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Genetic Relationships of Antheraea pernyi Cultivars Based on
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Abstract: [Objective] This work analyzed the genetic relationships of oak silkworm cultivars, Antheraea pernyi, in the
molecular level, and further obtained the helpful information for breeding and germplasm evaluation. [ Method] The genomic DNA
polymorphism of 68 A. pernyi cultivars were analyzed with RAPD (Random Amplified Polymorphic DNA) techniques. The simple
matching coefficients were calculated, and the Neighbor-Jioning method was used to construct the dendrogram. [Result] A total of
296 DNA fragments were amplified with 33 primers selected from 68 cultivars of A. pernyi, 269 of which (90.88%) were
polymorphic. The value of pairwise genetic distance ranged from 0.120 to 0.324, and most of them were in the range of 0.200 to
0.300. There were 99.05% of the cultivar pairs with pairwise genetic distance less than 0.300. The A. pernyi cultvars used were
divided into six genetic groups, and the cluster results appeared to associate with the present raising area. [ Conclusion] In general,
there was great genetic similarity among A. pernyi cultivar resources, and the cultivar groupings were closely related to their
geographic distribution.
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FEgeit, Hurp RIS 100 ZAFER SR, 5
AR T 2R IR AIBTNEE 10 204 X . 5T
LR IR L R 22 . REDRE, MEZFE
A AN R AT « ORI AR o A
e AR SR A L i e, HE X E K. (AT
ANWFFEEERE Y fEXEZe A st AR b, B RTRAT I
Iy R F RIS L 5 W IR AT RIS, AEE
4 MRYG: HHBAL. EERG. WAL, Ok
% 43, RAPD (random amplified polymorphic
DNA) M2 Rill (AR EFHLEID PR —
GOK TN 2 B AT Z A5 TARICEARP ), 4
Qb BR B AL 7 S AN RAARE CLn A oy 1) i e 8] D I
RAPD fgde it 5 0P ran s &, Harc) iz 145
22 B A RGN, B Z RE RO SR
IR 25 25 R AT AT ST . 6 T-HEAE RAPD Fid (1)
9T, BESEHESEINT T S ANVER SR KA 22 5
RGETEAEISGE 8 A A B (384 22 S AT T
5t UARBIFRIVIA R AEEH RIS, X 4
MR A DNA 228 VEREAT 7RI, R A 2 it Ao
A5 1) DNA 280k, S A AN g4 BR
B WY /N AN TR B AN A TR (s A 2R s 4 4
R 13 A SRR G RBEAT T 2047, W18 R
Yl buiie ST NP IR TPR P17 N €|
AR 1) K ) Y ARHIE R P i SR 20 e ST A
7 RAPD #rid AT HiAR, Xk [ 6 AN B2 ER =X 1
68 MEA T (R) ALY ST T 04T, LU
Ir KRR EATZ A A R R, MR I & M
TSR PR IR AR
1 MR5RZE
1.1 fiwidd

PEMER A (R BRI AR 1. Pk
LEIF 68 MVEZE Ll (R) AFEH [E 6 AN FHFEAFZIX
1) 66 AN (ZR) FH 2 ASEHEER LAl 4R SRS
fIRk4x (Antheraea yamamai) H1iA] B 2z FH A0 i35 3
P4t 54 69; K& (Bombyxmori) fhFiA Cioss
HH PG R K22 K A S A e At 5o 70
1.2 EF4H DNA RY$ZEX

BbR DNA il 2 O RO ik, BRI
K REE A S RRBEALE 4 AN A Ol il
BEON) $RIOENA] DNA, 55 G 2 it Ak DRt H
T PCR 184,
1.3 PCRIARKIEREF

25 ul 1) PCR R NAKZH, ¥ 1 U Taq M§(Promega
/AT .« 10X Buffer 2.5 ul. 25 mmol-L™ MgCl, 2.0 pl.
dNTP (10 pmol-L™") 2.0 pl. Primer (Operon /A . 0.5
pmol-L™") 1 ul. JEK4ZH DNA 1 ul (Z30ng) o W
Tk 94°CHiAEME 60s,94°C 251k 30s,40°C 3B K 60s,
72°CHEAH 90s, 35 AMEIFEHE 72°C 10 min.

