= \
FEMEF4H OB OF R Vol.44, No.4
2001 ¥ 11 A ACTA ENTOMOLOGICA SINICA Nov.» 2001

254 SADF 5 RAPD Iric XK EEHE
Mg, & R, & w, AEE. B

(AR AFEZLASER, RINEZFELTFNERE, EK  400716)

WE: F 40 NIRRT B2 37 MY E 2B MR EE Bombyx mori T, BE{E
BATH FHICHR L. 715 54 T FEREFERMNESMT A, FHFH Mapmaker H4-3HT I 815
e &> LODEAR 4 BRBHER 0.2 H4TRFEME, 04T R —EMEL ST
GEHF, HELSRNEAESHREREES, WET RN TEHE.

=EEiE: FE&E: TR A R

HESES: 755 XERERINAS: A MERS: 04546206 (20000 040476-07

EYEAME, EREEEMEVAPH I EESR, RERNNOERESTE. R
BEAFMLIFRMES, RASBAEEMANRAZ —. FTEYHEERAEFZEMIEILET
RELENAZ MOEERR. IR & RNEERENNSUREF AT 2. S5, &
B TAMCHATIERE, NERENER AR EMI L Ao T EMERMENES
MATHEFE R FANERE SN E SR . L. HE Bombyx mori BRI
ZRRAME, EEFEENREZAE, HBREIENHEOMETE T RIFNEM. 190 F
FRE Goldsmith feth — A2 % “Hir&itRI” M4, R 300 NREME AT S
P Crestriction fragment length polymorphism, RFLP> #rid. KGEIRIEER 10 oM (EEEEH,
centimorgan) NIEESHE™ . 1995 F A AR T A K Promboon ! FFANLT 25 Crandom
amplified polymorphism DNA, RAPD) AR ZIE M Fh (A1 P, LU EATRRAZ A8 F, A5
HAT TR %507, 535 168 T RAPD #rid. HAZRZMEIAN Yasukochi™ T 1998 FF £ (5
BOTESEERS I 400 2 M8ERC. BEW0EERIC. RIS, RELP 471
RAPD #7iC, FRICIRIEFEIBER 4 10 oM 24, XE BRI/ CEERRNEEEDE. B ER
Ak, RER&S FEMENME TEMGTESHE. MIRUBERZELTHERS
SEREKE TR I HE0 FENENHE, DESRIENT.

1 AEEbRD ik

1.1 #x
FEME: s NiE. NIE (9 5o, (1) #HENF, RULEFE R EAFRERL

EZ&ME: EXARAMFESELEMNE (30730370): HEXRBHOAMETEESEIME
* FORg ARk % o8 JBE 4, TIFEMRIN TR RSt ey Rl e is T
%« BilEE
RS EER: 1000.00-18; ¥ B HA: 2000-10-26
* 476 ¢
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Ko d b R A

NLERERSTIS: EEEYE Celective amplification DNA fragments, SADF) F43k

g P EMER EEEMAEV R N RS2 (Beeman) LAV HR R LRZE A .

EM2FT EANERZ TR, MERN 200 mg/ml, T 37CIERK 10 min =i, 4C
RAFEN. BEAEFEARRT. —AZOFF] (CORE>, H—RHEFEFF] (ENED. B3 —
TGCA Be 5 ps T BB EIREF A DNA H B i T %

§ CORE § —ENE— §

SDAF %3k 5'-GACGTGACGGCCGTCATGCA-3

3'-GCACTGCCGGCAGT-5

SADFGIH A 3 o @i, F 18 A%0TH (CORE), F 2 HHAMFEITF
(ENED, % 3&849 0 3 MEFEE (Sp), —FHAMT 401514, H 3 MEHEEEEAHA.

