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Abstract: To study the phylogeny of silkmoths of Saturniidae, the mitochondrial DNAs (mtDNAs) were extrac-
ted from the pupa of Philosamia cynthia ricini,Philosamia cynthia and Actias selene ningdoana respectively. The
A +T-rich regions and flanking sequences were amplified with the polymerase chain reaction (PCR) method,
and cloned into the pMD18 — T vector and then sequenced. Results from sequence analysis show that gene orders
in all cloned fragments are 3’ — end portion of 12S rRNA, A + T - rich region, tRNA™ | tRNA™ | tRNA®" and
5’ —end portion of ND2, which are the same as those of Bombyx mori and Bombyx mandarina. Between tRNA®"
and ND2 there is a non — coding region. The secondary structures of three tRNAs of A. s. ningdoana are de-
duced based on the nucleotide sequences. The phylogenetic tree based on the A + T-rich regions from 5 species
of Saturniidae and 2 varieties of B. mori reveals that A. s. ningdoana is closer to P. c. ricini and P. c. cynthia, a
little far from Antheraea pernyi, but remote to B. mori in blood relationship. These results will benefit to the study
of the origins and the molecular evolution of Saturniidae insects as well as B. mori.
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REMZBEUREEE, R TERE, CASHIE LHANCRYERFHHEERRE, WATHFE
B B R %5 ( Philosamia cynthia ricini) J{FE BI¥E % (Antheraea pernyi) EPHE 9454 ( Philosamia cynthia cyn-
thia) M7 (Actias selene ningdoana ) %%, % 2675 2K [F) )& B H K # A} ( Saturniidae ) , B A E R AL
WX % 74 ¢ JEFK ZE” (non-mulberry silkworms) ). R E X RELUSMYAL R ENFIACEAE
AT, HEG, ERFERREE AL B RERNC AR TR A A, £ A% BEEMRR
EBIA% A KBTI, W ERRE S0 TR A BTSTRE” . XS R E NPT S W E
THASXSEHREFE ™, 8 04T HGE.

A+T 2EREHPLRREERAFIFKEERREROXE . BREHERE A+TE+ER
BB B LU RARSF T SRS YA R, (B2 EATX B B mDNA W& R R EEaEA . 3
HRRE EEANELPE A + T £ XK, /BT HE X REAHE 2 B d D R K & K& A3
b ARG 4350 LA B K A AB S A0 4 9 40 4 A1 RHR B ZORL /K DNA (mtDNA) , 5Ef2 T mtDNA A9 A + T
FEERXRMEFET], 3454 GenBank A KIAE % mDNA #H5 J¥ 51, FI A Phylip #E4b STk S T
REREM, M REBHPHEZ R BT EBZEHERE A+ T FERXWEHERMRE LT HT THIH
Iz

1 #M#5EFE

1.1 £S5t

AR P A B PR 2 7 il B o b RO B B BV B TS BT ARAT A &R B BT 5E BT 38 B AP, B 2 R
B TLFR4 TR X 15 £ E. coli DHIOB i A SL K 3 fR47. SefE#{k pMDI8 - T, Taq DNA 5B T4
DNA JEHRGH TaKaRa(KiE ) A 8] & HE EZIXHI GibcoBRL 24 Fl/™ 5. BH RS |16 B U 73
ZHE LIBEY TREEARARA AN

1.2 miDNA RN A+T FEXREAMEFIINTE

S35 LA B R A AT AN A AR AR, 2 BESTER [ 11 ] B9 77 2542 B mtDNA, 7 T5E 2 pH 8.0 19 0. 1
xTE 1, -20°C{RIF% . £ GenBank C &3RAYZK & mtDNA #| X 375 (AB070264) , Beit 1 Xt
PCR 5[#): P1(5" - AAGGATCCGTATAACCGCAACTGCTGGCA - 3') il P2(5' - GATCTAGATGAGTTT
GAAATTAGGGGGAT -3") , 3| LAixX 3 Fhéf 22 Bt mtDNA SHREAR , $& BESCHR [ 10 T R e A + T
B X KM 5.

