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Genetic diversity of Cryphonectria parasitica populations in Asia, Europe and

North America
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Abstract: To study the population structure of the chestnut blight fungus Cryphonectria parasitica, a total of 142 isolates
representing seven geological regions including China, Japan, Italy, and the United States were subject to random amplified
polymorphic DNAs (RAPDs) analysis. Among the 120 random primers tested, nine were found to generate distinct DNA
fragments. Our studies have shown that 89.52% of 124 RAPD fragments were polymorphic and the Jianyang population of
China was the most polymorphic (66.94% ), whereas the Japanese population was the least polymorphic (37.1%).

When analyzed at the host level, gene diversity of total populations (/1) was estimated at 0. 1887. However. the gene
diversity occurred mainly within populations (79.42%), not between populations (20.58% ). The estimated average gene flow
(Nw) between populations was 1. 9297 and the ratio of polymorphic RAPD fragments obtained from the populations that have
Castanea crenata as the host was the highest (72.58% ). Additionally, the gene diversity (H) of the population isolated from
C. henryi was highest at 0. 2263, whereas the ratio of polymorphic RAPD fragments and gene diversity (H) of the population
from C. sativa were among the lowest. Furthermore. the gene diversity of the total populations (Hy) was 0.2351 and that
within populations (H,) was 0. 1936 at region level. 82. 34% of gene diversity was attributable to the diversity within
populations than between populations (17.66% , G,=0.1766). Finally, the gene flow estimate between populations (N,,) was
2.3311, denoting that there was gene flow between populations.

Our results conclude that the population gene diversities (I{7) are the greatest in China. The genetic similarities of RAPD
frequencies among populations indicate that Chinese populations are similar to each other, but are distinct from populations of

Japan. Italy. and the United States. Interestingly, there is less differentiation between Japanese and American populations and
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between Japanese and Italian populations than that between Japanese and Chinese populations despite the fact that Japan is

geographically closer to China.
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Table 1 Hosts and locations of Cryphonectria parasitica populations
Population No. N Location Date collected Host
1 16 Yixing, Jiangsu Oct. 1987 Castanea mollissima
2 22 Huairou, Beijing Jun. 1991 C. mollissima
3 24 Dandong, Liaoning Jun. 1991 C. crenata
4 16 Jianyang, Fujian Mar. 1992 C. henryi
5 18 Bergamo, Italy Nov. 1993 C. sativa
6 20 Ibaraki, Japan Oct. 1992 C. renata
7 26 Maryland, America Jul. 1991 C. dentata
1.2
(D (2em X 2cm) PDA s 25C o .
(5em X 5em) —20C o ) PDA 25C
(2) PDA 3d 3mm X 3mm ,
PDA ( 3 ),25C 7d , 7ml s ,
, —20C o
(3 DNA (Extraction Buffer):50mmol/L Tris-HCl (pHS8.0), 100mmol/L. EDTA (pHS.0),
Imol/L NaCl, 1%CTAB, B
(4)RAPD RAPD PCR . :
25pl, 3. 5mmol /L. MgCl,,0. 3mmol/L. dNTP,0. 8umol/L ,1u Taq ,25ng DNA,
94 C 4 min; ,94 C 10s,37C 405,72 C 70s, 45 5 72 C 10 min, PCR
DNA . M]J Research PTC-200 .
5 PCR S5pl  1pl . 1.4% s (4 V/cm) 3 h, DNA
(Marker) Takara Biotech DL-2000, Bio-Rad

(6) 1, 0,
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120 N 9
No. of Nucleotide Amplified Polymorphic
o 2, .
primer sequence bands bands
2.2 _
g 09 GGGTAACGCC 18 17
9 124 ’ E’” AGGGAACGAG 1 '
111 ) 89.52%, : ’0152 TTATCGCCCC 1; E
13.8 12.3 . TGTTCCACGG
o "3 e 0-19 11 10
A-09 18 Q-14 COTGEACCTT 14 13
’ GGACGCTTCA
.17 o E-12.0-19.W-02 V-07 GAAGCCAGCC 14 10
W-02 11 10
s 11 o 250~3000bp Y19 ACCCCGCCAA % 13
¢ D ) TGAGGGTCCC
o Total 124 11
3. ( 1
) , 83 66.94% ;
s s 58.06%  59.68%; 3 s
, 37.1%. (H) s .
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Fig.1 Vertical RAPD patterns obtained in some Cryphonectria parasitica isolates with the primer O-19
M  Marker DL2000 (Takara Biotech)
2.3
s Hy 0.2351, Hs 0.1936., 82.34% (G,
01766)0 (Nm) 23311’ o ’ :H’I'
0.1887, ¢ 79.42%), 20.58% .
(N,) 1.9297,
,  0.9607;
(0.9486); s 0.8641C 4>, 7

UPGMA 2 o



2 235
3 , 0.9650,
Table 3 Genetic diversity of C. parasitica populations s . 3
Populati Polymorphic Ratio( %) (H)Gene ’ (
opulation bands atiot 7o diversity 5). 5 UPGMA 3 .
w 72 58. 06 0.1873
At region ® 74 59. 68 0.1875 4
level i 79 63. 71 0.2002 Table 4 The similar coefficients between populations of
‘ 83 66. 94 0.2263 ' B . _
5 55 44,35 0.1315 Cryphonectria parasitica from different regions
f 16 37.10 0.1141 A . ‘ ‘
o 58 16,77 0. 1641 Region Yixing Huairou Dandong Jianyang Italy Japan
® 88 70. 97 0. 2108 Huairou  0.9486
At host level 9 83 66. 94 0.2263 Dandong 0. 9132 0.9237
N 90 72.58 0.2107 Jianyang  0.9229 0.9262 0.9607
11 [~ A [~ [~
%5 4435 0- 1315 Italy ~ 0.9005 0.9139 0.9103 0.9047
” 58 46. 77 0.1641
apa 0.9094 0.9128 0.9295 0.9206 0.9352
Total 111 89.52 0.2433 Japan 7
(DYixing, Jiangsu; @ Huairou, Beijing; @) Dandong, Liaoning; @) 0.9072 0.8641 0.9017 0.9166 0.9535 0.9324
. L = P — . P . Maryland, USA
Jianyang . Fujian; ®1Italy; © Japan; (7) America; 8 Castanea mollissima
©C. henryi;00C. crenata;(DC. sativa;12C. dentata
3
RAPD s s s 0 s
RAPD . REs
i T HH X Yixing, Jiangsu
Jb 3 73 Huairou, Beijing
[ e
AR Jianyang, Fojian
| E XA Ialy
L % [H America
H & Japan
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Fig. 2 UPGMA dendrogram of C. parasitica populations at region level

5

Table 5 The similar coefficients between populations of C. parasitica

from different chestnut species

Host Castanea ) i C. crenata C. sativa
mollissima
C. henryi 0.9414
C. crenata 0. 9465 0. 9650
C. sativa 0.9313 0. 9282 0. 9247
C. dentata 0.9256 0.9228 0.9379 0. 9506
N 50a s ,

B Castanea mollissima
3 Chenryi

H#ERE C. crenas

BXMEE . sativa

FWR C. dentata

—4;

—

L | L 1 [} 1 L |
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AHfeL iR B Similarity index
3 UPMGA
Fig. 3 UPGMA dendrogram of C. parasitica populations at host
level
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