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Cloning expression and transcriptional activity of Bm-mof an MYST

histone acetyltransferase gene in the silkworm Bombyx mori L.
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Abstract MYST acetyltransferase widely exists in the eukaryon from yeast to human and it is now known to
play a major role in the regulation of eukaryotic transcription. Based on the reported amino acid sequences of
other organisms and the scaffold and EST sequences of the silkworm Bombyx mori L. the MYST
acetyltransferase gene of the silkworm was obtained with silico cloning. The gene is 1 575 bp in length
GenBank accession number DQ442997  containing an ORF of 1 326 bp and no intron. The predicted
protein consists of 442 amino acids with the molecular weight of 51.4 kD. It contains three conservative
domains i.e. MYST core domain zinc finger and chromodomain and has high similarity with homologous
genes in other species. The RT-PCR experiment indicated that the gene was expressed in all tested tissues and
stages of the silkworm. Prokaryotic expression of the gene recombinant with six-His tag and a Nus Tag was
successfully carried out through sub-cloning into pETS0b vector.
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1 COATAMMMTUGCTAGARTTCTATCGGACTCAMCTCTTAACCGTGOATTTCTCGTATGUTGCTTGGTITTICTATAATE T8
kS TATGCTAMTGCTMTATGGCCACTTCGTCGATGMGCGC]KTTGCGCGGTATT*}CGTGMACCKTTGTTGTTGTCGF;C 156

Tl
I5T  ATTATTATGGCAAMAGCTGATARMGAATT AGAGAAGLCAAT AGTGAAT AATGAGTTGCCTAATCCTGAGTGTAGAAGT 234
2
1 M AKGDHDEXELEEKPFTITVNFELTEPHEFPECLERS 2

235 ACTGATRATGAAGACTCCGAGTCGGTCCCAGAACAGCCTTTGGAC AT AGGAGRACATTATTTAGTGCGGCGATCGGAT 312
25 T D WEDSESVY¥PES§QPFPLTIDTIOGEHRTILYZRETSTD 50
3153 GRGTCATGGCACCCGGUTGRGATTATACAGTCGUGAT ACAGTACAGCGGANTCTTGTTACGAATACTATGTCCATTAT 390
5 ES ¥ HPF AEIIRSEY3ITARESOCTYEY Y VY HT T6
391 GTCGFATATGATAGANGACTC GACGAATGGGT GTCCCGCCACCGGGT T AFGTCAGAT AGGTICGACGT AL GCGAGTAG 166
T ¥¢ Y DERLTDE®WYYSRHKERYNSIETPFDVIEESR 102
469  TCGAMCAATAACATAMMCTGCGACCACCTGCTCACGGAC AARTCCGGOCGEAANAT ARCAAGGAATC AAAMACGT Adh 546
103 s ¥ ¥ ¥ I NCDPHLLTDESGRTEITTE RUWFEGQEQZETERZK Il28
547 CATGACGRAAT ARACCATGTGCAGAMAALTTACGLOGAARTGGATUC AMCGACCGUCGCGCTTGAAMG AN ATGT A €24
129 ¥ D E I ¥ H v 3@ XT7Y A EMNMDFTTAAMMLETEKTEHYVY I
625 GCCATTACTAMNGTTAMTAC ATAGAL AGGAT ACARATTCGAA AATATCAMMTCGATACT TGCTATTITAGTCCGTAT TOZ
1855 A I TE V¥V XY I DERIAGTIOGEKTTETITDTW Y F S F YT 180
T03  CCTGATGAATATGGTAMCAATCAAANTTGTGGTTATGTGARTACTGT TTGAACTATATGAGAATGGAAMMANCATAC TEO
11 P DE YT G KW SEKELUYLCETTCLIETYM®EREMNEI XKXT?Y 206
781 CGGTACCATCTCAGTGAATGCAC AGCACGCCAACCCCAGGGTAACGAAAT ATAC AGARRAGGTACAATAGCTATTTTT 855
20" R YT HLEsECTARRQQFPG@GGCDE EITREGTIAITF 23
850 GAAGCAGATGGCAMAGAACAT AMMATATATTCCCAGAATTTGTGTTTATTAGCCAMTTATTTTTAGATCACAAAACT 936
233 E AD G KEHEKIUYGCRPBLCLLOAKMEKELTFLDHEIEKT I58
937 CTTTATTTTGATATAGAACKGTTTITATTTTATATTTTGTGT GAAGT TGACAAGCAAGFAGCTCACCTTGTAGGATAT 1004
2% LY FDIEGQTFTLFYILCEVYTIDIEQGAHRKLYGGY Zfd
1005 TTTTCAMAGAAMAGGATTCACCT GAAGGCART AMTGTGGCATGTATATTGRACTCTACCTCCATATCAGRGACAGGGG 1062
285 F S X E K DS FEGHN¥ NV ACIULTTLTE¥P?PYQEREAQG G 310

