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Production of a transgenic pig expressing 3D8 single chain
variable fragment (scFv) and its evaluation of PRRS resistant
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In this study, we have developed 3D8 scFv transgenic pig (TG) by microinjection of fertilized one-cell
pig zygotes (2.17%). The effect of 3D8 scFv TG on porcine reproductive and respiratory syndrome vi-
rus (PRRSV) resistance were evaluated through PRRSV VR2332 (1x10° TCIDso/mL) challenge and trans-
mission experiments. As a result, the average daily weight gain (ADWG) of TG increased compared
to the wild type pigs (WT) in PRRSV challenge groups and the serum viremia levels of the TG was
significantly lower than of WT on the 7 day and 21 day after infection, meaning that the viral shedding
was suppressed by 3D8 scFv expression. These results suggest that the expression of 3D8 scFv in pig
could suppress spreading of infected virus to pigs sharing a room.
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Single chain variable fragment (scFv):= A9
0 o] ARt Heels 29e s
27kDa%] A2F FAZ YWrH o 7|2 AF &
St Zofol| o] &AL 3ot 3D8 scFve= A7FA A Ag
290l MRLIprlpr A4719] B394 Be15]9l1 ol
9] AAlY YeEE ZHFAdd A (lupus erythematosus)
3} §ARE A7FE B SakRITHKwon 5., 2002).
3D8 scFv7} SARS ZhpRafotal Al2et gdS 5
3 Alx W= S0 o e 54 el udt &
Holg A gto] figt 382 7l fthlang 5,
2009). ¥DNA A (Anti-DNA antibody) (Komissarov
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5, 1999)= YR o2 J7|AF S0l HolA] &
A|"H(Marion 5 1997; Jang¥} Stollar, 2003), &4 o

7}t DNA (Eivazova 5, 2000) 2 o]Z7}<} DNA
(Kubota 5, 1986), TE+= poly (dT), poly (dG-dC) &7|
AEe Ze dU7IE F2 oS 7Y DNAO]| 59|
S Holk= Aoy BE3F 4 9ItiMarion 5 1997;
JangZ} Stollar, 2003). Jang 5(2009)2 FDNA A2
3D8 scFv7} DNA 75} of g} RNAO]| A At
7trEdle= 7HE= EAsHiH o't 4tk
Eollsol 55t T FAHS 52 ANdote] 1
T84S Bkl o, 53], 3D8 scFv7t I =
FAHS HolA 27 JAEFAAHHIN2) (Byun 5,
2017), 7€ A% Hlo]ZgAMNDV) (Byun 5, 2020)
9 794 7|TAY Ho] 3 A(Infectious bronchitis vi-
rus) (Lee 5, 2019)7F A E = AMdo] HilE 1 9]

e
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T} o|x¥ 3D8 scFv7} Thefet AR Hio]# Ao tfsf
guloleiz Tk &L Harka mHT ek

H AP A7| 5 7)5T- Hio]E A(porcine reproductive
and respiratory syndrome virus, PRRSV)= 25 o]A}
A AAHeE AAACE HA Ade ek 7
Az A Yl 5 SHHE 19874 H| o] A
AqLog 1 FAro] QAAIE Qa1 (Keffaber, 1989; Hill,
1990) -S-Holl A= 1990 of H 1 E Tt Wensvoort 5,
1991). o|H3t HAFA 7] 55 7]EFH(porcine repro-
ductive and respiratory syndrome, PRRS)= @] A1=0f| 4
= YH, 24 oA 59 FHE Lt AXRo =,
AEIHE A7kt 5T o] 2402 ek
(Goyal, 1993; Rossow, 1998). PRRSVZ <I3] H|#] A3
Abof| Qlof st £AS 25ty 9o, nj=to]A
= ¢ o <t 6o4digt o] HAA|A EAE T8
A7t 18.5% 7} th(Neumann 5, 2005; Holtkamp 5,
2013). ¥ PRRSO] 2Jgt U} F=Atdol A= A
A &AL BE FRE ARESTE oF 1,00099, At
2 71En B7b 9 A Aok WAekE o 24009
g10] 412 o Zslelehe, 2019)

