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Cloning and prokaryotic expression of the cDNA sequence encoding ubiquitin

from Musca domestica
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Abstract Ubiquitin-proteasome pathway is the most important and highly selective proteolytic pathway which
plays an important role in degrading the intracellular proteins selectively. The ¢cDNA sequence encoding
ubiquitin from Musca domestica was cloned by RT-PCR and sequenced. Sequence analysis showed that the
length of this ORF is 228 bp encoding 76 amino acids which was named Mdubi and registered in GenBank
with accession no. DQ115796. Multiple sequence alignment indicated that Mdubi was very similar to the
homologous proteins of other eukaryotic species and it shared more than 94% amino acid sequence identity with
ubiquitins from other eukaryotic species. The expression of Mdubi transcript was quantified by the semi-
quantitative RT-PCR  and the results demonstrated that the expression of Mdubi was ubiquitous and not
influenced by stimulation of Escherichia coli . The Mdubi was inserted into expression vector pQE30 in wvitro
and transformed into E. coli M15. The M15 strain containing Mdubi recombinant plasmid expressed a 9.6

kD protein with 6His tag at N-terminus in agreement with the expected molecular weight after the induction
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with TPTG. The fusion protein was purified by Ni** -NTA column and used to raise antiserum. The successful

cloning and expression of the coding sequence of M . domestica ubiquitin provided a basis for further study on

its function.
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8.59 kD 7.16 M DIL2000 marker 1 2 Musca domestica ubiquitin .

1 atgcagattttcgtgaaaaccttgactggraaaactatraccttggaagtagaaccttectgacactatecgaaaac
M Q I F VvV KTULTGUE KTTITULET YVET®PSSDTTIE N5
16 gtraaagetaaaattcaagacaaggaaggtattectecagatcagocagegtttgatettegeoeggraageagtts
vV K 4 K1 QD KEGIPPDOQOQ®RLTITFAGEKTGQLSH
151 gaagatggtegtacattgtetgactataacatecaaagagaatetactttgeatttggtocttegeoctgegzegetege
EDGERTTLSDYNIQRETSTLHTLTYLERLTETGGT

2

Fig. 2 Nucleotide and the deduced amino acid sequence of the coding sequence of Musca domestica ubiquitin gene

2.2 97 % S . frugiperda
Blast 96 % Saccharomyces
Clustal W cerevisiae Hordeum vulgare
94 % MEGA4.0 UPGMA
3 4 4
1~3

Homo sapiens D . melanogaster
M. sexta 98 % B . mori

By MOIFVKTLTGKTITLEVEASDTIENVKAKIQDKEGIPPDQQRLIFAGKQLEDGRTLSDYNIQKESTLHLVLSLRGG 76
Bn MQIFVKTLTGKTITLEVEASDTIENVKAKIQDKEGIPPDQQRLIFAGRQLEDGRTLSDYNIQKESTLHLVLRLRGG 76
Nd MOIFVKTLTGKTITLEVEPSDTIENVKAKIQDKEGIPPDQQRLIFAGKQLEDGRTLSDYNIQRESTLHLVLRLRGG 76
$f MOIFVKTLTGKTITLEVEPSDTIENVKAKIQDKEGIPPDQQRLIFAGKQLGDGRTLSDYNIQKESTLHLVFRLRGG 76
Ms MOIFVKTLTGKTITLEVEPSDTIENVKAKIQDKEGIPPDQQRLIFAGKQLEDGRTLSDYNIQKESTLHLVLRLRGG 76
S1 MOIFVKTLTGKTITLEVEPSDTIENVKAKIQDREGIPPDQQRLIFAGKQLEDGRTLSDYNIQKESTLHLVLRLRGG 76
Hs MOQIFVKTLTGKTITLEVEPSDTIENVKAKIQDREGIPPDQQRLIFAGKQLEDGRTLSDYNIQKESTLHLVLRLRGG 76
Dn MQIFVKTLTGKTITLEVEPSDTIENVKAKIQDKEGIPPDQQRLIFAGKQLEDGRTLSDYNIQKESTLHLVLRLRGG 76
Hvy MQIFVKTLTGKTITLEVESSDTIDNVKAKIQDKEGIPPDQQRLIFAGKQLEDGRTLADYNIQKESTLHLVLRLRGG 76
Sc MOIFVKTLTGKTITLEVESSDTIDNVKSKIQDKEGIPPDQQRLIFAGKQLEDGRTLSDYNIQKESTLHLVLRLRGG 76

RAFERRERRRRNSAASAAS AEXR AXX g AXAREARERNRTARSANKAREAS AXXAF; ARTRKN FANKARE; TARS

3
Fig. 3 Similarity analysis of the deduced amino acid sequences of Musca domestica ubiquitin and other eukaryotic ubiquitins
Hs Homo sapiens  GenBank accession no. X63237  Hv Hordeum wvulgare ~ GenBank accession no. X04133  Sc
Saccharomyces cerevisiae  GenBank accession no. X05731  Dm Drosphila melanogaster GenBank accession no. X59943  Sf
Spodoptera frugiperda  GenBank accession no. M30306  Bm Bombyx mort  GenBank accession no. AF308163  Ms
Mandua sexta  GenBank accession no. X53524  S] Spodoptera litura  GenBank accession no. AF436066 Bg Blattella
germanica  GenBank accession no. AY501003  Md Musca domestica  GenBank accession no. DQ115796 .
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Fig. 6 The time-course expression of Mdubi in 3rd
instar larva of Musca domestica in different hours after
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