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Most of the summaries and evaluations contained in this report are based on 
unpublished proprietary data submitted for registration to the Ministry of 
Agriculture, Forestry and Fisheries, Japan. A registration authority outside 
of Japan should not grant a registration on the basis of an evaluation unless 
it has first received authorization for such use from the owner of the data 
submitted to the Ministry of Agriculture, Forestry and Fisheries, Japan or 
has received the data on which the summaries are based, either from the 
owner of the data or from a second party that has obtained permission from 
the owner of the data for this purpose. 
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1 MDV1

IBDV IBDVV
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Meleagrid herpesvirus 1: MeHV-1 

Herpesviridae  

Alphaherpesvirinae  

Mardivirus  

1  

Herpesvirus of Turkey: HVT 

 

  

FC126

Witter R.L. 1970 1 FC126 vHVT

2 2 DNA 165 kbp 3  

 

  

vHVT FC126

 

 

 

 

Marek s disease virus: MDV 2 Gallid herpesvirus 

2 3 Gallid herpesvirus 3 2 1 MDV1

2 MDV2 MDV1 MDV2

17 1 Herpesvirus of Turkey: HVT

MDV 3 MDV3

17 HVT MDV 1970

vHVT HVT FC126 HVT 

FC126

28 50  
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HVT 2 17 18 MDV

3 MDV3 HVT DNA 99

HVT MDV3 MDV1 MDV2 Unique 

Long UL Unique Short US

1 human simple herpes virus type I; HSV-1 57 5

HVT HVT

17

MDV MDV

17 3

MDV

17 HVT 17

MDV

17 HVT

17  

HVT

4

5

6 7

HVT HVT

7  

MDV1

MDV1 HVT 8 21

HVT

MDV1 17  

 
 

 
HVT CEF DEF

TEF PhEF JQEF CK
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9 HVT CEF 38 2

5%CO2 MEM F10 3

HVT 10 11 vHVT DEF

CEF 2 vHVT HVT FC126

1  

2% 70%

19  

 
   

 
 

 
 

 
1  

 

   

DEF CEF CK HVT

9

MEM F10 5%CO2 38

10 11  

HVT

12 13 14

4

5 HVT

7 MDV1 15 HVT

7 18  

 

   

HVT MDV MDV

B T CD4+ T
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T HVT MDV

meq 8 21

22  

1970 HVT

1980 HVT MDV2 2

MDV1 22 23 24  

Iltovirus 1 Gallid herpesvirus 1; GaHV-1

ILT

GaHV-1 HVT 31 HVT

GaHV-1

MD ILT

 

 

 

 

vHVT FC126 2

HVT FC126

6

7 8 HVT FC126

 

HVT

*

7 8 HVT

 

* 2014 7 Medline PubMed
Herpesvirus of turkey, pathogenicity, mammal 

 

 

 

HVT
*  vHVT FC126

HVT  
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VP2, Herpesvirus of turkey, avian, allergy 
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-1  VP2  

 

1 VP2  
vHVT013-69  

 
 

 
 
 
 
 
 
 
 
 
 
 
IBDV VP2  

Birnaviridae Avibirnavirus  

Infectious bursal disease virus: IBDV  

52/70 Faragher 

VP2 1,405bp  

IBDV

B

 

2 RNA 2 1  

A 3.1 kbp N  VP2-VP4-VP3 C 3

VP2 VP3 VP4 VP2 VP3 B 2.9 kbp

VP1 Kibenge 1988 9  

VP2 3. 3.3 3.5  
   

IBDV VP2  1,405 bp IBDV Faragher 52/70 SPF
IBDV

 

(MCMV)-Immediate-early 
(IE)  

1,414 bp IE
pAMB33  

SV40 poly A 218 bp 
 

poly 
A pCMV  
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1 IBDV  

 
 

-2 pEL070 VP2

 

 

VP2 MCMV IE IBDV VP2 SV40

pEL070 VP2 2

EcoRI-SalI  

 
2 pEL070 VP2  

 
-1   

3,037 bp 3 Annex 5 vHVT013 HVT BamHI-I
 

 
-2   

IBDV VP2  
a) cDNA  

IBDV Faragher 52/70 SPF
RNA cDNA  

bp
0 1000 30002000

Segment B
5 ’ 3 ’

VP5

VP2 VP4 VP3

Arg-Arg Lys-Arg

Segment A
5 ’ 3 ’

VP1
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3 IBDV VP2-VP4-VP3  

 
b) VP2  
b)-1  pEL024 VP2 VP2  

cDNA PCR IBDV VP2-VP4-VP3
8 pIBDVA00

VP2 orf 3 pIBDVVP2 pBlueScriptII SK+
pEL024 4 GenBank Accession 

Number D00869 IBDV 52/70 1
 

 
     
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4 pEL024 
b)-2  pEL027 VP2 poly A

5  
 pEL024 NotI- NotI pCMV Not I pEL026  
 pEL026 EcoR I-Sal I pBlueScript II SK+ pEL027  
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pCMVb NotI
pEL024 NotI- NotI

lacZ beta-GAL
pEL026  
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pBlueScript II SK+ EcoRI-Sal I
pEL026 EcoRI-Sal I

pEL027  

 
 

