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Molecular Cloning and Comparison of Ubiquitin Fusion Protein
and Ribosomal Protein L30 from Ophiophagus hannah
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Abstract: Total RNA was extracted from the venom gland of snake Ophiophagus hannah . A king cobra venom gland
cDNA library was then constructed using purified mRNA from the total RNA. By random sequencing of 200 independent
clones, two conserved cDNA sequences of house-keeping genes were obtained. One is ubiquitin fusion protein (GenBank
accession number AF297036) ; the other is ribosomal protein L.30 (GenBank accession number AF297033). The former
has an open reading frame of 387 bp, encoding a 128 amino acid ubiquitin fusion protein precursor composed of a 76
amino acid ubiquitin domain and followed by a 52 amino acid ribosomal protein 1.40 domain. The deduced precursor pro-
tein from the nucleotide sequence is basic. The C-terminus of the ubiquitin fusion protein contains the zinc-finger motif.
The latter has an open reading frame of 348 bp, encoding for 115 amino acid ribosomal protein L30 precursor. The pre-
dicted amino acid sequence of ubiquitin fusion protein is highly conserved when compared to the sequences of homologous
proteins from sixteen diverse species.
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M QI FVKTLTGI KTTITTLE
cagctgecgecaATGCAGATTTTTGTGAAAACGCTCACCGGCAAAACCATCACCCTTGAG

VEPSDTTIENVIEKAEKTIUGQDTEKTEGTI
GTGGAGCCAAGTGACACAATTGAAAATGTGAAGGCAAAAATTCAGGACAAGGAAGGTATT

P PD@QQRLTITFAGEKGQLETDTGT RTL
CCTCCTGATCAGCAGCGTTTGATCTTTGCGGGAAAGCAGCTGGAAGATGGACGCACACTC

S DYNTIQIKES STILHLVLR RTLTE RTGEGTEG®
TCAGACTACAATATCCAGAAAGAGTCCACCCTTCACTTGGTTCTGCGTCTTCGTGGAGGA

I TEPSLZRQLAQKYNCDI KMTITC
ATCATTGAGCCTTCGCTCCGCCAGCTGGCCCAGAAGTATAACTGCGACAAGATGATCTGC

R K CYARLUHPRAV N CREKTIKTE KT ECSG
CGCAAATGCTATGCCCGCCTGCATCCCCGTGCTGTGAATTGTCGTAAGAAGAAATGTGGC

HTNNI LI RPIKIKTI KV K =
CACACCAACAACCTGCGCCCAAAGAAGAAGGTCAAGTAAagaacatggcaggaactgccc
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tcttgcgggaggccatttttccttgccagttggaataaaacattcagtgcaccaaaaaaa
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Fig. 1 Nucleotide sequence and deduced amino acid sequence of ubiquitin fusion protein from Ophiophagus hannah

52

5 - 3 - 76
140 ° 140 *

Nucleotide residues of coding region are numbered in the 5’ to 3’ direction and the predicted amino acid sequence is shown up. The N-ter-

minal first 76 amino acids contains the ubiquitin domain. The C-terminal 52 amino acids is ribosomal protein 40 domain. @ The

Junction between ubiquitin and the ribosomal protein L40. *  Stop codon.
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tggaggcegetcctttggecaacggcagggecgacgtgageeggecaagATGGTGGCCGCCAAG
K T KK SULZESTNJ S RLIGQLUVMEIEKSG

