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제 장 연구개발의 개요1
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Enteric pathogens present a No. of

farms (%)b
No. of

pigs (%)c
Enteric pathogens present a No. of

farms (%)b
No. of pigs

(%)c

PRV C alone 27 (11.3) 30 (8.7) PRV C, PRV A, PCaV plus PEDV 1 (0.4) 1 (0.3)

PRV C plus PRV A 22 (9.2) 35 (10.2)
PRV C, PRV A, PCaV plus Salmonella.

spp
2 (0.8) 2 (0.6)

PRV C plus PCaV 2 (0.8) 2 (0.6)
PRV C, PRV A, PEDV plus Salmonella.

spp
1 (0.4) 1 (0.3)

PRV C plus Salmonella. spp 1 (0.4) 1 (0.3)
PRV C, PRV A, Salmonella. spp plus P.

multocida
2 (0.8) 2 (0.6)

PRV C plus P. multocida 3 (1.3) 3 (0.9)
PRV C, PRV A, PCaV, Salmonella. spp

plus P. multocida
1 (0.4) 1 (0.3)

PRV C, PRV A plus PCaV 9 (3.8) 10 (2.9) Subtotal 83 (34.9%) 98 (28.6%)

PRV C, PRV A plus PEDV 2 (0.8) 3 (0.9) Other enteric pathogen alone 67 (28.2) 98 (28.5)

PRV C, PRV A plus

Salmonella. spp
3 (1.3) 3 (0.9) Other enteric pathogens detected 26 (10.9) 29 (8.5)

PRV C, PRV A plus P.

multocida
4 (1.9) 4 (1.2) No enteric pathogens detected 62 (26.1) 115 (33.5)

PRV C, Salmonella. spp plus

P. multocida
3 (1.3) 3 (0.9) Total 238 (100) 343
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Enteric pathogens present
a No. of farms

(%)
b

No. of calf

(%)
c Enteric pathogens present

a No. of farms

(%)
b

No. of calf

(%)
c

BRV C alone 41 (6.8) 41 (6.4) BRV C, BCoV plus BNoV 1 (0.2) 1 (0.2)

BRV C plus BRV A 18 (3.0) 18 (2.8) BRV C, BCoV plus E.Coli (STX) 1 (0.2) 1 (0.2)

BRV C plus BRV B 2 (0.3) 2 (0.3) BRV C, BEC-NBV plus BVDV 1 (0.2) 1 (0.2)

BRV C plus BNoV 3 (0.5) 3 (0.5) BRV C, BNoV plus E.Coli (STX) 1 (0.2) 1 (0.2)

BRV C plus BVDV 3 (0.5) 3 (0.5) BRV C, BCoV plus BVDV 1 (0.2) 1 (0.2)

BRV C plus BEC-NBV 5 (0.8) 5 (0.8) BRV C, BRV A, BCoV plus BToV 2 (0.3) 2 (0.3)

BRV C plus BCoV 4 (0.7) 4 (0.6) BRV C, BRV A, BRV B plus BCoV 1 (0.2) 1 (0.2)

BRV C plus E.Coli (STX) 2 (0.3) 2 (0.3) Subtotal 92 (15.3%) 92 (14.3%)
BRV C, BRV A plus

BEC-NBV
2 (0.3) 2 (0.3) Other enteric pathogen alone 234 (38.8) 238 (37)

BRV C, BRV A plus

BCoV
1 (0.2) 1 (0.2) Other enteric pathogens detected 125 (20.7) 126 (19.5)

BRV C, BRV A plus

BNoV
1 (0.2) 1 (0.2) No enteric pathogens detected 151 (25) 187 (29)

BRV C, BRV A plus

E.Coli (STX)
1 (0.2) 1 (0.2) Total 602 (100) 643 (100)

BRV C, BCoV plus

BEC-NBV
1 (0.2) 1 (0.2)
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연 도 계 한 우 젖소 돼지 닭 기타

1970

2000

1,177

80,824

263
(22.3)

(24.2)

(23.5)

(30.5)

18,788
(23.3)

31
(2.6)

(15.6)

(19.7)

(14.8)

14,236
(17.6)

248
(21.1)

(30.8)

(29.9)

(28.4)

23,720
(29.3)