 

 
 

 
 
 
 

 
 
 

 
 

5 pEL027  
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pCMVβ SalI-SmaI
LacZ β-

PolyA
pBlueScript II SK+
pCD002  

b)-3  pEL068 VP2 MCMV-IE
6  

 pCMV SalI-SmaI LacZ - PolyA
pBlueScript II SK+ pCD002  

 pCD004 HpaI-PstI MCMV-IE pCD002
pCD009  
 MB070 MB071 [SacI]-EcoRI-SpeI-PstI-NotI-SalI-[KpnI]

SacI-KpnI DNA
SacI-KpnI SacI KpnI pBlueScript II SK+

pEL067 pEL067 pCD009 MCMV-IE
SpeI-PstI  

 pCD009 Spe I-Pst I pEL067 pEL068  
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pBlueScript II SK+ KpnI-SacI
DNA pEL067  

pCD009  MCMV-IE
pEL067 pEL068  

pCD004 HpaI-PstI
MCMV-IE

pCD002 pCD009  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

6 pEL068  
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pEL024 Not I-Hind III VP2 pEL027 Sal I-Hind 
III poly A Not I Sal I

pEL068 pEL070  

b)-4  pEL070 pEL068 pEL024 Not I-Hind III VP2 pEL027
Sal I-Hind III poly A  

 pEL024 Not I-Hind III VP2 pEL027 Sal I-Hind III
poly A Not I Sal I pEL068 pEL070

7  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

7 pEL070  
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VP2  

 
2 VP2  

vHV013-69  
VP2 3  

  
IBDV VP2  VP2 IBDV

IBDV

 
MCMV-IE

 
immediate-early, 

IE
 

SV40 poly A poly A mRNA 3'

 
 

 
 

IBDV 1 2 1

IBDV Faragher 52/70 1 VP2 VP2

IBDV VP2 VP2

VP3 IBDV VP2

VP2 2

Kibenge 1988

9 IBDV VP2 * VP2

35  
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vHVT BamHI-I BamHI-I

HVT 10

vHVT013-69 in vitro HVT FC126

HVT FC126 22

vHVT013-69

17  
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 pEL079 

 pEL079 pBluescript II KS+ 8 HVT FC126 DNA

BamHI-I XhoI-SacI HVT 

orf 2-3/4 10  

pBSII-KS+ 11  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

8 pBSII-KS+  
 

pEL079 3 9  
 

3 pEL079  
pEL079 4,959 bp 3  
   

HVT orf 2-3/4 2,084 bp 
 

pEL079 HVT FC126 DNA
HVT orf 2 3/4 10 VP2

12 bp 1500-1512
orf 2 3/4

SalI SmaI EcoRI 3
 

pBluescriptII 
KS+ 

2,961 bp 
8 K12
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9  pEL079  

 
 

HVT 82% L 12% S

UL US TRL IRL IRS TRS R

T Terminal I Internal L L S S

Igarashi et al., 1987  

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

10  HVT BamHI XhoI-SacI  
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pEL079 HVT FC126 DNA HVT orf 2-3/4

pBluescriptII KS+ pBSII-KS+ HVT orf2

3/4 9 HVT orf 2 3/4 vHVT DNA

in vitro  

 

4 pEL079  
  
pEL079 4,959 bp 3  

HVT orf 2-3/4 HVT FC126 DNA BamHI-I 4
orf2 3 4 5 2 orf1 6 6

orf 10 pEL079 orf2
3/4 XhoI-SacI HVT orf 2-3/4 orf

5 BamHI-I
 

pBluescriptII KS+ pBSII-KS+

 
 

 
 

5 Bam HI-I orf  
a 

 
  orf  

 

Poly-Ab  

(Orf1)  479 - (>159) NA  
Orf2  676 1185 169 1236 HSV-1 UL55c 
Orf3  4968 4411 185 1281 EHV-1

3d  
Orf4  4430 4987 185 2176  
Orf5  6108 5311 265 2210/ 

2036 
 

(Orf6)  - 6597 (>755) 3553 MDV orf21e 
a  orf 
b  AATAAA ATTAAA Poly-A RNA

Poly-A
Orf) mRNA Poly-A

Orf
 

c  McGeoch et al. (1988): HSV-1 UL55 HSV 1 UL

 
d  Telford et al. (1992): 1 EHV-1 3 Orf3
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e  Ross et al. (1993): MDV orf21 UL

322 VZV
 

 

 

   
 

pEL079 pBSII-KS+

HVT FC126 XhoI-SacI pBSII-KS+

pBSII-KS+ K12

 

 

  
 

 

HVT BamHI-I BamHI-I XhoI-SacI

pBSII-KS+ VP2 pEL079

11 3 orf 2 3/4 SalI SmaI EcoRI 3

12 bp

orf 2 orf 3/4 12bp orf
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orf 2 3/4 SalI SmaI EcoRI
3 12 bp

VP2

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

11 pEL079  
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L E CN1 D R H G IJ OP FB ON2 Q K2MK1 A

left arm MCMV IE
promoter

IBDV VP2 right armpolyA

UL USTRL IRL 
U

RL IRS S TRS 

A R BamHI
 

EL098 

pEL098 I
1*

 