PRRSV+= Arteriviridaei}o]] <55}+= positive-sense single-
strand RNA Hlo|g AR FAA0R [F-HP(Type 1)}
Bo]g(Type 222 FRET olSe] HEHAQl 44
RAY, P4 34 AR T4 5ol 2R HelA]
9t 72 LB E $Fo A= 30~40% o] 7t
(Benfield 5, 1992; Collins 5, 1992; Nelsen &, 1999).
PRRSVE Ul4 9448 53¢ 9 3} 592 AT
A7 2ol =2 WlEo EdHole}t Azt 9t
ME2L 2 Edo] REEEWHA AlAAY 73840l A
&5 o)A tH(Goldbreg 5, 2003; Murtaugh 5, 2010;
Meng, 2012). @A|7}A] B2 AFA}E0] PRRSVE &
20 2 Aofs} ot Fisto] WAL 5 chre
AF+E XgYs et PRRSVO theh =47 59
Ate= o2 FAR; 22 7|42 o]-85H%] PRRSV
o] FEAIE AAT FEAL HA 7 (Whitworth
5, 2016) H FHlolHA Zrgof Fofst= EHS
FHA7]= Al&E"l(Lu 5, 2017) 5= &3l PRRSVO]
W FHIE HAel A Q7E ABEoigi ot
A|gk QL violH A {2 d4ko] s HEA o2 of

% 5 Qi HA9] A AL wHlE AFow B
ZAF7F a5t
wehd, B Q7o) BAL Ekle] AHE A
7t

4e
AL BYAE FA) Aol o) Ad) e
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AT RE5S 7 FDNA FA|QL 3D8 scFvz o
s = TAHEE olgsto] FAA nAFdS &
o] PAHS HAE Bt 11 FE8S B

.
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3D8 scFv @ HH 3 RFX} OMIFL

HATF RS 7]50] Q1 3D8 scFv FAAES T
@ A17171 fIs] 5& 2@ e Q] peDNA3.1/VS5-Hiso
2896220 bp)t AL sty FHFS TR
FE Agdgiod, WE o it BAEE Fig. 1A
of Yetiglch. FaHEHE Agtas Nu 192 A
g & otEA A0.9%)el A719Est. FH9
DNA ©(3,533 bp)y& o722 AojlA 3l4=5to] A
T, #F 5% 2~4 nguL=2 943190t o] % FAIA}
oA, AT AE 3 o4 52 71E9] T

=

o =

= & AAtE A Fo Al A4 s T oFA Lt
=

Aot Amakg B3 Fohg FHAA

PCR RFLP Y RT-PCR

dHo A FEH 7ls DNA Z-2 cDNAS FHo=
Sto] ZRIREQ} 3D schv FAAe] UFE FHA|7
= Ttojw X(sense primer: 5’-tacatcaatgggegtggatag-
3°, antisense primer: 5’-acggtgactgaggttecttg-3’)2} house
keeping gene?l GAPDHE £-EA]7]+= Zalo|H H(sense
primer: 5’-atcaaatggggteatgctge-3°, antisense primer: 5°-
ttgctgacgatcttgagegag-3"yS ©]-&5ko] ZH2; 646 bp %
194 bpo| G HS SHEAIZT. SFHE PCR AHE2 Dra
I ARtaAag A2stal 1.8%9 of7f=A Ao 7|
GFato] 402 bp L 244 bpe] THEl] o =2 A
o] £ 9EE BQIsiTh FAHOA total RNAE:
ZR Whole-Blood Total RNA kit (Zymo Research, USA)
9l TRIzol reagent (Invitrogen, USAYS ©]-85}o] A&
Hoj| whet =33 cDNAE 1 pg?] total RNAS
1" Strand ¢cDNA Synthesis Kit (Roche, USA)2Q] A&
of Wt 2% 20 uLo] ¥HSAIA FHAISHITE PCR RFLP
% RT-PCRZ |2 94°Cof| A 527t RESAIZ] F 94°C
oA 30%, 60°COlA 30%, 72°Cof|A 30%E & 353]
uRElo] 3G on], HF T20Co) A SEZE g A
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A Jora 3533bp e
: 1285bp
: e BGH polyA | g
CMV promoters 3D8scFy+RFPX svw{ Neo(R) ¥
<

