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Molecular Cloning Sequence Analysis and Tissue Expression of ATP-
binding Cassette Transporter Subfamily B Member 6 Gene Abcb6 in the
Silkworm Bombyx mori
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Abstract ATP-binding cassette subfamily B member 6 ABCB6 is a important half-molecule transporter. In mam-
mals ABCBS6 is shown to be functionally active in cellular efllux of certain porphyrins from cells and to be involved in
regulation of iron homeostasis. The amino acid sequence of human ABCB 6 protein was used to conduct TBLASTN
search against silkkworm ( Bombyx mori) EST database. The obtained ESTs were extended in silico and assembled into
a consensus sequence based on which primers were designed for RT-PCR amplification. As a result the intact open
reading frame of BmAbcb6 the first silkkworm Abcb subfamily gene was cloned successfully. Bioinformatics analysis
showed that BmAbcb6 has 16 exons and 15 introns encoding 850 amino acid residues with a predicted molecular
mass of 96. 35 kD and pl 8. 23. BmAbcb6 protein contains one nucleotide binding domain and one transmembrane
domain containing 10 a-helices. Semi-quantitative RT-PCR analysis showed that BmAbcb 6 gene was highly ex-
pressed in various tissues of the 5th-instar day-3 larvae of silkworm with highest expression in testis. This result
paves the way for better understanding the function of

12011 -01 -21 12011 -02 -28 BmAbcb6 gene.
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gattccacaatattttttgttacattcgcgacgttttgaattagccgﬁg§tgtgtgaaattgctgatgcaaagtgaatagcagtgttaag
BmAbcb6-F

ccaagagtaatcatgatgaagtattgtectecaaatgtgacacttggagagatatgggtggatcacggeatateacaatgttteatggag
M MEKYCPPNVTLSGETIWVYDUHGTISU QT CTFEFME

accgtatctgetgtgticataggtggattectattggtettgggaaccacacaaattgttatttacaaaagacatgecactgaggtgatg
PV ANVSFESINCSCNE LSRG, Q I VI Y K R HATETVM

gatgtcegatcatcgaagetttttggagttcagatgttttttactetettagtaccagtgttggetgtaataaggtttetgttacaagea
DVRSSKLFGVQMFFTVLLVYPVLAVIIZREFLILA QA
ttattgttcaaaagtggttgtgtgtatggttatatggtagttgecattaacagttactetggtagtatttecactgteggectacttageg
LLFKSGCVYYGYMVYVYVYALTVTLVYVYFPLZSAYTLA
atcctecgagaggaggttecttattacegtecgtgectectagaggtecacggttttgtactetiggttttttgggetatgatattegtateg
I L ERRFLLPSVYVYVPPRGHOGTFVLLYTFWAMTIT EUVS
gagaatttatcatttttgaatatcaacaaagaaggatggtggtggeacttigaaaaatettcaagategeetegaaatgteattgttegte
ENLSFLNINIEKEGWWWHLI KNILO QDR RLEMSTLTFYV
gglegttacgtgtegtgtatgataatgttegtgeteggtatgaaggegeegggeateatgeaccacttegactacttagaggacgaacac
G RYVSCMIMFYLGMEKAPGTIMHHEFDYULETDEH
gaaggecgaaggaatatacagecacgegatgacaacagategacgttcagaaatgtatttacgaaattgegeacactectacegticetg
EGRRNTIQPRDDNRSTV FRNVFTI KLIRTILLZPFIL
tggccgaagaagaatttcatectecaactetatgtgetecatatgtatactggetetcategetggaagagetatcaatttatacgteeet
¥ P KEKNFTILOGQLYVYLTIT CTIULALTIAGRAINILYVTEP
atatacaacaggctgatatttaacageatatcggaaccgecteteteettecgetgggatetggtattgatatatgtgtttttecaagtte
I YNRLIFNSISEPPLSPFRW¥YDLVYLTITYVFTFIKTF
ctecaaggagggggtaceggegpaatgggtttatigaataatatgegttegtitttgtggatecaaggtecaacaatacaccacaagagag
LQGGG6GTGGMGLLNNMRSE FLWTIEKYQQYTTRE
ttggagctggaactgttcaagecatctecatgacttgectttacgetggeatttgtetegecaaaaccggagaagtectecagggtgatggac
L ELELTFEKHLU HDILUPLI RWHLT SR RIEKTGETV VLI RVMD

