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GAATTCGGCAAAAATTTATATTCACTTGTTTATCAAAAACATGTCTTTTTGTTAATAATTTAAAGTCTAATCTGCCCACT
GATGTAATATTGAAGGGCTGCAGTATTTTGACTGTACAAAGGTAGCATAATCATTAGTCTCTTAATTGGTGACTTGTATG
AAGGATTGGATGAGATATAAGCTGTCTTGATAATATTTAATTGAATTTAATTTTTTATTTAAAAAGTTAAAATAATTTAA
AAGACGAGAAGACCCTATAGAGTTTTATATTAAATTAAATTAAAATTATTTATATAATTATTAATATAGATTTAATTTT
AGTATTTTGTTCGGGTGACAAAAAAATAAATAAAACTTTTTTTATTATTTACATAAATAAATGAATTTTTGATCCAATTT

TATTGATTAAAAGAAAAAATTACCTTAGGGATAACAGCGTAATTTTTTTTTTTAGTTCTTATAAGAAAAAAAGTTTGCGA
CCTCGATGTTGGATTAAGATAAAATTTAAATGCAAAAGTTTAAAATTTTTGATCTGGTCGATCATTAAAATCTTACATGA
TCTGAGTTCAAACCGGTGTAAGCCAGGTTGGTTTCTATCTTTTAAAAATTTTAATATTTTAGTACGAAAGGATTGAATAT
TATAATTAAATTAAAATATTAGGAATTTTATTAATTTTTTTTATTCAAGTAAAAAATTAAAATGGAAAGGCTATTTTGGC

AGAAAAAATGTGATGATTTTAGAAGTCATGAATGTATAATTTATTATATAGATAGTATAATGTATATAATAGATTTATAT

TTGATTTTTATTGGATTATTAATTTTAATTGTTGGGGTAATAGTAGGAATTGCTTTTTTGACTTTATTAGAGCGTAAAGT
ATTAGGGTATATTCAAATTCGTAAAGGGCCTAATAAGTTAGGTATAGTTGGGTTATTACAACCTTTTTCTGATGGTATTA
AATTATTTACGAAAGAACAAACTTATCCTAATTATTCAAATTATTTTTGTTATTATTTTTCTCCGGAGTTAGTTTTTTTA
ATATCTTTATTAATTTGGATATTAATTCCCTATTATTTTAATATAGGTAGGTTTAATTTAGGAGTTTTATTTTTTTTTIG
TAGGATTAGGTTAGGTGTTTATACAGTTATAATTGCTGGTGATCTCTCAAATTCTAATTATGCTTTATTAGGGGGATTAC
GAGCGGTAGCTCAAACAATTTCTTATGAAGTAAGATTAGCTTTAATTTTTATATCTAGTTTATTAATAATTATAGATTTT

AATTTTTGGATATTTTTTAAATATCAAAAACTAATTTGATTTATTTTTTTCATATTTCCTTTATCTTTGTGTTGGGTTTC
TTCAATAATGGCTGAAACTAATCGTACTCCTTTTGACTTTGCTGAAGGGGAGAGAGAGTTAGTATCAGGGTTTAATGTAG
AATATAGAAGAGGAGGTTTTGCTTTAATTTTTTTAGCAGAATATTCTAGTATTTTATTTATAAGATTTTTATTTGTTTTA
GTTTATTTAGGGGGTTATGTTTTAAATTTAATATTTTATTTAAAATTAACT TTAATTTCTTTTTTATTTATTTGGATTCG
AGGAACATTACCTCGTTATCGTTATGATAAGTTAATATATTTAGCTTGAATAGGGTATTTACCTGTTGCTTTAAATTTTT
TATTATTATTTATAGGAATTAAAATTTTTTTAATATAAATGAATTATTTTTAGTATAATTTTAAMATTAATAGAATAAGTT
ATTCTTTCTTAAGTTTTCAAAACAAATGCTTTTAAAAGCTTATTAATTAAAAATTATTTATTGGATAAAAGTTTGGTCTC

