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C. sinensis ZWMO002 AJS07400, C. sinensis ZWMO003 6 Mm X2 Bm.
AJ507401, C. sinensts ZWMO004 AJ507402, C. sinensis 2.2 C21
LiT9807As  AJ243776, C. sinensis  Lil'9807Sc ITS1,5.83 rDNA  ITS2
AJ243775, C. sinensis LiT9704S1 AJ245559, H. sinen- 2,
sis ZhwO1 AJ243979, C. sinensis WNS03 AJ413183, ITS1, ITS2 , ;
H. sinensis HMAS55469 AJ243980, C. sinensis 5.8S rDNA Beauve-
LCY9903 AJ413182, C. sinensts ZHY021 AJ507405, ria caledonica CCRC32867 , ITS1,
C. sinensis CYQO11 AJ507403, Cordyceps cochlidiicola 5.8SrDNA  ITS2 3. C21
ABO027377, Haptodllium balanoides CBS 522. 80 : C. sinensts CYQO11
AJ292413, Paecilomyces sinensis ZHWO02 AJ243771, 99.8%, C. sinensis LiT9704SI 99. 6%, C. sinensis

Ver ticillium JCM9214  AF048741,
Cephalosporium maydis 222 AJ010026, Stachybotrys
dichroa ATCC18913 AF081472, Beauveria caledonica
CCRC32867 754104.

bubillosum

2

2.1 3 ,

LiT9807Sc 99. 6%; Cordyceps cochlidiicola 89.9%,
Haptocillium  balanoides CBS522. 80 87.1%, Pae-
cilomyces sinensis ZHWO02 70. 0%, Vertiallium bubil-
losum 667% , Cep halosp orium maydis 73. 8%, Stachy-
botrys dichroa ATCC18913 79. 3% .

1 Cordyceps sinensis

Fig. 1 Morphology of conidium and mycelium of anamorph of Cordyceps sinensis
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IST 1

%883 TCGAGTC+ACCACTCCCAAGCCGCCTGCGAACACCACAGCAGTTGCCTCGGCGGGACCGCCCHGGCGCCC**CAGGGCCCGG 78
4 * C * - 78

HMAS5469 * A--C C 4 79
LiT970451 * C C ok 79
c21 * A--C C ok 79
CYQO11 * A--C & Aok 79
ZHY021 T A—C C Kok 79
cochlidiicola ————-TT-—A———————A-—C-———~—~ *ok-GT-C C AT-GC 80
7003 ACCAGGGCGCCCGCCGGAGGACCCCCAGGCCCTCCTGTCGCAGTGGCATCTCTCAGTCAAGAAGCAAGCAAATGAATCAAA 159
ZWM004 * 159
HMAS5469 * 160
LiT970451 A * 160
C21 A * 160
CYQol11 A * C 160
ZHY021 A * 160
cochlidiicola —CA G-~—-A—A-T-CAA————##——C~~—————~GGC—*-CA-GCA—A-—-———-——~— 159

588
ZWM003 ACTTTCAGCAACGGATCTCTTGGTTCTGGCATCGATGAAGAACGCAGCGAAATGCGATAAGTAATGTGAATTGCAGAATTCA 241
ZNM004 A 241
HMASH469 242
LiT9704S1 A 241
c21 A 242
CYQol1l A T 242
ZHY021 A 242
cochlidiicola A 241
ZWM003 GTGAACCATCGAATCTTTGAACGCACATTGCGCCCGCCAGCACTCTGGCAGGCGTGCCTGTCCGAGCGTCATCTC 316
ZWM004 316
HMAS5469 G—~-A 317
LiT9704S1 G-—-A 317
C21 G-—A 317
CYQO11 G~—A C-— 317
ZHY021 G—A 317
cochlidiicola —-~ T G---A T-- 316

ITS 2
ZWM003 AACCCTCGAGCCCCCCGCCTCGCG*+CGGLGGGGCCCGGCCTTGGEGETCACGGCCCCGCGCCGCCCCCT*AAACGCAGTGGCGACCCCG 403
Z¥M004 * T—* 403
HMAS5469 G A * A 405
LiT970451 G * A 405
C21 G * 405
€YQo11 G G * 405
ZHY021 G ¢ * 405
cochlidiicola A *k-T-——G————AGCCC—G CG—-T 381
ZW¥M003 CCGCGGCT*CCCCTGCGCAGTAGCTCGCT#GAGAACCTCGCAGCGGGAGCGCGGAGGCG*TCACGC*GTGAAACCACCACACCCTCCAG 488
ZWM004 * * C K * 488
1MAS5469 * *-——G C G C T 492
LiT970451 * * C G C 492
C21 * * C G C 492
CYQO11 * —C~~——A-~* C G C 492
ZHY021 * A-C¥ C—A G C G--T——~ 492
cochlidiicola ———-T-Ck TCCC T-—CG C—-G C G——wkk-T-AAG—~ 473

