACAAAGCCATTCCAGCTTAT 435
Skor-03 GTAACTGCCTA AACAAAGCCATTCCAGCTTAT 429 PED'\/‘V’ O:I
IC-01 GTAACTGCCTA AACAMAGCCATTCCAGCTTAT 4z9
O0sR-67-5 GTAACTGCCTANTTAACAAAGCCATTCCAGCTTAT 429
086R-67-3 = - arr-———————| CEAATE - -ACTAGT 162 -
Sk o] 7

Decoration 'Decoration #1': Shade (with solid light gray) residues that match PEDSa-CV777 exactly.

7% 1 PEDV #3859 §428 74 A AT
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S0 gt FPIA A= 3AAZE PEDVY T3 A FEFHY FHolAh
] Hup gekola e or tsty] 9% o sx d7E s 2l =
th. AA7A], 7-mer random peptide phageE ©]-&3F9] PEDV 9 spike protein®] whA|
%2l transplasmic domain %l neutralizing epitope”t & 7Fs/do] Brhe A&
] Btk o] WL 2X10" A9 e Jhx e 2goer FAR TR ofwmite
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ectodomain

1330 1340 1350
PEDVCVITT(AAK38656) RV E T Y | KWP WWV WL I | V I [VLI FVVSLLYEFC/[345
PED-PRD 4-01 = =« = = e e e e e e e e e e oo
PED-PhD 4-04 - - - - - - o e e o o e e o e e e e e e oo

transmembrane
domain

T T
1360 1370 1380

PEDV CVT77 (AAK38656) CISTGCCGCCGCCGACFSGCCRIGPRLQF’Y‘I 1375

PED-PAD4-01  [CSENSOSUSRNERERaEaa . - - - - - . - ISHRL- PY

PEDPHD 404 |« =« s s s i e e w e e oo afe e e e s . s GPRPVTH
______ L

PEDV CVTT7 (AAK38656) A F E KV H YV Q C-Terminal 1383

PED-PhD 4-01

PED-PhD 4-04

[ transmembrane domain endodomain

19 2 PEDVY putative neutralizing epitope

(3) w3l PEDVY Hj<kS 93}l vk wjA]o trypsin® 77 Ajd oz FL3Y trypsin
o] 7 gleli= PEDVY #|Fo] E7bssirtar ¢EA X9k & A& A4 2o
o)3td trypsine] $lo]% PEDV7E Z& 4o wjdko] 7h5ehs 47 o

—e—with trypsin
—o—withaut trypsin

100000

10000 4

1000 s}

titer (ffu per ml)

100

10 A ———————————
0 4 8 12 18 20 24 28 32 35 40 44 48

Time (hours)

1% 3. PEDV ] npola] A~ Z=24]3LA



AAgstal AAgE SH MEFo] g FMDV #44 AAME F3te] HE FEFE A9
Ak AZE AEZF9 telomerase T FHES Real-Time PCRE E3Fo] xAeE A3} 2%
T2 AXFe A7 T3 MEFAA =
2 telomerse’} A= AL E
s dAS 2AdEEE Ho
ofitf A ®fo} AL o
A AR M EF B
T2 A T2 M EF9
2 FMDVel #Z4Ao 71 IBRS-2 A X FMDV(AS/SKR/2002, 4passaged
in IBRS-2)& # &3} FE AAS A3 vlo] 31/\ HE 2477 5 A7 T2 A
T T3 AXF agar dukalz M ¥ oA IBRS-2 AlXF KUYk 100710000 A% =&
TCID50/mIE B3t o= AZd A T2 AlxFet A% T3 AlXF7F 5d37t 5 A
AWAZ7F 7R AL fle AESHY EA4E OAgE fASSSS Hosr. 9ok 22 AT
ATE g oz Hx 248 o] &3t FuAxe] B3 on] Aol m LolA et 413
Ad3E 45 7 AT

A AR

¥
R
1o

ji

—& ed
o
-
ox
m
>~

1e+7

1e+5

le+5
Te+d o
TCIDSOImI tos3 | I 74 hrs post infection
1e+42
le+l o
1e+d
13 £

218 4. FA|Gulo| 3] 2 (AS/SKR/2002, 4passaged in IBRS-2)
ot MEe] HrAEiE AT

1.8
o ::i i O 5AICH
S 12 o m10A O
S 4 m15M O
o 0.8 - m 20 Ml CH
S 0.6 - W 25A Of
w 0.4 F
0.2 -
0

a9 5 AF AEF 35 Cycell A2l FluorescenceH]
. (Real-Time PCR)
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reverse—transcriptase polymerase chain reaction (RT-PCR) W& &



off
-
2

v AASS Holtd HASE A= AFS By oR AE53 Al ol A L A
¥ &3 phosphate buffered saline (PBS) o €2 & 27 w384
voltexing ¥} freeze-thawing & 2 A|dle] =2 9] nlolej a7l HFqoz &

(ld
PH

Atk 12000 rpmoll A 10=3F YAl 2 st HFEHE 23 F viral RNA F2lo| AF&3tat)
0.3 ml ¢ Ar=9d] 05 ml ¢ virus lysis buffer & 7}3F & 7}3k Voltexing S 3a 10 =71
Ab2-o| Al incubation 3}t 10 ¥ $ RNA hinding buffer 0.7 ml & plpettmggi X o]F L

coulmn | 0.75 ml & transfer 3} ﬂr 12000 rpmoll A °f 1+ J/‘]Hﬂ gto] F& &S A
AR Y. washing buffer & ©]83F¢ 2H 2] washing S ]53 3l & RNase-free DW-S o] &3}
o elution 3R HEFNHES o] 839 RT-PCRS Al &3tk 71 conserve 3Fthal & A
2+ Nucleocapsid protien & 95058 1251 ¥ A7) <9 823t specific primer (forward
primer 5 CAGGCTATGCTCAGATCGCCAG 3 and reverse primer 5
CAGATTGGCATGGGTCACATCA 3') & PEDV Zw& 98 RT-PCR o] AM&-3}9lod
RT-PCRell AH4-% PCR 272 thg3 2t
45 = 30F
94 = K&
94
60
72
72 & HE
TGEV ¢} swine rotavirus o th3 RT-PCR & F7I= F33lo] A3 AWd54S
e wloje|aad Aoz Ry ST PEDV o Y B4, AsH FE
WA 2 1295 39 Alold HAALE dTAHeR I FUIERYH AES 9o RT-PCR
s Tt stlon, 9 2 SHAGY FeertEFY 20099 Agols £ 1074 (2009
34 19¢, A= HvkEl; 20099 4€ 169, A<= Huke]), 2010 A= F 6 7 (20094 12
23, A= 4vkE]; 20109 1€ 139, A= 2vtE]) o A= AEE A FHSke] RT-PCR 2 of
F wlol# 2 Eglo AbgEguk. ey, 2011dol = FAGew Q8 FrIRYEHe A=

I =

of ofH9 Azg AFGo] o|FjAA Rt ojde] APL FA FolW & 16 A AE
)
A

DD

B P

0
0
0

T
D

a1
B
S
N
&

1o
e

iy

(2
o

o] %
A8e FHtg o

AES o83t A&2Q A o] BW A= o] RT-PCRY A= thewt
AU (R D). Fe= A5, & 2 Al WEES AT 4E5AE 0.2um sterile filter® 2
B8] -70Ce Hidtz o9 vl A EEHE 98] AFE3H ok
PEDV TGEV Rotavirus

090319-01 | - - _

090319-02 - - i,

090319-03 + - i,

090319-04 + - i,

090319-05 - - i,

090416-01 + - -




090416-02 + - -
090416-03 - - -
090416-04
090416-05
091223-01
091223-02
091223-03
091223-04
100113-01
100113-02 - - -

+ + + + + o+ o+
1
1

£ 1. PEDV 7@ 4E=9 RT-PCR 23}

PEDV Nucleocapsid protein ©] w3 PCR ZAy <FAukeS Mol A= e Spike
protein ° 3 RT-PCRS F7l=Z F433}%lt}. spike protein & PEDV 9] 7} dominant 3F
structural protein ¢ stutE wlolEze] A AN FIFAE FE st TRI ATE v
3l &4 A Ayt £33, spike protein €] N terminal H-+-2 vlo]#] A~ YA Al X2} interaction
3} receptor protein ¥ binding 3} receptor binding domain ©] A& Ao = Wojxa )
o F3EA fFro®: W TR IS shvpal Hasal Qv AAE ofeF nio]u 9
spike protein sequencing 23}, spike protein €] N terminal F-%ol A £ variation ©] U= A
o2 Hil Hol glow ofe|F ntole| A9t WMAIF niojy| Aeke] IS 93] 7H variable 3}
thar 24 x] 9 spike region ©] w3 RT-PCR % sequencing & 3350 th  spike
variable region 2] RT-PCR o AF&% primers & Y3 2t (forward primer 5' CCA
ACA CTC AGC CTA CCA CAA 3'; reverse primer 5¢ ATA AGC TGG AAT GGC TTT
GTT 3"). RT-PCRell AH&¥ PCR =12 th&3 2t
45 = 30F
94 = K&
94
o3
72
72 &=

ST I
S

-

PCR product = 1 % agarose geloll Al &<1$5 PCR purification kit & ©]-&3t PCR
product %H& purification 3181t} purified PCR product ¢ 97| 9E248 A3 Ay o)A
of ¥ i¥l nke} 7o) spike variable region o &3] £ variation & W

okl PEDV 9] #4ds &< & 4 v (29 1. #4949 #HA=5¢
I WAl wloly AR EE AL gpike protein & AEALS 782 T 793 % A

spike protein

= ek
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a) Vector map b) Restriction enzyme digestion c) Gene expression test (western blotting)

DEDNA3-
(-) (+) paPM-Flag

Kpnl

< Flag-pAPN

100kDa —

70kDa —
50kDa —
40kDa ——

WB : ¢-Flag
pMX-IP-

(-) PAPN-Flag (4)

HindII-EcoRI
< Flag-pAPN

100kDa —
70kDa —

50kDa —
40kDa —

WB: a-Flag

o)

9. 2. pcDNA3-pAPN-Flag expression 2 93t cloning strategy

=i BN e

%, 3. Vero-pAPN ¢] 23 gel

FAE 152 343 1 A Vero cell o inoculation 3}Sit}. 345

ol o
%o} incubationdt &9 inoculum & A AT M ZL media® A3 T 49 =9t incubation

80 %9 M X freeze-thawing & 59t A o539tk RT-PCRE &3l nloly]
5 FAe3 oM sequencing s AAIEe] ofn] warg wiAIFole] fAE AEA e
wEh A 2FOZRE 16 71A sampled ol&3dte] ol 71&d Wyloz 109 A
S HAsE 2™ RT-PCRE AHE3he] wpole] o] EAjlf-5 elatqitt. 108 ] 7 ohul
%k & RT-PCRO|A $AAu-&S Holi nio]a] v oFeF nlole] 2917 &elsly] 93] spike
o] FelFo A+

5 FOE

protein o th3F sequencing & FH3ATE Sequencing ¥4 Ay i
WAlFo fARSE A7IAEE Boow dF Y5 A alFe 2 xolE KAk oA
o] wEW okl A |Ed waud waAlFEel YA AolE HoEz
sequencing A3} Zo|E Mol 4 e EYFE o] fdle] W

e}
Al
el FEUA I A APuAle Adsidio ddAA 2 B 49 5 sRsT



Group ID Ori P-1 P-2 P-3 P-4 P-5 P-6 P-7 P-8 P-9 P-10
A 031901 - ++ - ++
031902 - ++ +H+ +++
031903 ++ ++ - ++
031904 + - - .
031905 - - - N
B 041601 +++ +H+ +++ +++ +++ +++
+H+ -
041603 - +++ ++ - +++ +++
041604 +++ ++ + ++ +++ +
041605 +++ ++ - +++
# 2. PEDV #9294 intestine sampleg ©] &3k blind passage 23}

Aminoe acid homology (%)