Dr:am
402bp  : 244bp

646bp

1482 bp
1164 bp

Fig. 1. Structure of 3D8 scFv expression cassette and strategy to screen 3D8 scFv integration event. (A) Schematic diagram of the cassette. Nru 1
was used to isolate 3D8 scFv expression cassette from the vector. Dra 111 was used to detect the cassette integration into chromosome using
Southern blot analysis. Arrows indicate the PCR and RT-PCR primers used to verify integration event, whose size of the products are presented as
numbered bp. (B) Verification of integration event by Southern blot analysis. Positive band corresponded to predicted size at third lane indicate trans-
genic pig. The result is shown as an example. (C) Verification of transmission of the cassette to progenies by PCR RFLP analysis. As described in
materials and methods, specific primers for 3D8 scFv were used and resulted in products as two bands. M, DNA molecular weight marker VII (B),
100 bp size marker (C); P, positive control; N, negative control; WT, wild type pig; TG, 3D8 scFv transgenic pig; W, water; 1~12, newborn piglets.

.

Southem blot

Probe+= sense primer 5’-ggccttgagtggattggata-3°2} an-
tisense primer 5’-acggtgactgaggttcettg-3°0f oJ3f FZH
224 bpE FF O =Z 3f|A DIG DNA Labeling Kit (Roche,
USA)YZ ©]&sto] ZHsHqith. EHozRE 55
genomic DNAE A|St8 4 Dra IO2 A 2|5}0] 104]
ZEHESAIRL &, Hlis AAISHAT. ZAIE DNA 10 pg
2 0.8% o7k o)A W74 Fst0] LHAZ mem-
brane®]| HAFAIZ] & probe 18A]7F 52t hybridization
St &, AlA, blocking, FA AT, A H HE <0 =
solatsiey.

gHjoj2{~ 2jghd ot

HIO|2{A
Aglo] A8t Hlolei Ak Buly EE HholgAgl
PRRSV VR2332%Z AR23}o] MARC-145 A|Xo] =}

24

wj st 27t 1x10° TCIDsymLE Z335te] A
ol ARg-stA

MNESE

A 52 (Landrace)S FPSATEAo A ARG
9 AR} AAo] 3H1H 3D8 schv FAATHTG) A=}
AR (WT) AHEC R oF 4o HETHT 529
Fje FEAYATAEHZ o]$3to] AJg Ao A}
7o) HYAIZTE HiolHA AT HIt= BHE A
Ao A PRRS 242 eIt & APstact. Ao
AR Ae e AR o7t Al 125
< ARkt

A EA

PRRSV 7ol et A4 B7te Addd I1F
(Challenge groups)a}t 7H87FE 1E(Transmission groups)
S& FEsto] APsilon, A¥Ad 152 I8
Ag A= =2 GRFEA] AF=o PRRSV VR2332 H
FFE 1x10° TCIDsymL O] Hiolg 2 A7k FZ 1]
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AE 8 AR AES FU BN AL
332 B A2 34 3F A0

o
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g B fo g o
_O‘L

34 AE F 79, 142 123 2147 9] A5tk
A4E FHSYUL Aol AFE ASsHAt Hiol
A HE 2194 0] BE A= AAE Bt F
HE et HHHE HASIGIT HiolH A Ag
3 B7t= & 43] AAJsto] 337449 Aapdt A 25t
don, A IF 5 AAHQ A BAEE Fig 2
of YeEtic

HIOJA ST &%

Viral RNA= MagMAX Viral RNA isolation kit
(Ambion, Applied Biosystem, Life Technologies, Inc.)&
ol glo] kit A&l Tet WHolA 2Felelct. &
2 ¥lo]HA ET = Prime-Q PCV2 PRRSV Detection
kit (Genet Bio, Inc., Daejun, Korea)E ©]|-€5}2] one-
step RT-gPCRS Aol uwhgt 7500 Fast real-time
PCR system (Applied Biosystems, Foster City, CA, USA)
oA £dstArt. PCR AL cDNA TS Y5
50°Col| A 208 WFS-A]7]a1, 95°CO A 10& predenatu-
ration &, 95°Co|A 10%, 60°CoA 302E & 403]
HHESEITE PRRSV 5 =& A4S #15te] PRRSV
VR2332F9] titrationS £5Fo] A= standard curve
£ 0]&35}9 threshold cycle (C) #H& Hio|HA 7}
(TCIDsy/mL) Zro =2 H3ls}¢ Tt
Xt 5

3" @0l itk PRRSV 50| FAH7h= Al
T+ ELISA kit (Bionote, Hwasung, Korea)S <5}9]
Aol wheh S5 oM, S/P ratio7} 0.4 E= 1
oY @ PRRSV Ao thgt positive FO=2 7+
shtch.