¥R RAPD g etk et ZERTivnata:
FEfilh AR JGREEF A 40°C. PCR #7357 GeneAmp
9600 3G AT FHE AT 1.2% B IR B A
HLVK /2, EB 444 )57F Bio-Rad BEIRHUE 2% Lk
%
1.4 HEHH

PR S 7 TS B R VA WanE: K K R Ta )

“U7, KRBy ERLR €07, DA R ICEOAH

BUIRE. AR SM= (a+d) / (atbtc+d) , i a
W EAD (R B8 1 IR, d PR (R 1)
N0 ISEL by o PRSI AR B BAR IR S
D=1-SM. 7} 81 #4: K | TreeconW?"!, Neighbor-
Joining VARG KA,
2 HRE5SH
2.1 RAPD J 1845 R

22 S8R0 3 AR (101, F538 19 J7 i)
%} Operon A ) C. H. I. R. W. Y 4Hf# 120 5]
YIBEAT TRk, /T DNA 4. 2 &M%
w T I IE—0 ) 68 AN =1L AP LRGN
FEZR PP (RO J 2 AAMEET IR Rt DNA HET PCR
P4, 33 4 10 bp 5193432 364 4535 DNA 721,
Hrph 360 228N, RATEUR 98.90% (£ 2) .
AN 1971 DNA HE 5~17 42 00], P4 11 4

68 MEZMAN (FR) L I H 296 4% DNA s,
HA 27 &34, 28075 90.88%. P54~
Wiy 9 47, AN 4 4%, mEINR 16 4.

BAGIWAER P Iy G H 142 4 DNA &7, 1&
REFP R 121 45007 FEZPd 1w Eus > 10y

“337, A7 104 4 ML CHE” , b 171 4,
SFRIEAN R (R §II 1445 47, K H R
(R) 7 130~160 42 1],

TEALRAT) 68 MER Al (F) T, HA 9 AN A
(R AT mFREAA A, ZlEdnlbes 2 45-902,
HF 6T, H.2215. 2245, Fik1 9. 101, 125,
JEWE . 4= 24, AL EERE R (R 1 12.68%.