Strain CNU -
CVI77 DE13 Chinju®9 EXNU-0901 091222.
01
cvI7T : 99.7 928 93.5 929
g
E % DR13®b a0 9 - 028 934 LU
g 2 Chinjus9 ¢ 944 943 ; 952 919
2 F xvvooort 942 942 96.3 : 9422
=
CNU091222-01* Q39 939 940 Q5.0 -

i 3. sequence homology

_3 PEDV CVRIT

| PEDV DREY Cluester 1

PEDV Chinjy 1
PEDLY NHIJ-I&II ] [HIT.FIE g

Clurster 3

-t
TGEY Purdes P15
TGEY Miller ME

MY &S0
B! JHM
|l:||:|.l;1l PHEV VYWSTZ

lm SARS-CoW Toe2
SARS-CoV Urband

=7

m m m 2] 4 fudl n

¥ 4. phylogenetic tree

=

1. PEDV spike proteing ©] &3 WAl 7@ 2@ 584 AA}

X

PEDV spike proteine #}o]#]2 2] binding¥ attachmente] #oJ3dH 713 dominantdh
surface protein ©|t}. o] oy g} o] wulA L PEDVe] 94 A S

i

y
2
ol
2
of
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3t @Az dEA ) e 2E4Q WAl Ade] 4oz o dulAg iy ghe
2 = 3

}3th. PEDV spike protein®] 32 prokaryotic

(1) Prokaryotic system & ©]-&3} Spike protein expression

A prokaryotic cellelA¢] &&4< PEDV S 2d-2 ¢ S gened A 719 fragment®
T-53LH . 449 fragment & 1-1458 bp, 1447-2520 bp, 2515-4149 bp o|¥ 22} S1, S2,
S3 @il WHEg o PCRS o] &38te] z47he] fragmentE SE3t5th PCRE $18 AMg&d
primerT U3 2o

Name Sequence Target
size

PEDV S1 F 5-GGA TCC ATG AGG TCT TTA ATT TAC TTC-3" | 1479bp
PEDV S1 R 5-GGT ACC TTA GTG ATG GTG ATG GTG ATG

AGA AGA GAT GGG GTA-3'
PEDV S2 F 5-GGA TCC CCC ATC TCT TCT AGA AAC-3’ 1095bp
PEDV S2 R 5-GGT ACC TTA GTG ATG GTG ATG GTG ATG

AAG CCT AGC GCT GAG TT1G-3’
PEDV S3 F 5-GGA TCC AGG CTT GAG TCC GTT GAA-3 1656bp
PEDV S3 R 5-GGT ACC TTA GTG ATG GTG ATG GTG ATG

CTG CAC GTG AAC CTT TTC-3

2% PCR product EWol F5%& 2137 93] pGEMT-easy vectord] A EH
Qe o] & 93 PCR purification kit S ©]€3l9] PCR productE AAS F 4 Lof A
O/N ligation 3}al DHb5a competent cell © transformation 3}1t}. tranformation =3
lygateE competent cell o] 23 iceoll 4 30 &7} incubation 3+ § 42 oA 90 %7} heat
shocks F+ WS AFESIAS™ o]F iceol A 537t Tl incubation 33 LB media & 7|3
£ 37 & shaking Wl &7|ol A 1A vl &F3FA T} transformation ¥ colony = 7 AdEsu
7] 98 LB plate ol " X-gal 3 IPTGE 713 3 wjgd AXE =@ 24 A3 5
white colony%& LB brothol] ¥i<¥alil DNA Q7 AdE4S A 43 Sddolr) gles
213t} expression plasmid ¢ A2S 3 AP ZFZ2WE plasmid DNA2F pQE30 vector
2 727} BamH I-Kpn I A& A28 Hg st Zguidtl. 19 agarose geloll A insert@t
vectorE <4l 3+ & gel purification kit & ©]&3Fe] AA 3L ligation = A 3eH) 4=
o A1 O/N incubationdt 3o 9tA] A3k vH o= MI15 competent cell ¢ transformation 3¢
At} colonyE LB brothol] #]%3F & plasmid DNAE 22 AA ] i Adairxgs £
229& gl



PCR composition -

S primer lul

AS primer 1lul
Template(1/10) 1ul

dHTP 2ul

10x B buffer 2.5ul
Perpetual opti tagq 0.5ul
D¥ 17ul

total 25ul

PCR condition :

95°c Smin

94" ¢ 30sec

E2°c (51) or 54°c (52,53) 30sec
T2°c 2min

40 cycle

T2°c 10min

target size :
51 1465hbp
52 1096bp
53 1637hp
pRE30 3400bp

S8 FEL o] 88te] expression W& FaAs ATt vlel ws] e wdol
6
vt e AR AAE AZL 3000 pmol A 10 B3 QARG B2 A
=] = 3L

3l7] & Ay gERe 283 ¥ 22 sample bufferet 490 1087 100514 boiling
5 SDS-PAGEE 9@ AF&3FvE 10% running gel & o] &3le] dwide F3h
coomassie blue 922 AAEYET. 22 23 pQE30-S1-his, pQE30-S2-his, pQE30-S3-his 7}
Zy7}y 55 kda, 63 kda, 57 kda®Z WA E-E A3t S1¥ S3 & IPTG iduction ¥ 6A]HA
b e ke duld o] Qi)

#1 #2

# #1 #2
240 240 #1 2 240
140 140, 140
100
v 100 100
70 - ol
s . .
" - — — -«
50 . — -
— — - - <«
- & - —
” - e - — - ! -
» - S0
"M Oh 2n 3h S5h Oh 2h 3h Sh WoOh 2h 3h 5k Ok 2h 3 Sh JMooh 20 3n sk oh 2h 3k
3

ZaHA @HaEd S1 3 S3 & o] 839 western blot & A AEA SDS-PAGE & %3
protein seperation = 33 %, PVDF membrane © % protein & transfer 3} T}, transfer
¥ membraned AFolA] 30% &9t bloking < F 33 5, anti-PEDV polyclonal serum
(1:1000) ¥} anti-histine antibody (1:2000) & 13 &A= AF-&3}] probing 3t T e F



Gl A e anti-PEDV polyclonal serum ¥ anti-histine antibody©l]l =% Z3lA npId 3 sl e
H g&4o2 duldo] Yy &S 0% F Al
pQE30-51-His
T — —
l F _
SDS-PAGE anti-PEDV {1-2500) anti-His
(1:2%00)
pQE30-53-His
. — e
SO5-FAGE anti-His - 1000y anti-
FEDWS1- 1000
wEy walEe o %%}é% ™ 37] $3] micedl inoculationd}”] ¢8| his tags ©]-&3}
AA AT his tag & ©]&3 @A HAAE 93] Quigen magnetic beadE AM&-31% T
W GeE ] solubility test 23 thF-9] @lo] insoluble 34 WEEGorn=

denaturation condition®. = 3-8 23t 8 M urea (pH 8.0)7F E3HH lysis buffers o]
£33l 9= cell lysate & bead®t O/N binding 3}¢] his tage] # interaction & 4 Y=
3+ ﬂr beads pHE 6.3, 59, 45 & FFH7IHEA o]Folx o 7 factiond] AHES o] &3}
SDS-PAGE®} western blots $33}9th. S1 protein®] A A3 Histidine 3+ polyclonal
serum °| %5 binding 3¥ e T 0.289 mg/ml °)$Tth. S3 protein®] AA A}
Histidine ¥} polyclonal serum © %+ binding 3} 2™ %% 0.349 mg/ml °] 1t}



.. ™

=
—
s 0.289 mg/ml
-
0.05 mg/mice
3 times, 4 mice
. .J?}ﬁ—?ﬁwitlﬂﬂl
His-tag purification : OfN binding, insoluble, pH4.5-2
con. 3B - |-EZR
45-1:0279 e
45-2:0633 _."
45-3:1.440 ‘-- we 0.349 mg/ml
4.5"4:‘]555 ﬂ_ﬂE mym|ce
45-5:0.349 9 - 3 times, 4 mice
{mg/ml)

anti-his [1:1000) anti-PEDV [1:1000)
His-tag purification : O/M binding, insoluble, pH4.5-5

owxe 8IS #1537l 98l mice © inoculation 3} T
A3l 6-week-old BALB/C mouse & A}F&3}% Ul his tag antibody &
o]&3ll AAg WAL inoculation o %A urea & AASY] A FAS FPHov
complete adjuvant®}t 2 2313l mouse o I 3FFAFSFA T 31 HA immunizationS =33 3¢
5 2 F 4 F Fd = incomplete adguvant of AAlg @i HE A 4o I3FAF 3o
vl 2 immunazation & 33 & 1 F Fo] mouse ZFE serum S AFH 3] Ao AA
AF 2 SIS AAsA T LXH S1 ¥ S3 proteing ©]€3l9 mouse immunization & -&
TP A AAHAgREE 9F ELISA & 33 Zdit 7 FdEd (AHxF auzd)
of gk ¥k&AdL F2 Zlo| vl KPEDV o] tiah wk&de 4 ergrh

Azgan e wa
KeN
=

mouse 1noculation

S1 S3
1.000 -
W KPEDVY 1.000 B KPEDVS
0.900
s 0.900 i
0.800 _n
0.700 I 0.700

oD

0.600 0.600 |—
8 os00 — 0.500

0.400 0.400

0.300 0.300

0.200 0.200

0.100 — 0.100

0000 - 0.000 s o —— __J I —

blank preimmune 1stserum 2nd serum blank preimmune 1stserum 2nd serum

)

Ol

ol v Ao AA A A insoluble protein AAE 98] denature condition & A}F-&3}
Hruz g @uzd Fx7) Mol oz PEDV spike protein ¥ &3d oz ASHEA] 3=
Ao AZE o] soluble 3+ condition o2 @ AS WEE 4= 9li= A EL prokaryotic
vector system ¥ AA ¥ refolding o] 5-Z 1y Folv}l. PEDV o] g =& ELISA AH}E

¢
[o

i
J
it



AA FHH SN test & F33F9] in vitro condition oA ¢] wlolE A 7Y A HS e A
ojt}. o] ¥ =X oA HH challenge HEE T3l WAOoR9 7oA E HEHORE HF3a
2} k)
(2) Eukaryotic system & ©]-&3 PEDV spike protein expression

Prokaryotic system & ©]-&3} protein expression < HU} &L H|£ o7 vlizke] whulzls
dg F Uk Aol AN AUz @ dWHe] F2E PAY ¢ glivte dHeo] denz
o] & H¢hshal 7410}7] A3l eukaryotic system & ©]-83%F spike protein expression & F7F
Aoz ettt 4 peDNA3.1(+) vector systems ©]-83%9 pcDNA3-PEDV-S & #=
Q89 o1 oo tagging protein = F7}3F9 pcDNA3-PEDV-S-Hise| 21 T3k 7385} of
=¥ EFA tagging proteing ol&¢ F &=E FGUE WS pEGFPN3 vector ¢
pFlagCMV vector system & ©]&3to] Z}Z} vl A el C-term ¥ N-term ©l| tagging protein

S fusion 3F$ith. PCRe| AFgH Zololw:= vhey 2ol

PCDNA3-S

Forward |5 GGT ACC ATG AGG TCT TAA ATT TAC 3

Reverse |5 GGA TCC TTA CTG CAC GTG GAC CTT &

PCcDNA3-S-his

Forward |5 GGT ACC ATG AGG TCT TAA ATT TAC 3

Reverse |5 GGA TCC TTA GTG ATG GTG ATG GTG ATG CTG CAC GTG GAC CTT 3

pFlagCMV2-S

Forward | 5°GGT ACC ATG CAA GAT GTC ACT AGG TGC 3

Reverse |5 GGA TCC TTA CTG CAC GTG GAC CTT &

PEGFPN3-S

Forward |5 GGT ACC ATG AGG TCT TAA ATT TAC 3

Reverse |5 GGA TCC CTG CAC GTG GAC CTT 3

23 PCR producti= pGEMT-easy vector °o] ABEZF2Y3slo] EdWHolE &3t &
BamH I-Kpn T A& 42E A& 3sle] 2479 vectorodl 24 313t

1 2
foat Al

BamHI + Kpnl

Vector 4.7 kb
1 Insert : 4.1 kb

Sacl Pstl

b gt 1

EcoRl:8.9 kb
' Sacl:3.7kb, 5.1 kb

BamHI + Kpnl : 4.1 kb, 4.7 kb i
PRI | Pt : 0.3 kb, 2.5 kb, 6.0 kb




Transfection & 33 &, 4827k protein expression & 237 93 FFAw 4 3}ol
A B Axp oF 70 % 9] M Eo|A GFP tagging protein ©] W3 EHE AL 3l vt