0 I

14

AAutdo] #FE Hlo|E= GraphPad Prism 5
(GraphPad Software, CA, UAS)E ©o]&3lo] I1s|n &
T13 31, SAS (Statistical Analysis System) Enterprise
Guide 7.1 =213 9] Bonferroni t-TestE ©]-25}] A
25 2 ROl BAL AASHAHP<0.05)

2

Yzt =] g U R A

FO ¥ F1 YETE =X G
pcDNA3.1/V5-His-3D8 scFv WE|S Nru [ A|SHE
2 V5-His-3D8 scFv (3D8 scFv) W& Ea5tal AA
sttt AAE 3D8 scFv {FAAE 611709 4=
Ao v|HFAT & 2659 tj]zo] o]A5}Th
I Ay R 265 FolA JAE 1357 F4lo]
=t olF 1359 JAIS R 2HE F 9259
At=o] AAtE|glom, T & 259 g RofA Z 15
A 3D8 scFv A7 AFE FEAS A= 25(F0)
gIstAH. &, FAR vlAlIEdel Qs A4t
ZF N5 AEAA 25T HH Y fARTE A==
Aol oF 217%E Hoom, FAMT A A=
A=z AA 4FE ArAuHfste] AL oo F
3759 A=(F1) 5 18504 49 FHAT SRl
= 9 488.6%2 BE&E Fojjo] A= tH(Table 1).

£
%

=

=

=

=

KA £ Y wE HH

Fig. 1AE= FAHS A& A4ty Ysto] +3
ol mAlFd AR 3D8 scFv 3R] W A|AH
9] Ao}, o]|gt Ud A|AH o] Al Aol Ay
2 AYE A=A southern blot? PCR G-AX} FEO
2 29159t} Southern blotS A ZE B (probe)
£ o] g3to] Al DNAZ A|gtas Dra ME A3

21 dpi

W

Lung lesions

Challenge
Blood collection | ] 1 -
Body weight I | L =
15! test 2 test 3 test

|

WT(n=2) challenge
WT(n=2) transmission

TG(n=2) challenge
WT(n=2) transmission

TG(n=2)

transmission

|

TG(n=2) transmission

|

Fig. 2. Scheme of virus challeng-

TG(n=2) challenge ing experiment. WT, wild type pig;

WT(n=2) transmission

TG(n=2) transmission

|
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TG, 3D8 scFv transgenic pig; dpi,
days post infection.
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Table 1. Summary for embryo transfer to generate 3D8 pig and propagation of the pigs

Class No. of No. of piglet Transgenic pig Gene transfer Method of
recipient Male Female Total Male Female Total rate (%) production
FO 26" 36 56 92 1 1 2 2.17 Microinjection
F1 4t 25 12 37 13 5 18 48.6 Natural mating
*A total of 611 microinjected embryos were transferred into 26 recipients. "Natural mating between FO male founder (TG) and four wild type
female pigs.
A

A B
Challenge groups
a8 0.8
> 0.61 = 0.6
T AR T
S S 5
g el #M’-‘.‘ﬁb‘ g 0.4+
R 02] : o 2 02
Eﬁ'\-‘\-ﬂ-‘-'\-#?:
0.0- . 04
WT (n=2) TG (n=4) Ll
< u 25 1,285 bp DNA TS & aMu}(Flg
B). 4RI A7) SIS 915 A7 FolHo

2 A7 " PCR Zlo|HE o|-§3to] A5 DNAS +

O 646 bp TS ZZ5}1Yc}. PCR ZZH 646 bp

o] 9HE AFaL Dra MIE A2 sto] op7pz A A

gollAl ellid=l= 5 7HS] DNA ©H(244 bp 2 402 bp)

S It thFig. 1C). ESE A4k 25%9] Fo &

gk 29 Aol A 3D scFv7F mRNAS] Z=30] A]
T F3sk= Ae gelstAAth(Fig 30).

gHfoj2{A 2ghd Hot

U SAF U HHH X
3D8 scFv PR ASH =

A7} PRRSVO|| 23 &2 7F
HHoz o] Hide W 43

SAFT Hgel

Fig. 3. Transgenic founder pigs
express 3D8 scFv. (A, B) Success-
fully generated 3D8 scFv trans-
genic founder. (C) RT-PCR for 3D8
scFv expression in blood of two
transgenic founders (1, 2) and wild
type (N) pigs. The size of specific
product for the 3D8 scFv is shown
to Fig. 1A.

