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Identification of Mutational Loci in the Black Strip
Mutant of Drosophila melanogaster
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Abstract: In this study we designed several pairs of primers to clone and sequence the ebony gene of a new pigment
mutant named black strip (bsr) in Drosophila melanogaster (Qian & Zhang, 1994). Compared with ebony gene of wild
type w10 and ebony mutant of e', there was no big deletion segment found in coding sequence of ebony of bsr except for
several amino acid mutation sites which did not distribute in the key motif of ebony protein. However, a big fragment dele-
tion was found at the 5" end of ebony gene in bsr, which comprised 206 nucleotides of exon 1 and 747 nucleotides of intron

1. Therefore we have been able to accurately localize the mutation locus in bsr.
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1.4.2 PCR 8
PCR T 8

T7 5'-gtaacgatttaggtgaca -
ctatcg-3' MI13 — 48 5'-agcggataacaatticacacagga-
3 !
2
2.1 ebony 3 3

ebony 5'
ebony 2.2 ebony 5’
w90 ohony
57
1 ebony PCR

Tab. 1 Primer sequences designed according to the ebony sequence and

their PCR conditions

Primer Primer sequence Annealing °C Extension time min
[ CTACCGCCAGATGAACGAGC 64 2
1, GATGACTCCTGGCGGTGGT
Iy AATCCTTGAATGCTTGACCGC 58 1
I, CCAAGAGAGCGTCAGTCCA
I, AGTAACGACAAGCAGGTGG 584 2
1P GAAGTCACCATCGCTGTTTG
I\ GTTTGTCGGTCTTGAGTGGG 60 2
I\ CCCTTTGGTTCTTGGCATT
Vi GGGCTAAGGTTTTCGTTGTC 60 1
V, TTCTCTGTTTTCCGCACCGC
VI AGTAAAATCCGAATAGTGGG 58 90 s
VI, AAAACTGGTCTTCTAATCGC
I TAACACTATAGCAGCCGCAT 58 2
VI, TCTGCTAAATGGCGTGGAG

N, Upstream primers ~ Nj Downstream primers

IV, (1817) 1V, (2694)
—
VI, (-217) VI,(1223)
—
V, (1079) V,(1941)
p—
1

VIT, (2579) VNI, (4164)
—

111 ,(3913) TII,(4879)

11, (6760) 11,(+40)
—

I, (4802) T,(6833)
 —

7815 bp

1 ebony
Fig. 1

and the amplified fragments

GenBank accession no. AJ224446
ebony gene structure GenBank accession no. AJ224446

primer positions
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Vi-V, VI, -V, PCR DQ056348
91910
" 3
2A PCR
Vi Vo VL VL ebony 43
w10 http //flybase . bio . indiana . edu/
2B Vi Vo VL VL, .bin/cvreport. html %?22adult + cuticle %22
w1910 2B
w1910 VI, VI, 'V, 2 000 bp D’Alessandro 1977 Scalenghe & Ritossa
1 000 bp ViV, VL 1976 Caggese et al 1979 Richardt et al 2002 Ward &
2 000 bp 900 bp Alexander 1957 Perez & Quesada-Allue 2001
VI, Vs 1 000 bp Henikoff 1980 Lindsley & Zimm 1992 Brehme
1 000 bp VI, VI, V, 1941 93D
VI, Vs ebony
VI, 35
ebony Bloomington Stock
5’ Center ebony 740
558 1511 953
206
747 3a el ebony
Wwo1910 w1910 PCR
ebony GeneBank accession V=V, V-V, DNA
no. AJ224446 3a ebony
5 3b 953
GeneBank
A B
{lap
2 (hp)
< 0o 2 A%k
(|
Tatk I Oon
300 i
2 Vi Vo VI WL w110 PCR
Fig. 2 DNA products amplified from wild type w?'*' and the mutant bsr amplified with primers of
Vi Viyand VI; VI,
M DNA Marker DL2000 AV VI B 123 VI Vo W VI Vs,
VI ViV, oW 45 VI, Vo VI VI, VY,

M DNA Marker DL2000. AV and VI represents the products of PCR amplified with the corresponding primer pair B Line 1 2 3 are
PCR products of w?'*!® amplified with the primer VI;-V, VI;-VI,-V,  VI,-V -V, respectively. Line 4 5 are PCR products of bsr ampli-
fied with the primer V[;-V,  VI;-VI,-V ; respectively.
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a el TATATAAL4TACTCGO00CCT COCATTCTCATTAGTC TOCHAGCOCCO TTTACAACTAC ATAGCACGTTCACTTTC CCOACTCCOTTGCAAGTTTTTTCS
bsr TATATAAGATAGTCGOGGECTECE ATTC TOATTAGTC TCC CAGCGCCGTTTACA AGTAC ATAGCACG TTCACTTTCCOGAG TECOTICCAAGTTTTTTCE
WII0  TATATAATAGTCGaGaaCTAOG A TTC TO N TCAG T TGC GAGCGCCaTT TACA A TACATAGRACG TTRAGTTICCCGAGTGCGTTGCAMGTTITITES 551