Eukaryotic system & ©o]&3F 2%t
il = QrhE Aol ot A
7] W&ol eukaryotic systemolA TEH A xggeiA S
#go] vl 28} prokaryotic systemol A WHE E = o 3y T
A= 2P A d=H FAst7]7F olg 9] el gk fAFo] ojdernz AFAL F
A eukaryotic systemolA] & E Azt Elas] ety
Ao gdA 9@ Fkes nustaxl o) o] 913 eukaryotic systemol A L E A =3t
WAl o A] tagging protein ¢ his tag protein & ©]-&3e] AAd3L prokaryotic expression
systemoll A WA E AxFE Ay w2 A5 = inoculation 3 ¥ HAES 23
Ul ELISA & 4389t} prokaryotic systemol 4 AP spike 2 €2 eukaryotic systemel
A A E spikeol o8] AR FAe A, viol#{ 9] spike WA =L AAAE B
om F3bs test 23 A B2 T3 (18 1600) & BT

0.1z

il

M spike protein
[ W KPEDV-9

0.08 -
2 005 -
0.04 -

0.02 -

blank preimmune immune

L

g e

lo
=
>
(o
f
>
lo
1:011
fito

nleto 2 B o prokaryotic system & ©]-&3}¢]



=

2. TFA FE=HF-HAE o

&t
=2
X

A 7 2 2EAd AA

NZATFAEEN 2 dFEE phage display system S o] &3 W o2 PEDVY| thidk Aj
28 TIEA FEFAE SHEAY. xS @E-e o] &3] PEDVE spike protein gene
°] 3" endo] 9 * 3% cytoplasmic tail -9 7} PEDVel| %3%}5°] $)i= neutralizing epitope ©]&}
= AE THEANIL o= T-mer? ofn|itoz FAHO 9t Iy FuFAE o] F3t

1
M pre-immune...
M immune sera

0.8

0.6
[=3
&
<
o
Co4

0.2

S-CT24 SHETTT KPEDV-9 2C10
Immunogen

KPEDV-9 o th3gt &7}

25
M pre-immune...
B immune sera
2
il
=)
()]
<
o
© g
0.5
0 — ——
S-CT24 ST KPEDV-9 2C10
Immunogen

SCT-24 °| wgt A7}

16400  Se"urp.pUsgion 1:400
30
25 A
FFU 20
15
10
S cloa
2C10
5  ——KPEDV-9
—-—NC
0

focus reduction neutralization test
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A F= F-99 YAV cytoplasmic tail F-9o YA gon =3I

endodomain®l] A3 7|l H% FTHETS FiL Yo ol gk o] o] Fo|AaL §l=
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3. PEDV receptor protein 7

(1) VOPBA (virus overlay protein binding assay) & ©]£ 3} putative receptor protein T3

PEDV7} Aol e #Yd AEF Vero celloly #:iA AxEelA 2] PEDVE]
receptor protein<- oFA7MA| HE GEA YA B AEL Fofolt) vlo]e] A9 receptor
proteing S AT A vloly 28 AmAY WAl sl ol mig FRed dT-o
v} o]# 3k wWgte] A PEDVE receptor protein® #HEL 93 ATFE 33k ST cell,
PEDV ol @444 3l Vero cell 3 A=2] enterocyte & ©|83l9 VOPBA & A8,
Zy7y 9] cell & eukaryotic cell lysis bufferE o] &3t lysis 3laL A7]9%s § membrane ©
=2 transferd} 1t} Cell-adapted vaccine strain 1 KPEDV-9 2= O/N binding 3+ %, rabbit
polyclonal anti-PEDV sera 2} mouse polyclonal anti-PEDV sera & ©]-&3}9] detection 3}%
t}. Enterocyte ¢ 749, rabbit serum ©°] &) 100 kDa, 45 kDa =719 ¥ ZAo] mouse
serum © 9J3l ¢F 140 kDa Z7]¢] @& o] WAL Vero cell ¢ -9, enterocyte <}
tHE binding %S WAt} o]+ enterocyte € 100 kDa, 45 kDa, 140 kDa w9z o] PEDV
particle 3} interaction 3t AL 21| E receptor EH Q] e AS AAEH olE F 140
kDa @92 o]n] PEDV receptor =4 #4418 ¥al 9l pAPN o= A= ¢t

1°Ab: rabbit anti-PEDV 1°Ab: mouse anti-PEDV
M 1 2 3 4 5 1 2 3 4 &

240 -
140

.-

Tk

> — 4
35-
N

25-

Legend:
1, 2 - swine intestinal cells (trypsin detached)
3 - ST cell (EDTA detached)
4 - Vero cell (EDTA detached)
5 - purified PEDV (non-trypsin treated stock)



(2) pAPN 23 AlxF 7

HAA7FA pAPNS PEDV Y] receptor protein &2 4 A gJow 92 VOPBA test®] 43}
AME oF 140 kDa 9] @9 Aol PEDV ¢} interaction 3% Z& 32l F A%tk PEDVe]
AhE A i ¢EH AXTE Jd4AEs APNS HHA 7| ALY 52 oln] gy dya
deH A = AxEFo| FAASEt] APNS HddAA ] A-Fol dolA PEDVel] g 344

detd %QEE olF o]&std TEAHIHN A AxFEdAR 444 APNY JE&&

R

gl # s Aoty 1y B E #H X8 APN-Flag @¥ o] TAst= A2 AzbE st
A}t Al E£5F 3= NIH3T3 (mouse embryonic fibroblast)g o] -&3F5ith
A pe DA - phIE=1F-
. (-} {+) pAPN-Hag () PpAPN-Hag ()

100k D =—

T Da—

Sk Da—
A0kDa—| .

WE : a-Flag

E «  NIHAT3 transfected with pcDMNA3 MIH3T3 transfected with pcDMA3-pAPN-Flag

| a0 36
.r T
" mannasis I8

I

R R R R R
; b h

Anti-pAPN

O
aAnti-Flag

MNIH3T3 MNIH3T3-pAPN



NIH3T3 A% FAd$E 9lste] NIH3T3 AMEE

DMEM(10% FBS) wj=|of| A wj ksl

3, 60mm dishol 1x10°%cells/mlZ Fu]elddtt. vhSyg Fuld NIH3T3A Xl 717 6ugd
pcDNA3.1-pAPN-Flag Z&+~7| =2 pcDNA31 Z&2v=5 Fugene HD transfection
reagentE o]-&3le] A7 A3t FHAS 244 7F ol 400 ug/mle] G418& A de] A

a)Fat . A@el ASF peDNA3L Fehar] s

A
¥Xxe

=

ZFA 3L Q7] wEel o] ZEAW| =T S0k A
AA At 3w} wiA wE i A G418 THOE
HE Zetan=rl Eoj7bR] &L xR Al

[ H:l

7 E) gt AL BEHAS

o Neomycin A WA 4=
A9 G418 AP e u Holgs 4

AelshaA 793 W 39 o F
F 3L, TAA o =

°F 95% o] thxw AlE7E S wkete] JA[E A7l AEs XEH o2 Holytol 4
st s SRt m FAASe] SRHASTS st A HEE NIH3T3AH X2 A
] v oke %3] steok viale R3S, flow cytometry, 928 SFEH, AAdgLAM £S
TFaste] TS sttt A, dFAMAEE AZEIHERE AHYste] & AEFEES
o] &3t I~ B5® Ax, FAAFE NIHU3T3 AXFolA A2 o=z APN-Flage] HdF
S 913 vl. NIH3T3 Al ¥ Fdo A9 pAPN Wa-8 21317 €13 flow cytometryE 538
St A, ofF 40%9] A EolA pAPN o] MHE= AL AT F AT E=3, anti-pAPN
Without trypsin With trypsin

MNIH3T3

MIH3T3-pAPN

Wero A0 cell
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antibody & o] 2%t WY A AN S G843 A} anti-Flag antibody ¥ o} g} polyclonal
anti-pAPN antibody = NIH3T3¢] @3 %¥ pAPNS # detection 3l= 2L <1350}

(3) pAPN &8 A ¥7F9] PEDVel ts 74 Axr

pAPNA WS gldt H, NIH3T3 ¢ NIH3T3-pAPNe|] KPEDV-9 & #H9Azl & WY
Hlo] 8 A titration & E3] #A=-S H7FEA ). anti-pAPN antibody & o] &

S AASE A3 pAPNe| &Y NIH3T39l4 KPEDV-9 o] AI¥do=
replication 3= AS & F ATt Vero cell®] -9, trypsin o] 981 PEDVe Z2lo] &%
Q CPE7} P = Ao Hol NIH3T3 A9 trypsin ¢ A4&S 3317 A3l trypsin

Ay 45 AP MENA CPEZF #zHs] itk NIH3T3 € NIH3T3-pAPN cell ©
KPEDV-9& #HAAIZl H, 48A1ks<¢re] e M=o FEds st nlolgie] &
ZAs9grh. 2 A3, NIH3T3o A= KPEDV-90] Z2]8}#] H3}al AbE3l= 1bd pAPNo] 4t
dl NIH3TS A= KPEDV-9°] F-43te] A 5 24A13kel= o 308) @2 niej#{ =7} 3
& g & AT e pAPNS] &R E7-3aL 2443t o] F HEERE ol ATt
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4. A xA A AF

F7F 2.2 PEDVY pathogenesis o &3+ 154+E #8319t RT-PCR Z3} PEDV %/t
= Hole X T 2 vt E5E WAty AgE Fdsty] ] FHEoER Y
ZoH, 2 A, v 5 A4 FeAVIE AESdth dEd Ao Y- viral RNA
isolation & €&l PBSel H#sty UmA= 488 AdFE 98 10 % 54 2T 1
AR, A, viral RNA isolation & 3 x=4& Wrsd 719z 2A a5t
supernatant & RNA @0 A3t} QQEZA A <13 viral RNA isolation kit & 9]

4-3)o] viral RNA 2 g 33. PEDV nucleocapsid protein o ™3 RT-PCR & F 334t}
(Table 6). 091223-02 A=2] H-¢, A A% 2 w3 A PCR YA wk-go] #H el ko A= PCR
S ukgo] YERsEon (091223-03 A= G, HES HAIE BE AF7]elA PCR FAWHS
o] YEel} MAEZ oF7ke] Aol E LERYSITE

Intestines Lung Liver Kidney Spleen
Pig No. 1 + - - + -
Pig No. 3 + + + + +
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incubation 3le] F=3A AT tap waterdl A 1023 =4E 3+ 5, antigen retrival solution 3}
oAl oF 15%%F A ¥es AEE boiling 3FAT 2ol HHs] Eefol=E 2B il THA
tap waterol| A 1087t A3k 5, DWeoll A 283 23] A& 3 =4 o A+ peroxidase
o] 9AIE 93 methanol + H202 solution o 303t incubation 3%t} normal horse serum
(150 ul in 10 ml PBS) & 7}sfar Aol A 30&7F incubation ¥ %, PBSo| 3|43 12} 3HA
g AHesk & 4%oA O/N incubation 3R T 2 Ade] ALEE 1% A= PEDV antigen
S E37] Y8 A2 polyclonal mouse anti-PEDV & PBSell 1000¥] 24 3le] AL-8-3}9]
th thad PBS = 5i3F 33 FAS 5 24 FAE At Aol A 3015 <t incubation
3ttt 22 &A= polyclonal mouse anti-PEDV & #HA&3}7] $3%F A2 = biotin conjugated
horse anti-mouse IgG & PBSe| 2008] 3] A4 3}o] A}8-31H T 30 *, PBSE 554 43 4
3k & njg] 9rEo] & avidin-biotin solution & # & dtal Ao 4] 30%-3t incubation 3}
t}. PBSZ 584 43] =43 & DAB staining & A8t hematoxylin © % count staining
S F 83T count staining & tap waterdlA 10 ¥ AR FAsa EFE 9 75 %
alcoholF-¥ 100 % alcohol 7}#] 284 incubation 3}al xylene o 3%2 33] incubation 3+ %

dlabgol © & mounting 3FATE &3] £ ol=E AXAIZ § dHuAs|ol A #EsF T
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A2 A ZAMIAEFES o4& =g PEDV ok9F 2 o
WA A