194 bp (GAPDH)

—T1—
:-'ﬂ'- -'R::'-'-'
o e
S Fig. 4. The levels of average dai-
e ly weight gain (ADWG) of pigs in
S challenge (A) and transmission (B)
% _ o a2 groups after challenge with PRRSV
R VR2332. WT, wild type pig; TG,
wrt (n=6) TG (n=6) 3D8 scFv transgenic pig.

02 FF= B7FSHATE PRRSVO 24 7 &
A% 15 (Challenge groups)¥} o] 53t =7t
oA ARSE 7HEAE dQl Hu} 15 (Transmission
groups)of| Al G FAFLS LRI A|(WT)2F g
HR(TG) 7+9] {95k Zpo]= Holx] QIgket. ShA|4,
TARZE 1804 WT (0.42+0.03 kg/day) tHH] TG
(0.53+0.12 kg/day)w-ol A 4T SATFo] tha =2 7
Fe B th(Fig. 4A). 3Hd, HHH A= A9 I2F
o= WT vs. TGZF Zpo]7F QAN 54 HE 1
Fol A= WIFo] 10£0.0, TGZo] 351002 8-2]5t
ZpolE HAthFig. 5A).

PRRSVO| Chet & W A7t
PRRSVY| T3t TGO A4S Hrlslr] s =2
AE IF W WI 9 TGO HA ¥ H[Z|
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A B
Challenge groups

3
1]
=]
o
1

5
3

3

Lung gross lesions(%)
3 8

Lung gross lesions(%)

Transmission groups

Fig. 5. Distribution of the in-
dividual lung gross lesions in chal-
lenge (A) and transmission (B)
groups after challenge with PRRSV
VR2332. The asterisk indicates

: n significant (P <0.05) difference be-

LI tween WT and TG. The solid line
represents the average value. WT,
wild type pig; TG, 3D8 scFv trans-

WT (n=2) TG (n=4)

A Challenge groups g

(n=2) - WT
(n=4) -m TG

WT (n=6)

TG (n=6) genic pig.

Transmission groups

(n=6) -&= WT
(n=6) = TG

Fig. 6. The levels of anti-PRRSV
antibody in serum obtained from
pigs of PRRSV VR2332 challenge
(A) and transmission (B) groups.
The positive responses were de-
termined at s/p ratio of 0.4 or higher.
Error bars represent standard devi-

SIP ratio (Anti-PRRSV IgG)
SIP ratio (Anti-PRRSV IgG)

‘1 T T T T '1 T
0 7 14 21 day [}

Days post infection (dpi)

p ]
oy}

Challenge groups

% (n=2) - WT
(n=4) = TG

TCIDso/ml Equivaent (Logso)
-y

TCIDso/ml Equlvaent (Logqo)

7

Days post infection (dpi)

ation. WT, wild type pig; TG, 3D8
scFv transgenic pig.

T T
14 21 day

Transmission groups

(n=6) - WT
(n=6) - TG

Fig. 7. The levels of viremia in
serum obtained from pigs of PRRSV
VR2332 challenge (A) and trans-
mission (B) groups. The asterisk
indicates significant (2 <0.05) dif-
ference between WT and TG. Error
bars represent standard deviation.

'
N

0 7 14 21day
Days post infection (dpi)

T
0

PRRSVE 34 HF T @H W IAG7IE A
ot I A% 19A7AE 8% FATE WT (0.08+
0.09) 2 TG (0.05£0.07)7 RFo|A 23] XA HEE
Atk T, 14GARE FA77E FA9] A5E o] 21
AR7A] WT L TGO A ZHz} 2.34+0.38, 2.26+0.53%
FAEJAG F94 Zpol= FSATHFig. 6A). Zut
I AN F o 25 14974712 & st
ATkt 21440 WIoll A 1.56+1.14, TGOl A 1.08+
1.000] 31 321432 {3 TH(Fig. 6B).