620
(52.7)

(26.0)

(21.8)

(20.4)

14,720
(18.2)

15
(1.3)

(3.5)

(5.1)

(5.8)

9,360
(11.6)
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제 장 국내외 기술개발 현황2
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제 장 연구개발수행 내용 및 결과3

내 돼지 혈청형 타바 러스에 특 적 항체 제C
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Target viruses Target genesa
P r i m e r

names
Primer sequences, 5’-3’b

Region

(nt)

S i z e

(bp)
Source or reference

GCRV VP6 C1 F: CTC GAT GCT ACT ACA GAA TCA G 997-1018 356 Gabbay et al. (2008)

C4 R: AGC CAC ATA GTT CAC ATT TCA TCC 1329-1352 Gabbay et al. (2008)

RVCF1 F: GCA TTT AAA ATC TCA TTC ACA 1-21 1352 This study

T778a R: AGC CAC ATA GTT CAC ATT TC 1-1352 Adah et al. (2002)

T729 F: TTA ATG AAA ATA GAA GCT GG 685-714 668 Adah et al. (2002)

T778a R: AGC CAC ATA GTT CAC ATT TC 1333-1352 Adah et al. (2002)

BMJ145 F: AGT CCG TTC TAT GTG ATT C 1014-1032 339 Sanchez-Fauquier et al. (2003)

BMJ44 R: AGC CAC ATA GTT CAC ATT TC 1333-1352 Sanchez-Fauquier et al. (2003)

T383 F: AAT CTC ATT CAC AAT GGA TG 10-29 311 Adah et al. (2002)

RVCnR2 R: TTT CAT CAT CAC ATA CAG CT 301-320 This study

GARV VP6 F: AAAGATGCTAGGGACAAAATTG 58–78 308 Elschner et al. (2002)

R: TTCAGATTGTGGAGCTATTCCA 344–365 Elschner et al. (2002)

nF: GACAAAATTGTCGAAGGCACATTATA 69–94 121 Elschner et al. (2002)

nR: TCGGTAGATTACCAATTCCTCCAG 166-189 Elschner et al. (2002)

GBRV NSP2 F: CTATTCAGTGTGTCGTGAGAGG 18–40 434 Gouvea et al. (1991)

R: GCAGACAAGCTAGCCCGCTTCG 429-451 Gouvea et al. (1991)

PSaV and

PNoV

RdRp F: GATTACTCCAAGTGGGACTCCAC
4 5 6 8 –

4590
319 Jiang et al. (1999)

R: TGA CAATGTAAT ATCACCATA
4 8 6 5 –

4886
Jiang et al. (1999)

TGEVc ORF1b F: GGGTAAGTTGCTCATTAGAAATAATGG
7 9 6 8 –

7994
1006 Kim et al. (2000)

Spike R: CTTCTTCAAAGCTAGGGACTG 920-940 Kim et al. (2000)

PEDV N F: AGGAACGTGACCTCAAAGACATCCC 812–836 540 Kubota et al. (1999)

R: CCAGGATAAGCCGGTCTAACATTG
1 3 2 8 –

1351
Kubota et al. (1999)
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T a r g e t

viruses

Target

genes

Sequence (5’ 3’)→ a Region Product

Size (bp)

Annealing

Temp (oC)

Source or

references

BRV C VP6 F: CTGGATGCCACGACAGAATCTG

R: AGCCACATAGTTCACATTTCATCC

nF: TCAGCGATGCCAGCTGGAAC

nR: GGATCATCTACATCATGCG

997-1352

1075-1322

356

249

50

47

Park et al., 2006.

This study

F:GCA TTT AAA ATC TCA TTC AC

R:AGC CAC ATA GTT CAC ATT TC

1-1352 1352 50 This study

F:GAA GCT GTATGT GAT GAT GA

R:CAT AGC AGC TGG TCT AAT CA

298-918 621 50 This study

BRV A VP7 F: GCCTTTAAAAGCGAGAATTT

R: GGTCACATCATACAAYTC TA

nF: TTTCTAACATCAACACT

nR: TTGCCACCATTTTTTCCAAT

3 -1062

274-930

1060

657

44

39

Chang et al.,

1996.

Park et al., 2006.