62  AAGACGAAAAAGTCTTTAGAGTCCATAAACTCTAGGCTTCAGCTGGTTATGAAAAGTGGT
K'Y VL GYKQTULI KMTIRZG QGZ K ATZ KL
122 AAATATGTTCTTGGATATAAACAAACTCTGAAAATGATTCGGCAGGGCAAAGCCAAGTTG
VI LANNTCPALR RIKTSETIETYTYAM
182  GTTATCCTAGCCAATAACTGTCCTGCTTTGAGAAAATCAGAAATTGAGTACTATGCTATG
L AKTOGVHHYSGNNTIETLGTATC
242  TTGGCCAAAACTGGTGTGCATCACTACAGTGGCAATAATATTGAACTGGGAACAGCTTGT
G KYYRVYCTLATITIDPGDSDTII
302 GGGAAGTACTACAGAGTATGTACACTTGCTATAATAGACCCAGGTGACTCTGATATCATT
R SMPEUGQTSE K =
362  AGAAGCATGCCAGAACAAACCAGTGAGAAGTAAaattaataaactttaaattttgtgtaa
422 taaaactggctttaaatctgaaaaaaaaaaaaaaaaa
2 L30
Fig. 2 Nucleotide sequence and deduced amino acid sequence of ribosomal protein 130 from Ophiophagus hannah
5. 3 *
Nucleotide residues of coding region are numbered in the 5’ to 3" direction and the predicted amino acid sequence is shown up. *
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AF297036 (0. hannah) MQIFVKTLTGKTITLEVEPSDTIENVKAKIQDKEGIPPDQQRLIFAGKQLEDGRTLSDYNIQKESTLHLY
BCO72791 (X. laevis) MQIFVKTLTGKTITLEVEPSDTIENVKAKIQDKEGIPPDQQRLIFAGKQLEDGRTLSDYNIQKESTLHLY
BCO77658 (A. tropicalis)MQIFVKTLTGKTITLEVEPSDTIENVKAKIQDKEGIPPDQQRLIFAGKQLEDGRTLSDYNIQKESTLHLY
NM_003333 (#. sapiens) ~ MQIFVKTLTGKTITLEVEPSDTIENVKAKIQDKEGIPPDQQRLIFAGKQLEDGRTLSDYNIQKESTLHLV
CR857299 (P. pygmaeus) MQIFVKTLTGKTITLEVEPSDTIENVKAKIQDKEGIPPDQQRLIFAGKQLEDGRTLSDYNIQKESTLHLY
AY563026 (0. aries) MQIFVKTLTGKTITLEVEPSDTIENVKAKIQDKEGIPPDQQRLIFAGKQLEDGRTLSDYNIQKESTLHLY
BC087922 (M. musculus) MQIFVKTLTGKTITLEVEPSDTIENVKAKIQDKEGIPPDQQRLIFAGKQLEDGRTLSDYNIQKESTLHLY
AB036060 (0. mykiss) MQIFVKTLTGKTITLEVEPSDTIENVKAKIQDKEGIPPDQQRLIFAGKQLEDGRTLSDYNIQKESTLHLY
NM_205075(G. gallus) MQIFVKTLTGKTITLEVEPNDTIENVKAKIQDKEGIPPDQQRLIFAGKQLEDGRTLADYNIQKESTLHLY
AF401597 (1. punctatus) MQIFVKTLTGKTITLEVEPSDTIENVKVKIQDKEGIPPDQQRLIFAGKQLEDGRTLSDYNIQKESTLHLY
AF395864 (B. belcheri) MQIFVKTLTGKTITLEVEPSDTIENVKAKIQDKEGIPPDQQRLIFAGKQLEDGRTLSDYNIQKESTLHLY
U44945 (A millepora )MQIFVKTLTGKTITLEVEPSDSTENVKTK IQDKEGIPPDQQRLIFAGKQLEDGRTLSDYNIQKESTLHLY
AF253517 (B. glabrata) MQIFVKTLTGKTITLEVEPSDTIENVKAKIQDKEGIPPDQQRLIFAGKQLEDGRTLSDYNIQKESTLHLY
NM_067294(C. elegans) ~ MQIFVKTLTGKTITLEVEASDTIENVKAKIQDKEGIPPDQQRLIFAGKQLEDGRTLSDYNTQKESTLHLY
NC_003424 (S. pombe) MQIFVKTLTGKTITLEVESSDTIDNVKSK IQDKEGIPPDQQRLIFAGKQLEDGRTLSDYNIQKESTLHLY
AF056623 (# grisea) MQIFVKTLTGKTITLEVESSDTIDNVKSKIQDKEGIPPDQQRLIFAGKQLEDGRTLSDYNIQKESTLHLY
