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Characterization of the cytochrome oxidase subunit [[ gene of mitochondrial DNA

from the eri silkworm, Samia cynthia ricini
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Abstract: The cytochrome oxidase subunit [[[ gene (COX32, tRNA-Gly gene and partial ND3 gene of the eri silkworm.
Samie cynthic ricini» were sequenced. The open reading frame of COX3 gene contains 789 nucleotides, encoding a puta-
tive protein of 262 amino acids. Comparison of the amino acid homology with COX3 genes of other eleven arthropods was
made. The results showed that the conservation of C' termination was higher than N’ termination in COX3, and there
were two conservative regions in ¢ termination of COX3. The COX3 gene of mtDNA in the eri silkworm was most closely
related to that of the silkworm Bombyx mort. with the homology of 80.2% nucleotide and 85.6% amino acid respective-
ly. Based on the alignment of amino acid sequences deduced from the COX3 genes> a phylogenetic tree of the twelve in-
vertebrates was constructed . It was proposed that when the molecular evolution is analysed based on mitochondrial genetic
sequences. the reproduction pattemn and ecological characteristies should be considered.
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AR IEE K E Samia cynthia ricini 2% %L 1E
HE4 DNA WIRHB AN EBEE (REES,
1993), 4T T EcoR 1 Fl Xba | VI EE K EL N
A DNA BEAXENHE, FXNSHRAREANL
BEW M (COX3) K tRNA-Gly #1 ND6 ZH N g &
S8 EcoRT K Xba T HEHATT A 47, @
&R GenBank M H Ath COX3 7%, #4177 REHELL
B 4y F AL 5 T IR o

1 MEtShE%

1.1 ##

ERESMA AL, REANENEREN
pBluescript SK ( +)  (Amp"), THEWHN E. coli
M109, HBREBRBEEYEARBEAFREERE
R#%; TETHKEOR] . Xbal . TADNA %y
EEEFERANME Gibco BRL A H,

1.2 FHik

1.2.1 EHRELH/AE DNA KH&: BUXNEE
(2000) B K HEHIT,

1.2.2 ERELNGARCERECBEETER
M. #1588 oDNA 4 512 EoR 1 M
Xbo | T2EYIE, KB AERBKHE PR E,
538 54 EcoR 1 Ml Xba 1 XU E§## 19 pBluescript SK
(+) #ik DNA #1753, ¥4k (Sambrook et al .,
1995), B : &0 (1:1) — S EHmEEAF
(Beuken, 1998), £8MVUIXE/E, WREALHTHF
B 5E o

1.2.3 KB ARECEAABERETIERNS T
FAL 487 : K Dnastar XA R BEMEEH
DNA JF 51} #& JC & HE 35 9 28 b 4 B B 41 0 1% 7 S
FIREES T . EERFIINMEE, HFAA Clustal
BHES5HE 11 HEH MY mDNA /) COX3 #H
HEBR ST RIRE LB A S TR

2 &R59W

2,1 ERAELKNAYAREERELBIERN
(COX3) EEMNZERFIISH

YR EE FE & miDNA B Xba 1 -EcoR1 #
1.0 kb K BE#E4T80 5 a4, W48 34 1 028 bp
(GenBank Accession NO. AF288145) (B 1), £ Gen-
Bank # Blast 2 &, 18 ~ 806 bp v i i 2 & H 1L B§

WM (cox3) #H, 809 ~ 874 bp & tRNA-Gly %
B, 878 ~1028 bp 24 NADH dehydrogenase subunit [l
(ND3) 2K 5'%: KIER 5 P31