: CORE — EN E§ —SB—§

14 1: 5'-GACGGCCGTCATGCAGAGG-3'

141 2: 5'-GACGGCCGTCATGCAGACG-3

FERA: T, -DNA TEZEFIE H Boehringer Mannheim N Taq ESF0 ANTPs W8 H Promega 2 o
"]; RAPD FENL514308 8 OPERON 2w (SIR)L MG S KB NE R4 PCR LN Tehe-
molyne Amplitron | 2 DNA 7 8 {X (BT RFEAF]D.

1.2 A&

FaREFRA DNA B & REMIFEROEE Sambrook'™ #9777, M 5 #8363 RRIZEEE#H
L2 PR P T A AP IR B IR A A B A AR DNA .

BRI B H SADF £ DNA RIEIE: FREEA pDNA F Pe T BERE S5 A THERIERE
TEF—RSRZER TR 7E 20 HL MRMARZRT, SAFEEFADNAO2ny» EX0.2ng
20 847 Pt [ - 2 BAAL T,-DNA ZEHEE (Promega 22777502, 1 mmol/L ATP, 10 mmol/L Tris-HCI
pH 7.8 5 mmol/L. DTT» 60 mmol/L. KC1» 1 mmol/L. EDTA. 7E 37CKAZ 1 h, 20°C 1 h A 1 85,
FEEH 3 . FKENEAMBEEE 42 .

SADF-PCR SR B 17877 : B Boehringer 24 7 B PCR WA F AT . RV R 4R
H 25 uls EH 50 mmol/L KCls 10 mmol/L Tris-HCl pH 8.0 0.1% Triton-100: 2 mmol/L. MgCl, -
dNTP+ dCTP~ dGTP~ dTTP &4 0.2 mmol/L. SADF 3174 100 ng. AL DNA 4 0.0064 ~ 4 ng-
1 BALH) Taq BEEE (Promega 77 b 0. T EEMR 04CHH 0.5 min, 56 ~ 2CIR K 1 min,
T2CHESR 1.5 min, 35 NMERE 2CHLE® 7 min, 7 EPYH 1.5% FRIEEER LK, 22
ZEER B R ESMT T BT

RAPD-PCR RJMAR R R4 FE T RAPD 738 [ % 2 2 Williams'™ 1R R R B9 77 85 0 ES
HiEEE, RAPD RM{ERE GERIRA 25 wL) P& 100 mmol/L Tris-HCI pH 8.3, 500 mmol/L KCI.
0.1%Triton-100> 2.0 mmol/L MgCl,» dATP. dTTP. dCTP 1 dGTP &4 0.2 mmol/L. FANL7] 47
0.2 mmol/L, &A% DNA % 10~ 20 ng. 1 H17 Taq DNA &8, ROMT BEMH o4 CcEH 0.5
min, 40CIEK 1 min, 72°CHEP 1.5 min, 35 NMEFZEH 72°C 7 min. T EH 1. 29508
FEER Ik, SRZEREREMTTURER.
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ET: KA 7 R, ZIEAE s BEACE EARATE 301 B AL BERIEDIR A
4 JE BT Mapmaker/Exp (Version 3.0b) BUHSRITERL, ZEEMEEW T B A0 105D
LOD {54 3, BAEAEN 0.3, —ZaME g atifl&RD LODER 4. RAKEAER 0.2, 1
RIESR R R REIE LoD E8 4. EAEAED 0.2 ARG THATH, RAEAM4 DK
“compare”s “order”\ “ripple” FNEEEXS AT R —ESE LA ST S AT, A “map”
WU HEHA AL EMESE, BT kosambi FAETF R N BB E.