AF285859 (K. bancrofti) MQIFVNTLTGKTITLEVESSDTIENVKAKIQGQRSIPPDQQRLIFAGKQLEDGRTLSDYNIQKESTLHLY
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AF297036 (0. hannah) LRLRGGITEPSLRQLAQKYNCDKMICRKCYARLHPRAVNCRKKKCGHTNNLRPKKK VK- 100
BCO72791 (X. laevis) LRLRGGITEPSLRQLAQKYNCDKMICRKCYARLHPRAVNCRKKKCGHTNNLRPKKK VK- 100
BCO77658 (X. troprcalis) LRLRGGIIEPSLRQLAQKYNCDKMICRKCYARLHPRAVNCRKKKCGHTNNLRPKKK VK- 100
NM_003333 (/. sapiens) LRLRGGITEPSLRQLAQKYNCDKMICRKCYARLHPRAVNCRKKKCGHTNNLRPKKKVK- 100
CR857299 (£ pygmaeus) LRLRGGIIEPSLRQLAQKYNCDKMICRKCYARLHPRAVNCRKKKCCHTNNLRPKKKVK- 100
AY563026 (0. aries) LRLRGGITEPSLRQLAQKYNCDKMICRKCYARLHPRAVNCRKKKCGHTNNLRPKKKVK— 100
BC087922 (M. musculus) LRLRGGIIEPSLRQLAQKYNCDKMICRKCYARLHPRAVNCRKKKCGHTNNLRPKKKVK~ 100
AB036060 (0. mykiss) LRLRGGITEPSLRQLAQKYNCDKMICRKCYARLHPRAVNCRKKKCGHTNNLRPKKKLK~ 99
NM_205075 (G gallus) LRLRGGITEPSLRQLAQKYNCDKMICRKCYARLHPRAVNCRKKKCGHTNNLRPKKK VK~ 98
AF401597 (I punctatus) LRLRGGIIEPSLRQLAQKYNCEKMICRKCYARLHPRAVNCRKKKCGHTNNLRPKKKLK- 97
AF395864 (B. belcheri) LRLRGGIIEPSLRMLAQKYNCDKMICRKCYARLHPRATNCRKKKCGHTNNLRPKKKLK- 97
U44945 (A: millepora ) LRLRGGVIEPSLRLLAQKYNCDKMICRKCYARLHPRAVNCRKKKCGHSNNLRPKKKLKG- 95
AF253517 (B glabrata) LRLRGGIIEPSLRILASKFNCDKMICRKCYARLHPRATNCRKRKCGHTSNIRPKKKLK- 93
NM_067294 (C. elegans) LRLRGGITEPSLRQLAQKYNCDKQICRKCYARLPPRASNCRKKKCGHSSELRIKKKLK- 92
NC_003424 (S. pombe) LRLRGGIIEPSLKALASKYNCEKQICRKCYARLPPRATNCRKXKKCGHTNQLRPKKKLK- 90
AF056623 (M. grisea) LRLRGGITEPSLKALASKFNCDKQICRKCYARLPPRATNCRKRKCGHTNQLRPKKKLK- 89
AF285859 (W. bancrofti) LRLRGGIIEPSLRQLAQKYNCEKKICRKCYARLPPRATNCRKKKCGHSNDLRIKKKPK- 88
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Fig. 3 Alignment of the deduced amino acid sequence of king cobra ubiquitin fusion protein with

those of other ubiquitin fusion proteins

GenBank

The asterisk shows identical residues in all sequences. GenBank accession numbers is in front of the species.
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Fig. 4 Phylogenetic tree of ubiquitin fusion protein nucleotide sequences from 17 species
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Fig. 5 Phylogenetic tree of ribosomal protein L30 nucleotide sequences from 9 species
NJ 2 000 Numbers at node are bootstrap values 2 000 replicates .
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