 
 

 
 
  
 

VP2 pEL079 pEL098

vHVT orf 3/4 1 right arm MCMV-IE

VP2 SV40 poly A vHVT orf 2 1 left arm

12  

VP2 3  

 
 
 
 
 
 
 
 
 

 
 
 
 

 
 
 
 
 
 
 

UL Us: HVT L S  
TRL IRL IRS TRS: UL US  
 

12  vHVT  
 

 pEL079 VP2  
 

pEL098 3 13  
 

pEL070 SalI/EcoRI SalI/EcoRI pEL079 pEL070 VP2
pEL098  

 
 
 
 
 
 
 

 

* orf2 3/4 BamHI-I
1249-1263 1
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13 13 pEL098  
 

 

 

pEL098 PvuII

vHVT DNA

vHVT

VP2 vHVT013 3

14  
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15 HVT vHVT013 VP2  
 

 
 

vHVT013

4 PCR

C1 3 Stock CRYO vHVT013/26/CEP1

PCR TRL

Stock CRYO 

vHVT013/26/CEP1 PCR 2

#8 #69 #8 IRL / TRL

#69 #69

vHVT013-69 IRL TRL HVT FC126 BamHI-I BamHI-F

in vitro in vivo HVT

10  

11 vHVT013-69/31/CEP1/96.10.17 dated 

17.10.96 SPF 2

MSV vHVT 013-69/33/CEP1/6418/961205 MSV

-196 6  
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vHVT013-69/31/CEP1/96.10.17 dated 17.10.96 MSV 2

 

 
 

 

 
vHVT DNA

3 p204 vHVT BamHI-I

1 12 IBDV VP2 MCMV-IE

SV40 poly A  

 

 

in vitro 5 10

PCR HVT

13, p399, 3.3.3

13, p394, 3.1.3  

 

 

MSV in vitro 3 8 IBDV VP2

14 9

PCR VP2

in vivo 15  

VP2 100%

 

vHVT013-69

 

vHVT013-69 IBDV MDV

16 17  
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VP2 IBDV VP2 IBDV VP2

IBDV

Fluorescein-isothiocyanate FITC Indocarbocyaine Cy3

 VP2 18 34

18

HVT IBDV MDV Rispens

IBDV VP2 HVT

38 30 PBS FITC

Cy3 HVT FITC

VP2

VP2 IBDV

HVT MDV Rispens HVT HVT

IBDV MDV Rispens

DNA PCR ELISA

 

 

 

 

   

FC126 vHVT BamHI-I

IBDV VP2 HVT

IBDV VP2 1 MCMV-IE

1 vHVT BamHI-I

orf 12

IBDV VP2

HVT FC126

19
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20 19

20

7 21 HVT FC126

30 SPF

8 22  

7 8  

 
7  21 98.183  

 

  

HVT 

1) 

IBDV  
log10 2) HVT 3) 

D28 D28 D28 D42 
G1A vHVT013-69 12   3.6 11/12  
G1B G1A  8

 
 4.2 0/6 5/6 

G2A HVT FC126 6   0.4 6/6  
G2B G2A  4

 
 0.4 0/3 2/3 

G3A 
 

6   0.4 0/6  

G3B G3A  4
 

 0.4 0/3 0/3 

  
 

 
8  SPF 22 98.255  

  
D0   D61 

IBD1) HVT2) IBD HVT IBD HVT IBD 

G0 D0
 

<0.5       

G1 
(n=10) vHV013-69 ND 4/5  5/5  

5/5 
  

G2 
(n=10) HVT FC126 ND 5/5 ND 5/5 ND 5/5 

 ND 

G3 
(n=10)  ND 0/5 <0.5 0/5 <0.5 0/5 <0.5 

1) IBD log10  
2) HVT (  ) 

D61 (  ) 
3)  (  )  
 

   

Fluorescein-isothiocyanate FITC

Indocarbocyaine Cy3  VP2

18 34  
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MD IBD

MD IBD MD

IBD

B

 

vHVT013-69 MD IBD

VAXXITEK  HVT+IBD

1

0.2mL 0.2mL

1 0.05mL 18 19 0.05mL

 

MD IBD

IBD

HVT

HVT IBDV

13

HVT FC126

IBDV VP2

VP2

18~19

IBD 33  

 

(1)  

 

 

 35 145

14 3
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80 2 2

9 75 7

 

 14 1

 

  

 45 137 12 2

 

 

 

  

 

(2)  

 

 

(3)  

 

 
(4)  

 

 

(5)  

 

in vivo

15 26

24 25 HVT

IBD

16 17

19

29 61

8 22

21 20

HVT FC126  

33  



 

37 
 

(6)  

 

vHVT013-69 VAXXITEK  

HVT+IBD 2002 85  84 2015 2

4  

10 3 7 10

10 2011 4,784,952,000 2012 6,206,425,000 2013

7,802,741,000 2014 8 480

 

 

