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Mapping of non-lepis wing gene nlw in silkworm (Bombyx mori)
using SSR and STS markers
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Abstract: The non-lepis wing of silkworm (Bombyx mori) is controlled by the recessive gene, nlw. Owning to lack of
crossing over in females, the reciprocal backcrossed F; (BC;) progenies were used for linkage analysis and mapping of nlw
based on the SSR linkage map and STS markers using the wild type (+ ) silkworm strain P50 and U06 with scaleless
wing (nlw/nlw). The nlw gene was linked to eight SSR markers and one STS marker. All the individuals with the wild type
in the BCF (Using F; as female to backcross to the recessive parent, that is (U06xP50)xU06) showed heterozygous profile
of (U06xP50) Fy, and the ones with non-lepis wing in BC|F exhibited the homozygous profile of the strain U06. Using a
reciprocal BC|M (Using F, as male to backcross to the recessive parent, that is U06x(U06xP50))cross, we constructed a
linkage map of 125.6 c¢M, and the distance between nlw and the nearest marker cash2p was 11.4 cM.
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(1

(non-lepis wing, nlw)*3!  Zhou [
B niw 13 , 13
nlw

RFLP RAPD AFLP SSR SNP
[7~12]’
(Simple sequence
repeat, SSR) s ,
QTL
(13-15] Miao 1]
SSR , Li [
nsd-Z
, , SSR
(17~19] (Sequence-tagged sites,
STS)*” 1989

B

[21]

P50 Uo06
(U06xP50)xU06 U06x(U06%P50),
SSR STS
nlw )
nlw
1
1.1
P50 uoe,
P50 +n|w+nlw
; U06 nlw nlw,
, P50 Uo6
F, BC, , (U06xP50)xU06
U06x(U06%P50) BC,F BC/M BC/F

, BCIM

1.2

1.2.1 DNA 3

, DNA 1/3
) ) 600 pL
DNA (50 mmol/L Tris-HCI (pHS.0),
100 mmol/L NaCl, 20 mmol/L EDTA) EP ,

5 uL 20 mg/mL K, 50 ,
, DNA, 200 pL
, DNA
(Bio Photometer, Eppendorf) , DNA
10 ng/uL 96 PCR ,-20
1.2.2 PCR R
SSR (i
P50  U06 2 , BCF
niw , STS cash2p [5],
nlw 1 PCR

10xPCR Buffer (500 mmol/L KCI,

100 mmol/L Tris-Cl, pH 8.4, 15 mmol/L MgCl,) 2 pL;
dNTP 0.2 mmol/L; 0.2 umol/L; Taq

DNA 0.5 U; DNA ddH,O
20 uL

20 ng,

F1 5nlw EEEH#) SSR # STS #Ric
(5'-39
GTCCGTTCAGGCTTATCGTCA

$1302 AGCATCCCCACTATCGTCAACT
S1303 GCATCCCCACTATCGTCAACTAAAC
TCCGTTCAGGCTTATCGTCAGTA
S1304 GTGTTGGACTCCCTAATAATGATGAC
TGATAAACGGTCGAAAGGATAGG
S1305 GCCTTTATTAACGGATGCGGG
AATGAGCGATTTAGTGGGCAA
- GTATAACAACTTTGGATTAATTGG
cashep GATTGGACTCAGTATATTCG
S1309 TTACAACTTTGAGATGCGATTTT
GCAGATTTAATCGGCGTTCCC
S1310 CAGTGCGAGTATTACAAGAAACAGATT
GCGATAAGACCGCCAATTGTA
S1311 ACTACCCGTAGTTGTAATTTGATCTTTT
ACGTGTTTGGTTTGCTCGCT
S1314 GCGACAGATCGTTACGGCTAGA
TTTTGCGGTGTTTAGTATTGTGG
PCR (1) 95 3 min; (2) 14
Touchdown , 94 45 s, 63
0.5 56 40 s, 72
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1 min; (3) 24 PCR ,94 405,56 2 ( 1:A B), cash2p 3]
40s, 72 1 min; (4) 72 10 min s U06 BC,F
123 @ik niw nlw :
F,
STS cash2p 1.5% W nlw SSR
SSR PCR , 13 BCF
0.5 ng(0.01 pmol/L) , 95 ’ 13
3 min, , ABI377 (ABI nlw , S1302
PRISM) 3% S1303 S1304 S1305 cash2p S1309 S1310 S1311
1.2.4  ZAEH AT S1314
ABI377 , MAPMAKER 2.3 BC;M nlw
3.0 >3 ’ BC,M 187 nlw
(LOD  5.0), 9
Kosambi (23] 85 102 ’ ’
2 U06 ( ) 1, F (
) 2 , 85
21 vo6 102
Fio (+"™nlw) BC/F Fi BC,M F,  nlw
368 ,
196 172 BC,M 187 Uoe , F,
102 85 MAPMAKER 3.0, 3
, 1.55  1.57, ,
1: 1 (LOD  5.0), nlw SSR
25 lw SR BC.F nlw : S1302  S1303
S1304 S1305 nlw cash2p S1309 S1310 S1311
S1314 125.7¢cM,  nlw
; SSR cash2p, 1H4cM( 2)
13 , 11
U6 , 2.4 S1305 cash2p ORF
11 F, R , nlw
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

B 1 5 nlwEZEE$R SSR #ric# BCF Bt pyEEA R
A:S1303; B: cash2p. 1~11: BC,F ; 12: U06-BCF ; 13: (U06xP50)F,-BCF ; 14~24: BC/F
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81—
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nlw £ E 5 SSR #1 STS #7128 2 8] B % §i &
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3.2 Mb, ORF

, Clonemanager

B BCI
s Fl s
, uo6
SSR
R RAPDs
9 nlw ,

, S1306 S1307 S1308
S1305  cash2p

nlw ,

(1]
(2]

(3]

(4]

(3]

(6]

(7]

(8]

cash2p , cDNA
Bm-ASH1 , Bm-ASH1
, Blast
13 , B3] nlw
13 ,
cash2p  BCF
nlw 13 R
, BC,M
nlw Bm-ASH1 Zhou [
3
Bm-ASH2 Bm-ASH3  Bm-ase, Blast
13 , Bm-ase
S1305  cash2p , Bm-ASH1
Bm-ase 115 kb, Bm-ASH1
nlw 11.4 cM, Bm-ase nlw
Scaffold ,

, nlw
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