B ELRA COX3 HEFTEA 1~ 18 bp A
itk ATP & L& Fo T2 6 1 3 ¥k, HALETF
TAA 5 COX3 1 ATG ¥ A HE&; EHKE mtDNA
B COX3 ERMBELS 789 METB®, R 262
MEERMWEAR (B 1); COX3ERP (A+T)
Brsi BBl 71.9% mZE R T (C+G) WER
(28.01%); #IL%W TR TAA, COX3 B 3" T i
RERE 2 Bk (RNA-Gly 2 W, KR 66 bp,
% Sprinzal F R KB IAZE A (RNA ZREHE T
¥ (Sprinzal et al., 1989), #E T M ZEL B 1K
tRNA-Gly 2RI —REH, SEBMELMN A TR
T, BREEEDH (H2); 58 RNA KIS HH
e, BERR AR BIIK (RNA-Gly BESE D, s/ a]
35, tRNA-Gly EE 50 ND3 EHE, —& HER
ATT, MAoFFBRESHKELRIAK ND3 ER K
HERFFIFBEER 713.5%
2.2 ZRPAAMEREACBIEEN (Cox3) A
B 5 R 1 b 8

RE GenBank HIEEC REMN 11 HHEMBIH
MR Rk COX3 B, A Dnastar B {417 [A]
BB, X 11 HEHFHEIYRHE COX3
HEARBLH N BEHBEHKE ( Bombyx mori,
BmCOX3); HMHM AT K8 ( Locusta migratoria ,
LmCOX3); EHEMER ( Apis mellifera ligustica ,
AmCOX3); XU H #Y V4 BE 3% 8 ( Anopheles quadri-
maculayus, AqCOX3); K HLIEHZEL ( Anopheles gam-
biae, AgCOX3 ); B o ( Drosophila  yakuba ,
DyCOX3);: # B B R 88 ( Drosophila melanogaster
DmCOX3 ); Hi 1 ¥ 5L 98 ( Ceratitis capitata ,
CcCOX3 ) #1 %8 i€ 8 ¥ ( Cochliomyia hominiorax ,
ChCOX3) ; H4+ £ H BB X IF ( Penaeus
monodon , PmCOX3) F1 % /&% ( Pagurus longicarpus ,
PICOX3). Xt B ARE COX3 A (ScCOX3) HE Wi
HWEERFIESHERBRLR K COX3 BEMERE
BEy (K1), RABERREHEEN 51.9% 3
85.6%, 5 BmCOX3 W &®, BHHRMER
R FF 5 I ] YR 4 4 3 R 80.2% 1 85.6% . {H731E
BEHERESELN A COX3 ERMEERFF 5 HA
THHEDY mDNA COX3 HH &M F 5 R R