9 10  
 * 

2011  2012  2013  
 1,251,090 1,667,146 1,505,348 

 1,061,086 1,245,436 2,258,766 
 97,048 130,539 154,701 

 889,596 1,300,518 1,731,040 
 292,580 429,590 490,040 

 248,084 491,816 603,384 
 366,110 318,500 351,500 

 335,516 353,728 379,230 
 174,670 199,980 210,790 
 69,172 69,172 117,942 

 4,784,952 6,206,425 7,802,741 
* 1 12  

 
(7)   

 

 

 

HVT

HVT

HVT FC126

19

8

22 9

24 25

in vivo

in vivo 15 26  
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HVT HVT FC126

105 PFU 1 SPF 6 SPF 4 56

29 56 42

56 IBD HVT

HVT FC126

20 HVT FC126

 

HVT HVT FC126

SPF SPF

14

21

HVT FC126

SPF 21 SPF 20 SPF

22 HVT FC126

30  

HVT

SPF

21

 

HVT

27

9 5 HVT 9 2 IBD

HVT Genesis2 *

IBD

HVT 10 3 IBDV

1.0 log10
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HVT

 

HVT

8 32 MDV

 

* 1997
HVT  

 

 

 

vHVT 1

15 bp

19 20 21 22 27

HVT HVT

HVT

HVT FC126 22

HVT

HVT  

 

 

 

FC126 HVT

HVT

 

HVT IBDV MD IBD

HVT

T
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HVT 4 HVT FC126

20

19 29

 

HSV-1 MDV

25 29 30

 

MDV

MDV

MDV

MDV

20

 

HVT SPF

21

SPF 30

HVT

 

1970 HVT 1980

HVT MDV2 2

MDV1 23 24

HVT MDV

in vivo 1 15 25

MD

32  
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HVT HVT

MD HVT

HVT

17 MDV

17

3

23 MDV

MDV

17

HVT

 

HVT

17 MDV

17 MDV 

CVI988 33
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1  
Witter R. L. et al.,  
Isolation from turkeys of a cell-associated herpesvirus antigenically related to Marek s disease virus.  
American Journal of Veterinary Research, 1970, 31, 525-538 
 

 
HVT 3

in vitro

A 5-BUDR

HVT

8

HVT MDHV

HVT MDHV  
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2  
vHVT  

 
( )   

FC126  

FC126/16  

vHVT 

23  
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3  
99.1034.R vHVT013-69  
 

 
vHVT013 vHVT013-69 HVT/IBDV VP2

 HVT FC126 BamHI I
1 HVT DNA MCMV-IE/IBDV VP2

in vitro IVR  
  

 
a) HVT BamHI I 1  
b) pEL098  

 HVT BamHI-I pRD069  
 1 pEL079  
 IBDV VP2 pEL024  
 MCMV-IE/IBDV VP2/SV40 poly A pEL070  
 pEL098  

c) IVR vHVT013-69
 

 
vHVT013 vHVT013-69/31/CEP1/96.10.17

 
 vHVT013-69 HVT  
 vHVT013-69  
 vHVT013-69 TRL IRL  
 vHVT013-69 IBDV VP2 1000 IBDV 

VP2  
 

 
vHVT013 HVT FC126 DNA

pEL098 IVR vHVT013 IBDV VP2
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4  
VAXXITEK HVT+IBD  
 

VAXXITEK HVT+IBD  
   
1  2008 7 18  
2  2010 11 3  
3  2007 3 6  
4  2006 8 24  
5  2008 7 15  
6  2010 10 19  
7  2007 11 8  
8  2011 3 3  
9  2008 7 2  
10  2008 7 20  
11  2009 7 1  
12  2006 11 20  
13  2007 8 9  
14  2009 10 21  
15  2010 10 11  
16  2008 4 18  
17  2011 10 24  
18  2011 7 29  
19  2009 5 9  
20  2009 3 19  
21  2010 10 29  
22  2006 9 25  
23  2008 3 5  
24  2007 1 24  
25  2008 10 20  
26  2007 2 14  
27  2009 2 4  
28  2009 7 31  
29  2009 10 22  
30  2009 7 13  
31  2007 10 10  
32  2011 6 11  
33  2007 10 5  
34  2004 11 23  
35  2009 1 29  
36  2006 11 1  
37  2011 3 23  
38  2009 6 2  
39  2002 8 9  
40  2002 8 9  
41  2007 1 1  
42  2004 5  
43  2004 5  
44  2002 8 9  
45  2004 5 1  
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46  2002 8 9  
47  2002 8 9  
48  2002 8 9  
49  2002 8 9  
50  2002 8 9  
51  2002 8 9  
52  2002 8 9  
53  2004 5 1  
54  2004 5 1  
55  2002 8 9  
56  2004 5 1  
57  2008 7 16  
58  2002 8 9  
59  2002 8 9  
60  2004 5 1  
61  2002 8 9  
62  2007 1 1  
63  2004 5 1  
64  2004 5 1  
65  2002 8 9  
66  2002 8 9  
67  2008 12 16  
68  2002 8 9  
69  2011 1 9  
70  2010 7 7  
71  2002 8 9  
72  2012 6 8  
73  2007 1 1  
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5  
Afonso C. L., et al.,  
The genome of Turkey Herpesvirus 
Journal of Virology, 2001, 75(2):971-978 
 