BRV B VP7 F: GGAAATAATCAGAGATG

R: CTACTCGTTTGGCTCCCTCC

1-795 795 42 Barman et al.,

2004.

BNoV RdRp F: AGTTAYTTTTCCTTYTAYGGBGA

R: AGTGTCTCTGTCAGTCATCTTCAT

nF: GTCGACGGYCTKGTSTTCCT

nR: CACAGCGACAAATCATGAAA

4543-5074

4690-5015

532

326

54

50

Smiley et al.,

2003

Park et al.,

2006.

BEC-NB

V

RdRp

-MCP

F: TTTCTAACYTATGGGGAYGAYG

R: GTCACTCATGTTTCCTTCTCTAAT

nF: CGCTCCGTGTGGGATCACGA

nR: GCACGGGCTTCTTCTAGAGA

4518-5066

4788-4981

549

194

52

50

Smiley et al.,

2003.

Park et al.,

2006.

BCoV N F: GCAATCCAGTAGTAGAGCGT

R: CTTAGTGGCATCCTTGCCAA

nF: GCCGATCAGTCCGACCAATG

nR: AGAATGTCAGCCGGGGTAG

13-712

152-551

700

400

50

52

Cho et al., 2001.

Cho et al., 2001.

BToV M F: TTCTTACTACACTTTTTGGA

R: ACTCAAACTTAACACTAG AC

nF: TATGTACTATGTTTCCAGCT

nR: CCAACACAAATCCGCAACGC

98-700

152-560

603

409

49

49

Park et al., 2006.

Park et al., 2006.

BVDV 5’-UT

R

F: GCTAGCCATGCCCTTAG

R: CCATGTGCCATGTACAG

107-396 290 47 Givens et al.,

2003.
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PCR and cloning

RT-PCR

VP6
5’

5’

ORF603

Expression 

Recombination

Plaque purification  of
recombinant virus

IFA

Western blot

Characterization  of                     
expressed proteins

pBlueBac4.5

-VP6

pBlueBac4.5/
V5 His-TOPO

Bac-N-Blue
viral DNA

Cotransfection in Sf9 cells

pBlueBac4.5

-VP6

PCR and cloning

RT-PCR

VP6
5’

5’
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VP6
5’

5’
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Expression 

RecombinationRecombination

Plaque purification  of
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IFA

Western blot

IFA

Western blot

Characterization  of                     
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V5 His-TOPO
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V5 His-TOPO
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pBlueBac4.5
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Porcine fecal samples positive using RT-PCR assays a

(No. of positive samples/Total No. of total samples %) No. of total

positive samples
b

RVCF1/T778a T729/T778a C1/C4 BMJ145/BMJ44 T383/RVCnR2

3/137 (2.2%) 0/137 (0%) 28/137 (20.4%) 9/137 (6.6%) 10/137 (7.3%) 36/137 (26.3%)
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Strain
Origin

% identity with strainsa

23 Korean strainsb One Korean strainc

nt aa nt aa

Cowden Porcine 87.4-89.4 91.9-96.0 84.8 90.9

WD534tc Bovine 85.8-87.7 89.8-94.9 83.5 88.8

Shintoku Bovine 85.8-87.4 89.9-92.9 89.7 93.9

Yamagata Bovine 84.8-87.1 90.9-93.9 89.0 92.9

V996 Human 82.3-84.8 81.8-83.8 83.9 85.9

DhakaC2 Human 82.6-84.8 81.8-83.8 83.5 84.8

BCN6 Human 82.3-84.5 80.8-82.8 83.9 88.8

Bristol Human 82.9-85.2 82.8-84.8 83.9 84.8

Belem Human 81.9-83.9 80.8-82.8 84.5 84.8

Jajeri Human 83.2-85.2 81.8-83.8 84.2 85.9

Wu82 Human 81.9-84.5 82.8-84.8 83.5 84.8

SI-82-05 Human 81.6-84.2 81.6-82.8 83.9 84.8
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Strains Origin Accession