2 GRkE5s

2.1 3% SADF IRICHIZE 1%

H SADF BRI (F ) xCg (20 P 60 M MET Mg 5, LIE 1 AF LU,
ZIEFREEN CCA KT 5 Ik, 15328 £, R EXR/ R 300~ 2000 bp, HELT 50
EAEMAB, AKER/MERIRA 830 bps 730 bps 640 bps 480 bp #1300 bp (HKIK#T 4 H CCA
1.830, CGA 2.730. CGA3.640. CGA4.480. CGA5.300). 1EFr& ) 40 MBI EH T 7%
CRIFE, SALER] 003 £ MY, BTy TR REEETIS A 24 .8 4%, BEENA B
KANTE 100 ~2 000 bpe 153 127 MEEMAL SR, HTRER N AT EEH 12.8%, FHE
MEEEETEA 3.2 4. R4 MTINT BEREA EEHMAHET. 24014, &
ZEAE . IR 127 MEEENAPTE ST RERE, 72 THKA Cp. TIHEBEEET
MIRZERAK, B2EENSRIEMEERERRTS . B8 5Hir B 5=t
f &t 2 RIRMARXRARE 0.0211, AREFEMXR. X 7 hEENMLRE ¢ RF, A
78 ML EFFE 301 BB L, H P OCHE 39 . Gy 39 1o SADF FRic T B e A 2R 43 B LL )
FIAE 2 B (distorted segregation loci ) HREH 38.6% -

2.2 ZF%E RAPD IFICHIZ B

FEIREAIH RAPD S REE (9D x C (20 BIFE, AL 60 M EATT B R 2 Bk,
5144 Fo2, TMERT, BT 3 MEAMRE, | M RERE, 2 T EE O HBER
77200 ~ 2 000 bp, ZAERBEKE MK 1000, 700, 500 bp UK KA 24 FO21-
022, FO233. RN, HASER EMLE) 425 4 RAPD FANLG | 3 AITE R HE . C WL F,
AT 2 &ML . AP 137 M50y e RERERRA2EET B, h{E
4 32.3%. TEZA RAPD R4 FILAGE] s86 M EHMAA, FHEBISIMF 43058 & ¢ &
WMiE. 7466 T8, FFE 31 BB (FREE 79.5%), Hph g 253 1, Cx 213 1
2.3 REMSFIEHE

HE 78 71~ SADF FRIE N 466 I~ RAPD 4712, F Mapmaker FAFHATIED 147, SR ME 3.

(1> F 292 MHRBERE, 252 1K E CeRIC & B 00 35 MIESE, KK 35 MED
BBy o WEE, 8035 MEPBIZ N b B, 1k o WEERG 157 MMy AUER, FEESM
REEE 1351 T8 b EBPH 136 My AED, FFEDMAHF 116 N

(2> o WHPHEDE LR CR R THE2~29 1, EBEAKEEHER2 ~
239.6 M. ARICHIPEERE R 4.2 ~16.9 M. FEEE T 10 oM BHESHE 221, KT 10
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cM T 20 M BIESHT 13, 9 M EHHELASPEENN45 4, ESEHBENPHEKEAR
27 .4 M.

M 1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24

Bl 1 SADFS4 16 GEBRIEN cA) FHEMESSHABEEFR AFHE
Fig. 1 SADF that segregated in the F, generation (primer: 167
M: FRHMEST & (marker) ADNA/EcoR 1 + Hindlll
1~24: 240 By ME (24 F, incercross individuals)

M1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24

bp -
21227—
4268—
1904—
915— — F022
564— — F023

B2 RAPDBENLSIY) FO2 7 ) ZSMABRE R, RTFHHE
Fig. 2 RAPD that segregated in the F, generation (primer: FO22

M: FRESTE (marker) MDNAEwoR I + Hindlll: 1t Qi 2: RIE (Dazaol:
3~24: 240 F ME (324 Fy intercross individuals)
B b TFEREENFLHF DB OEE 2~151, EHHENEKETHEIT ~
193.2 M, R HIFEIEEAN 3.2 ~26.0 cM. FEHEENT 10 M BZFWSEFESE 129, KT
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Fig. 3 Molecular linkage of sillworm  Bombyx mori) as derived from the cross Dazao x Cye
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10 M/ T 20 oM WUESIEET 22 1, 25 MESELFEEER 26 oM. 35 MEDHE LA AFE
HAh3.00, ESENFEEEERN29.5 cM-.
(4) o WEF A 35 PMEBBRRE R 0591 oM, b EEEN 1033.3 oM, T4 996.2 oM.