HVT 3 MDV3

159,160 bp

99

HVT MDV1 MDV2 UL

US

UL HVT

I HSV-1 57 6 MDV

2 HVT068 HVT070 HVT HVT US

MDV1 Md5 US 2.2 kb MDV096 SORF4 UL/short 

repeat (RS) HVT MDV1 Md5 UL/RS

MDV087 RS MDV096 E

HVT RS MDV1 RS 1,039 bp ICP4

MDV1 HVT Bcl-2

6 RS

BCl-2 HVT long repeat (LR) MDV1 7,407 bp

MDV1

HVT MDV1 MEQ CxC pp24

pp38 RS RL

HVT MDV1
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6  
98.356 SPF HVT  
 

 
 

11 SPF

16 3 D0 D0  

- G1  

- G2 HVT 

- G3  

5 D0 HVT  

 

D0 D42 D42

D7 D21

 

 

1 D2 D4

2

D7 HVT 1

 

D42  

D21 3  

HVT HVT D0

G3  

HVT
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7  
98.189 HVT  
 

 
 

vHVT013-69 HVT FC126

 

 

SPF 10 3 1 G1 2

G2 3 G3  

 

7

 

 

3  
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8  
98.190 HVT  
 

 
 

vHVT013-69 HVT FC126
1997  2.6.9  

 
SPF 4 3 1 G1 2

G2 3 G3  
 

7
 

 
 

 
3  
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9  
Kibenge et al.,  
Biochemistry and Immunology of Infectious Bursal Disease Virus.  
J.gen.Virol, 1988, 69:1757-1775 
 

 
 

 
 

 
 

Infectious Bursal Disease: IBD

IBD virus: IBDV IBDV

RNA IBDV

 

IBD

B 3 6

IBD

 

IBDV IBD

IBDV I

II

I IBDV I
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10  
Bublot M et al.,  
Non-essential loci in the BamHI-I and F fragments of the HVT FC126 genome.  
Acta Virol. 1999, 43:181-185 
 

HVT FC126 DNA BamHI-I ORF

4 ORF ORF 2~5 2 ORF ORF 1 6

ORF 2 3 HSV-1 UL55 EHV-1 3

ORF6 Virology 207, 205-216, 1995

MDV ORF

ORF 21; Ross et al., Virus Genes 7, 33-51, 1993a ORF

ORF4 ORF3 HVT

in vitro in vivo HVT UL

TRL IRL (BamHI-F) 650 bp HVT FC126 DNA

pp38 ORF

ORF N 1  HVT pp38

in vitro in vivo HVT 2

HVT MD
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11  
pBSII SK+  

 
 
pBluescript II KS (+), 2961 bp Accession X52327.1 
 

1 ctaaattgta agcgttaata ttttgttaaa attcgcgtta aatttttgtt aaatcagctc 

       61 attttttaac caataggccg aaatcggcaa aatcccttat aaatcaaaag aatagaccga 

      121 gatagggttg agtgttgttc cagtttggaa caagagtcca ctattaaaga acgtggactc 

      181 caacgtcaaa gggcgaaaaa ccgtctatca gggcgatggc ccactacgtg aaccatcacc 

      241 ctaatcaagt tttttggggt cgaggtgccg taaagcacta aatcggaacc ctaaagggag 

      301 cccccgattt agagcttgac ggggaaagcc ggcgaacgtg gcgagaaagg aagggaagaa 

      361 agcgaaagga gcgggcgcta gggcgctggc aagtgtagcg gtcacgctgc gcgtaaccac 

      421 cacacccgcc gcgcttaatg cgccgctaca gggcgcgtcc cattcgccat tcaggctgcg 

      481 caactgttgg gaagggcgat cggtgcgggc ctcttcgcta ttacgccagc tggcgaaagg 

      541 gggatgtgct gcaaggcgat taagttgggt aacgccaggg ttttcccagt cacgacgttg 

      601 taaaacgacg gccagtgagc gcgcgtaata cgactcacta tagggcgaat tggagctcca 

      661 ccgcggtggc ggccgctcta gaactagtgg atcccccggg ctgcaggaat tcgatatcaa 

      721 gcttatcgat accgtcgacc tcgagggggg gcccggtacc cagcttttgt tccctttagt 

      781 gagggttaat tgcgcgcttg gcgtaatcat ggtcatagct gtttcctgtg tgaaattgtt 

      841 atccgctcac aattccacac aacatacgag ccggaagcat aaagtgtaaa gcctggggtg 

      901 cctaatgagt gagctaactc acattaattg cgttgcgctc actgcccgct ttccagtcgg 

      961 gaaacctgtc gtgccagctg cattaatgaa tcggccaacg cgcggggaga ggcggtttgc 

     1021 gtattgggcg ctcttccgct tcctcgctca ctgactcgct gcgctcggtc gttcggctgc 

     1081 ggcgagcggt atcagctcac tcaaaggcgg taatacggtt atccacagaa tcaggggata 
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     1141 acgcaggaaa gaacatgtga gcaaaaggcc agcaaaaggc caggaaccgt aaaaaggccg 