Y x

TATA box 5" utr
el GTECCCCCCCAALTCARAG TG ALACCCTAAGTRAAGTRACCACAL ARG AAGTTTAA AACC TOCTAGAC T ACTC TC TCATAGTTCALAL TATAGAAG A
bsr ATCCCCCC
W0 eTeeCCerC AAAATCAMGTOAL SCOC TAAC TOAACTGACCAGALAMACA ACTTTAAAACCTOG TAGACTCACTCTCTCATAGTTGARAITATAGAACGA 650
el ALATCABATTCAUCALAAATG TCCTTACTOTOALACOGCCACACATALACATTTOAMALCCA AATC AAGAACC TO TTC ARAAMATCCAG TOTCAGAATT
bsr
W LA TCALAT TCALCALASCOTCO TTACTOTCAAMCCGCCACACATAAAC ATTTCALALACCA ATCALCALCCTOTTCAMABAATCCACTC TCAGALTT 750
el TOTTATT ACCCACGATACCTATTACCTCATTATCAACTATTTATT TAGA TTCCCCAAACTCRC TTTCC / /TOCCAT AAGTAACCAGCARA TGACATTTTA
bsr /F CALATGACATTTAL 567

w0 TOTTATTACCCANGOTACOTATTACOTCATTATC ARGTATTTAT TTAGATTCOCCABACTOGCTTTOC / / TOGC A TAAG TAACCAGC AARTCACATTTAL 1 520

el ATTGTCTTGGACCCCTTAGTA LALCCCTTGTTAT TALGAGCCGCCALCGOGCCGTATACTTATTGACGGTAGCCAGC AGTCATGRATTTATAATTGC ALT
bsr TTTGTCTIGGAGCGC TTAGTAAA ACGCTTGTTATT AL GAGCOGCC ARCOCGRCCTATACTTATTCACGOTAGCCAGCAGTGATGGATTTATAATTOCAAT 667

wo9l0  TTIGTCTTGGAGCGCTTAGTAAAACCCTTCTTATT AAGAGCCCCCAACGCCOCGTATACTTAT TRACGETAGCCACC AGTGATCOATTTATAATTGCAAT 1 620

el TOAGTCATTGOCCALAGCGATCOGC TATTALTTTATOTTAAGTATOTGC TAAACGACTCTIGC ATA / /CCC ACACTT AATATATC TICALCATCGETTOR

bsr TGAGTCATTGOCCAALGCGATCG GCTATTAATT TATG TTAAGTATGTGC T AAACGAGTGTCOCA TA /CCCACAGTTAATATATCTTCALGATOGETTCG 3 681

w 91910 TGAGTCATTGOCCAARCCOATCCOC TATTAATTTA TOTTAKCTATGTCC TAMACCAGTCTCOC ATA //CCCACIASTTAATATATC TTCAMCR TOGETTCE 4 634
5" utr MG S

el CTGCCAC AATTCTCOATOOTC ARG TCTECAGC A BGACTTCOTOCCTAGAGCT

bsr CTGCCACAATTGTORATCCTCAAGGC T TCCAGC AMG ACTTCOTOCCTAGAGET

Wol910 CTECCACAR TTGTCOALCGTCALGEETCTOC AGCAMG ACTTCATOCCTAGAGET

LPQLSIVEKECGLOQDTFUVY PR

b +—-——:——~u ey
GTGCCCCCOAAMATCAAGE  AACCAGCAAATGAC
exon 1 247 b ! 3108 b exon 2
y  —_— e
WO 5 283bp | P> P % 1123 bp }»
_.-intron L
exon 1! .-~ 3108 bp intron . ccoexon?
bsr 5 b7 bpl JI 1123 bp }.,
GTGCCCECAAATGAC
e
3 wolo10 el ebony 5’
Fig. 3 The 5’ end structure and sequence of ebony in w?'°'® bsr and e
a TATA box 5’ b

a TATA box and the 5'UTR are represented with boxes and the coding sequences are identified with underline. b The boxes
represent exons and the lines between exons represent introns. A fragment which involved 206 bp in exon 1 and 747 bp in in-

tron 1 at 5’ untranslated region of wild type ebony gene 1s deleted in mutant bsr.
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