2.2 @i (R) EBEEEBS T
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Table I Origin and feature of the A. pernyi cultivars used in this study
Git AR A4 etk 7 H i MR A4 feft e
No. Cultivar/strain Line Voltinism Source No. Cultivar/strain Line Voltinism  Source
110 S 1 SEMEEX K T 2 LB
Huang Zunyi, GZ Zhalan No.1 Qinghuang M
210 Wk 1 SEMEN 36 i LS 2 W5k
Huang Zunyi, GZ Qinglu Qinghuang M
30103 ik 1 S 37 B Tk 2 e
Huang Zunyi, GZ Hei'e Qinghuang M
4 104 ik 1 SEHEX I’ =3 T 2 S
Huang Zunyi, GZ Zhalan No.3 Qinghuang M
5125 W& 1 SEMEEX R T 2 ]
Huang Zunyi, GZ Zhalan No.2 Qinghuang M
6 128 ik 1 SEME 0 BE1H Pl 1 ez
Huang Zunyi, GZ Yuzao No.1 Huang Yunyang,HN
7130 i 1 SEMEX 4 #&lol W 1 RN
Huang Zunyi, GZ Yu 101 Huang Yunyang,HN
8§ 13 ik 1 S £ BE2Y Hik 1 Wz
Huang Zunyi, GZ Yuzao No.2 Huang Yunyang,HN
9 WER T 2 7 4 w4 it 1 Wz
Huang’andong Qinghuang Fangshan,SD He 41 Huang Yunyang,HN
10 Jilisg ik 2 7 “ 0 Pl 1 ez
Fangshanhuang Huang Fangshan,SD Huang Yunyang,HN
1 i 2 5-901 LE 2 L7l 5 BY3IY e 1 RN
Fanghuang No.2-901 Huang Fangshan,SD Yuzao No.3 Huang Yunyang,HN
12 Jriligg2 45902 L 2 Iyl 46 DK & 2 LSS
Fanghuang No.2-902 Huang Fangshan,SD Xiaohuangpi Qinghuang Yongji,JL
13 7895 B 2 ATl a7 Rk itk 1 LY
Huang Fangshan,SD Jihuang 1 hua Huang Yongji,JL
14 789-10 Wk 2 7 48  EM1T GEES 2 it
Huang Fangshan,SD Dingzhou No.1 Qinghuang Korea
15 63 Yan63 LE 2 A7l 49 HH& 2 1k
Huang Fangshan,SD Qinghuang Korea
16 164 Yan 64 L 2 Iyl 50 A i 2 LSS
Huang Fangshan,SD Xiaoxinghuang Huang Yongji,JL
17 Tl 1 5-A LR 2 Iy yll 51 15 K 2 LT R
Fanghuang No.1-A Huang Fangshan,SD Qinghe No.1 Qinghuang Fengcheng,LN
18 Jri¥15-B A& 2 W7 52 #oew HE 1 LR
Fanghuang No.1-B Huang Fangshan,SD YuNo.6 Huang Yunyang,HN
19 &4 i 2 LTI 53 6406 W 1 SEMEX
Luhong Huang Fengcheng,LN Huang Zunyi, GZ
DI ik 2 Iyl s ZR# & 2 A7 U
Xinghuang Huang Fangshan,SD Sanlisi Huang Fengcheng,LN
R i 2 7 55 Ik T 2 LT A
Jioalan Lan Fangshan,SD Liaoqing Qinghuang Fengcheng,LN
2 H6T H R 2 LTI 56 M85 GEES 2 AT A
Qing No.6 Qinghuang Fengcheng,LN Baijian825 Qinghuang Fengcheng,LN
B HK ik 2 LTI 57 701 HH& 2 LTI
Qingpi Qinghuang Fengcheng,LN Qinghuang Fengcheng,LN
DI ik 1 A7 U 58 1LY Hik 2 A7 U
Songhuang Huang Fengcheng,LN Lioazuo No.1 Huang Fengcheng,LN
B KLY T 2 LT A 59 KER1Y T 2 LT A
Baijian No.1 Qinghuang Fengcheng,LN Zuozao No.1 Qinghuang Fengcheng,LN
2 882 H R 2 LTI 60 371 GEES 2 AT A
Qinghuang Fengcheng,LN Qinghuang Fengcheng,LN
27k HHE 2 AT U 61 fii2y HH& 2 AT U
Shuiging Qinghuang Fengcheng,LN Kangbing No.2 Qinghuang Fengcheng,LN
PARINSE BES 2 LTI 62 794 i 1 SN
Xiaobaican Bai Fengcheng,LN Huang Zunyi, GZ
29 B S 1 LA 63 783 T 1 ST
Luhuang Huang Fengcheng,LN Qinghuang Zunyi, GZ
30 fEE H R 2 LTI 64 ZE3Y GEES 2 AT A
Haiqing Qinghuang Fengcheng,LN Duosi No.3 Qinghuang Fengcheng,LN
3 W ik 1 LTI 65 Hi4n e 2 LTI
Siqing Qinghuang Fengcheng,LN Duosi No.4 Huang Fengcheng,LN
B % T 2 AR 66 HE2Y TR 2 Tk
Kuanqing Qinghuang Fengcheng,LN Duosi No.2 Qinghuang Yongji,JL
B HHLS HHk 2 LT A 61 WLRHEE & 2 LT
Qinghuang No.1 Qinghuang Fengcheng,LN Shennong qing Qinghuang Shenyang,LN
¥ BTG H R 2 LTI 68 WH1E Pl 2 LT
Duosi 786 Qinghuang Fengcheng,LN Shenhuang No.1 Huang Shenyang,LN

GZ, Guizhou; SD, Shandong; LN, Liaoning; NM, Neimenggu; HN, Henan; JL, Jilin
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Table 2 Amplification results of 33 RAPD primers selected
511 EIR LM 519 31 B EZ S 511 1AL EZ e
Primer Amplified Polymorphic Primer Amplified Polymorphic Primer Amplified Polymorphic
bands bands bands bands bands bands
Cl11 7 6 11 8 7 w07 11 11
C15 6 6 112 11 11 W08 14 14
HO3 13 13 7 9 9 W09 14 13
HO4 11 10 118 7 7 Wil 15 15
HOS5 15 15 120 11 11 W13 13 13
HO7 17 16 RO2 10 10 W15 12 11
HO8 12 12 RO7 7 7 w16 17 17
H09 9 9 RI2 13 13 wi8 10 10
HI2 9 9 R16 13 12 W19 13 13
H15 14 14 W03 10 10 Y01 9 9
107 9 9 WO05 10 10 Y09 5 5
Total 364 360
Mg A (R0 TR) R R 35 4% BE 125 (R AR A L —0l
0.120~0.324. H/NRJET7IIsE 2 5-901 5751,
W N 0.120; H K222 3 515 101, Bifki
BN 0.3240 1BE R R BT KIPIAS i Ala]), 7wk
88% AR s M abiA% 22 57 e KIS A ], 75
67.6%[FIAH AT .
X i A ) O AR R B ) o A HEAT T Gk, SR
R WIFE 2 it R T) ) BSOS 28 A% R 8 2R TR AE 0.200~
0.300 Z [8), i vl [l PN AR ot Aofoxsh o B8 o bR 20
80.97%, IBLIE /N T 0.200 S FIO 5 18.09%, 1
WHAEERES KT 0.300 (A FION ALt 0.95%
2.3 BRES
R A CFR O 1] PR RO 2 A% e 2 M (el
H Neighbor-Joining A4 #: 1) 68 MFEA AN () A |
2 IR I SRR A IR WL . MR SRR 45 vkt 68
AMFEZR A (R KI5 R 6 MEEE: 0
1Rk 3 AW 1 -1 WRAIE 12 AN 'é v
B, Jerag g 2 ARPE SRR 9 AL AR 2tk SRR 2 AN ﬂu
SOE 2 ACPERRRY 1 5 12 K00 O AR, K = 7y
WEFALT. NS IR 2 (R 5T -3 2600 0 e