3 itk

AR BRI HT DNA ZEDHIL (SADF M RAPD) HUAT T HAMHEER, DVRIERS
DNA Z&bic RS A RN, REAFAXEAM FENRA—REHE (KE P x O 280
E, %) AT, RIGESWICHATEY M E . SADF 71 3k153 ) DNA £5E N 12.8%, B
BT H AFLP R IF % K20 TR LMt 11,39, KT REMN 6% (274/759 FKFE 1
22% (208/945)": RADP 1T RS Ganachari F & RAPD B, &5 40Red M8 H kA 14
H1~5%, FRRBRETEN 200 ~3 000 bp! ™M RIS RE N —E: FEGH RADP ARiCHIELEE
H32.3%, XS T RAPD 3 TEIEM C AT RN &M E T EEN 2%, PhEDN
20% > MIET Promboon F AT E 40.6% (130/320)-

FRBTWHEE, EAMToENMNSE fRAEALEPRNAEREA M T E
RSP ICEEDH LM E, FlSB MR AEN T Xy (X5 v HEED <.
y XEXAYSZENBEERD, FOVMA T 2%, WEH v Ak F M B, T
BATAREBEENBEAERA T, BRI ATERMCASHAZANEAE. AT
AR HILA R, Promboon U R MR FHAECEB AT F1> FARC R AP BE, —BHRESRE
BREACAMY A CINARRFFRE) o WA, H—BER AR A CIIAHFRA L EF), EfE
R, REMNIE (9 xC (2 WE FAEEBREARETEZENENEENTE. X
T FIESE MRS, BATPTHAT P F4512 SADF f RAPD BITRIE B[R —-1F B B
AT, AR CEHE BEMEE TR, RAESRECLEVENH RAPD HiATH
EFESTACHEM L, ZPrLLSIA SADFATHIE S Thrid, TEEESINICENATE
REFRIZFRERNA, sADF WERA LIFE 4 FiRie N ES po T BTN AHF X, 2R
EESELTR, SRERIE2E U0 AT MHAT SADF 7. DSHEEESN ST
EVERE. RF RS FIEVE o0 b FIEESF 35 MEPE, KF 203 0 FiridamH
E, FHBAEBESR 4.2 M8, ARIRRIEIFISEER 3.2~ 26.0 oM, E BRI R ERICH
HRZM0FENE. ZEFENESESELREEN 1000 MAH, 728 TMESH, 1A
FERN S FEERE L SHEEE. MESBEMNEERED 28, UM L Esiit s 8
MERESN, RERINESZfFE0midEeiEsr . Eik ®A#MEN SADF
F RAPD pRICEMEEA Fil P mE.
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Construction of a linkage map in the silkworm. Bombyx mori,
based on SADF and RAPD markers

HE Ning-jia» LU Cheng, LI Bin, ZHOU Ze-yang, XIANG Zhong-huai
(Key Sericultural Labaratory of Agricultrual Ministrys College of Sericulires Southwest
Agriculnral Universitys Chongqing 4007165 China)

Abstract: 544 DNA markers which were tested for the expected 3:1 segregation by the chi-square test for
69 F, individuals were detected with 40 SADF synthetic primers and 137 RAPD primers. Using these DNA
markers the linkage analysis was performed by Mapmaker/Exp ( Version 3.0b”. The following parameters
were preset: two-point analysis (LOD 3.0, maximum recombination value 0.30; three-point and multi-
point analysis (LOD 3.0, maximum recombination value no more than 0.270. Linked markers were also
identified at the “ group” command with LOD score 4 and maximum recombination value 0.2. The functions
of Mapmaker were employed to assess the order of the markers in each group. Recombination values were
converted into map distance (centimorgan. ¢M? by applying the Kosambi function. A molecular linkage
map of silkworm was constructed.

Key words: silkworm; DNA markers; linkage map; genetics



