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Analysis of a Putative DNA Polymerase I gene in Brevibacterium ammoniagenes. Oh, Young Phil and
Ki-Hong Yoon*, School of Food Science & Biotechnology, Woosong University, 17-2, Jayang-dong, Dong-
gu, Daejeon 300-718, Korea — The sequence of 3,221 nucleotides immediately adjacent to 7psA gene encod-
ing 30S ribosomal protein S1 of Brevibacterium ammoniagenes was determined. A putative open reading
frame (ORF) of 2,670 nucleotides for a polypeptide of 889 amino acid residues and a TAG stop codon was
found, which is located at a distance of 723 nucleotides upstream from rpsA gene with same translational
direction. The deduced amino acid sequence of the ORF was found to be highly homologous to the DNA poly-
merase 1 of Streptomyces griseus (75.48%), Rhodococcus sp. ATCC 15963 (56.69%), Mycobacterium tuber-
culosis (55.46%) and Mycobacterium leprae (53.99%). It was suggested that the predicted product of the ORF
is a DNA polymerase I with three functional domains. Two domains of 5 — 3 exonuclease and DNA polymerase
are highly conserved with other DNA polymerase I, but 3 ~> 5 exonuclease domain is less conserved. *
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TCTAGAAACCGGCGTGCGCGCAGCAATTGCCGCCATTGGCGCATACGTTGCCCGCTAGTCAAACAACGAAAAATTCCCCCAGCAACTTTCAAGGAA
GCTGGAGGAATTTTCTATCGTGCCCCTGGTGAGACTCGAACTCACACTGGACGGGTTT TGAATCCGTTGCCTCTGCCAATTGGGCTACAGGGGCTG
ACATGAAAGATACTATCTTAAGTAGTTCGCAAAAATAAAATCGTGCCGTCTACACTGGTAAACGTGACTTCAAAGCTACTTCTTATTGACGGCCAT
M RKNEKIVPSTLVNVTSKLLLTIDGH
TCCATGGCATTTCGCGCGTTCTACGCCTTGCCGGTGGATAAGTTCTCTACCTCCGGCGGGCAACACACCAATGCTGTCTATGGATTCATGTCCATG
SMAFRAFYALPVDKFSTSGGLEHTNAVYGFMSM
ATGGCGAGTCTGCTGAGTGAGGAAAAACCAGATTCCATTGCCGTTGCCTTTGACGTAGGCCGCAAGACTTTCCGCACGGAAATGTTTCCGGAATAC
M ASLLSETEZKTPDSTIAVYAFDVGRIKTTFRTEMFTPEY
AAGGCTCAGCGTGAATCCGCGCCCGAGGAATTTAAGGGCCAGGTAACCATCATTCGCGACCTCTTAGACAAAGCTGGGATTACTACTTTGTCACGC
K AQRESAPETETFIKGQVTII L LDKAGITTTLSHR
GAGAACTTCGAAGCCGATGATATTTTGGCAACCTTGGCTACCAGGCCAGCGACATGTCGGGGTTTGAAACTCTCATCGTCACTGGCGGACCGTGAC
ENFEADDTITLATLATRPATCRGLZEKLSSSLADRD
TACCTGCAGCTGGTTGATGACTCCACCACGGTGTTGTACCCCATGCAGGGCGTATCCAAGCTGCACCGCT TTACCCCGGAGGCAGTGGAGGAAAAA
YLQLVYDDSTTVLYPMOQGYSKLHREFTPEA AVETEHK
TACGGGCTGACGCCTCAGCAGTACCCAGATTACGCGGCGCTGCGTGGTGATAATTCCGATAACCTCCCAGGCGTGCCCAAGGTCGGGGAGAAAACT
YGLTPOQQYPDYAALRGDNSDVYNLPGVPKVGEKT
GCGCTGAAATGGATTCTGCAGTACAACGACTTAGAAAATCTGCTTAAACACGCCGATGAAATCAAGGGTGTGGTGGGCAATAACCTGCGCGAGCGL
A LK% I1LQYNDLENLLEKHADETLIKTG GVYVGNNILTRTETR
ATTGAACAGGTGCGCCTTAACCGCACGCTGACGCAGATGATCACCAATATGGACT TAGAAGTCGGGCCAGCAGACT TGGCGT TTCGCCCCGTTGAG
]l EQVRLNRTLTOGQMITNMDLEVGPADTLAFRPVE