     1201 cgttgctggc gtttttccat aggctccgcc cccctgacga gcatcacaaa aatcgacgct 

     1261 caagtcagag gtggcgaaac ccgacaggac tataaagata ccaggcgttt ccccctggaa 

     1321 gctccctcgt gcgctctcct gttccgaccc tgccgcttac cggatacctg tccgcctttc 

     1381 tcccttcggg aagcgtggcg ctttctcata gctcacgctg taggtatctc agttcggtgt 

     1441 aggtcgttcg ctccaagctg ggctgtgtgc acgaaccccc cgttcagccc gaccgctgcg 

     1501 ccttatccgg taactatcgt cttgagtcca acccggtaag acacgactta tcgccactgg 

     1561 cagcagccac tggtaacagg attagcagag cgaggtatgt aggcggtgct acagagttct 

     1621 tgaagtggtg gcctaactac ggctacacta gaaggacagt atttggtatc tgcgctctgc 

     1681 tgaagccagt taccttcgga aaaagagttg gtagctcttg atccggcaaa caaaccaccg 

     1741 ctggtagcgg tggttttttt gtttgcaagc agcagattac gcgcagaaaa aaaggatctc 

     1801 aagaagatcc tttgatcttt tctacggggt ctgacgctca gtggaacgaa aactcacgtt 

     1861 aagggatttt ggtcatgaga ttatcaaaaa ggatcttcac ctagatcctt ttaaattaaa 

     1921 aatgaagttt taaatcaatc taaagtatat atgagtaaac ttggtctgac agttaccaat 

     1981 gcttaatcag tgaggcacct atctcagcga tctgtctatt tcgttcatcc atagttgcct 

     2041 gactccccgt cgtgtagata actacgatac gggagggctt accatctggc cccagtgctg 

     2101 caatgatacc gcgagaccca cgctcaccgg ctccagattt atcagcaata aaccagccag 

     2161 ccggaagggc cgagcgcaga agtggtcctg caactttatc cgcctccatc cagtctatta 

     2221 attgttgccg ggaagctaga gtaagtagtt cgccagttaa tagtttgcgc aacgttgttg 

     2281 ccattgctac aggcatcgtg gtgtcacgct cgtcgtttgg tatggcttca ttcagctccg 

     2341 gttcccaacg atcaaggcga gttacatgat cccccatgtt gtgcaaaaaa gcggttagct 

     2401 ccttcggtcc tccgatcgtt gtcagaagta agttggccgc agtgttatca ctcatggtta 

     2461 tggcagcact gcataattct cttactgtca tgccatccgt aagatgcttt tctgtgactg 

     2521 gtgagtactc aaccaagtca ttctgagaat agtgtatgcg gcgaccgagt tgctcttgcc 

     2581 cggcgtcaat acgggataat accgcgccac atagcagaac tttaaaagtg ctcatcattg 

     2641 gaaaacgttc ttcggggcga aaactctcaa ggatcttacc gctgttgaga tccagttcga 

     2701 tgtaacccac tcgtgcaccc aactgatctt cagcatcttt tactttcacc agcgtttctg 

     2761 ggtgagcaaa aacaggaagg caaaatgccg caaaaaaggg aataagggcg acacggaaat 

     2821 gttgaatact catactcttc ctttttcaat attattgaag catttatcag ggttattgtc 

     2881 tcatgagcgg atacatattt gaatgtattt agaaaaataa acaaataggg gttccgcgca 

     2941 catttccccg aaaagtgcca c
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12  
vHVT Bam HI-I 1  

 
1970 R. L. Witter Regional Poultry Research Laboratory, USDA, East Lansingl, MI, 

USA HVT FC-126

Meleagrid HVT

Meleagrid 1

  

 

162 150 170nm

90 100nm 165 kbp DNA DNA

106 kbp UL: A unique long sequence 6 kbp US; A unique short 

sequence  

 

vHVT 1 BamHI-I

UL 1 BamHI-I

orf 1 BamHI-I

1 2  

 

1 vHVT I  

 
BamHI-I  
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1 BamHI-I  

 
 

Orientation leftward: rightward:  
ATG:  
STOP  
orf length:  
Poly-A Poly-A  
Homology  
 

 
2  HVT BamHI I 1  
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13  
98.132 vHVT013-69 VP2

HVT in vitro  
 

 
 
in vitro vHVT013-69 CEF
5 10  

 
1) PCR 5 10

PCR
HVT  

2) IBDV VP2 HVT BamHI I

 
 

10
vHVT013-69

vHVT013-69 CEF in vitro 10
 

 
I IBDV VP2

vHVT013-69 CEF
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14  
99.0262 in vitro  
 

 
 

vHVT013-69 IBDV

VP2 CEF in vitro

 

 

CEF 3 8 HVT

IBDV VP2 2

Cy3  

 

CEF 3 8 HVT VP2

 

 

CEF in vitro vHVT013-69 100% IBDV VP2

 

vHVT013-69 IBDV 

VP2  
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15  
98.133 vHVT013-69 in vivo 5

9 VP2
HVT  

 
 

 
vHVT013-69 9

 

DNA PCR

 

 

 

5 9 DNA 4 BamHI PstI NcoI

StyI

0.3kb

 

 

 