numbers

Strains Origin Accession

numbers

KJ64 Bovine 1349251 DhakaC2 Human AY754827

KJ297 Bovine 1349257 Jajeri Human AF325805

KJ298 Bovine 1349258 Bristol Human X59843

KJ317 Bovine 1349260 Preston Human M94156

KJ353 Bovine 1349261 BCN6 Human AM118018

KJ423 Bovine 1349262 BCN21 Human AM118020

KJ514 Bovine 1349264 Wu82 Human EF528570

Yamagata Bovine Ab108680 Moduganari Human AF325806

Shintoku Bovine M88768 CMH004 Human EF641110

WD534tc Bovine AF162434 Belem Human M94155

Cowden Porcine M94157 V460 Human AY786570

KJ 06-12-2 Porcine FJ494666 V966 Human AY786571

KJ 06-50-2 Porcine FJ494682 V508 Human AY795898

KJ 06-94 Porcine FJ494684 C08 Human AB008672

KJ 06-268-2 Porcine FJ494689
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Strain Origin % identity with strainsa

2 Korean strainsb 1 Korean strainc 1 Korean strainc 3 Korean strainsb

nt aa nt aa nt aa nt aa

Shintoku Bovine 97.1-97.6 96.8 88.8 93.7 89.8 92.1 88.3-91.7 85.7-87.3

Yamagata Bovine 95.1-95.6 98.4 89.8 92.1 90.7 90.5 87.3-89.8 84.1-85.7

Cowden Porcine 88.3-88.8 92.1 89.3 93.7 89.8 88.9 87.3-88.8 87.3-88.9

KJ06-12-2 Porcine 87.8-88.8 90.5 89.3 92.1 96.6 93.7 87.8-92.2 88.9-92.1

KJ06-50-2 Porcine 87.8-88.3 90.5 89.3 92.1 96.6 93.7 87.8-92.2 88.9-92.1

KJ06-268-2 Porcine 87.3-87.8 90.5 93.2 95.2 87.8 88.9 88.8-90.2 87.3-88.9

KJ06-94-2 Porcine 85.4-85.9 88.9 93.7 90.5 87.3 87.3 87.3-89.3 87.3-90.5

WD534tc Bovine 86.3-86.8 90.5 87.8 92.1 86.8 90.5 85.4-86.8 88.9-90.5

Bristol Human 80.0-84.4 81.0 82.4 79.4 82.0 74.6 80.0-82.0 73.0-74.6

BCN6 Human 83.4-83.9 79.4 82.0 77.8 81.5 73.0 79.5-81.5 71.4-73.0

BCN21 Human 83.4-83.9 79.4 82.0 77.8 81.5 73.0 79.5-81.5 71.4-73.0

Belem Human 83.4-83.9 81.0 81.0 76.2 81.5 74.6 78.5-81.5 69.8-71.4

C208 Human 82.9-83.4 79.0 81.5 77.8 82.0 73.0 79.0-82.0 71.4-73.0

Jajeri Human 82.9-83.4 79.4 81.5 77.8 82.0 73.0 79.0-82.0 71.4-73.0

Wu82 Human 82.9-83.4 81.0 81.0 79.4 81.5 74.6 78.5-81.5 73.0-74.6

CMP004 Human 82.9-83.4 79.4 81.0 77.8 81.5 73.0 78.5-81.5 71.4-73.0

Perston Human 79.0-83.4 79.4 81.5 77.8 81.0 73.0 79.0-81.0 71.4-73.0

DhakaC2 Human 82.0-82.4 77.8 81.5 77.8 82.0 73.0 79.0-82.0 71.4-73.0

Moduganari Human 82.0-82.4 77.8 80.5 76.2 81.0 71.4 78.0-81.0 69.8-71.4
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1 ATGGATGTGC TTTTTTCCAT TGCAAAGACT GTGTCAGATC TCAAAAAGAA AGTTGTAGTT