2 AR, B 2 AR TR E Y 1 AR A
Tl

KA N 3 AN 5B 101 2800 2 AN RS N
TR 1 Ak, 5 -2 RFE 5 AR, b 4
ARG AT AR, 1 ASEAR 2 AR R 2B -3 2K
AFE 12 ANEFR, LA 10 NSO TR R, 1 AN
T2 ARPERRP . ZSILEEE 19 ANERE, BR 2 A 2
PR AL, 3520 1 AR R .

TR 1 69 RERA; 70 REFRZE
See table 1 for explanation of code; 69. Antheraea yamamai; 70. Bombyx
mori

B LUNJEAGER) 68 MER MM (R) MBEE
Fig. Dendrogram constructed for 68 cultivars (strains) of A.

pernyi based on NJ methods
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55 T 280048 3 AR, 290038 7 MU I LRI &
(1 2 A

IV 6 AN SR, L s 1 AR 1 1t
AR 2 AN 2 PRI PRI MO R E 1 1 ik
AR 3 ANRPRE T T S ARREHEE 2 Ak
Filto

5V EIL 14 ANERRCRD L B 2 4R (R,
Fod 11 SRR RIE TN AR 3 AR ORIE T 7. ok
WTILTH “OKE” o “He's” M “Ba” ¥ikh
JRUG AR KD R G IE R UL

VIR 3 /N5 LIl SR 3 1 5ok
WL, i “H422 157 BN “HE 1S EFEH
(o HT00E 3 AN SR, ARSORILIH 1 AR
3 itig
3.1 HEESMEEEER

AT 33 A~ 10 bp BEHLG %] 68 ANFEAT i
(%) #4177 RAPD ¥4, 4325296 % DNA i,
P Z A LR IA F] 90.88%, )T HAUCHCAHALL 2R %L
THE A (RO TR ISR IR 27 0.120~0.324 2 [A].
AT B S AR 5 T RYCF ST 5
BT 5 ANFEZR SPh s A 22 e, A3 20 R (RS A% BE
24 0.142~0.180, H45RAEARIG 45 R VG H 2
TAE RS S R (0.066~0.1659) N4/,
X AT HEAE TR AR T AN ] T

AR AT EI 1D St P R ) foe /NI A FE R 0,120, 4
U B AEFE LR SR B IR AR A A LR AR AR
St AHUE, SRR R KB BE BN 0.324, B3R
VEZT i AR 808 2 RIS O RAER i . X S )
X IR PEES I A AT R B, A IA 99.05% 0 i Floxe 1y st
FEEEESAE 0.120~0.300 2 [7], iX—Zi RiE—P NSk
AR TR SR YR R AR R A v,
[ 14 T 26 S8/
3.2 HEEMMEREAHIR MRS

AWFFERT 68 MFEARIFF () IR ERAp, B
WA B SRS, RIETREE . SO AR SRS %
R —2, B B AR LT AR NS
FEEIR SR SR N AR T ) — 2. X — 45 RN
AR SR IS IR A AT (1), BVE AT S R st
FE RIS 5 H AT IR B o A A S DA DG

PEZR 2 f B AR E A gkt sk (i), S5 ME2R ) 4y 45
22 B EE (B.mori) 5% (B. mandarina)
YAk it B >0, g 2 T AT — s T b