5 9 CEF 10 4 DNA

BamHI PstI HindIII HVT DNA Bam F

 

HVT DNA in vivo 9

vHVT013-69 BamHI PstI HindIII

Bam F in vivo

9 BamHI PstI HindIII

 

 

PCR  

HVT FC126 vHVT013-69 CEF 

DNA PCR PCR

 

 vHVT013-69 9

PCR in vivo

n+5 n+9
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16  
97.359 SPF  
 

 
 

1 SPF 20 4

14

IBD

10
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17  
99.1047.R SPF  
 

 
 

SPF

 

D0 35 4 500 750 1000 1500 PFU 2.70

2.88 3.0 3.18 log10 PFU 35

25

 

5 D4

70 D4 D74 D74

MD

 

94.3% MD

1997;0589 70%

 

66.7% 93.6% 97.0% 100%

750 2.88 log10 PFU

80% MD  

SPF 750 2.88 

log10 PFU 80%
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18  
99.016 vHVT013  
 

 
 

HVT IBD VP2

 

 

1 50 100PFU

HVT VP2

 

PBS  

-20 20 5  

-20  

PBS  

HVT 1mL  

VP2 1mL  

38 30  

PBS  

IgG 1mL  

IgG  

38 30  

PBS  

 

 

 

 

IBD VP2
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19  
98.154 vHVT013-69  
 

 
 

70 1 SPF 4  

- G1 1  

- G2 HVT 1  

- G3  

- G4  

 

G1 G2 G3 5 D14 D21 D28

5 2

G4 2 D14 D21 D28 G1 G2 G3

G1

G2 G3  

 

G1 G2 D14 D21 D28 D14

G4 HVT G1

G2  

 

IBDV HVT
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20  
97.361  
 

 
 

1 SPF 6 3  

vHVT013-69 HVT 105PFU

 

4 56  

D29 D56

 

vHVT013-69 HVT  
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21  
98.183  
 

 
 

1 SPF 3 12 6

vHVT013-69 HVT

 

1 SPF 8

4  

28 D28 14

D42  

D28 D42

 

D28

D28 D42  

vHVT013-69 HVT SPF
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22  
98.255 vHVT013-69 SPF  
 

 
 

SPF 1 SPF 10 4

 

- G0 D0  

- G1 vHVT013-69  

- G2 HVT FC126  

- G3  

 

G1 G2 G3

(CEC)

PFU

 

D0 G0 G1 G3

IBDV  

 

G1 G2

G3

PFU G2 G1 4  

D0 G0 IBDV G3

G1 D21  

 

SPF HVT HVT FC126

8

HVT FC126
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23  

98.254 vHVT013-69 Phasianus colchicus
 

 
IBDV VP2

HVT

 

 

D0 7 12 SPF

 

     

G0 
 

7 - D0  - 

G1 
 

7   

G2 
 

7   

G3  12   
 

D0 G0  

D0 D42 G1 G2 G3

 

D42 G1 G2 G3

 

D0 G0 D42 G1 G2 G3 IBDV

 

 

G2 2

G1 G2 G3

IBD  

 

D0 7 G0 IBDV  

D42 G2 IBD

G1 G3 IBD
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G3 G1 D0
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24  
98.007    
 

 
 

 

1 10 SPF vHVT013-69 7

2 10 SPF 1mL

 

 

9

20 14  

 

1 2

 

 

9

 

 

vHVT013-69 9
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25  
98.334  
 

 
40 6 D0 MD

1997:0589  

- G1: D9  

- G2a: MSV+2 

- G2b: MSV+5  

- G2c: MSV+2 9  

- G2d: CEC  

- G3:  

 

D9 G1 D78 MD

 

G2 G3 120 D120 D121

MD

MD

 

D28 G2 G3 5 IBDV D120 G2

10 G3 HVT

 

MD 1997:0589

 

MSV+2 MSV+5

MD HVT IBDV

MD

 

G2d HVT IBDV

MD

 

MD

MD 1997:0589  
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26  
98.294 vHVT013-69 in vivo  
 

 
 

vHVT013-69 MCMV-IE / IBDV VP2

in vivo  

9 in vivo vHVT013-69 DNA

vHVT013-69 MCMV-IE/IBDV VP2

 

9 3

pEL098

 

vHVT013-69
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27  
99.0548.R vHVT013-69  
HVT  
 

 

HVT

 

 

1 D0 D28 2  

 

  D0  

  G0a D0  

  G1  D0  

  G2  HVT D0 G1  

  G3  D0 G1 G2  

  G4  D0  

  G5  D0 G4  

  G11  

 

D28  

  G0b D28 1  

  G6  HVT 1 D28 D28 G2  

  G7  1 G2 G6 D28  

  G8  HVT 1 D28  

  G9  1 D28 G8  

  G10 1 D28 G3 G5  

  G12  

 

D0 D28  

D0 65 1 G1 G4 G2 HVT

G1 G2 G3 A G4 G5 B 28 D28 G1

G4 2  

 

2 D28 D57  

D28 65 1 G6 G7 G2 A

G10 G3 G5 B G8 G9 C 29  
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D57 G2 G3 G5 G6 G7 G8 G9 G10 D77