1083 TATGGTAARCTCCTGATAGCTTTTAGT TATGAACTCTCAAMGGC TCGAMC KAAGT TGTTGGAAGTCOAGAGRAGCCTTTA 1160
MY ¢ KLLIAMFSYELSERLDgV Y GSPEETFTL 3%
1161 TCAGATTTAGGCARGTTAAGTTACAGATCGT ACTGGTCATATGTTTTATTAGAAGT T T AMGTGCTAGTAGAGGTACA 1235
37T L ¢ EL S Y ESYW®¥ ST VY LLEUVWVLZSEASTETGT 362
1239 TTARGTATCAAGSATTTAMGTC AGATGACAGGANTATC ACARMC GGACATCAT TTCAACTTTACAGTCARTGRACATG 1318
BWILEITEKEDLESEGMHTGEI SETDPIISTLYSHEHNK 38
1317 GTGARGT ACTGGAMMGGAC AGCATGTTATTTGTGTTAC ACCTARAATAGTTGCTGAMCAATTASCAAGCCOGCACTTT 1394
Y Kt ® Ke¢Q HY ICVTPETIUVYVAERQLASTFHTF 414

13395 ARBAKACCACGGTTATCARTAGATCCT TCAGCACT GAGATGGACACCCCCTAGT AAACH AACTCTGECARAGCT] 1472

415KI{PRLSIDPSALRWTPPSKQGNSRIAKRE:’.440
1473 BAAMGITAGTACAGGCTTACAGIC AGGOCTTAGOGAATSTTAARAL ACAGTTAMAACCARTATCTCAAGTCCAGGLCT 1550
H“KE K =+ 442
1551 GTTATANTARRAAME 1575

2 Bm-mof
Fig. 2 The nucleotide sequence and the deduced amino acid sequence of Bm-mof gene
F1 Rl The boxed nucleiotides indicate F1 and R1 primer 2 R2
The underlined sequence indicate F2 and R2 primer poly A Polyadenylation signal is shadowed % Stop codon.
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Fig. 3 Structure of MYST acetyltransferase showing the location of MYST core domain plus the additional protein domains
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Fig. 4  Phylogenetic relationship of several MYST acetyltransferase genes
A MYST  HAT CCHC Multiple alignment of the core
domain of several MYST HAT genes. The boxed and triangle indicate C, HC zinc finger and sketch of the domain respectively. B Neighbour-
joining bootstrap The phylogenetic tree produced by the Neighbor-joining method and the
bootstrapped values. dMOF mof  Drosophila mof ~ bMOF Bm-mof  Bm-mof of Bombyx mori  yESAl ySAS2  ySAS3
ESAI SAS2  SAS3  Yeast ESAI  SAS2 and SAS3  Bm2 Bm-mof2  Bm-mof2 of Bombyx mori .
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5 Bm-mof RT-PCR
Fig. 5 Identification of the RT-PCR product of Bm-mof gene in tissues of Bombyx mori at the different developmental stages
M DNA DNA marker DI2000 1 Silk gland 2 Brain 3 Testis 4 Ovary 5 Blood 6 Midgut 7
Malpighian tubule 8 Fat body 9 Body wall 10 Unfertilized egg 11 Diapaused egg 12 2
Ist day of 2nd instar larva 13 Pupa blood 14 Pupa gonad 15 Silkworm in 3rd molting 16 Pre-
pupa.
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Fig. 6 SDS-PAGE and Coomassie dye of the msl-3  Eafl
protein expressed in E. coli
M Protein molecular weight marker 1 hMSL3 mof Esal hMOF
pET50b BI21 DE3 The X
protein of pET50b transformed to BL21 DE3  and induced by IPTG
2 pET50b-Bm-MOF BL21 DE3 PTG
The protein of pETS0b-Bm-MOF transformed to BI21
DE3  and induced by IPTG. Jones et al. 2000
Carrozza et al. 2003
3 msl-3
hMSL3 Eaf3
Bm-msl3
MYST 77]7TW
MYST
1575 bp ORF 1326 bp 442
References
Akhtar A Becker PB 2001. The histone H4 acetyliransferase MOF uses a
Bm-mof
C, HC zinc finger for substrate recognition. EMBO Reports 2 2 113
Bm-mof