61 GGTACAATCT ACACTAATGT GGAAGATATT ATTCAACAAA CAAATGAATT AATCAGAACG

121 CTGAATGGCA ATACCTTTCA TACTGGTGGA ATTGGAACAC AGCCTCAGAA AGAATGGACC

181 TTTCAATTAC CGCAGTTAGG TACAACTTTG CTTAATTTAG ATGATAATTA CGTTCAAGCA

241 GCTAGAAGTG TAATTGATTA TTTAGCTTCA TTTATAGAGG CAGTGTGTGA TGATGAGATA

301 GTTAGGGAAG CATCTAGAAA TGGAATGCAA CCTCAGTCTC CAACTCTTAT AGCACTATCT

361 TCTTCGAAAT TTAAAACTAT TAACTTTAAT AATAGTTCTC AGTCTATTAA GAATTGGAGT

421 GCTCAATCAA GGCGTGAAAA TCCTGTCTAT GAATATAGAA ACCCAATGGT ATTTGAATAC

481 AGAAATTCAT ATATTTTGCA ACGTGCTAAT CCACAATTCG GAAATGTTAT GGGATTAAGA

541 TATTATACTT CTAGCAATAC ATGTCAAATT GCAGCTTTTG ATTCAACATT TGCTGAGAAC

601 GCGCAAAATA ATACACAGCG TTTCATTTAT AATGGAAGAC TTAAAAGACC GATTTCCAAT

661 GTCTTAATGA AAATTGAAGC TGGTGCTCCA AATATTAGTA ATTCAACTGT TTTACCTGAT

721 CCAACAAACC AGACAACATG GTTGTTTAAC CCAGTGCAAG TGATGAATGG GACTTTTACT

781 ATTGAATTTT ACAATAATGG TCAATTAGTA GATATGGTCA GGAGTATGGG AGTGGTGACT

841 GTTAGAACAT TTGACTCATA TAGAATGACA ATTGACATGA TTAGACCAGC AGCCATGACT

901 CAATATGTTC AGAGAATGTT TCCACAAGGT GGTCCATATG CTTATCAAGC TGCATATATG

961 TTAACATTAA GTATACTGGA TGCTACAACA GAATCCGTTC TATGTGATTC ACATTCCGTT

1021 GATTATTCGA TTGTTGCAAA CGTTAGGAGA GATTCAGCTA TGCCAGCAGG AACTGTTTTT

1081 CAGCCAGGGT TTCCATGGGA ACAAACTCTG TCCAACTACA CAGTTGCACA AGAAGATAAT

1141 CTAGAAAGAC TTCTATTAGT TGCATCCGTG AAGAGAATGG TGATGTGA
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capture
detector: 2A4 detector : 3F7

1 2 3 4 5 6 1 2 3 4 5 6

2A4 + 2+ + + + + + + + + + +

3F7 + + + + + + + 2+ + + + +

5E4 + + + + + - + + + + + -

9B3 + + + + + + + + + + + +

4B5 + + + + + + + + + + + +

4B9 + + + + + + + + + + + +

7E7 + + + + + - + + + + + -

5F6 + + + + + + + + + + + +

6A3 + + + + + + + + + + + +

6C9 + + + + + + + + + + + +

6A12 + + + + + + + + + + + +

6B3 + + + + + + + + + + + +

capture
detector: 5E4 detector : 9B3

1 2 3 4 5 6 1 2 3 4 5 6

2A4 + + + + + + + + + + + +

3F7 + + + + + + + + + + + +

5E4 2+ 2+ 2+ 2+ +/- - + + + + + -

9B3 + + + + + + + 2+ + + + +

4B5 + + + + + + + + + + + +

4B9 + + + + + + + + + + + +

7E7 3+ 4+ 4+ 2+ - - + + + + + -

5F6 + + + + + + + + + + + +

6A3 + + + + + + + + + + + +

6C9 + + + + + + + + + + + +

6A12 + + + + + + + + + + + +

6B3 + + + + + + + + + + + +
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capture
detector: 4B5 detector : 4B9