& L] PRRSV s
PRRSVY] FAH% & FY o] £t Hlo]g]
A S22 Breldh @4 Y Hlolga FEE 7Y
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T

7

Days post infection (dpi)

WT, wild type pig; TG, 3D8 scFv
transgenic pig.

14 21 day

R logio (TCIDsy/mL)7} WTZO| A 5.92+0.40, TGOl
Al 48240332 TGHolA B R §F948L2 Eith
3HH logio (TCIDsy/mL)= 7€4 thy] 21¥4% TG
F43] 745 0] 2.12£0.739] ¥HH WIS A3 7
45|0] 4.49+0.112 8-29)3F x}o|7} Uebdth(Fig. 7A).
Hpo| 2| A Hu}k TIF49 @ W BlolHA sk
T S A 717 BF WT € TGt 9] Gl Zfo]

= YA TG4 7 W2 HFE EAtH(Fig.
7B).
o o

E JILo A= CMV promotero]] 2]} 3DS scFv &
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A7 s FAALd HAE FAA vAF=Y
ol 9J3) transgene®] Zo]&0] 2.17%%] SE&= FO 2
5 AAsteln. @A7HA] o8] AFAREo] mIAlS
IHS olgsiol UM FES ASAA, 1
A 382 oF 1%0] X3 QUtH(Nottle 5, 2001;
Uchida &, 2001). & IFNAE A SLg IRo
2 hEPO (human erythropoietin) (2} 5, 2006) 2! mPeal5
(mouse phosphoprotein enriched in astrocytes) &A%}
HA](Lee 5, 2011H)E Z+2ZF 2.13% % 1.96%°] G &=
AYAFSFAAITE, Lee 5(2009)°] ofs AAite Az
hvWF (human von willebrand factor)& Wdst= g2
A HAE= 192%9] LR, B PAG L] ]
S AEs] =3uth olAE FAAL nlA|FA™H <tk
FAAGT =59 YA GE84Q0 SHOA] o] &
et A s Elstalon, A= 11AZRI gene
targeting W'Y KT} HSLol 9844S =9l XHEH
AR w1y S0l A 55 Ak o
1 Qleh B4 ARl 3D8 scFve] 4 459 AF
2 PCR-RFLPZ} southern blot& &5l Al Ao &=
PEUZFS EASFATHFig. 1). & AFolM= H=F
Sy szoA O wd AR SIskA QekAH,
mRNA ZZol4 Rt 240 HAHE AL Tl
sheic.

2 AFolA Ak 3D8 scFv HE FEXS
of tigt HiolHA AFdE B7IsH| st ¢
20175 20199 744 F 4319 HdS Y
ot 7| A= 451A ] A A= AQsta A
WA & (Fig. 2)0l4 HojF= RAAE 33]9] 244
= Ayt tigt W& sttt 484 A dx
3D8 scFv §-AALY] 7|50l it A ®ie] Ay},
A 159 TGHolA= 744 PRRSV Fo| A7}
9 Hjo]g{A FAlo] TAE 0] 2194 FhE = W,
WTZo| A= 219A47H4] A8 HEEHA %= ol 3
3]0 A3t Fdat g s PRRSVOY| A5
Hol= A3t =EHUAth WIol|A &3t vio|
A AReE BAW 494 A9 d3= T PRRSV
o] &A= d=#A CD163 FAATE AAH FEA
gk 2] (Whitworth 5, 2016)914 UEl= Aaket A
sttt webA, A4 @7 5= 185to] 494
19l Ait= ok 339 Ag4de] 9= vE A
2 AkElo] Aglahelr)

QuiHoz ojgl A=o] PRRSVE] 7ol HUL
A5 713 e 2% 557 dgs fdsta
5ol AsteEt. & A+ olA+= PRRSVE A
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o] §A2 AoloflA ZIRI(Niu &, 2016)T 4= U= &
A% TH3FA] kAT Ruanist®} Charertantanakul
(2020)9] AFAN F 477 LEIHHAY] AT SA
gFo] 0.51+0.06 kg/day, Jeong 5(2019)2] 0.508 kg/day
of Bl wf & A9 AH AA 1FY TG (0.53+
0.12 kg/day)-(Fig. 4A)7}+ FARE A& HJoh g
H, HHH¥ A= 2 AHTE 159 TGHolA
2518 F94(Fig. 5A) JA =A HER 3D8 scFv7t
Hoj A o] HiolHA FAE AAA7|= HAF 7HE3]
5= U% Xoke 5 HEHAY AP ARG
ZHA] ek ohen, ol e A= RE A3 SAIFol
3ol A= TGEo] PRRSVO] Higt A3} o] Qitkal At
=ad=

