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Abstract To study he stucture of A+ T rich region ofmitochondrial DNA (mDNA) of sikwom Banbyx
morni and evolution ofsikwom race theA-+TF rich regbns ofmDNA from 12 localsikwom racesw ere amp-i
fied by polmerase chain reaction ( PCR) mehod and cbned n pMD18 T vector after purification for se
quencing Sequence analysis revealed that the cloned fragment were about 1. 1 kb in length with the same
gene order asC108 mDNA 3" end portion 0f 125 RNA A+ T rich regon  tRNAY®, RNA"  RNAS" and 5"
end portion ofND2 successivel. Between tRNA®" and ND2 there was a 47 bp non coding region Molecuhr
phy bgenetc analysiswas carried out and a N-J tree

: 2006 -11-03 was constructed based on he nuclkotide sequences
973 ( 2005CB of A+ T rich regions ofm DNA fran 12 bcal sik

121000); ( wom races wih Phylp softvare package The re

BK2004206).
(19;3 ) suls showed thatGansu race fomed one group by
Email liyuan3391@ 126, can iseff and is evoliton was earler than the other

group omed by the other races strongly sugges
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morirace in the sudy. And itdd therefore notonly provide an evidence n hemokcular level or the theory

that the Yelbw R ver valley was at least one of the orgin ofBombyxmori but also support he theory of China

origination The 12S RNA and ND2 genes ofB. morimDNA are hghly conservatve and only one and to

base substitutions were occurred respectively

in the 14 races examined h the A+ TF rich region the A+TF

conkentwas extremely high to over94. 94 and there was a T streich ranging from 16 o 19 bps starting at the
27 nt The secondary structures of hree RNAs were deduced based on their nucleotide sequences as well
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Table 1 The source and sysiem of sikw om races Banmbyxmori used in the experinent
/ Systan and basic GenBank
Nanes of sikwom races SeralNa Source or origin L. AccessonN o
characteristics
108 s
C108 ! Japan Chmese bivoltine AB070264
2 ( ) ’ EF157997
San si China (unknown) Chinese polyvo ltine
Daisou 3 Japan Chiese bivoltine EF157991
H andanzhong 4 Hebei Chma Chiese bivoltine EF157993
M ysore 3 Inda Tropicalpo lyvoltine EF157995
Dazao 6 Guangdong and Guangxi Chia T ropical b vo ltine EF157992
Sanisi 7 Russia E uropean monovo ltine EF157996
Y uhang bivoltine 8 Zhe jang China Chinese bivoltine EF158000
1 9 ’ EF 157999
Yanhe l Guizdou China Ch nese m onovoltine :
12 10 ’ EF157998
X inchang 12 Zhe jang China Chnese monovoltine
4 11 ’ EF392866
Ankang 4 Shaanxi C hina Chese monovoltine
G ansu zhong 12 Gansu China Chinese m onovoltine EF158001
> 13 ’ EF157994
Lan 5 Zhe jang China Chinese polyvo ltine
Ao juku 14 Japan Japanes bvoltine AB083339
15 n=27 AB070263 /
Japanese Bombyx m andarina Japan Chran osm e n= 27 NCO003395
1) 2
U The serial numbers are the sane in the Table 2
1.6 ClustalX 1. 83
22
Blast NCBI m DNA iy
, C108 m DNA Phylip3. 66 . (NJ)
, DNA star 5.0 EdifSeq , (Kimnura }parameter) ,
21 . 23
a G enB ank Bootstrap ng (100 ),
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2 . 14 , 19 0. 124%,
(15 , 4 ) 1 , ( 2).

GTATAACCGCAACTGCTGGCACAAAATTTGTTATTAATTTAAATATTACTAAATCTTAATTACTTAAATT 70
TTTAATTCTAATTACTACAAATAAATATTAATTATTATTTAAATAAATTAAAAATTAACACTAAAATTTA 140