1.3 FIl5aHh

PS5 Blast 74k RIVE M 20 118K 478 NCBI 4548 R #E 1748 , A DNAstar 5. 0 S {44 ) Ed-
itSeq BR{HHI B M HET 775 D £z,

1.4 RBRESH

RGBS ATEABI RN A + T FEXFI, LU RA LR SeHT ST # K % (Bombyx mori) K
ERHRAZX 55U, 454 GenBank B 7 1Y 1 1 B ¥ % (Antheraea proyeii) 1 [E ¥ % ( Antheraea
pernyi) miDNA H#H B 751 ( DQ415454 ;DQ415455 ) , L) 2 1 5248 ( Drosophila melanogaster) R #ME(NC -
001709 , i Phylip3. 66 DNAML( 5 AT A 15 ) K £EA% 2 LAY, L = e+ M AEBE S SR A Boot-
straping JAXT ZEALA (1000 NEE ) HATHFE.
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2 BRESW

2.1 mtDNA A +T FERXRHEME R RHNTE

PABRRZR AE R A% mtDNA AR PCR 514558, B B RN R 1 kb (445 ([ 1). ¥ PCR
PRI B AL IS I SRR B pMD18 ~ T 414K b, LIRS E. coli DH10B, #7841 ki ; FE 4 PCR
HEfE B

bp M 1

|AXZm

a) HJZ mDNA f#) PCR 4% 1 B b) BHRZE mDNA ff) PCR 344 Bt

Bl 1 IZEME KA mDNA A + T £ X R HEMIE A BLH PCR ¥4
Fig.1 Amplification of A + T-rich regions and their flanks from mtDNAs of Actias

selene ningdoana and Philosamia cynthia ricini by PCR respectively

2.2 EERBRBFIISH

2.2.1 BEBFIREEFEHT

MFAERER, FREMERE SRMME mtDNA F B B4 5028 951 bp 952 bp 1 930 bp(
2) , K B R FIFE R AH N FE ¥ © 7 GenBank % 5% ( EF437419 ,EF437418).

%5 GenBank B F#HZKEMEFRE mtDNA JF51 X4, 3 AN FOR A B A0 & 1 2 1A 0 R P 5 A
&, KK K 12S rRNA Z:[FH 3" 5384 A + T F & X (RNA™ (RNA™ (RNA®"FI ND2 B:[H 5" #5040, (R-
NAC“HI ND2 #£ 8 2Z M 5350 —BAERBX (K 1)

E1 ERE EENELRE A + T 5 X HNE R B EEHES)
Tab.1 Gene order of A + T-rich regions of mitochondrial DNA from Philosamia cynthia cynthia,

Philosamia cynthia ricini and Actias selene ningdoana

HH/bp
AR 128 RNA 3’ -8 A+TEEKX tRNA M tRNA"® tRNASE % ND2 5' - i
ERRE 1~168 169 ~526 527 ~597 596 ~ 660 658 ~726 808 ~910
BE 1~167 168 ~525 526 ~595 594 ~ 658 656 ~724 808 ~909
W 1~167 168 ~ 508 509 ~575 577 ~ 641 639 ~707 787 ~ 888

¥« R O S RO H B I AIRR 5' 5 33 PCR 3191/ O L.
2.2.2 FIEEESH
WHERE SEEMIEL PR T BLFIRR 57 - 5 fl 37 - 3 PCR 5(#1/5 A DNAstar 5.0 B+
i) MegAlign 3 /EHEIT FIVEME L, R R BERE SR Z X B FEHEAE 97. 2% ;s Mi&E 5 —FRK
P IIAE] T 85% , 5 A + T 3 & X KX AUE 3|4 R A A R 2 RIS ZAEXHRSFR. Hb  ERRE .
FEE AR =% 2 [7] 125 rRNA EE 3 500 A 85. 6% LA b, B H YR FRERN MR R HFH

2[10
'%.][1]_
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Fig.2 A + T-rich regions and their flanks of mtDNAs from Philosamia cynthia ricini, Philosamia cynthia
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Zh#¥) mtDNA #=HIX FE & A FT, BN A + T £5 X, BRLR AR R ARSI FIKEE R R
B B R mEAHE 2 B P BERRZE A + T 5 K431 358 bp, (A + T) B35 91. 3% 4B A + T
FEXIT} 358 bp, (A +T) HeBI7E 90. 8% LU b #I% A + T EF X 31 341 bp, (A +T) L4 88. 6%.
EMRESERZXEREMILED 97.8% ;HENE S ZFFEEHHA L 80.5%.