&9 HolxAozRE UMY @ AXiE 1 FE9 o9F AETSH EAS Y=
Hastal glojA Ve AEFEE HdE57] e rlolyxd fHE: 2 54 ol AEE
T AE By ol gt BESE ATl ohFetA AFEE ¢ e 7EATE ATk Alzejdr]Eol
WAstAA oy 7ER Ao Mo M Eujdke]l TheatA HIA=, widstaixt ke 244 F
Tl TEol UE A Axud U= AR FoldtA dvh wepa Zro] Aer 2ujulek W
Hol Ag-sojA i vt 2ol 2A 2AAEES IE wigsts A4 a8 FH 3
Z24e dYdMEE 228t vgstE A gH e = kA7) ok

ZoieE A P BAVF HE ARz AAE 95te] edetate disodium dihydrate
(NazEDDA)E ©] g3k Wio]l 75 =, NaEDDAE A frolA X Ax 3+ A3t 713

2 NFS AAsE CaP AT Aolel EolA MROHIEE 19 A AHoE Ad B
F Atk FE WAL EF Ca”AFE HAT QAT FfopAEe] vskel 1 ugo]
onE Ca'o AWWE AAN FA FfobAE Wl WA Qojubs] Bk olAF Aot
AL gul o] e} ool Ak AA Aol ol oW EAHO R A fobA Lt 3

B
iy

MAEE 2P vk e Ao xel Afotd st ik A wlk &0 2] 98]
BoF FAxte] Fele Aol7t vk Aot EE Az vs] 7] wigF &7 §-F
& 98 o ®S fetal bovine serum(FBS)& Z 82 AN FyAlE= 4L ko] FBSWIO =
= FRE Aol shdith ol d AXEel WE 5L ol giw adHom AfohlL
E AAL F A& Ao AR A

wpelA] Ao A= H A gol o "1«4/‘1137_ JJrZ‘—q. o7 Zufujgstr] 9% 20& A4St
71 A&te] A elole] Z+ A7) E mincingd & RBC &< AAWHS 23 mincing®
zAo] HZ2 collagenase®t dispase?] ﬂl’/] 718 Lol BZFol vh. wd

collagenase®} dispaseE ©]&38lo] ZdUu]ddt & NaEDDAS FZeb A7HH X273} A

ol ool A W79 FBS Bl 0 A $A YRE olgstel A4 Yfopax
A7 AL A T AAGA ALY BURE G PEDA B4l Te AZE ALFE

FHFA e
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oRRY ZUWFALY 75

E5Ae B el HolE Fusi FHAOR AFe A% @ F P wdEA g
& ol gsto] WAAEol A& AP o] bl xrulYF ARE AgeAT WA ol
Sol QA ATE 0% DL e Ase] ATHAL 2533 FAMAR $A4 Hols 4
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9. B8 FEANE Ag] AEE A 2
Aottt Potadine &8 AR&3te] ®fole] ¥R-E AE3aL chlorhexidine &0 2
Potadine §91€ Sohdl ¥ 27 2% AAsY 24e Arsle] TRACE N4, AFT,
27, #H, HE AFsdvh B AgolANY REF AP AFdstud ALY
(Animal Care and Use Committee of Cheju National University, ACUCC)2] <<l &fol| ++ 2



g 72 A % A (standard operation procedures, SOP)el| &} =3 5 21t}
TR oz A=y 72+ A7) =4S Dulbecco’s modified essential medium (DMEM) Hj#| £

of ¥ & FtUte] o= f vlolA A Thedk A A2 3(mincing) 50 ml conical
tubeZ A th 1728 A Azl = RBCE A A3 st x4 &Ho| o 7tepekod g3
S HlHY 2AAHo] dolgl= 50 ml conical tube®] DMEM (GIBCO, New York, USA) Hj
£ 30 ml #H7teto] dE 93AE AMEste] A ATE A F/HAZ = 3023 AAAA =
Hol 7hgpet7] & 7 & FE2HS v glvh o9 & AP E 2733 ¥HEste] RBCE
Bl AASATE 7 A7 S Al He 53 RBC7F ®ol £33t glo] 4753 whE3ke]
b s Aol og RBCAAS Ady FHHAE &3 A HHS vuwstr] st
NH.C/HEPES (0.83% NH.Cl, 0.01 M HEPES)&H-& Ahg3dvt. 37 %4

240 MAE] 2ol

off N N

MEoboo

v

A=oS A Astal NHLCY/HEPES €94 45 mlE mincing B8 X733
B2 ANA A AMEE 15 ml conical tubed] %4 F-HAE ¥ar 160 x g& 58 EoF 94
oo 429 9y § 5 mle DMEM HIXE H718ksith RBC7F AlAE %4 A~Ho|

trypsin/ EDTA (0.05%/ 053 M, GIBCO, New York, USA)E 2 ml H7}3F3 36TCo|A 3&
ek A sla 203 HHs] 9HEHE sloiA] dIAEE 3 $ 10% FBS (GIBCO, USA)
7t A7bd DMEMHI A (DMEM-10)& 30 ml ®7}etal 160 x g2 3% &t A& & o
AMEE FAAY. FAY GLAELE 24-well cell culture clusterel] 1x104714 #5235k
10% FBS7F #7Fe DMEMEIAE 1 ml H7Fekal 36°C, COx AitwlolgellA 12413t wi <
S npde]] F2E My v&S T3

A ejore] 7b A4S #ZAA AHea RBC7F AAE 1 g9 7t
b A4S GAAIEE FEshr] fske 149 2xE F3)
2] 5 mlel 0.25% collagenaseE 8 7}8le] 107608 &< 37T, CO, Slitulo]Hol A A2 3fa,
collagenase?] A&7} k&5 %™ 0.01%9] dispaseE H7}3sle] 108 ~ 608 &<k whe-5 A7l &
A8 209 7hE AR E stodA AEE EEsAdd B35 dE #7183 DMEM HiAE 10
ml H7Fgk £ 160 x gol A 3&3F A4lEe vk bk AERE M2 sAol FfA
713l T25 M ZwjEg flaskol wi sttt

Trypsindll &3t A& bt 2ol HAASAT. trypsin/EDTA (0.05%/ 053 M) 1
ml-s ZH4aWo| H7Eskal 383 37C Arulo]gelA g Azl F 10% FBS7F @&
DMEM A& 10 ml #7139 trypsine] 288 AAAACE 160 x golA] 387 A F235H
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S o] g3te] HlEe AYRES AR T PBSE o] &3}
Ay Arge] W7ol 0.25% collagenase 500 wlE #H7bste] 1087607 &< 37C, CO: A+
A28kt collagenase®] A2 7F &aEHW 0.001% ~ 0.05%2] dispase & 3 7}3}o]
Fouke Al AT BrSo] Euld Ao i 7te] DMEM ®lX & EHHUA dd
% 160 x gollA 3&xF A4S & AEFE AL TS
g, 2] 248 mincingd § RBCE Al7gkat 1 g9

Z4-& 37C DMEM #1%] 5 mlel 0.25% collagenaseZ #7138l 108 ~ 608 &9t 37T,
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CO, latHlolH oA A Elstar, collagenase?] A E]7F ¢H5 W 0.01%9 dispaseE #H7}3t] 10
7603 FF WS A7l F FIlE o] &3te] HAE] 200 Vi IS st AEE
2] 3} tH(Table 1) g A¥E o] 98] DMEM HAE 20 ml #E713ta H&94S
160 x golAl 387 9ARE e & NEFE 7128 313 T25 A E8) %S flaske] vl kstalc).

Table 1. Enzyme treatments for tissue digestion

1™ treatment o
2" treatment
(collagenase)

Organs : — ; —
Concentration Time B Concentration Time
nzyme
(%) (min) i (%) (min)
dispase 0.01 10~30
Kidney 0.25 10~60
trypsin/EDTA  0.05/0.53 M 3
Lung 0.25 10~60 dispase 0.01 10~30
Small dispase 0.01 10~30
) ) 0.25 10~60
intestine trypsin/EDTA  0.05/0.53 M 3

* Reaction time of enzyme treatments

AaAYE VAT BQAER FeE 2 309 AXE vl 5s g
Folr . T2 AZHEE Eehazel 1x10°7)2 2elulds Axe FAEw Hzue 39
5 3

MG A AESE ALEE s ALE A& 2ANG G 12400 A
548 Axe $% @vdon pasel wia Axie A 6}11 282 S A2
SeE PN, AE A B e AN X A 3

[e]
A5 AEAZE PBSE o] &3] 23] A&L il trypsin/ EDTA (0.054/0.53 M) =
o] g3to] MEE B A7]3 FBS7F 10% #7FY DMEM ®#] 10 mlE H7}ste] 160 x g, 2%
7+ YE 2tk 5 mle WiXE Hubsta IS o83l ZF BFHAz &
FZ3}lo] trypan blue(Sigma-Aldrich, Saint Louis, USA) 84S H7}slo]
gloz Z 4L & A ¥ F dAujAoE AAEE JIESIY MExY & T

Ao Axns gHAste] Aol WEs ntgom 7b ArdA BuALE 2elsta A
Wﬂﬁﬂ ApEE o A AS AdE S dlA B AR AL e dA Eebral i
A7|Z5E HFo o8 FAAA 2 FAow g 3719 welll A HAkake] F2

Eil
il
>

A8 AxEaTE 1x10°719) M EE 6-well plate 671(36welol] 2F 31 19, 2, 49, 6
A, 8Y, 10d, 12¥°l MESFE ZAH 9l PBSZE A4AA AT AEE crystal violet
(Sigma-Aldrich, Saint Louis, USA)o.2 |3 & Myg:&E AR o 2 FA3o 37
o] well®] Hitg T3k TH

E_llﬂo

il & A2 A AHE gelstal AfetAE AA S AldsaTh A Hotd
A el Aoz BE Ul 24 AXE 77 3719 T25 Al ¥H] g flaskel
24717 w3t M X EF o] 70%7F HEE ska, DMEM-10S ©]§3fo] 2443k &<t vl s}
Aot g flaskel AfrebAlizel o AE7 S5t de= RS ArA R Felstar, Alx



Mg PBSE 4 ml #2718 MXE AFSFAY. A& F 429 flaskel] 0.01%9} 0.05% =L
23 0.5%9] NaEDDAE 1 ml® H7bel9lvh. Na;EDDAE #H7bstal 3757 &< dn3e &
ghe] Aot st weElE =R E BT Aot vl H ] AlEEA flaskE £
o2 JMHA AHFHA oAzt vrelH ] AW7A A E vk e e MEde] 4
%S AESH NaEDDA €98 Fste] &3] v & 20% FBS7F g% DMEMH] ]
(DMEM-20)& 1 ml #7tste] MAg & F43te] v)-%3, thA] DMEM-20& 1 ml 3 7}sho]
ARsEAch AHS 9883 DMEM-10S 5 mlS H71ake] wjdatar 6417 3 A frolAl £7)
AAD AEE Av)4-& F3to] B s}

F0.01% Na:EDDAE o] &3 Al frolA % 2
ﬂaskoﬂ AfrotAlizel oA xrE SAste de s dAnACR FlEs shal, AXEAA
PBSE 4 ml #7tete] AEE AF3 AT AF & 73719 flaskel 0.019% Na;EDDAE 1 ml#
A7belal 358 B #AnAS St AfolA st vy EXE #Es A A fotAlETt
W] 5 7] A AeA flaskE 7o R JHRAl A FHA A AEE wE Y] AdA HEE
stttk A Axze] MEdo]l FE& AlAEHd NaEDDAE F51ste] €43 vl £ 1 mld
DMEM-20S H71ete] F H AFsAch AAS 97533 5 mle DMEM-10S H71ake] )
Fotal 6417 F AFelMETE AAR AnE AvAE Fste] @z shith