MILFES: BREERUEERAMBERAEBELE || 155 RES T H L3 HT 195

i TCTAGAGAAGTTAATTAATGAAAAATT TATATAGTCATCOTTATCACTTACTACATTATAGALCCTGACCATTA
start of COX3 M K N L Y & H P Y I L V D Y & P ¥ I L
75 ACAGGAGCTATCOGAGTTATAACTT TAGTAACTGOTTTAGTAAAATCATTCCATAATTTTAATATAAATCTATT A
TG A T G YV M T L Y T G L Y K N M W F I Y F N L L
LR0 ATTATTGOTTATATTATTACACTTTTAACTATATATCAATGATGACEAGATGTAAGCCGAGAAGGTACTTATCAA
TG oY oI LT L L T MY G W ¥ R DY S EE G T Y g
225 GGTAMACATACAATTTTAGTAACAAAACGACTTCGATGAGGAATAATTCTTTTTATIGTGTCAGAAATTTTCTTT
¢ K i T L L v T X G L R W G M I L F I ¥ & E T F F
30D TTTTTATCATTTTITTGGGCCTTTTTTCATAGAAGTTTATCCUCTAATATTGAAATTGGATCTATATGACCTCET
Folo§ F F W A F F o H $ S L S P ¥ I B ! 46 8§ M W [P
375 TTAAGAATTACCCCCTTTAACCCCTTTCATATCCCTCTTCT TAATACTATTATTTTAATTAGTTCAGGAGTAACA
S T T P F N P ¥V H L P L L KT 1 1 L I 8§ 8§66 v T
430 GTCACTTGAACTUATCATGET TTAATAGAAAATAAT TATTCTCARGUAACTCARAGTCTTTTTAT TACTAT TACE
] TOwW T HonoA L MO OE N N Y S5 Q A T 4 S L F [ T I T
525 TTAGGAATTTATTTCACAATTCTTCAAGC TTATGAATAY TTAGAAGCTCCTTTTACTATTGCAGATAGTATCTAT
L% 1Y F T 1 L9 A Y E Y L L AP T T L A D S 1Y
KO0 GGATCAACTTTTTTTATGGETACTGGATTTCATGGCCTTCATOTAATTATTGGAACATTATTTITATTAATTTGC
6 % T F F M A T & F H G L H V¥ I J S T A PR GO P PR C
875  TTTTTACGTCATAACTCAAATCATTTCTCAAGTAATCATCACTTTGGATTTGAAGCAGCTGCATCATATTGACAC
PLR H N S N HF $ 8§ N H HF 5 F E A A A ¥ ¥ W It
7D TTTGTAGATGTAGTATGATTATTTCTTTATATTICTATTTACTGATGAGGTAATTAATTAFTTATATAATATATT
Fov noVvoy W L F LY 1§ I Y W W LN RNAGLY
825 FAGTATATTTGACTTCCAATCAAAAAG TETARTTATT T TIAATATAAATAATTATTTT AATAAUART TATT T T A
KDL L oM T TL
89%  ATTTTAATCTTAATATTTTCAAATTTACTTATAATTTTATCAATTAT I TTATCTAAARAATCTTT TAACGATCGA
T LI L M F S N L L W 1 L $ 1 1 L $ K EKZ®ST K 0 R
971 GAAARATGTTCACCATTTGAGTGCGGATTTGACLCTARATECTOTGCTCGAATIC
E K ¢ $ P F E C G F D P K S § & R T
Bl 1 ERREERE DNA COX3 ZEE RNA-Cly EEE T 7
Fig. 1 Nucleotide and amino acid sequences of mtDNA COX3 gene and tRNA-Gly gene of the er silkworm
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Table 1 Comparison of homology { % ) among COX3 from invertebrate mtDNA
% AgCOX3  AmCOX3 AqCOX3  BmCOX3  CeCOX3 ChCOX3 DmCOX3 DyCOX3 LCOX3 PICOX3 PmCOX3

ScCOX3 77.9 51.9 79.0 85.6 76.4 75.3 76.8 75.7 72.6 72.6 71.9
AgCOX3 53.1 096.6 74.8 84.4 83.2 85.9 86.6 75.2 73.7 73.3
AmCOX3 53.5 53.1 52.3 52.7 52.7 51.5 46.9 50.8 50.4
AqCOX3 75.6 84.0 82.8 85.5 86.6 74.8 72.5 73.7
BmCOX3 76.4 76.8 77.6 76.0 71.5 68.1 68.8
CeCOX3 90.5 91.6 91.6 74.1 73.8 74.1
ChCOX3 91.3 90.9 74.1 72.6 734
DmCOX3 97.7 74.9 73.4 74.9
DyCOX3 74.9 73.4 75.3
LmCOX3 72.3 7.6
PICOX3 837

CoCOX3

— 1 cncoxs

DrCOX3

—— pycoxa

GqCOX3

—:igCOXS

PI1COX3
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Fig. 3 A phylogenetic tree based on mtDNA COX3
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T LB RRAIE AR, BEUT miDNA, Jf
FLFE T miDNA B Xba T -EcoRT 1.0 kb HEL WF
HRFHZAEESRE coxs EE. mNA-Cly B EF
ND3 EE 5 m M4 F 7. 55 & mDNA (Gen-
Bank Accession NO. NC002355> H1A4H R 243 75 41 L
B, EME mDNA COX3 HEF 5 ATP & MEE Fo ¥
6 BEEZIAGD 14 bp B AAAGAATTAAATTA [A]
BT E, FlERNRES REERT. B
FREE mtDNA COX3 2 £ F 518124 TAA, V0B
P Mitchell et al.» 19930 XL IEFZEL ( Beard
et al.» 19930 FIEETTXUF ¢ Wilson et ol .- 20000
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REELERLE coXa EE M4 &0 Tl
B, SNEEZEERTNRESRILERE, 4
REAER. NAHRE, Y NITNTFREE58
WHMMEE BRXATY], RS5BETEEINR
K, RS E BT OHT R F S AR T s
MEN+LAEH, SBEEDTEARMNHN. Gareia-
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