SRR R 4 P ND2 BB R TREEE O BRE ST IS = 5% X BRI N 91% LU
b BB X B K IR 28 24 R A Rl S AR ST Y.

2.2.3 (RNAERARH-H4EH

SRR B 3 N t(RNA ZEFH tRNAY (AUG) (tRNA™ (AUC) 1 tRNA" B 4% ( CAA) , B [H 2 (8]
A 2 ~3bp WES. Z0RA (RNA thABTY AR B = i BT 2540 ARSRAI e 2ORI 14 t(RNA B A BRIF
F 4R T H AR (RNA R 454, niE 3 BiR , BB AR 7EAE FU BN &2

A :y A
U A A C ) G
U A A U A U
A U U N u I
A ) A U A U
2 8 pat u U A
A 8] U A
A A U A €} C u A A
A UCGAAU vsoguccu U GUcCCGguy caucuou U A
C [ U o ARAUGUGA UAUCUU A v)
U AGCUU AAAGG A EARGGA GUAGUU G U
UA U U A u R ABUGCACA UAGAUA G
8) A u u B U U A
G G B u U A
G A [S -3 A U
G A U A G C
c A [o A u U
u C U ) u U
c G G A u A
A C A G vue
UAC UAG
Tl tRNA"
Met
tRNA tRNA
Tle
a) tRNAM b) tRNA ¢) tRNAS"

E R RRRRRERT.
B3 HEEMEE 3 D RNA 1 - 555H

Fig.3 Putative secondary structures of three tRNAs form mtDNA of Aciias selene ningdoana

2.3 RGERESH

VA 1 548 ( Drosophila melanogaster) 4MEE, Fii Phylip3. 66 DNAML ( J K 0] 8t ) A9 & F
A+TEBRFINRFEL T, LA oIt H 5 E 5, R A Bootstraping ¥ X% REEH (1000 MEE ) #
TG (LA 4).

—————— W8 Drosophila melanogaster

_—E K& dazao , Bombyx mori } A
H#F gansu, Bombyx mori

1000 W& Actias selene ningdoana
631 263 ¥E& Philosamia cynthia cynthia } Bl
1000 kTR Philosamia cynthia ricini B

KRS FETR Antheraea proylei
1000 B2
vh [ HEZ Antheraea pernyi

B4 BRFTREMERWEN KR SR R ALAE A+ T EEXMRELETR

Fig.4 ML tree based on sequences of A + T-rich regions of mitochondrial DNAs from Saturniidae insects

ERERERH BRI, FFE ORI —AEE AR ERE ERMERRN— 18 B.
7E B B0, W% B RRE FUS R BN — TERE B, VER B 0 55— LR B2. 76 Bl WREH R &SRR
h—BE. PLHAZEFTRI SR B IRD 2 B ol PR , AR A & =3 2 [ ) R GR R AR, 51E&

HIERAE , B R AR S A Y ARGk R MR

100

3 & it
B SSEAMELRIL A + T 8 KIFF2 5ok i B P51 R AR R SR I KO, = E X
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Bt(A +T) B8 Ik 88% LA . TER i TR X BRAEPT se e M 51 P A A AL e R AT B H R &
IR R ARAL K 80. 5% , PR L %0 X BRAG 53 A T 0 R 2 SRR 22 B R IR B R AL S 2R
HFRBEFHAZ R RELRE A + T L5 XHER ML RER KR AP R BB HZE R
R SIERIEHE X R LBV, SIS EARMA B Sl I R E - RS
Prig i mgsie — 8 A RGP IR SRR E ISR IR T — A, BRI H RGO R X 8GR, (3
MR T Bl & SERE SRR OARKEARRE, MI%& n =31, BRREHE 2n =28 # 2n =27 4Z
%20 =26 B 2n =28 7 P Y W F R ZE Z AW RE T B —STIR R ERE
& =FH SFEFEZXFHNEER, XUEZR KR OA R T ES E AP,
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