0.01%6 Na;EDDAE A& Hesta 222 A7 714 AEE wjka o ALgsts v A<
FBSE X9} 8] %A 7ke] NaEDDA<2] 23} ﬂﬂ A Aol Al e AAZE MAE TS £
AbsFd el Zdlal g A7l 480 NFHAEE 100%2] AxdEoe] HmsE 2447 F< vl
AT widE MEE AXAAE 4 mle] PBSE A&s & 0.0 A
gto] 3% FeF ARAE Fote] AfolAlErt wEHEAE %éﬁl 41‘0} Jch Aol 27t
e s 7] AlEebd DMEM-20 ®i A& 5 ml #78tal flaskE 7HH A ¥E
BgA AT wxE FA%e 160 x g& 3B QAR @%O}Aﬂ%i% E—e— =
trypsin/EDTA  (0.05%/0.53 M)E‘ 500 pl HA7Fslo] 183 WHSAIA SAHUE AfFoAEE &
A E=2 3 1+ $ 5 mle] DMEM-10& 37 1
B3 A EE s ddA xR B AFotAxEE Bl 24-well A XZu]FE plateel A
SN EE 1x10%unit/ml)o] %= ®Fatir 27 FBS7F #7MEA € DMEM ®1A &} 2%
FBS7} %3t¥ DMEM® A (DMEM-2), 5% FBS7} ¥3%9 DMEM# A (DMEM-5) 12| il
DMEM-10 ®jA| = #j<kslsich ko] Ado|x MAfolMiErt AAE dIA el trypsin/
EDTAE 500 pf H7Fsle] 187 wreA7l & addA¥X= &7 5d DMEM-10& 5 ml 3
7} 15 ml tube® & 7131 160 x g= 3837F YA E 3 HAHAEXE Zhkt). 24-well Al L)

AWrr 19, 49, 89, g3 1299 A AXE oz 7hz 4N T 70%9 A X
O|F L= AﬂJ*E z A 3le] platingstth. 2213l Zh7F 12, 24, 36 18] 3L 484 &9t
o]
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F& plated] FIALE  1x10°(unit/ml)°] QE% BFstar 2z FBS7F HI7MEA %
DMEM #j# ¢} DMEM-2, DMEM-5 12 3. DMEM-10 x| 2 w]%3a}odth. 24-well A 3w %
& platecl] A #l = I gl b H OMMS&} I ALE 6413F, 1243, 18413 Z12]an 24
A7 Aoz BEEre] wjokg 7)o B3 u] S 78ta, AZPER 001% Na’EDDAS A2
ate] A7} = A vEs
AA4hA Hdge Aag ngos =S
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AR ZF AV FEe AEE 142 0.01% Na:EDDAE X233 DMEM-2 viA =2 742} 64]
2A 7 ] a 2447 ik & 232 0.01% Na:EDDAE A E 3F3vk 23 A g7 &
WA 2= 747y 6A1%E, 12A1%F 18]l 24A1%F wi kS 3hal 0.01% Na:EDDAE 3%+

GA A o] Aol AA v &3 e ATt wkE s Y] A2 ek

—_

15t treatment 2"d treatment 3rd treatment
24h 6h, 12h, 24h 6h, 12h, 24h

10% FBS 2% FBS DMEM

DMEM

Fig. 1. Schematic diagram of Na:EDDA treatments for the separation of fibroblasts from
epithelial cells. DMEM containing 10% FBS was used for primary culture and DMEM
containing 2% FBS was used just after first treatment. Hours of cell culture before

treatment were indicated.

HAeote] 245 HEdIL YA
o]t RBCAH A W
Uk RBCe] A7A &

93] RBCAAE A 84
o o= RBC A& vl
RBC2] 7 fr—E M2 ko] A 34 o g
RBCSA A A 25 %—% S 4 Atk RBCE AAS L A9 @A
T E 24-well A F& plateol] 124]7F v kst & nldof F2d A xel ues ##Edt A
NH4C1/HEPES gHg o] &3H RBCO AA+= E&Ho= o|FofXx¥t Ao 3% RBC
A AR vlaste] ik Al AEY BEES v As BEI A (Fig. 2).
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Fig. 2. Survival rate of digested cells from different organs after removing RBC either by
dilution method or by lysis method. Dilution of minced tissues with culture medium
(DMEM) and discard supernatant 2 minutes after sedimentation. Treatment of minced
tissues with 0.83% NH.Cl in HEPES.

Collagenase A2 & 30+ 7[A& &5 T
= U oA MlEF FUhE Holx gkuh A#e] A
A collagenaseE Alg A glsh= Aol Fo4) 3070 %
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A ¥ A vHFig. 3). Dispased g A 7re- A7|¥H=E 2580 & of 71 FAHE AXF £
& A% Forstarnh A de A9 158 s ae] A 208 AUAARE AHfol
Aol Bl gl AAS F/E AT (Fg. 3). 2% A5 WA BaE 2 st Wy
mincing®l 2|3t &AX el o] WA BF £ AAE YER ST
7 =
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Time of collagenase treatment (min)

Fig. 3. Digestion of minced organs by collagenase treatment. Proper time of collagenase
treatment was about 30 minutes since longer treatment than 30 minutes resulted in more

contamination of fibroblasts as well as low survival of digested cells after plating.

AZEA A d HH o] aaAgxde AREEte] 4 A AXE YT vhs T2 Al
T g Sehadd] 1x10°714 EFska 1243 F dvjgos #EEe] X RIAES I
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Fig. 4. Digestion of minced organs by dispase treatment. Proper time of dispase

treatment was about 10-15 minutes since longer treatment than 15 minutes resulted in

more contamination of fibroblasts as well as low survival of digested cells after plating.
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AL oo 7t gUIME HAd madY 2de FAs.

Table 2. Determination of optimal digestion conditions for fetal pig tissues using

two-step enzyme treatments

1% treatment 2" treatment
Organs (collagenase) (dispase)
Concentration(%) Time(min) Concentration(%)  Time(min)
Kidney 0.25 30 0.01 10
Lung 0.25 20 0.01 10
Small
0.25 40 0.01 20

intestine




HA eore] A, H Zieal 2o Zuulek 24l AXEE 27 sjekEkal 0.01%<t

1
0.05% =183 05%¢ NaEDDAE 1 ml¥ #H7lete] AfFolAEE AAT A Aol 2t
drelEo] o= Al A AErt drEE ] Al ARk AlZEE QL Abel = Na:EDDA

o] F7F motdaE EolEl oy ZEHE AFotdEe Fele o Aelile] gl
O}X]“P F sEoA AYd A AgotAlEel A AL FE7f o] FoiA= A A
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do
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N
N
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ol 7} Fol &l Hol AUt AAE s e e AT A
shlvtk. webA o] 5o Aol = AFE oF7t SRSk, FARSE APelA vE A7AIL
Aelsld e 0.01% Na:EDDAZ 28-S A 3§39 v},

;A gote] FUE vk & Aot Wik Abel mE AfotAlEe] A BES
A8t 2] A7l SotebAA AfotAETE AAHE &S B3 AT
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Fig. 5. Effects of culture time and number of passages on the separation of fibroblasts
by Na:EDDA treatments.

Fig. 6. Separation of fibroblasts from epithelial cells by treating with NaEDDA. A:
Cultured cells before NazEDDA treatment. Empty arrow indicates fibroblasts and filled
arrow indicates epithelial cells. B: Fibroblasts were rounded and detached from
culture—flask by the first Na:EDDA treatment. C: Fibroblasts were detached from
culture—flask by the second Na:EDDA treatment. D: Fibroblasts were completely removed
from the flask by the third Na:EDDA treatment. Scale-bar: 40 ym.
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Table 3. Cell attachment rate and optimal time of Na:EDDA treatment to separate
fibroblasts and epithelial cells

6 hours® 12 hours 18 hours 24 hours
Using attachment ., attachment . attachment attachment .
. Time Time . Time
medium rate(%) rate(%) rate(%) Time rate(%)
—— (sec) —/—————— (sec) —/(—————— —— (se0)
F E F E F E F E

DMEM-2°¢ 60 80 30 90 90 60 100 100 30 100 100 20
DMEM-5' 80 80 20 100 100 10 100 100 0 100 100 0

DMEM-10* 80 90 20 100 100 10 100 100 0 100 100 0

a Time of cell culture before Na:EDDA treatment

b Optimal time of Na:EDDA treatment to separate fibroblast and epithelial cells
¢ Fibroblasts

d Epithelial cells

e DMEM medium containing 2% fetal bovine serum

f DMEM medium containing 5% fetal bovine serum

g DMEM medium containing 10% fetal bovine serum
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2. Telomerase o] #A3AS F3 A ¥o B3 f&

Y E=Zxlol# 2~ WH= Michie Sakamoto (Department of Pathology, Keio University
School of Medicine, 35 Shinanomachi, Shinjuku-ku 160-8582, Tokyo)Z5-¥ & Hio} 213
of A&l WH e AZaA-S v 2o

7}, pCLXSN-ACC-hTERT

(1) poly(A)+RNA : HeLa CellS o] &3} RT-PCR  (Thermoscript  reverse
transcriptase(Invitrogen, California, USA) ¢ KOD polymerase (TOYOBO, Osaka,
Japan)& &3l RNA 319t} 2 Aol A AME3F primers Tha2 2t

forward primer GGAATTCGCCGCGCGCTCCCCGCTGCCGAGCC

reverse primer GCTCTAGATTAGTCCAGGATGGTCTTGAAGTCT
(2) recombining two clones
forward primer AAAAAGCAGGCTCCACCATGCCGCGCGCTCCCCGCTGCCGAGC
reverse primer AGAAAGCTGGGTTAGTCCAGGATGGTCTTGAAGTCT

adaptor primers

forward primer GGGGACAAGTTTGTACAAAAAAGCAGGCT
reverse primer GGGGACCACTTTGTACAAGAAAGCTGGGT

(3) pDONR201¥ H & BP reactions E3}% c¢cDNA cloning3} %1 t}.

(4) pCLXSN "W ¥ (Imgenex, San Diego, CA, USA)2 multicloning siteo] attR, ccdB
(Invitrogen) 7} 017} A 2Fste] pDEST-CLXSNS A 2Fa} ] o).

(5) pDEST-CLXSNell hTERT (cDNA)AF9} st pCLXSN-ACC-hTERTE Al 453t

1}, pCMSCV-puro-hBmi-1



(1) K526 cellol /] RT-PCR (Thermoscript reverse transcriptase (Invitrogen, California,
USA) ¢ KOD polymerases 53te] RNA FZ&3}53}

forward primer  ACGCGTCGACCGCCATGCATCGAACAACGAGAAT
reverse primer CGGATCCTCAACCAGAAGAAGTTGCTG

(2) pDONR201¥H & BP reactions £3}% c¢cDNA cloning3} %

(3) pMSCVpuro vector®] 5LTR 9 A CMV/LTR fusion promoterE 44
pCMSCV-puro vectorE A 23} tt.

(4) pCMSCV-puro vector® MCSe] hbmi-1 (cDNA)E At 3sle] pCMSCV-puro-hBmi-1 9
HE AAeslitt

s

Ol

Ao R AXHE FHAAE =JA77] st Sdste] AHEE dE=Zntolg s JAE
Retrovirus Packing System (TAKARA Bio, Osaka, Japan)2 AF&3}o] co-transfectiong %
3ol AR THTFIg. 7). 293cellel recombinant retrovirus vector®} pGP  vector ILE| AL
pE-ampho vectorEZ calcium phosphate transfection method® co-transfectionS- 3} t}.
co—transfection & 7711475 ¢t 5% CO2, 37CE incubatingd & N 2L w2 wsts] ¢
t}. Transfection 48A)17F & AR 2 AZ=0S $A3LAL 045 um sterilized filterE A&}
filter¥ -80C | M3}l transductionol] AF-&3}3A T},

/ \ HCMV IE promoter
o
pCLXSN-ACC-hTERT \
pGP

pCMSCV-puro—hBmi-1

. %

_HCMV [E promoter

=N

N

< ° pE-ampho \
{ 6,319 bp
E
Co-transfection W
293 Cell

Fig. 7. Diagram of total process for retrovirus particle production.