cgaggaacggattccataaacaatctectetegtacattetgttetetatcactecaacgetggtggatattttggtggecagteatetac
KRG T DS JNNIL LS Y I ILEFS  IEPTLMNEIT LY A&FIT Y

tttgtecacggegttcaatatttggtteggactgategtttttactacaatgateetgtatattategeaacaatageegtgacggaatgg
ENV T A FN LK BFGLILVESTMILYLILATIAZVYTEN
cgeacgaagttccaacgtegeatgaatectegeegactacgageagaaggetegeteggtegactetetgttigaactacgagactgttaaa
RTEKFQRRMNLADYEQEKARSYDSLLNYETTVK
tattacggageggaatcttatgaagtgatgtettatagagaagecatecttaattatcagaaagaagagtttaaatcattgttecacatta
Y YGAESYEVYMSYREATILNYGQEKETETFIKSLTFTL
aacattttgaacaccattcaaaatatcatcatetgeageggettacttgeeggttegttgetetgegtgtegttggtggtgaagacgget
NILNTIQNITITICSOGLULAGSILILCECYSLYYVYETA

gaattcactgtcggtgactacgetttgticgegtegtacatagtgeagetttacgttcecttgaattggtteggaacatattacagaget
EFTVYGDYALFASYIVQLYVYPLNVWFGTYYRA
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atacagaagaatitcglggacatggagaacatgticgacetgetgagggtggatteggacgigegegacgeggeeggggegeeegagetg
I Q K NFVDMENMFDLTLTIRVYDSDVRDAAGATPTEL

gtggtgeggegeggeggagtegagt tecaageacgtgtectteggatacggetecgagaggetegtecttaacaacatcagttttaaaate
VVRRGGVEFI KHVYSFGYGSERTLVYLNNTISTFIKI

geteeccggaageacagttgeattggtegggeccageggegegggaaaategacgataatgegtetgttattecgtttttacgacgtgaac
APGSTNVAL Vl G P S 648 G K S ﬂ I M RLLPFRUEFTYDVN

gagggegeegtgetgegtggacgageaggacgtgegeacegtecacgeaggeetegetgegegecaacateggegtegtgecgeaggacacg
EGAVLVDEQDVRTVTQASLTRANTIGYVPQTDT

gtgetetticaacaacaccgtcagatacaacattecaatacggaagatigaacgegeeegeegetgatataatatetgecgecaagaacgeg

VL FNNTVRYNTQYGRLNAPAADTITISAAKNA

gacattcacgaccgaatactgacgtttecccgacgettacgacacgeaggttggagaaaggggectteggetgageggtggegagaageaa
DI HDRILTEFPDAYDTA QVGETRGLR|LSGGEKAQ

agaatagctattgcacgaacgatcttaaaagatceccgecattgtectgetegatgaagetacttctgegetagacacgaacacagaaaga
RIAIARTTITLIEKDTPAIIVLTLIDEA AT SALTDTNTER

aatattcaagcegegtiggeacgaglgtgegegaacagaactaceettataattgeacacaggeteteaacgateatteatgeegacgaa
NITIQAALARVCANRTTLTITIAHRLISTTITIHATDE

atactggtccttaaggacggtgagattatcgaacgtggaaaccatgaagecctcctagegeaggeegggttctacgegtecatgtggeaa
I LVLKDGETITIETRGNHEALTLAQAGTETYASMUWAQ Q

cagcaactcgagaatcgaaacageaacggtaacaacgatgatgacgticageggeggegaagggaacaacaaccagaggagecaaategte
Q Q LENRNSNGNNDIDDVSGGEG GNNNAI QRS QTIUV