- 118.
Carrozza MJ  Utley RT Workman JL.  Coté J 2003. The diverse functions
of histone acetyltransferase complexes. TRENDS in Genetics 19 6



3 MYST

Bm-mof 221

321 -329.

Clarke AS Lowell JE Jacobson SJ Pillus L 1999. Esalp is an essential
histone acetyltransferase required for cell cycle progression. Mol . Cell.
Biol. 19 4 2515-2526.

Doyon Y Selleck W Lane WS Tan S Coté J 2004. Structural and
functional conservation of the NuA4 histone acetyltransferase complex
from yeast to humans. Mol. Cell. Boil. 24 5 1884-1896.

Eisen A Utley RT Nourani A Allard S Schmidt P Lane WS Lucchesi
JC Coté J 2001. The yeast NuA4 and Drosophila MSL complexes
contain homologous subunits important for transcription regulation. J.
Biol. Chem. 276 5 3 484-3491.

Jones DO Cowell IG  Singh PB 2000. Mammalian chromodomain proteins
their role in genome organization and expression. BioEssays 22 2
124 - 137.

Morales V. Straub T Neumann MF Mengus G Akhtar A Becker PB
2004. Functional integration of the histone acetyltransferase MOF into
the dosage compensation complex. EMBO J. 23 11 2258 -2 268.

Pelletier N Champagne N Lim H Yang XJ 2003. Expression
purification and analysis of MOZ and MORF histone acetyltransferases.
Methods 31 1 24 -32.

Shia W] Osada S Florens L. Swanson SK Washburn MP Workman JL
2005. Characterization of the yeast trimeric-SAS acetyltransferase
complex. J. Biol. Chem. 280 12 11 987 — 11 994.

Smith ER  Cayrou C Huang R Lane WS Caté J Lucchesi JC 2005. A
human protein complex homologous to the Drosophila MSL complex is
responsible for the majority of histone H4 acetylation at lysine 16. Mol .
Cell. Biol. 2521 9175-9 188.

Smith ER Pannuti A Gu W Steurnagel A Cook RG Allis CD  Lucchesi
JC 2000. The Drosophila MSL complex acetylates histone H4 at lysine
16 a chromatin modification linked to dosage compensation. Mol .
Cell. Biol. 20 1 312-318.

Taipale M Rea S Richter K Vilar A Lichter P Imhof A Akhtar A
2005. hMOF histone acetyltransferase is required for histone H4 lysine
16 acetylation in mammalian cells. Mol. Cell. Biol. 25 15 6798
-6 810.

Takechi S Nakayama T 1999. Sas3 is a histone acetyltransferase and
requires a zinc finger motif. Biochem . Biophys. Res. Commun. 266

2 405-410.