Telomerase’} L& E = AEE AWEH37] 93] (geneticin)*‘l il xo] 500 ug/mlE A7}
3l vl G4180] #H7tE HiX| = ZolFHA 257Y AR

G418 =& woz &2l HiX| & o] &3l wjdslHA Ed P?} O£IT :
293 HAS AR AXEES SAUEE YU¥ro] telomerase o %Oo]:}g' S TRAPeze®RT
Telomerase Detection Kit, FAM detection (Chemicon international, California, USA)S A&

R Ry
=
=
=]



3}o] Real-Time PCR (iQ5 Real-Time PCR Detection System, Bio—-RAD, California, USA)-2
ekl zAF sklh 7A7hel AR AEZF AZE 110704 5AHY ¥E Evsta TSRS
quantitation control, 1000 cell equivalents of telomerase positive extract control, minus
telomerase control, no template control (NTC), experimental sample control (and heat
treated)& A2t real-time PCRE F33}31th Real-Time PCRE 913 tA2lS Table 4
L e

Table 4. Real-time PCR assay design for the telomerase detection

1 4 7 10
2 5 8 11
3 6 9 12
. Sample 1 b
A TRS8" 40 amoles Sample 1 Sample 1 + TSK
Heat Treated
Sample 2
B TRS8 4 amoles Sample 2 Sample 2 +TSK
Heat Treated
Sample 3
C TRS8 0.4 amoles Sample 3 Sample 3 +TSK
Heat Treated
Sample 4
D TRS8 0.04 amoles Sample 4 Sample 4 +TSK
Heat Treated
.. . Sample 5
E Positive Extract Sample 5 Sample 5 + TSK
Heat Treated
. Sample 6
F Minos telomerase control Sample 6 Sample 6 +TSK

Heat Treated

q Sample 7
G NTC Sample 7 Sample 7 +TSK
Heat Treated
Sample 8
H Sample 8 Sample 8 +TSK

Heat Treated

a Control template, TSRE is an oligonucleotide with a sequence identical to the
TS primer extended with 8 telomeric repeats AG (GGTTAG)

b Inhibition/normalization control, 0.2 amole/ul. TSK template

¢ Telomerase positive cells (10° cells)

d No template control

EEstE Alxe wolaEurant A F-E PCRE Edte] Felstdirt. vrolaEel=nt 3t
Ao F-= PCR kit (Mycoplasma PCR detection kit. iNtRON, Seoul, Korea)s &3lo] 2213}
Atk PCR %72 Table 59 Zth



Table 5. PCR conditions for the detection of mycoplasma

PCR condition Temp. Time

Initial denaturation 94C 1 min

Denaturation 94T 30 sec

35 Cycles Annealing 60T 20 sec

Extension 72C 1 min

Final extension 72°C 5 min

ZUMSAEE Edsay] 93 dEZnolgA2bEHE AFEAE AEEH]
(Fig. 8).

M L2 [3- 14 [5 16 M L3 L9 L10

Fig. 8 PCR detection

of retrovirus vector. M: 1kb Marker, lane L2: hTERT (Xba I, Hind

1), lane L3: hTERT (Xcm I, Xba I), lane L4: hTERT (Afl II, Xba I), lane L5: hbmi-1
(Cla I, Hind TI), lane L7: hbmi-1 (EcoR I, Cla I), lane L8: hbmi-1 (BamH I,

L9: hbmi-1 (Xbha D), lane L10: hbmi-1 (Nde I, Xho I)
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Atk 29 Ok AU 49 MEY tpe3d REom A% fd AXE eH 265
Aol 714 7 4ol ALEYh
NaEDDA #eAel ol getsteirh. 18 Bt 2% #oe) A% 205 2ol 2

Fig. 9. Immortalized primary pig epithelial cell lines. A: kidney type-1 cell line, B: kidney
type—2 cell line, C: kidney type-3 cell line, D: Lung cell line, E: small intestine cell line.
Scale-bar: 40 ym.

293 #AS AR AEXES SAUEE UFo] telomerase WA Y HS Real Time PCRS
23l ZFAEHTtHFig. 10). Z2thelE 329 telomerase o] 7P A ugpow AF
Type-12F 217 Type-29] telomerase®] 713 =7 AAFE ST}
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Fig. 10 Real-time PCR analysis of telomerase expression in immortalized primary pig

epithelial cell lines.

Bosly A %o vlo]mZTalzul 7dolel nlolg A 7Y o]RE PCRS E3lo] #ols g
oo AAbE S 2 Ao R sk (Fig. 11),

M PC NC L4 L5 L6

Fig. 11. PCR analysis of mycoplasma contamination in established cell lines. M: 100bp

DNA marker , lane PC: positive control, lane NC: negative control, lane 1LA4:
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JNUSK-2, JNUSK-3 =83 JNUSK-42}3 =93t 2Fade sSxAgAZLFE=
JNUSSI-13 JNUSSI-22Far & & 3}5] ).

HA o Aexds gt dojzl &g ngom 7 AU HIAEE 83t A
A E7E A W 7hA Al A s A R AR AL s ghA] dobEal i
ZA72HE HZd 93 Z—NXHHW}X] 29 Ao = gk 3709 wellol A HARSRS F2
2 AAEIG T 110772 A XS 6-well plate 671(36wel)d]l 3 33 1Y, 29, 44, 6
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2 8Y, 10¢, 129 2¥al 4o AEFE A5 ﬂr PBSZ 94 A33 AEE crystal
violet (Sigma-Aldrich, Saint Louis, USA)S. 2 A M3 & AEW v E 7 Axmor =43
of 3708 well®] Hits ottt WSV =5E Yol o FA A 7tA] 2] g
3718 welldl Al AASFH I d 45217 o] F confluent= B § 2 aFM(Fig. 12)& ZAFSY

oA e A ey o) F AlEe g Al INUSK-13 INUSK-27F 7}
A oweky A% 22 fFH INUSK-3+= 92 & yedlo &% fEiel JNUSSI-13
JNUSSI-2 Al2F= dubdg o e 5 Wtk 1290 XUdaAFE g2 Al x5l A
AEZF #Ha7F s A

—#— JNUSK-1

10° 1 —a&— JNUSK-2
? 106 F —— JNUSK-3
~.
E —&— JNUSSI-1
3 105 r
e - JNUSSI-2
vy
g 100
el
o]
v 10
0 = L i
—-
£
= 2 |
3 10
10] -
0 '8 A '] L A A J

2 B 6 8 10 12 14

Time of cell culture (days)

Fig. 12. The growth curve of immortalized swine kidney cell lines.
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Population doubling time (days)
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L A L L L L L AL L T LT L T

L Rt attttt
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Number of cell generations

Fig. 13. The population doubling time of immortalized primary swine cell lines.
4 AENFEA D wF BB R G vho] 2 gFelol i 3

MEe] B -, contact inhibition &A%, E=(multi-layer) o
AN %O] DEAE dAvAFe =z Ag Ay s Ay Exe Zds WOTX]%}

o= <lgl 23 A ekt mek &
stel AM3ze] wlo ]LEE}ZH AAARE PCRE 3t IRttt mio]lsZef=vt Zﬁ*}@ﬁr
B S oE st

Fig. 14. PCR analysis of mycoplasma contamination in established cell lines. M: 100 bp
DNA marker , PC: positive control, NC: negative control, L4: kidney, L5 lung, L6 small

intestine.
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hREe] =} npolg] A 1E [ £3tE vlo]lg] AEo] aminopeptidase N
(APN)& Az F8A2 ARShE o] 83te Axd] APNE #7bstel PEDVE 4417 ¥
Hol © &&AolgtE Flo] YAvk(mbely s A7 wE 10v] o] F7FEH. ole] uhEhA
vero M ¥EF9 INUSK-1 Z1g]al JNUSK-2 A ¥FZ o] &3lo] APN 10 ug/mlg 1417 g
3t3. PEDV ofe¢ £ & 319 E‘r
PEDZ gjAe] Hi= A= ¥ AZS Frse 4= 7o F
FBS7} A7Fe A eaL 001/4 WMS&} G5 A 7 A7t DMEM Hi A
gZ 3E7F YAEY 3 F ulz 3000 x g2 5 =
Ag Azds thA 3000 x g2 587 94 =
= 13k 1 ml® 1.5 ml microtubeo] Yo -70C W&ared B #A3Fo] AR5

M Hm

X,
o
)
N

PEDV RNA E2Z ¢34 Viral Gene-spin'™" viral DNA/RNA Extraction Kit (iNtRON,
Kor)-g A3t th A= 300 ulell Lysis buffer 500 ulE # 713k 15% &9 vortexingS
3L Ao A 1087 AA A Y. 700 ulJ binding buffergE % it 4‘4—0* % gpin columnol] 2 o]

13,000 rpmo.& 157+ Y48 E 3 & 500 ule] washing buffer AS Z+7zF H7)ske] 13,000
mpml 2 187 A E ‘i—%%}‘}i\:‘r. 50 ul®] elution bufferE # 73k 3 13,000 rpmo.= 1

—_

1A SEE A= AE2 VIS ¢

7 9488 E 39 RNAE FAFNE. o)™
lak ATt

RT-PCR ¥H-& %3le] PEDV %4 =S 2

gt

Table 6. Primers for PCR to detect viral genomes

Target Primer Size Procedure
S TTCTGAGTCACGAACAGCCA 651b 94°C/30s, 53T/30s
sene CATATGCAGCCTGCTCTGAA P 72%/30m, 30 cycles

TCCTAGACTTCAACCTTACG 94°C/30s, 53T/30s

OFF3 gene 833bp 5
GGTGACAAGTGAAGCACAGA 72°C/30m, 30 cycles
GTCTTACATGCGAATTGACC 94°C/30s, 53T/30s

M gene 808bp .
GGCATAGAGAGATAATGGCA 72°C/30m, 30 cycles

< 21709 &S ©]&% RT-PCRe Ze ofgfjs} 2}

Group Number PEDV Number PEDV
A 100825-1 - 100825-2 -
(54 100825-3 + 100825-4 -
= 100825-5 - 100825-6 +
100512-1 - 100512-2 -
B 100512-3 - 100512-4 -
A7) 100719-1 - 100719-2 -
100719-3 + 101002-1 -
101002-2 - 101002-3 -

Fig. 15. PCR analysis of PEDV S gene, ORF3 and M gene. M: 100 bp DNA marker, L1:
PEDV S gene, L2: PEDV ORF3 gene, L3: PEDV M gene.



RT-PCR A3 PEDV7} #2d AZ 05 mle vero AXF9 JNUSK-1 Z12]a JNUSK-2 Al
T3] APN 10 ug/ml$ 1AZF A2sta HF 3 5 36T, CO° SlFulolEelA 44 7FEt
FAZl F 2% FBSS 0.01% Antibiotics d7F8 12 mle] DMEM ®jA & H7bste] 36T, CO®
o5tulolEl ol 4w S BFvl 4Ue] AW F CPEZ} oF 70% 243 AL 93 5 x| &
Z=718te] 50 ml cornical tubec] ¥ il 130 x goll 587 AR ] FHAEES 71e1eks
ZAe St 89 FEAE UA vero AEF9 INUSK-1 223l JNUSK-2 A
of APN 10 ug/ml 1A17F Helskal % stk o2 7 nlo]g~E At &<t Al
A AL B

R

o AN oz o
o2

&
1__—,__
N

NNNNNtcaaccttacgaagcttttgaaaaggtccacgtgcagtgatgtttcttgga

ctttttcaatacacgattgacacagttgtcaaagatgtctcaaagtctgctaacttgtcttt

ggatgctgtccaagagttggagctcaatgtagttccaattagacaagcttcaaatgtga

cgggqgttttcttttcaccagtgtttttatttacttctttgcactgtttaaagcgtcttcttt

gaggcgcaattatattatgttggcagcgcgttttgctgtcattgttctttattgcccacttt

tatattattgtggtgcattittagatgcaactattatttgttigcacacttattggcag

gctttgtttagtctgcttttactcctggcgctataaaaatgecgctctttattatctttaatac

tacgacactttctttcctcaatggtaaagcagcttattatgacggcaaatccattgt

gattttagaaggtggtgaccattacatcacttttggcaactcttttgttgctttcgttagta

gcattgacttgtatctagctatacgtgggcggcaagaagccgacctacagcectgttgceg

aactgttgagcttcttgatggcaagaagctttatgtcttttcgcaacatcaaattgttggce

attactaatgctgcatttgactcaattcaactagacgagtatgctacaattaNNNNN
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6. vholel MFEA HQ R FRFY A

r
A

Ao A= vero MEF(AA PEDV a9 Eop F2alo F2 AFEHE)S} F X204

g S ga A EF2 INUSK-13 JNUSK-2 A ZF9] PEDV Z54 AALE AA At &=

3t H Kol AFFEEN WHFEES o839 PEDV of9F9 nlol#jxe &8 T}
: .