* . - .
2 Cordyceps cochlidiicola, Cordyceps sinensis rDNA ITS 5.8S rDNA

Fig. 2 Sequence alignment of rDNA ITS regions and 5. 85 rRNA gene from Cordyce s cochlidiicola, Cordyceps sinensis and its anamorph.
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Fig. 3 Phybgenetic tree based on ITS1,5.8S rDNA and ITS2 was constructed from evolutionary distances by using neighbour joining
method
, [5] CHEN Yue qin, HU Bo, XU Feé, et al. Genetic variation of
C21 , Cordyceps sinensis , a fruit body producing entomopathogenic
(Hirsutella sinensis) . species from different geographical regions in China[ J].
B E B Kl B AP E B FEMS Microbiol Lett, 2004, 230: 153 158.
FESR AR 6 A 4% e [6] ZHU JS,HALPERN G M, JONES K. The scientific re
discovery of a precious ancient Chinese herbal regimen:
Cordyceps sinensis: Part [ [J]. ] Altern Complement
(1] ’ ’ , Med, 1998, 4(3) : 289 303.
[J]. : , 1999, 38(1): 12F 171 ’ ' ST
123, [J]. : ,2003,25
[2] 7 7 o ( ):3841.
I: [J]. [8] » » ’
,2000, 19( 1) : 60 64. L1 : » 2003, 25
[3] CHEN Yue qin, WANG Ning, QU Liang hu, et al. Deter ( ):3537
mination of the anamorph of Cordyces sinensis inferred [9] ’ > : 1]
from the analysis of the ribosomal DNA internal transcribed » 1983,5: k3.
spacers and 5. 85 rDNA[ J]. Biochem Syst Ecol, 2001, 29: [10]  THOMPSON J D, HIGGINS D G, GIBSON T J.
597 607. CLUSTAL W: improving the sensitivity of progressive
[ 4] , , , . multiple sequence alignment through sequence weighting,

[J]. ,2002,29(3) : 54 58. position specific gap penalties and weight matrik choice



1 : 5.85 rDNA, ITS 87

[J]. Nucleic Acis Res, 1994, 22: 4 673 4 678.

Phylogenetic analysis based on 5. 8S rDNA and ITS spacer of anamorph
of Cordyceps sinensis from T ibet

ZHAO Zexiao"?, CUI Xiao longz, CONG Yarr guang1
(1. Post graduate Institute, T hird M ilitary M edicine University, Chongqgin 400038, China;
2. Yunmnan Institute of Microbiology, Yunnan University, Kunming 650091, China)

Abstract: Strain C21 was isolated from well preserved airdrying fruit body of Cordyceps sinensis, from
Nagqu, T ibet. Morphological characteristics of strain C21 were found closely similar with Hirsutella sinensis,
and 5. 85 rDNA & ITS of C21 shared over 99. 6% similarity with those of C. sinensis CYQOI11, C. sinensis
LiT9704SI and C. sinensis LiT9807Sc. Based on these results, stain C21 was identified as anamorph of
Cordyceps sinensis, namely H irsutella sinensis .

Key words: Cordyceps sinensts; morphology; 5. 8S rDNA; ITSs; phylogenetic analysis

Abstract: Wild rice is important heritable material. There are abundant wild rice in Y unnan province. The
contents of amino acids, carbon and nitrogen of afew kinds of wild rice and cultivated rice’ s stem, leaves and
seeds were analyzed. The results showed that there were obvious differences in total amino acid content among
the concerned materials. Oryza minuta has the highest content, 56. 8 mg/g. Wild field collected Yuanjiang
type of Oryza rufipogon has the least content, 22. 8 mg/ g. The variation of calculated C/ N ratio and protein
content were within 12—38 and 6% —20% respectively. The relativity of the contents and components of
amino acids in wild rice tissues and seeds were also analyzed. We found that the amount of amino acids in plant
tissues can reflect that of seeds, to some extent. The application on assessment of tissue amino acids and C/N
ratio in plant germplasm resources were also dis cussed.

Key words: wild rice; amino acid; C/ N ratio