PRRSV o] A7t 94e A4 @ 74 18
N 247 34 FF F 1494 L 209A B 5F
9 L

o g AN WT 9 TGH3E
O|A] gkttt T3t 7MY IFolA A7 B0l
179 =7 #EEE= 5 IerEQl BholgiA Yo
02 AP A BETo=H & A7t PRRSV
9] FAFE 9 Aot AYH R MPHUSS 1
HAo=w gRlstelrt. Hio|#lA FF(viremia)Z 2] H
ad IFNA 784 1 F=E Holtrt 2194
WIS REsHA|, BHH TGHZ 52435 fdashs o
A2 WS TGHEo] WTol sl 793} 2144
Fo5HA HRolH A FE7F W A2 PRRSVE] F4
of 3D8 scFv 9] SHAi7tEel 2-g o= Hio|gA F
AlZ dAIet Ao R AZtHEY. dd¥os FHUAS
9| M YjollA EESh= 3D8 scFv THiA-2 mjy
FAZH 27 AESFAA AuE JA = AHE
B35l QtkByun 5, 2017). E3E 3D8 scFve] &4
o] DNA % RNA H}o|2|{Ao] tfg}sto] 2-8-6h= thH
el 7|5 o= FHpo|H AN EAY] {84 (Lee 5,
2015)3} 29 A% &Z(Sureshkumar 5, 2020) 52
Ho] 7% g} o]t Ao A 3D8 scFv-2 HfO]
A FFol dEglo] 2F FHe ik disiA &
ojF o= zgsto] 7teEdfsts AS Akt
St Aupr el HEH Y I50lA= Holg A 25
o] 1494A F7Fsto] 21GA7HA] A& AT WT 2
TG F94d A= Aol ATH

Whitworth 5(2016)0]] 2Jsfj # thA]A|Z FEHO

(i
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SA-8E T A9 Hpolgls A5 A TPl #F
7] ore Aot vmshA 2 Ao A lole]
2 Aol gt o} olofsiotn o 4 9l o
23t Z3}= PRRSVO] tisf Eo]& o= Z-&(PRRSV
84 CD163 A A)st=tf =2 3D8 scFvA @ Hfo]
A FH A4 Sl HEH0R JFE vA= HIE
o 2 (EAE TrRals)el gt Aol AZrEr,
S}A|qE, Lu 520172 HDAC6 (histone deacetylase 6)
7 AOIA TrFe Holel 4 solx AjolZo] o
S 70 F53%] HDACG 34 JYUL Sl
A PRRSVO] A3HdE Ueti= AL SHH3rt o]

A9 3D8 scFv IEd FAAS HA= vE =
PRRSVO| gHfol250] Qe olv] Hid Jdd
3 s Avpacks S GEA AR,

YA O PRRSV HiE AAIE St A= H
Aol glof FutolH s High 7hedE SISk
o, SHAEL TG ZolA19] o e Y A59 TG
2 WT 22t o] gt FA7} Szol gt wele F
T 271% 7l "9ed Aozg Atz

ool

4 B
E AJLoAL TSRS 7152 } 2l 3D8 scFv
FAAZL A= FAAT HAE BASHAL o
So] MBS 7S = B ooﬂ i 5tof

JHrol 2

AZ357] 913 PRRSV Z2A-Z 9 Aupilse A3
o}t PRRSV AH 74 ]/\1 3D8 scFv A
FAAE A= 4T %Xﬂ%OI izt i S7HA
o, g Y vlolAA FE $7L FAME T 2
LA F43] FastH. ol A¥t= HAo U]
3D8 scFv +41AHe] & o] PRRSVO] tigt gHlo]
Ao ursloltis ARl Subsi) 3FS Hjx] A
G wrolga o B A7) 71 T & g A
o= 7dEn.

aAel 2
£ AT H2A5H ATAYHFRANE:
01094402)9] Aol oJsf =l o,
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