(1) Seed virus =H]|

T75 M XEu]EE flaskel JNUSK-1 AXE Aelek shar 2443 & 70780% AE
monolayers FAsIEE 3 Th MAE AAS L MEAAE PBS 15 ml=Z 33 A3}
MAAE Mo PEDV (PED-VAC WA FdwAAG4) 2 me HE3tar 2 mle] DMEM
(Dulbecco’s modified essential medium, GIBCO®, Carlsbard, CA, USA) H}=| & F7}8]F9 )
36, CO; AFHeIEA 5AE WAzl £ 2% FBS (GIBCO®)7F &7k 11 mi9]
DMEM ®j#|& H7Fsto] A &2Q1 wjds ket nfo 131’\ HE 5 Ado] AHg Hj A &
738kl 50 ml cornical tubecl] ¥il 130 x gollA] 587 QAEYE &1 A=At 3}3)
% 3000 x goll A 1081 YAl&EE st Fedes 74 0}93\‘:}. TAHE FFHL 045 umBHE
AREEFe] o 3et - omlolE 2~ £o8 0.5 mI¥ 1.5 ml microtubed] WFo]l -70TC WE
wate] ARE3ESlv

PEDV seced virusE AZatir o7 248 8 A3 144 x 10° TCIDsy/mlE 50 m? 59
6071 9] vials 4 & Ak

Ol

o 401'
it —W
e

H

°l

72 HolE FarA o
DMEM #j#] <o o
(Mincing) 50 ml conical tube® 271 & 160 x gollA 387 9424 E vt 94
FENe A3 15 ml conical tubeZ %71 § tA] dAELE = FAS A
At HEHom A9 FEFAE 45 umBHE T4

Z} 0.4 ml¥} 0.2 ml® 1.5 ml microtubeo] Yo -70C W

(3) Aol FFE] o8 CPE ¥gto} nfole] 2~ & w3l &<l

JNUSK-1 Al2£FE 24-well plate 8702 welld]l &2 802%9] monolayer’} A==
FaAeh R Aval 80% =9 monolayer’t A=l & W wlAE AAI PBS
15 mlz 283 33 AHS & 24F5E 200 ol 0% FBS DMEM® A 3.2 mlE 718k 4
Mo zF welld 200 p2 HEDCH U A 449 welldls 72t 3528 agx gg5E

B3 2AFEES L2 4L HA/FES 200 @l 0% FBS DMEM #j#] 32 mlg 7} 5o
7t well'd 200 w® FA7FAch Z47he) &8-S Ha 1243 F¢ %S 3 F PEDVE HF
3tttk DMEM ®l#] 995 mlel flolA] ol seed virusE 50 b ©lgk 3 7+ wellell 400 ul
HE8ta DMEM ®IAE 200 p tslA F 600 w7} S22 @dAEZ 1/108 34479
HF I 36T, COz glFrulolEelA A A 59| At & TCIDsy/mls ARSIt

I aRFEES %47}3}04 TCID5o/m1§- 3 Ay AFAFEE

(ld



AT EE CPE WAo] Hobgel waba w2 wholzz o)
(TCIDsy/mD) 7} =o}%. o}

(4) Vero Al 259} A2t AE5F9] nlol# A & Hi

PEDV wjalFo] Blo} ZFalo] 2 A5 vero AXF9 A AR BA3A40AY
<91 JNUSK-13}+ JNUSK-2 Al ¥52] PEDV &% a3t} vero Al X9 JNUSK-1 1]
3 JNUSK-2 Al%E 244 7Hsek wjokate] 90%¢ A ¥Egzo] dAHEE T25 A Endg
flaskell Althel<F shdct Aldial g & 20413 AHsta MEase) uj&S g3t AXAZ
& PBSE 23] Alx3 & PEDVE FBS7F #7FHA] &2 DMEM #j A& ©]&3te] 0.1 MOI&
31 438kaL 1 ml FEsHATE nvRele 2~ HE 4AzE $¢ 10% FBS7F @-f-¥ DMEM HA| & 4
ml¥ F7}3kal CPEZF 7096 &8 wj7bA] wj &Fstlvh. CPEZF 70% HAsHdA v & A 3}
160 x g@ 387F ARG s RS B T 96-well A EW UYL plated A At U=
vero Al Xol 107 sl sle] HEd & nlo]ly A &8 #EF AT

Vero Al¥¢ JNUSK-1 Zig]a JNUSK-2¢] PEDV #4A4 vwddZdy JNUSK-13
JNUSK-2 MXF7F B5 vero AXFHT =& #A4Ado] &S FdT F+ A =%
@]
o]

JNUSK-1¢] Z9 vero AEFHT} 1008 o] =& #5448 YEFA G (Figh).

ié 8 B JNUSK-1 —® JNUSK-1-SI
s B3 JNUSK-2  _e— JNUSK-1-LI
CL;'E 7 = Vero
i
2 B
o i
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Fig. 16. Titers of PEDV in various culture supernatants. JNUSK-1 was about 100times
more sensitive to produce PEDV than vero cell line. Small intestine soup added in culture

produce more PEDV.



7. JNUSK Alx9 224

MEE Adedslas] FaAEe] Wk F%|, contact inhibition @4, E=(multi-layer) 2
2 F28= A4 5o dEAE AEsle] AT A EE HUAEA 2Ya AT EA
& FABHE AE SISk

ALE Aeulgstel 300 o Ak A, eln dFEFA I 2RE ARl 9T F
]_

2 A 7A 29 FA o7 SHH| 3779 Welloﬂ/ﬂ AALSFH 3L FZ2] 7] O]—ﬁr confluent= ¥

& Z=AIZAS AAEAT. 1x10°x36(71)9 A XS 6-well plate 6711 (36well) ¥ 33 1Y,

29, 44 69, 8¢, 10¢ ¥ 12¢ AXE 743}04 PBSA & % crystal violet 921-S 3}
< T3kt

o A¥sns A3 Aadoz =AHsa e 3719 welle] 3
MEL] F25HS AAEY] Y3t tritium EA] thymidines 53 AXE  scintillation
counter? WAe S A AT T25 A ¥u]dE flask 2700 4A)7F v ksle] v ekel-s w33}
3l MYS2A A=FAE 001 ml F7Fetar 1A1ZF AiEdE 3 tritium A thymidineS(0.5
pCi/ml-& H7kste] 472443 v gsiaitt. ofo]mub 2o A 19 NaNs 0.01 ml 578 ¥h& A A
Al 713 PBS 28 A&, 0.2 N NaOH 05 mlE A2 E §aiA At 58 5 &8 AERE A8
Boz &7, 05 mle) 02 N NaOH &R o2 Mol (wellol A &2 AlZ 7)) A& ol
7bsk & 2 N 94t 02 ml= F3A A h 50% TCA 0.15 ml H7Fs] 4ColA 308 A A 3514
Ag A7 AARA 3 & FJAHE 5% TCAZ 3 Ak Jde& Fe22dyo &7
5% TCAe°l| 29, Z1g]a Ed&Zy ol ES o83ty A= ATl Glass filterE vialell
231 10 ml9) scintillations #7138 5 WEFLEH ol A WA F4 AT

RO N o

10. ol mTe=n 4AAA

EEstE Azl wholmEelav 59 nloly A~ A F-E PCRE E3te] &<lstal
o wlolzEe=vt ZFHdodF = PCR kit (Mycoplasma PCR detection kit. iNtRON, Seoul,
Korea)s E3le] &<1&tt. PCR A< Table 73 Zth



Table 7. PCR conditions for the detection of mycoplasma

PCR condition Temp. Time

Initial denaturation 94C 1 min
Denaturation 94T 30 sec

35 Cycles Annealing 60T 20 sec
Extension 72°C 1 min

Final extension 72°C 5 min

11. Immunocytochemistry

JNUSK-1B A2 & Athuj & 48417 $-¢l eight-chamber slideoﬂ 30,000 7He] MEF7F H &
2 BF3lo] Austar 244 7F EoF H] Oo% ST wIX]E H]$ & pan-cytokeratin antibody
Z F7lsle] QlFvlolE oA w&-S A1zl ¥ 10% normal goat serums ©]-§3H9] A2oA 1
A 7F5ob wk8-& AXIA T Acidic (Type D3 basic (Type II) keratin®] &3%%9 AE1/AE3
antibodyZ 12} A2 A3 3L 23 A &2 goat anti-mouse IgG (HRP conjugate)& A&

A-e 7] fEA BEEstE INUSK-1B 5A U 9F 354 e Al XA keratin
o] &S <18 A} keratino] AuFo® WAdtaL 9SS Fed 9 tHFig. 17).

A-I;-T i. :. l_
Fig. 17. Keratin staining for the confirmation of epithelial cell. A: primary bovine kidney

epithelial cell (5th passage), B: JNUSK-1B (35th passage) were stained by anti-keratin
antibodies

MEE Adejdstda] AaAxe] = FX|, contact inhibition &%, E&(multi-layer) o
= @A Fol AeAE dAnAGeE AFS Ay e HoAxe REE fA 5

Ao contact inhibition FFOZ Q1§ HZom Z2sE= H5S Holx 2eth(Fig. 18).

=



Fig. 18. Immortalized swine epithelial cells and primary swine epithelial cells. A: primary
cells (bth passages), B: JNUSK-1B (5th passages), C: JNUSK-1B (25th passages), D:
JNUSK-1B (45th passages).

13. Al¥uvF 71 Adse 53

AEZE Auste] 30 ol A7t 7hsgkA], 2glan 39 114 1:3 vj&= A 3t
WA Ao S22 5E H Sl o FA A 7A 24l gl 37H9] wellel A
Al w47l olF confluent= © % SR AZd A EF2] population
doubling times AAFSFATE 27 3 AEXFL dieF27] ol Mol &= HAMdel zu
W E MM EF} INUSK-1B7F 71 Bk 156AItH e 2w AAAZF=

¥F B 22 A ¥XFE WY A" M EF29 population doubling times ZThHE]E ALz

MEFE 2] INUSK-1B Al EF+= 354 tH7h+] €A 3 population doubling timeS- H.o] 5
ek A A EF2] population doubling timee HE SV ol i o)A EE3HR

wom ARs G,

L
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Fig. 19. The growth curve of immortalized swine epithelial cells (JNUSK-1B) and primary

cells.
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Fig. 20. The population doubling time of immortalized swine epithelial cells line
(JNUSK-1B) and primary cells.



14. diFgs AT =20 4¢

PEDVE digHl<t 37 st 2718 Lotrr] $3+9] vero cell¥dt JNUSK A XF Z1glal
JNUSK-1B AlZzF2] H2 MOt 474 Elo]de dopri= 28-S 33t

(1) virus9 titration

oiff

AlAZ=L PEDV vial 3lYE =9 96 well plateel] 104 3A3la v g 96well plateol

Gl Ob\]ﬂ JNUSK-1B celld] virusE HE39 0. A%+ 2 welld 20 wl= 3L 2417 &

HD:

29%6FBS ¥ DMEM ®j A& H7}35F9] total volumes 100ul/welle] ¥ %E HAS & 4~5
o vigs = IFAE 3ttt

IFAYE U JJr Lol Alg3l9d vt INUSK-1B A 2FZE 96-well plateo] #jsle] thay 80%<]
monolayer’} @A == sl h. F7F A vkal 80%9 monolayer’t @7 & o 9}% o]

A& AASL PBS 156 mlE 33 A&d & DMEMHIA 1.95 mlol felA] dojdl seed
virusE 50 w0 3438 5 7 wellel 200 B HEd v wellS 200 w7F H =S GAER
/108 XA 718 FE ) 39 EeF 36T, CO: <AFvlolg el A wldAlA IFAZ PCV-29
titerE A3 At. AIdH AXEE PBSZ A 2stal PBS k<o 4%9] paraformaldehyde
(PFA)E #7tgk g i g AR&ste] AolA 30+ AT 24 +, AXE 01%
Triton &9 1583 AA A7l & 3%2] bovine serum albumin (BSA)-S 713 PBS-Tween
(PBS-T)& AF&3te] A2oA] 1A 7Hs<F vH8-S AHT. 12 A2 PCV-2 antibody (rabbit
FH)E 1:5000.= 38]23lo] 37TCelA 1A X2 &t PBS= 3¥ A& 5 anti-rabbit
fluorescein isothiocyanate (FITC)7} 2% 22 A& 3% BSA7F 719 PBSel| g4 % 3
TColA 1A1ZF vb-g A F ok PBSE AlA & J3An S Fobo] B3tk