 

 

HVT HVT IF

IBD G11 G12 HVT

2  

 

 

G11 G12 HVT

 

 

HVT  

G8 HVT G9 HVT G8

29 G9 9 7 49 G9 HVT

HVT  

 

 

G4 G5

D28 G5 IBDV 9 5 HVT

D57 9 2 IBDV G4

 

 

HVT  

   

    G2 HVT G1 D0 D28 D28 G2 1

IBDV D57 3

HVT  

  2  

    2 G2 G7 G6 HVT G6 D77

IBDV G7 D57 HVT IF

IBD  

HVT

HVT 2  
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HVT  

   

    G1 G2 HVT G3 D0 D28 HVT

G3 10 2

IBD 3 HVT D57 G3 IBD

HVT HVT G2 G3

HVT G3  

  2  

    HVT G3 G5 G10

D57 G10 10 1

IBD 6 HVT HVT

G10 HVT

 

 

HVT  

HVT
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28  
 

 
  

    
2 MD (H C)   HVT FC-126  

MDV CVI 988  
20 7 16  

2 MD HVT
SB-1   

  HVT FC-126  
MDV SB-1  

63 3 1  

MD HVT 1000   HVT FC-126  25 5 14  
MD HVT 2000    HVT FC-126  25 5 14  
MD HVT SB-1 1000    HVT FC-126  

MDV SB-1  
25 5 14  

MD HVT SB-1 2000    HVT FC-126  
MDV SB-1  

25 5 14  

MD 2H     HVT FC-126  3 11 28  
MD HVT     HVT FC 126  17 3 9  

 HVT  
  

HVT YT-7  24 7 4  

2 MD
(H S)  

  APV TL  
HVT FC-126  
MDV SB-1  

20 10 28
 

2 MD H S     HVT FC 126  
MDV SB-1  

17 3 15  

2 MD H S
2000 

  HVT FC-126  
MDV SB-1  

14 7 18  

    HVT H2  15 4 2  
Q    HVT H2  47 6 21  

MD HVT CVI
N  

  HVT FC 126  
MDV CVI988-N  

26 11 21
 

MD HVT SB-1    HVT FC-126 KS  
MDV SB-1 KS  

21 6 15  

MD HVT    HVT FC-126 KS  20 9 9  
    HVT FC-126  48 10 2  

    
HVT YT-7  1 4 21  
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29  
01.0440 HVT   SFP

 
 

 
 

HVT SPF

 

 

1 SPF 15 G1 G2 G3 D0  

G1  

G2 HVT FC126  

G3  

 

  

 

  

HVT  
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30  
01.0486   HVT   

 
 

 
i HVT ii

HVT  

3  

G1 HVT G2 G3 SPF 3

21  

SPF 4 20 22

G1 G2 G1+G2 G3  

22

21  

IBD HVT

 

 

 

- G1 G2  

- G3 G7 G11  

- HVT G5 G9 HVT

 

- G4 IBDV

G8

1 IBD

HVT IBD HVT

 

- HVT+

HVT G2-G5-G9

G1 G2

 

 

- HVT  

-  
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31  
01.0856    
 

 
 

 

IBDV VP2 HVT

 

 

D0 8 6 SPF

IBDV HVT  

   

 

-  

- 
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32  
98.355 1 2  
 

 
 

MD 1 2

3 MD GA22

1 SB1 2 Rispens

1 D0 SPF 8  

 

G1 GA22  

G2 SB1  

G3  

G4 GA22  

G5 SB1  

G6 Rispens  

G7 Rispens  

G8  

 

D0 10 D120 10

 

D7 D21 D120  

120

 

D120 G1 G4 10

 

 

G1 G7 G8 MD

 

D120

MD  

G1 G4 GA22

MD 2 4 D120 MD

G1 G4 GA

MD  
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MD

D120 MD SB1

2 1 G2 1 G5

MD SB1

MD 2  

 

  MD

1 2
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33  
00.0897      
 

 

IBD vvIBDV

 

2  

G1  

G2  

18 Day 0 D0

2 300 150 D0

G2

IBDV

2  

3  

IBD  

F1 F2 vvIBDV 2

3 D21 D22 6 D40 D42

20 10

10

 

 

IBD

3

G2 IBD 6

D20 D25 IBD

 

IBD G2 2

F3

G2  

D40/42 G1 G2  

2
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18

vvIBDV

 

IBD IBD

 

2 IBD

1997 :0587  

 

 

 

G1 IBD G2
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34  
RW-14-06-003

 
 

 
 

HVT

 

 

BioMath

5

PFU/Dose BioMath Log

HVT PFU/Dose

 

 

HVT
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35 
IBDV VP2  

 
IBDV VP2 GeneBank vHVT013-69

Faragher 52/70 VP2, VP4, VP3 Fusion

Accession no. HG974565  

AllergenOnline (University of Nebraska-Lincoln: 

http://www.allergenonline.com/index.shtml ) 

1897 

443551 50

80

80 35

CODEX Alimentarius guidelines, 2003 IBDV 

VP2
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27 11 27  

 

  

     20 2  

VP2

vHVT013-69

  

        

        

      

VP2

vHVT013-69
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