AGOGCTACCATCGCAGAGCTTTTCGATGAGCTTGAATTCGGCGGCAACCTGCGCGAGCGCGTCGTGGATGCTTTCCCGAATATCGAAGGCAGCATG
S ATIAELTFDELETFGGNLRERVVDAFPNTIETG GSHM
CCGGAGCCCGAAAACGACGTCAAGGTCAGCGTCACTGACAAAAGCGTTTCCGAGTGGCTTCAGGATAAAAGCGGTGTGGCCATGTTTATCACCGGC
PEPENDV VI KV SVTDKSVSEWLQDKSGVAMFEFEITSE G
GACGGGCGTCCTGGCCAAGGTGATGCCACGAGCATTTCACTTGTCGATGCCACT TTTGACGGCCTGCACATTGAGCTTGCCGACCTCAGCGCCGAA
DGRPGOQGDATSISLVDATTFDGLHTIETLADTLSAE
GATGATAAAGCTCTTGCAACCTGGTTGGAATCGGATGCAGAGAAATTCCTGCACGAAGCCAAAGCGGCGCACCACATGCTCAAAGGCCGCGGCATC
DDKALATUWLESDAEZKTFLHEAKAAHHMLEKGRGI
GAACTAAACGGCATCGCGCACGACACTGCGCTTGCCGCATACTTGCTGCGCCCTGGCCAGCGTACCTATGAGCTTCCCGATGTCTATCAGCGACAC
ELNGTIAHDTALAAYLLRPGQRTYELPDVYQRH
CTGCGCAAGACCCTGGAAGCTTCTAGTGAGCAGTTGTCGCTTCTCGATGGCACCGGOGGCCTTGATTCCGCAGCCGCCATCATGGAACTTACAGTT
LRKTLEASSEU QLSLLDGTGGLDSAAAIMETLTV
GAGCTAACGAAGCTTCTGCAAGAAATCGATTCCTACCAGCTCTATGCCGAGCTGGAGATTCCACTGGTGTCCATCTTGGCCAAGATGGAAGCGACC
ELTIKVLTLOQETIDSYQLVYAELETIPLUVSILAKMEABAT
GGCATCGCCGTCGATATCGATACTTTGGAATCCCAGCAGGAAGTCTTTGCTAACCACGTGGAGGCCGAAGAAAAGTCCGCCCGTGAGCTCGCTGGC
G 1 AVDIDTLES S QQEVFANHVEH GEEZKSARETLAG
GATGAGAAACTCAACTTAAATTCGCCCAAGCAGCTCCAAACCGTCTTATTCGAGACCTTGGACCTGCCAAAGACGAAGAAAACCAAGACTGGTTAT
DEKLNLNYNSPEKQLOQTVLFETLDLZPKTZXKEKTEKTGY
TCCACCGCAGCGAAAGAAATTGAGCAGCTGGCTATCAATCACCCGCACCCCTTTTTGGACCACCTGCTTGOGCACCGTGAGTACCAAAAGCTCAAA
S TAAKETITEQLATINUHPUHPFLDHLLAHRETYZ QKTLZK
ACCACGCTTGAGGGTTTGATTAAGACCGTGCAGTCCGACGGCCGTATCCACACCACGTTTAATCAGACCGTGGCGTCGACGGGACGTTTGTCTTCG
TTLEGLTIIKTVQSDGRIHTTTFXNQTVASTGRLSS
ACGGATCCGAACCTGCAGAACATCCCGGTTCGTACTGAATCCGGACGTACCATCCGCTCGGCATTCATCGTCGGCGAAGGCTACGAAACGCTACTG
TDPNLQNTIPVRTESGRTIRSAFIVGEGYETTLTL
ACGGCTGACTACTCGCAGATTGAAATGCGCGTTATGGCGCACCTGTCCCAAGACCCAGGTTTGATTGAGGCATACAAGGAAGGCGAGGACCTACAC
TADYSQIEMRVYMAHLSOQDPGLIEAYKETGETDTLH
AACTACGTCGGCTCCCGCGTCTTCGATGTGCCAGTTGACCAAGTCACCCCAGAACTACGCCGCCGCGTCAAGGCTATGTCCTATGGTCTAGTCTAT
NYVGSRVFDV VTPELRRRVKAMSYGLV
GGCCTTTCCGCATTCGGTTTATCCCAGCAGCTGTCCATTCCAGCGGGCGAAGCGAAGAAGATCATGGAAGCCTACTTCGACCGCTTTGGTGGCGTG
G LSAFGLSOQQLSTIPAGEAKE KTIMEAYFDRTFSGG®GY
AAGAAGTACCTCGCGGATGTTGTTGAACAGGCCCGTAAGGACGGCTATACCGCCACGGTCTTTGGTCGTCGCCGCTACCTGCCGGAACTGACCTCT
K KYLADVYV Q ARKDGYTATVYVFGRRRYTLPELTS
GATAACCGCCTCGCACGCGAGAATGCTGAGCGCGCAGCGCTAAACGCACCAATCCAAGGCACCGCCGCGGACATCATCAAGGTCGCGATGATCCGC
DNRLARENAERAALNAPIQGTAADTIIKVAMIR
GTCGACAATGCCCTCGAAGGCTTCAAGTCGCGTGTGCTTTTGCAGGTGCATGACGAATTGGTCGTCGAAATTGCTCCTGGTGAGCTCGCCGAGGTG
YV DNALEGTFIEKSRVLLQVHDELVVETIAPGETLAEH/VW
CGGGAGATTGTGGAGCGGGAGATGGATGCATCGATAAGCTTGCGTGTCCCACTCGAGGTCTCTGCCGGCACCGGTGATAACTGGGACGCTGCTGCG
REI VEREMDASTISLRVPLEVSAGTGDNTW®¥DAAA
CACTAGGAAATCTGTAGCTGGCAGGAATTGAAGCGCATCTTGCGTGGATAACTTCGCGCGCCCCTGACTAGTTATCCACTGGGGTGCGCTCCACCA