(2) PEDVJ EHE]: HH #4 54751'_(4 MOI )d;((_)]

INUSK-1B M XF5 204 7F 8l 3l oF 50%, 7096, 100%2] AlXwtZFo] dAAdFH == 3 &
PEDV seed ®}o]& 2 (1.2 x 10° TCIDsy/ml)E FBS7]— 2% % #H7l¥Y DMEM® R 2 3] 23}
HEFS deste] (MOI 05, 1, 2, 4) HE83 ) virus seed FE 427 Fo HEHS AA
33l PBS= 2 A ZF SQ2E3F AA) 47 2% FBS7F ®7t¥l DMEMHB|A| 2} dH o] H71y
2] ke DMEMHIAIE H7Iete] virus 54 &€% 54 F A9 MOl ez

JNUSK-1B9] A5 70% AxdFo] g4 e vl MOI 12 HJF3h= Aol 7M =2 97}
= YERHAT
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Fig. 21. Titers of porcine epidemic diarrhea virus(PEDV) in culture supernatant were
measured at 5 days post inoculation of the virus into JNUSK-1B cells with different

amount of multiplicity of infection (MOI)

) thEFulek-S 53 PEDV &9 Alx
1gloA] g g mlolela HA ik 20& F439 PEDV §9S A3k T150 (9]
# 150 em®) flask 2070 ¢l JNUSK—lB AZE FYde 22 Auigsta dad of
70~80%38 =9 w@Fol FAHNSE IFelstal nloly~E HEFATE Seed WholHAE
DMEMHHX] of 843t MOIZ} 19] -frhﬁ 7} flaskel] 4 mm &t 4%17}%0& &A1 71
& 29 FBS7F H7ld DMEMHEIAE 20 ml® H7Fsldoh 12413F vl kst & e x] & ¢hd3] A
74 3laL PBSZ 29 A (33 AA)sE & FEA ] DMEM®IAE flask & 8 ml¥ #7131
oF 20A17F A% Wj%S Yt HEFAHOZ 1 x 10" TCIDsy/mle] 97FE 7FAlE 160 mle] Hf

[e]
oj#lx HjFe s s AT
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Al 34 PEDV #WAle] e84 A5 2 a84 AA kit T
1. AAFAAA AAE HAF kit 72
A F34 AAHPorcine epidemic diarrhea)® | A3 A2 AF vlo] 2] 2 (Porcine epidemic

diarrhea virus: PEDV)9] 7ol ¢sle] ¢udo] @A gle] WAl o] nlolgl Al sFEL}r}o]
& 23} Coronaviridae)?] Iz Untol el 2 (Coronavirus)ol <3F= RNA nvlolg]2 o|t}, o] AW

< HA S AR Fo A FHoE FEAHY A HALe g, 7 E 53 o] HA
A4 949 (Porcine transmisable gastroenteritis:TGE)3} - #AF3F S48 dozit) &
o] Aol vlfFA3 7 Aol 25 wwk AMA A=Y B AE HAME] ¥ v &E ¥
AEoAe W w1 AAA YFATGE) R E3tv) A5 SH s 7o Zo] 2y
sk Aol BAolal, 7dd HA e AT HAY JET AUFAEA FS EEY A7)
A oA G, o) o] A FE AALRA, Aol gl dA vt 2 A, W =
A AAE A R AOAE g8 ¥ FxHAAs AF S ¢ vy e 2% 54 dH
= A e Y dRFAR R A H1A ste FRFAAA, & e AAF HE o] &3
THEL AN, vero AEE o] &3 =AW GHAL Fo] oy AAA A& s )
7loll=  FAAsioh wEkd GAbE AlES WY ZAzvtEady] 4HE 83 Porcine
epidemic diarrhea virusE "¢ A1&slA 2egr Bk opye} W E=e} Eolmrt vf$ 943k
AFSZ, 57154 Qe Al&He A4S WE F v PR sHd dE7) oivgtxs 54
NA A AHEE & dE FRE TH A oS At A At

Pro—Check PED Ag Rapid Kiti= WY AzRvlE 1o e A= dlo] AAA F9o %3
= (Capture)?] GHEFE =% FPAHAHA vlo] Y A(PEDV) SAE 314 (immobilization) Al
2l YolERAZEZ A WHYRl Ao sixEe HA FE5ES A AA =HA FB3 LA vt
ol ~(PEDV)®e] &Al 775 7AAMskE Al ofo|th

Fy A1} vo]l H A(PEDV)Y7F 2= 57
HAARA B9 G232 -1 F33 A npo]e] 23A 7 A A wkg-3
=
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E3A7E FAE o] WhAo] w1 =
Z2EHAA] 25 FFACNET Y F-vbes AGIFZEA-A 9 FU+FA dkgo 93l %
A2 dx2de I 24 HEE 3T

+X, PED SM98P straine AF&3t] @E8 AAE A X33, Captures |2} Detector&
FAZ 424 AAEAT. AEGT A mouses 45592 BALB/C straing AHE3H3
t}. Sucrose cushion® .= <4 £83 PED SM98P(200ug/ml)E & %2 Freund’'s adjuvant2}
5 7

P

Ao R 33 HEI}FoW 12 HE A= Freund's
complete adjuvantE AFE389 3L 2219} 32 H<& A& Freund’s incomplete adjuvant®} <338}
of HJF3Faut.

A EZ-53S PED SMI8PE W% mouse®] A3ldaadat v7ds 2 &3kl WA it
% SP2/0 myeloma A ¥ ¢} polyethylene glycol 1500(PEG, Roche)& AFg3fe] < 1A
53w wel SRk AESS & 20% FCS HAT(GO0uM hypoxanthine, 0.4 uM
aminopterin, 16uM thymidine)”} /¥ RPMI 1640(Gibco BRL)®| Aol /A7 96-well %

RS
20
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oo



Auf ok plateo] well 3 1002 EF3ke] 37T, 5% ol4talets A A 52U HjFd &
M2 HAT H7HlA] 1 dropE #7Fete] 39 kot 39 g § 2 kA o2 HT #
b = 28] wAFa HFH o 10% FCS7F e RPMI 1640842 13] w A 3k vh
Hybridoma A3Z7F well®] 30% ol F28t9s W(AE &3 10-169) EAHGFHY
(Enzyme-linked immunosorbent assay: ELISA)S ©]-&3}¢] PEDVel| Eo]& oz nkg3l=

A hybridomas AW¥3l3c}h 714 £ hybridoma Al ¥2Z Z+7} 5HI0B7, 5B10A9C. I

33, limiting dilution® &2 23] o)A @A=EY 3ta GEFE2FAZ <9 hybridoma A%

AR= oA A Ao AAE YEE pristanelZ 7P ZAEE BALB/C moused 7 U
(]

1x10°719] AEE HE3tT 109 & B54E AFHste] -20Co B 3tk

il
N
uA)

I 1o od o




FE2FA Y isotypes 221E7] 913 mouse monoclonal antibody isotyping kit(Sigma)E
slo] A ZARe] w24 ‘E}F/} GZFE FA 9 isotypes AAIAT =, 671 isotypeel tidk
A 5 coating bufferd] 1:1002. =2 314 3Fo] 96-well plateo] 100p02 #-=F3fe] 37T A 24
b T 2A A PBS-TZ 33 /‘ﬂi—, % 59% skim milk® #Z& 2o]A 247t blocking A At
2A17r blocking % hybridoma ] gERS B3 2 2%o|A 143 WHgA]7]31 PBS-TE
33 A&A3F Y. M2 P horseradish  peroxidase”} conjugate® goat anti-mouse IgGE
1:2,000 o2 3Aste] 7} well o 100A 53 & 37CAA 1A1ZF ¥HgAI AT 147 &
PBS-TZ AA3tar 7|2 = OPDE #H7bste] 1023F EAIZ 5o stop solution(1IM HzSO.)
S Hol vEE FAA I 42mmol A FHEE FATY] FA|9 isotype IgG 2a2 B

GEEIFA = vet 22 wRlez AAsae A sSlvh. &, protein G agarose
(Kirkegaard & Perry Laboratories) column-s TBS(50mM Tris-HCl, 0.15M NaCl, 0.05%
Tween 20)% 23] A& & Are 242 TBS9 152 3]43te] 045 filterE o ¥3F &
columnel] Yo T#H-E& o839 EIAA protein G agarosed| A2 HEE 31T colunm<
EFHAIZL - 20mee] TBSE ¥o] binding ¥A &2 =4& AAsIATh w2 pHel o) gk okl
2 8 BAE) 8 05M tris 50u0 H7FE Z7+e) tubed] 0.1M glycine(pH 3.0)% 2
ol 500 5~83] wHE &% AP o ZH protein G agrosed] AdH AA = FHEAG. F
Ak 247k o] tubeoll Al 50 Aol 0.019% brilliant blue G7F 71 3% perchloric acid &
H 500u st wHEAA FAFTFE e S9ld A= AEEE bradford A oF
(PRO-MEASURE protein measurement solution, iNtRON Biotechnology) 2. & @3]z kS =
Aol -20°Ce Hasle AF&3FY )

_4

O

M oloou: ght =im maker E z
S — Anti-PEDV W M olecular weight som maker

\‘ ral \. /Anﬁ—PEm' Mo

180 180

] BO
4—— Anti-PEDV W% heauy dain

ED ] s & i POV W% heawy chain
2E #— Anti-PEDV 4% light chain
i #— Anti-PEDV M licht chain
ke {HDE) 3'ze kol

PED SM98P straine SDS-PAGE geldl d7]d&3d & AAS Capture Mab®} Conjugate
Mab& ©]&39 Western blottings A3 719953 PAGE gelZ membrane®]
transferstal 12 &A= capture, conjugate mahs 7—}7—, AbE3FaL, 22 A2 Anti-Mouse
IgG conjugated HRPZ # #]3}%lv). o]% DABZE developing3dle] bandZ &<1&ivy 23 4
3} 50kDacll Al capture % conjugate Mab western band”’} <1t}

Fﬁi



PEDV-Conjugate Mab

PEDV-Capture Mab bick band

western blot band

AR AEdAE A3 st =A FaAd A ntelglse] 3E AAE
5X10*TCIDsp/ml,1X10° TCIDs0/ml,5X 10° TCIDse/ml, 1X 10“TCIDsp/ml,5X 10“TCIDs0/ml, 1X 10°TCIDs/
ml,5X10°TCIDso/ml, 7% 3|4 8ko] &) @ &2 o we} Adsiivy. o Ay, 2 AFo=
NS wWel sA A AL vlelE A d HEFAE 1X10"TCIDsy/mlo) el Al A4S
At

TCIDe/m| | 5X10< | 1X10* | 5X10* | 1X10* | 5X10* | 1X10® | 5X10*
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of #Eg & 54 9 ¥ 2FE HAAE o1& A da=aa
Eolm HFo] 7Hd FHAQ A& st md FAY s=E 247 A6, ve AP
Attt YolERAEE A who] @EE F-HX a4 AP wol#la FAE A7 1.0,
15, 2.0, mg/ml ¢ T YolEgAEZ A dhof| T23AA 428 ZXHea, AAd 120U
tutol A teto] gl AA HA B "oljmel F 5715 B o|je] HAIT ©¢EE -
HA fFald AAF vtolE A A =7 1bmg/mlE WSS A AAM S ®3h3S UE
YAtk ol 3 AEHY 04em o]22 £ @ Ao] 0.6ug/strip o FolA 3 H 122 06us
/strip & YOolERAZR A o FRIIE HAgow AAs )

Ak vk A I EEUAE ol VM| $EE YolERAERA do sdd & 54
2 B2F AAE ol HAste W A xS Fol Wi Ee Ho|k R JHA
HAQ = Aeste] 3® FA 9 w25 2437 98 o] A 7}

g 04cm olB = F wwlAo] 1pug/strip ©] Aol

Z3} HER lug/strip & HWOlERAERA Tt a® e HAFow ZAsSv
AARAF iz A A Coating 559 Anti-Porcine epidemic diarrhea virus
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