TATGTAAAATAAATTTATAATAAATTTTTAAACCATAAATAATTTTATTATTTAATGTAATTTTTTTTAC 210

ATAGATTTTTTTTTTTTTTTTTTATATTAATTTATTTATTAATTATTATTATTATTAATTTGAATATTTG 280

ATTTAATATTTTTTTATTAAAATAAATCAATAAATGATTAATTAATAAATAAATTAAATATTTAATGATT 350
ATTTAATATTTAAATTTAAATATTAATTGATTAATTAATATAAATTATTAAATTTTTAATATTTCTCTTA 420
TTTTTTTTCTTATAATATTAAGTTTAAATATAAAATCAATATTCAACCTATAATATTCATTAAAATAAAA 490
AAAAATTAATATAATTAATATTAATTTTTTAATAATTTATTATATATATATATATATTAATTATATAAAT 560
AATTTATTATATATAAATTTATATTAATAAATTAAAAATTTAATATATATATATATATATAAGTATTATT 630
TATTTAAATTAATAACAAAACCATTGTTAATTTTTTTTCATTAAAAAAAAAAATTAAAAATAAGCTAATA 700
AAAGCTTTTGGGCTCATACCTCAAATATAAAGGAAATACCTTTTTTTTAAATAAAGTGCCTGAATAAAGG 770
ATTATTCTGATAGAATAAATTAAGTAGAAATATCTACCTTTATTATATTTTATAGAATTAAACTATATCT 840
AATAATATCAAAAATTATTGTGCATTTTACACTAMATATAATTTAAATAATTAAAATAAAGAAT 910
EﬁTCTATTAAATATATTTATATTTTTTTTTATTTTAACAAATAATAATTCAAATAAAATATTTTTTTTAT 980
TTATTTTATTTTTTAGAACATTAATTTCTATTTCTTCAAACTCATGATTTGGATGTTGAATTGGATTAGA 1 050
AATTAACTTATTAAGATTTATCCCCCTAATTTCAAACTCA 1090

T, A, TATA
The underlined part and shaded part indicates a-t stretch and a stretch of the ¢ bop respectively

The boxed part indicats a putative tata box of ND 2 gene pran oter

3 4 A+T
Fig 3 Nucleotide sequence of A +F rich region of m itochondrial DNA fiom A nkang 4 sikw om Bambyx mori

2 A+T
Table 2 Base pair substiu tions and their distrbution in theA +TF rich region ofm itochondrial DNAs fran sikwom s Bon byx mori

/nt

Num Site of base pair substiution

ber 78 233 236 273 281 286 330 347 360 379 437 576 630 676 719 735 810 R8 1023

1 C T T A A A A T A G T A T A T G T C C
2 C

3 A C

4 G G G

5 C

6

7 G

8 C

9

10 G T

s =
H
)
)
)
)
>
)
H

-7 ;05 C108

« . »

indicales the absence of nuckotide. Nucleotide sequences of Lan 5 and Aojuku are denticalw ith that of C 108.
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2.3.1 12S RNA 3 (A+T)
12S RNA 165 RNA 94.9% ., (G + Q) 5.1%.
mDNA 125 RNA 14 27 nt 1 T
16S RNA . , 16 ~19 bp ; 1 11~12bp
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12S RNA 3 , 10 .3 , 0
189 . 14 ( C108 Ao ~4 , 1
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(A+T) 87.3%, (G +C) 12.70%, AT 3’ 3 R®RNA . BNA"
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A T A+T , 4 R
. 14 NA RNA
A+T , , 4 3 BNA
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A A 4] A A G [+ A U A
A UCGAAU vyguccu A GUCCGU CAUCU U u A AU
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The blbck letlers indicate the anticodons
4 4 3 tRNA
Fig 4 The putative secondary stuctures of three RNA s fom m DNA of Banbyx mori Ankang 4
2.3.4 ND2 ND?2 47 bp 1
U V'] TATAAT, ND?2 -2
ND2 5' .12 ~_18 nt , ND 2
, 4 58 nt .
93 nt 1 C—T ND2 5' 2.4 A+T
47 bp ND2 Phylip3. 66 (NJ) ;
D) 14 ) ) Bootstrapmg
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(100 ) ( 5) . 10024,
(A) 14 . Phy lip3. 66
(B). B , (B1), (M axinun Lkelihood)
13 (B2) . ( )o
F_—Eq‘iﬁ*ﬁ Japanese B. mandarina A
———— HA#  Gansuzhong F Bl \
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10 th108 C108 \
84 ” =W Sansi
0 EHE4T  Ankang4

HE#EF  Handanzhong

62 B
11 ————X# Dazao >BZ

64 ———— 1S Yanhe

27 16__{:5?&'5:4{ Yuhang bivoltine
S BERHF  Sanisi
FHEI/R  Mysore
10 —EHEIZE‘ Xinchang 12 _} )

5 A+T C 108 . Bootstraping 100
e A+ T rich regions ofmDNAs from Lan 5 and Aojuku strains are identicalw ih that of C108 The statistical support for each node on the tree
was evoliated by using bootstraping method ( 100 rep lications) with Phy Ip3 66 sofivare package
5 14 A+T
Fig 5 NJ tree based on sequences of A+ T rich regns ofm itochondrial DNAs fran 14 Banbyxm ori strains

3
3.1 2 (
13 ( ) . ;
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i m ethods ), (Maximum Parsinony
. m ethods) (M axmun Lkelihood me
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10024 4 ’
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