AATAAATTCTAATTAAA

Fig. 1
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mtDNA 3.3 kb

Sequence and gene order of 3.3 kb fragment of mtDNA Samia ¢nthia ricini
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1 ndl
Table 1 'The size and base composition of nd1 genes from SemtDNA and other 16 animal species
GenBank A+T (¢Z3)
Species Accession ro.  Code name Length Initiator Teminator A+T%
Samia cynthia ricini / SANDI 930 ata taa 76. 56
Bombyx mori NC002355 BmND1 945 ata taa . 15
Bombyx mandarina NC00339%5 BmaN D1 945 ata taa 8. %
Drosaphila yakuba NCOO1322 DyND1 975 ata taa 8. 97
Drosgphila melanogaste NCO01709 DmNDI1 939 ata alg 7. 74
Cochliomyia hominivorax NCD02660 CHNDI 939 ata taa 76. 14
Apis mellifaa NCO01566 AmND1 918 att taa 83. 01
Loaista migrabria NCO01712 ImND1 924 ata taa 75. 80
Anopheles quadrimaailatus NCO0MB75 AgND1 945 alt taa 75. 9%
Anopheles gambiae NC002084 AgND1 945 ata taa 76. 61
Penaeus monodon NC0021 84 PmND1 939 ata taa 70. 29
Pagurus longicarpus NC003058 PIND1 945 atg taa 71.43
Gallus gallus NC001323 GgND1 975 atg taa 52.51
Balaaoptera musculus NC001601 BamND1 957 alg taa 58.20
Ovis aries NC001941 0aND1 957 atg taa 59. 46
Rattus norvegicus NC001665 RnNDI 957 . tag 57.48
Pongo dygmaeu NC001646 PAND1 902 alg taa 2. 46
nd1 16 17 ,
nd1l Clustal , ¢ 3
nd1 3 5. ; .
870 bp : ( . ) :
ND1 . ndl 3
nd1 77.2%, , nd1
73. 9%. nd1 . 346% -~
2.24 RNA ) mtD- 58.2% ;
NA nd1 I tRNA , tRNA- ) .
Leu (UUA) 72 , tR-
NA-Leu (CUA) 3209 5 RNA- 7
Ser(AGU) 66 , tR- 3.3k )
NA-Ser (UCA) 50. 0 %. .
tRNA ) 165 rRNA 3 tRNA-Leu(UUA).
2 , nd1.tRNA-Ser (AGU) . 168 rRNA ndl
. ) tRNA- 71.2%, 16S
Leu, , ; RNA . nd 1 ,
tRNA-Ser(AGU) ) ; . nd 1
tRNA-Ser (UCA)' Y, .
2.3 nd 1 17 ,

ndl , 1
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Fig.2 Secondary structure of tRNA-Leu and tRNA-Ser of mtDNA Samia cnthia ricine and Bombyx mori
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Fig.3 Phylogenetic tree of 17 species based on mitochondial ndl genes



4 : ndl tRNA 293

s 1992, 13(3); 289 ~ 2%
2 s . DNA .
, 1998, 18(3); 25~31
3 s . DNA (mtDNA) p.
( ), 1993 32(5): 641 ~ 646
sah cax 1. ox2. wx3 s 4 . , .
80% ; nd1. atp6 atp8 11 . » 2002, 45 (2):
193~197
5 Koichiro Tamura, T Aotsuka. Rapid isolation of animal mitochondrial DNA

by the alkalinelysis procedure (J). Biochemical genetics, 1988, 26 (11/
’ tRNA-Leu 12); 815~ 819

s (4 cox3

s cox ~ cyth

, tRNA-Leu 6 ; . . DNAEcoRI 1 9 kb
. , 2000, 26(2): 87 ~90
tRNA-Leu 7 Erk Beuken, Comilis Vink, Cathrien A Bruggenman. One-step procedure

’
for screening recombinant plasmids by size(J). Biotechniques, 1998, 24

(5): 746~ 750
8 , s . 1. 8 kb
1 . . DNA . . ,2002, 28(1):26~ 30

Cloning and Analysis of Structure of nd1 and its Connected tRNA Genes of
Mitochondrial Genome From Eri Silkworm Samia cynthia ricini

Shen Xingjia Zhao Qiaoling Zhang Zhifang Li Yiren He Jialu

(Key Laboratory of Silkworm Biotechnology, Ministry of Agriculture, Seviaultural Research Institute,
Chinese Academy of Agricultural Sciences, Zhenjiang 212018)

Wei Bo
(Genaral Extending Station of Sericultural Technology, Guangxi Zhuang Autonomous Region, Namming 530007)

Abstract Mitochondrial DNA of eri silkworm Samia ¢ynthia riani (SemtDNA ) was prepared with the method of
Koichiro Tamura et al (1988) and was doubly digested by EcoRI and Xbal .And a 3.3 kb restriction fragment was
cloned into pPSK () (Amp') vector and sequenced. The results showed that the sequenced part of this clone contains
partial 165 rRNA, complete genes of tRNA-Leu, nd1 and tRNA-Ser. Of which 165 rRNA and nd1 gene has high homolo-
gy with those of Bombyx mori.A phylogentic tree of 17 animal species was constructed based on nd1 gene sequences. The
tree indicated that Samia ¢ynthia ricini has closest relationship with Bombyx mori. Meanwhile the possible secondary
structures of tRNA-Leu and tRNA-Ser genes of Samia gnthia ricini were deduced according to these sequences and com-
pared to Bombyx mori .
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