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Polymorphism of nucleotide sequences in Cryphonectria hypovirus 1
(CHV1) from China, Japan, and Italy
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Abstract: A total of 30 hypovirus isolates (CHV1) of Cryphonectria parasitica from China, Japan, and Italy
were analyzed by partial nucleotide measurement for ORF A in the virus genome to reveal the origin of
CHV1 in Europe. By partial nucleotide measurement, these viruses can be divided into 29 different haplo-
types, which group into three subtypes. The viruses from China belong to subtypes and , whereas the
viruses from Japan belong to subtype  except for Ja55 of subtype , and the viruses from Italy were of
subtype except for 1T192 belonging to subtype . Subtypes and are widely distributed in China
whereas in Europe only one subtype is spread widely. Subtype viruses in southern China are bounded by
the Yangtze River except isolates 09228 and 09235 from Beijing and 09277 from Liaoning Province, whereas
subtype viruses occurred in northern China except for isolate 09344 from Hunan Province. The results
suggest that gene flow occurred among the hypovirus populations and also revealed greater diversity in
CHV1 populations from China than in those from Japan and Italy.
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25 10 min, 55 50 min, 94
2 min PCR
1.3 PCR
CHV1-EP713 CHV1-Euro7
, P4251 CHV1-EP713
ULT 316-334 , 5-3
CCTATGGTGAAAACGGATG; P4252
CHV1-EP713 ORF A 724-740 , 5’
=3 AGCACGGTCGGCAACTC
CHV1-EP713 425 bhp,
TaKaRa 50 pL 5
pL 10><PCR , 1.5 pL cDNA, 2 pL
dNTP (2.5 mmol/L), 3 uL MgCl; (25 mmol/L),
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1
Table 1 Isolates of CHV1-infected Cryphonectria parasitica used in this study
* cDNA
Isolate no.* Location Time of isolation cDNA length (bp)

09228 Huairou, Beijing, China June, 1991 422
09235 Huairou, Beijing, China June, 1991 422
09248 Fengcheng, Liaoning Province, China June, 1991 426
09256 Fengcheng, Liaoning Province, China June, 1991 426
09271 Donggou, Liaoning Province, China June, 1991 426
09277 Donggou, Liaoning Province, China June, 1991 422
09280 Donggou, Liaoning Province, China June, 1991 426
09293 Tai’an, Shandong Province, China June, 1991 426
09344 Chenzhou, Hunan Province, China Mar., 1992 427
09367 Yingtan, Jiangxi Province, China Mar., 1992 422
09379 Yingtan, Jiangxi Province, China Mar., 1992 422
09419 Jinhua, Zhejiang Province, China Mar., 1992 422
2411 Yingtan, Jiangxi Province, China Sept., 2001 421
F32 Yingtan, Jiangxi Province, China Nov., 2002 422
G05 Yingtan, Jiangxi Province, China Nov., 2002 422
CHRO11 Wuhan, Hubei Province, China Dec., 2000 426
COXo007 Wuhan, Hubei Province, China Dec., 2000 426
1T192 Bergamo, Italy Nov., 1993 426
1T254 Bergamo, Italy Nov., 1993 423
1T319 Bergamo, Italy Nov., 1993. 423
1T344 Bergamo, Italy Nov., 1993 423
1T370 Bergamo, Italy Nov., 1993 423
Ja07 Ibaraki, Japan Oct., 1992 422
Jal6 Ibaraki, Japan Oct., 1992 422
Jal9 Ibaraki, Japan Oct., 1992 422
Ja28 Ibaraki, Japan Oct., 1992 421
Ja55 Ibaraki, Japan Oct., 1992 423
Ja58 Ibaraki, Japan Oct., 1992 422
Ja67 Ibaraki, Japan Oct., 1992 422
Ja89 Ibaraki, Japan Oct., 1992 422

* CF11 dsRNA, 12.7 kb , Marker ~ A-Hind

* dsRNA were detected by cellulose CF11 chromatography. All isolates contain only one fragment of 12.7 kb according to the A-Hind

Digest DNA Marker.

PCR 200 pL TaKaRa
., DNA Marker DL2000 , JM109, EcoR Hind  ( TaKaRa
425 bp TaKaRa ) 20 pL
DNA TaKaRa 2 pL( 0.5 pg) , EcoR
: 20 pL dd 0.5 uL, Hind 0.5 L, 2 L 10=<M , 15 uL
H,O DNA, 1.4% 3 pL dd H,O 37 2h 1.2%
,  DNA Marker DL2000 ,  DNA Marker DL2000
1.4 PMD18-T Vec-
30 dsRNA tor(TaKaRa ) dsRNA RT-PCR
RT-PCR TaKaRa ( )
PMD18-T Vector(TaKaRa )
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Table 2 Nucleotide number differences and homology within and between CHV1 subtypes
Subtype No. of

No. of nt differences Homology(%)
ences

No. of nt differ-  Homology(%)
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No. of nt differ-

ences

Homology(%)

2—-32 92.49—-99.53 118—-130

2—-47

69.19—72.04
88.89—99.53 23-54

113-142 66.43—73.47 9
87.47—94.55 7

0—-11 96.92—100 14
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Fig. 1 Phenogram of genetic similarities among Cryphonectria hypovirus 1 isolates based on a partial nucleotide sequence
from ORF A

3 CHV1
Table 3 Genetic distances among CHV1 populations at regional level

Region Northern China Southern China Japan Italy
Northern China Fkk
Southern China 0.384 e
Japan 0.398 0.087 kel
Italy 0.352 0.165 0.167 Fxk
, CHV1
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Fig. 2 Phenogram of genetic distances among Cryphonectria hypovirus 1 populations based on a partial nucleotide sequence
from ORF A
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