1 2 3 4 5 6 1 2 3 4 5 6

2A4 + + + + + + + + + + + +

3F7 + + + + + + + + + + + +

5E4 + + + + + - + + + + + -

9B3 + + + + + + + + + + + +

4B5 + 2+ + + + + + + + + + +

4B9 + + + + + + + + + + + +

7E7 + + + + + - + + + + + -

5F6 + + + + + + + + + + + +

6A3 + + + + + + + + + + + +

6C9 + + + + + + + + + + + +

6A12 + + + + + + + + + + + +

6B3 + + + + + + + + + + + +

capture
detector: 7E7 detector : 5F6

1 2 3 4 5 6 1 2 3 4 5 6

2A4 + + + + + + + + + + + +

3F7 + + + + + + + + + + + +

5E4 2+ 3+ 2+ + +/- - + + + + + -

9B3 + + + + + + + + + + + +

4B5 + + + + + + + + + + + +

4B9 + + + + + + + + + + + +

7E7 2+ 2+ 3+ + + +/- + + + + + -

5F6 + + + + + + + + 2+ + +/- +/-

6A3 + + + + + + + + + + + +

6C9 + + + + + + + + + + + +

6A12 + + + + + + + + + + + +

6B3 + + + + + + + + + + + +

capture
detector: 6A3 detector : 6C9

1 2 3 4 5 6 1 2 3 4 5 6

2A4 + + + + + + + + + + + +

3F7 + + + + + + + + + + + +

5E4 + + + + + - + + + + + -

9B3 + + + + + + + + + + + +

4B5 + + + + + + + + + + + +

4B9 + + + + + + + + + + + +

7E7 + + + + + - + + + + + -

5F6 + + + + + + + + + + + +

6A3 + + + 2+ + +/- + + + + + +

6C9 + + + + + + + + + 2+ + +

6A12 + + + + + + + + + + + +

6B3 + + + + + + + + + + + +



- 74 -

capture
detector: 6A12 detector : 6B3

1 2 3 4 5 6 1 2 3 4 5 6

2A4 + + + + + + + + + + + +

3F7 + + + + + + + + + + + +

5E4 + + + + + - + + + + + -

9B3 + + + + + + + + + + + +

4B5 + + + + + + + + + + + +

4B9 + + + + + + + + + + + +

7E7 + + + + + - + + + + + -

5F6 + + + + + + + + + + + +

6A3 + + + + + + + + + + + +

6C9 + + + + + + + + + + + +

6A12 + + + 2+ + + + + + + + +

6B3 + + + + + + + + + 2+ + +
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1 - + 0.331 47 - - 0.082

2 + + 0.876 48 - - 0.097

3 + + 1.332 49 - - 0.102

4 + + 0.436 50 - - 0.113

5 + + 0.298 51 - - 0.116

6 + + 0.543 52 - - 0.087

7 + + 0.192 53 - - 0.099

8 - + 0.338 54 - - 0.101

9 - + 0.187 55 - - 0.114

10 - + 0.099 56 - - 0.105

11 + + 1.765 57 - - 0.172

12 + + 1.862 58 - - 0.142

13 + + 0.201 59 - - 0.130

14 - + 0.165 60 - - 0.091

15 - + 0.360 61 - - 0.086

16 - + 0.143 62 - - 0.083

17 - + 1.012 63 - - 0.090

18 - + 0.438 64 - - 0.099

19 - + 0.623 65 - - 0.121

20 - - 0.112 66 - - 0.118

21 - - 0.092 67 - - 0.070

22 - - 0.087 68 - - 0.093

23 - - 0.124 69 - - 0.232

24 - - 0.154 70 - - 0.071

25 - - 0.136 71 - - 0.176

26 - - 0.144 72 - - 0.154

27 - - 0.165 73 - - 0.334

28 - - 0.117 74 - - 0.089

29 - - 0.102 75 - - 0.091

30 - - 0.104 76 - - 0.098

31 - - 0.089 77 - - 0.088

32 - - 0.096 78 - - 0.867

33 - - 0.088 79 - - 0.067

34 - - 0.063 80 - - 0.107

35 - - 0.107 81 - - 0.133

36 - - 0.133 82 - - 0.125

37 - - 0.105 83 - - 0.109

38 - - 0.112 84 - - 0.104

39 - - 0.104 85 - - 0.065

40 - - 0.105 86 - - 0.138

41 - - 0.129 87 - - 0.110

42 - - 0.221 88 - - 0.129

43 - - 0.117 89 - - 0.133

44 - - 0.160 90 - - 0.107



- 86 -

45 - - 0.116 91 - - 0.097

46 - - 0.143 92 - - 0.099

93 - - 0.186 101 - - 0.152

94 - - 0.113 102 - - 0.139

95 - - 0.132 103 - - 0.144

96 - - 0.139 104 - - 0.142

97 - - 0.182 105 - - 0.097

98 - - 0.099

99 - - 0.134

100 - - 0.112
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