H
TGGTCTTAGCGAAGTAATCGAATGGATGCTGCGCGAAGCCGAAGATAGATAGGCCGAGCATGGCCACGATGGTGGGCTCAACGTAGGGAATGCCGA
ATGCTGCGAGGACAGTCAGAAGGATCCAGCTGTTGCGAATCGCGGATGTTGTGTAGCCCCGGTTAATCGAGATGATT TCCAGCTGCAGCGACCACT
TGCCCAACGAGGTGTTCCAGCGGCCTTCGACAATGGTGCGGTAGGCGAAAAAG
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Fig. 1.. Nucleotide sequence of the putative DNA polymerase I gene and deduced amino acid sequence in B. ammoniagenes. The
und.erhne.d sequence preceeding the GTT start codon of the DNA polymerase [ gene is a putative ribosome-binding site. The predicted
amino acid residues are described below the nucleotide sequences. The numbers at the end of each line correspond to the nucleotide posi-

tions.
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Fig. 2. Organization of the genes encoding the DNA polymerase I (pol4), 30S ribosomal protein S1 (rpsA), and glucose-specific
Enzyme II (ptsG) in B. ammoniagenes chromosomal DNA. The arrows indicate the direction of transcription. The numbers indicate the

nucleotide positions on the sequenced chromosomal DNA.
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Fig. 3. Comparison of B. ammoniagenes DNA polymerase I (BAMDPOLY) with other DNA polymerase I of S. griseus (AAG43108),
Rhodococcus. sp. ATCC 15963 (AAG43103), M. tuberculosis (L11920), and M. leprae (Z466257). The amino acid sequences of the five
polypf:ptides are shown by a one-letter code and have been aligned by introducing gaps (hyphens) to maximize the similarities. The resi-
dues identical to the DNA polymerase 1 amino acid sequence of B. ammoniagenes are indicated by asterisks in all other sequences. The
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numbers at the end of each line correspond to the amino acid positions in the proteins.
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Table 1. Amino acid sequence homologies in the domains of
DNA polymerase I between B. ammoniagenes and others

Accession . 3—>5 53
No.* Strains exonuc  exonuc polA
— '+ B. ammoniagenes 100 100 100
QOF179 8. griseus 63.9 75.3 85.5
QYF192  Rhodococcus. sp. -0 55.7 66.3
Q07700 M. tuberculosis - 54.6 64.0
P46835 M. leprae - 52.8 62.6
Q9S2K0  S. coelicolor - 54.2 63.2
Q9F176  R. erythropolis 271 36.9 45.0
Q50391 M. smegmatis NS¢ NS¢ 44.0
Q9X8B4  S. coelicolor NS¢ NS¢ 22.6

“pFam accession number.
Amino acid sequence of the domain was not determined.
‘not sequenced.
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