gegeeegtgticeggteacggecatggteatgggeatggteat tanaacggtt ttaganaatcaatcagggtactaggaaatggttegteg
APV FGHGHGHGHGH * BmAbcb6-R
gacaagtcgtttaatatcgtatttagtagggtagttgactgttgtegtittttattgaatacectacaatttcataagaagtittgaagg
gagaaaaatgagtatcgtgacgeacgtgagetttgacgetatgtaattttagtgegetetetttcaagegtgaaattaaaaaaaatacaa
tttctgagtaataaccatcagtcaatctacttattgettgtacacggacttgacaaatcgetttcaagatgaaagecatttgactgatatt
tttattaaggatggcgecaatattatattttttgtgtagtttatacagtgaatacagtgaagtaggtgatgttgtacattaatagacattg
tgetggtgtaaatgtgaaatgtaccttctagtattaatcacgttgacgataaatttttgtictgtitcagtgetatetaataaacttgtt

tttttttctaaaaaaaaaaaaaaa

RT-PCR Walker A.Signature C ~ Walker B
( aataaa/aattaaa) * 7
Primer sequences for RT-PCR are shown with arrowed lines.
The framed amino acids indicate Walker A Signature C and Walker B domain in turn.
The polyadenylation signal sequence ( aataaa/aattaaa) is double underlined.

The signal peptide is shaded in gray. * ” indicates the stop code.

3 Abcb6 cDNA

Fig.3 ¢DNA sequence and its encoded amino acid sequence of BmAbcb6 gene
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N. vitripennis
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A. rir‘,e_‘_l';rfr'
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V. vitripennis ERFTGEVLRVMORGTOSINNL 416
A. mellifera LRSFLWIRIQQGYTTREIEVELFRHL ERETGEVLEVMORGTOSVNNL = 306
T. castanewm LRSELWIRIQQYTTREVEVELERH ERETGEVLRVMORGTOSINNL : 395
BmAbeb6 MRSFLWIKVQQYTTRELELELFRHL 3 : 388
A. aegypli LRSFLWIRIQQYTTREIEVELERHL RRETGEVLRVMORGTDSINNL : 387
D. melanogaster: LRTFLWIRVQQYTTREIEIELFRHL RRETGEVLRVMORGTOSINNL : 391
N. vitripennis : 522

A. mellifera +412
T. castaneum : 501
BmAbeh6 : 494
A. aegypti : 493
D. melanogaster:= : 497
. vitripennis : 627
A. mellifera : 517
T. castaneum 606
BmAbeh6 : 599
A. aegypti 1 599
D. nrt'frumg.rh.fr‘: S 602

. vitripennis 733
A. nrrf/,frrrf : 623
T. castaneum 712
BmAbeht 705
A. aegypti : 705
D. nr{fr.’uug'h.fw = J08

Signature C
e

N. vitripennis  :leind] =: 838
A. mellifera - 798
T. castaneum : 817
BmAbeh6 ! =: 810
A. aegypii BIVLLDEATSALD =1 810
D. Hr:*fmmglr:.\'.fw': #: 814

N. vitripennis

A. mellifera : 748

T. castaneum
BmAbeht

A, aegypti

D. melanogaster:

N. vitripennis ( gi: 156547994) ;
A. aegypu ( gi: 157117982) ;

The black shadow represents full conserved amino acids

4

-+ 830

: 850
: 848
: B66

ABCB

A. mellifera ( gi: 110766368) :
D. melanogaster ( gi: 21357907) .

T. castaneum ( gi: 189238261) ;

and the grey shadow represents strong conserved amino acids.

Fig.4 A comparison on conserved amino acids of homologous protein sequences from

ABCB subfamily members in Bombyx mori and other insect species
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various tissues of the Sth-instar day-3

larvae of the silkworm Bombyx mori
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Fig.5 Phylogenetic tree of BmAbcb6 with its homologous proteins from other insect species
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Fig.6  Expression profile of BmAbcb6 gene in o Krishnamurthy
2 ABCB6
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