AHEFCE L RAPD 53 B 759 21 IRIAT: 2 it e 1 b s 2R 2
25 JLL5 5 A R M B R g g 2 g SR VORI i
Bhe (HZFR I, EFAHRMAUE R b, =5
PA G ECESISON P I S NIV INE 2GRy P A
BT ITAE AT HBISER 2 0, 55 SR ) Dy 7 M G R AN B i
1 2R 2 H) 2 B 4 P (0 D = R 1, b5 R )
IUARAF R SE. Tn “1027 . “1037 . “104” JiE&
1952~ 1953 4FJnl pg 1) Rl | B 2 52 N4 RGEE F M
K, ki 50 40 HARRI Tk 4, RIS o i
AN E SRR T . NS CEE” S 1960 LA
AR “THE” AWM ARGIET KN, “Bik” 1 1979
I T CEFE” EEM, “ALE2 57 2 1961
T R IR AR E R, 43S
& 1963 FEIL T “Ti7s” REEF MK, X 4 45
FITEBARI R IR e R E—ile (BD , tho&
FIHH — 5 PR 1) BT T M R AL

X HE A b b 1R e I BT AT M 455 2R 2 1) T s s
B, ZH N NFER SRR, HLAEKEE
AR 2 BRI e HOK, I H H AR IR &%
AR FE 2 1) 52 W AT g Sz KT L BT A2 BN Tk 8 1 5%
Wi, 7F 5% MU R FARIE R )N, SRR IE MY 1 i
TR B T B T S Iak rRE, 7E SRS B sk
HH b PR R
3.3 MEEEMEBHMAZNZE

P MR 2 i M R R G40 22 IR, KR 2 it e 0 U
(R FH A 5 B Bl s B A B e FESR AT
AR R R GG S 5 W I A AT R 4y
(30, A ST 45 Rt — AR s T KRR RN SR
A TEBAT — 58 A ERY, X — &5 R W BAT 44
EARRG)R T NN BRI 2071, 5
PRI FER I SR AEE A BN 22, A B
PR IREZR AN 7 R R e

AR R R AR R A S R B R R 4R 1 4k
PERT 2 AR PEW RSB, AT, WA E 4 A 2
EPEHL X IE B 1) 1 AVE SR, Hor 64 /> SR SR 28 45
FARIUE — e R A PEE R P Bk 2 1R “/h
W L CONART BAE 1 ARMESA R 1 AT
“337 WARAT 1 ARESFITAN) o REERIE, 2 1k
PEHL XL & 1) 1 A SRR IR A S 1 e
FURAE—E, ThiE 2 kAR —ilE, X—45R
B T FEDR SR IS i I R . PRI, AR
PEATREDR SR IR 2 22 LU R RE 1), SEAN R 1k
A [0 PRt e 9 2 S S e K
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AHWFFUH ] RAPD FRic e ¥ 7 it Al B Y5t i S8 28 0y
e, DA R PR R 1 SERAE kS, IR 2K
WS AR SR 1 el Bl e SRR I 2 S i B I
EHIL T R AR AE Ik, AR R —2Ks 1
RIS (2K, IXRW) T KRR i B V2R 2R Py
ARSI B B UGN AL, FERYIEFE R
Tl R R GE00 2RIZ I S T SEI A% RS R (R I o0 A
fRIEA IR RAPD FRICIIWITEET R, T LAY R B HE
e i ARSI 2 A 3 ASKISERE, RIS
TR CBARILT . AR SO AR SR
AR CRUARH R AN BTN A o PRAIOMEZ
PR RGP RIRIRIRI A, AT I EEEG RS 73R
FE 1 FIPEIATIRNIWTIL, ez A o
(3R] FH A it b 5 R PR R AR T

4 ZEig

AR SCI I A AR 68 ANFEAT L
(R) KF4] DNA 2 &S0, SR EM: (D
VEZL it M PR P A R w1t 2 51,
FI1¥) 296 2% DNA 7 th Z 85 PEAF L H) 90.88%;  (2) M
A EE, FERR SO IR A A 2 R,
99.05% [ i Bt 1Bt AR BE 25 /8T 0.3005 (3) ME—2D
ESE T FEAR SRR B R SRR S R IR — e ARG
PEs (4 68 AMER AN (R) KL S HAr
A sl A 2 D AH G

BUft: PR K FMERARLE M L F EPRARES
BEIIF. LTRLFLIGERE KRBT L. Thk
b S5 3y WY A AR BT KAe R4S ST BB TP £ 4T AT R
FTHE. EMRBLARATHGIGR. NWEER LTI
BB AL A AP M EAH I 95T T ARK
W, R P EAFE| RN AAF F . REFF FHH. £
R B!
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