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Ornithine decarboxylase (ODC; EC 4.1.1.17) 1is the first and rate-limiting
enzyme in the pathway of polyamine biosynthesis in eukaryotes. Previously
genomic ODC sequences have been reported for yeast (1), trypanosome (2) and
mouse (3-5). Here we report the complete nucleotide sequence of a 7776 bp
BamHI fragment, carrying the complete rat ODC gene (clone pODC821). Comparison
of this genomic DNA with rat ODC cDNA (6), reveals that the gene consists of
12 exons and 11 introns, as was also found for mouse genocmic ODC (3,5). As in
mouse, 2 introns are found in the 5' untranslated leader sequence, which spans
303/304 nucleotides (7). The first of these also represents the largest of all
introns, comprising 1877 bp (nt 1344-3220). The organization of the protein
coding part of the ODC gene 1is strongly conserved between mouse and rat.
Intron/exon boundaries are found at identical positions in the coding
sequence, giving rise to exons of identical length. Intron lengths, however,
vary between rat and mouse. At the 3’ end of the gene 2 alternate polyadenyl-
ation sites are found (see fig.l and also ref. 6). Besides the TATA-box
several other putative promotor- and enhancer elements are discernable: 9 GC-
boxes, 5 wupstream of the capsite (nt 1157/1158; ref.7), 1 in exon 1 and 3 in
intron 1 (see fig.l and ref. 8); 2 AP-1 bindingsites, 1 upstream of the
capsite having a single nt mismatch and one perfect ccpy in intron 1 (see
fig.l and ref. 9); 1 Ap-2 bindingsite having 2 mismatches in a conserved 13
nucleotide sequence (see fig. 1 and ref.10);1 cAMP responsive element with 2
mismatches (see fig.l and refs.3,11).

1 T TTTAGTTGAG AATTAACAAA CCATTAACAG CGTGTACATA GTAACAAGTT GGAGTTACTC CTAAGTCTTC CCAATACTGA ATATGTAAGT

121 AACCAGTCAG TCCCACTTAT TCTTTAACAA TGTAACTTTG G GGGATTTAGC AG AGCGCTTACC TAGGAAGCGC AAGGCCCTGG GTTCGGTCCC CAGCTCCAAA
21 AMMACAATGT AACTTTGGTG GATACAAATT CACTGCCCAG ACTCTTTTCC GGTCCAGACT TCTCAAAGTG ACTTAGTTGT AGCTACCCTG
361 AAAGATTTAA CAGAATAAGG GACAGCTGTT GGCTTGAAAC CCCTCAACCT CTTCCCTAAC ATGCGACTCT TGCTTAGATA AAAGGCATTA TCTTAGCATG CAACTGGTGC CTAGAATCTA
481 61 TGTCTCTCAG CAAGTTTTCA

601 TAGTCTACGT GGCCCGCACA CAACTCAAGG T GCAAAGCCGA GGAAGAGTTT TGCTAGTCTT
71 CGTGATTGAA CCGGTTGCAA c T

841 CCCTGCGGCA AGCTGEYAGY CAGGACTGGT CEEELERC0A GCGCTTRETED ATEGEEERGE GGCTGGGCAC
961 GCGCOGCGCC TCGLCOLACT CCGGGTTGGC CGCCAAGGAG TCCECGETEC TCCCCCGCGE CTCCCGGLCG GAACCGATCG

7081 GGGCTGGTTT GAGCTGGTGC mwcmwc wx@ TAGCGGCGCG TCGLACCGTC mﬂmmmmw

1321 va 606C0C0GaA oumcmm [ mccnocs

1441 AGCCTECGCC CYGAAGGCAG CAGCTGTTCC TGGCCCTTGG TCe6eeLTCC Acrmccmum:
1561 CAGECGCCRT GCAGTTTCCT GCTTTCTTTA GTTTTGCTAC GTGTACAGAG CAGAGCTGAT GACTCGAAGT GGAAGTCGAT AGACCTAATT
1681 TAGTCAGSGA ACTTGGATTT TCTTTGAATG ACTTAGGGGT TTACGGGAAA CGGATTCCCG GCTGTCTTGG AAGCCCGACT
1801 TGTTTTATTC AAACCTAACA TCGGGCAGAA TTTGACTGGA
1921 GTTCATTTTT GTTTTAATTG GCTTGTATCT CATCCAGATT TAACTTCTTG TGCTAATTGT T T T AGTGTTAGCA TTTTTTTTCT TTTATCTITT
2041 TYTICTTTTT CTTTTVITIT TTTTITTIVIT TTGTATIGAG ATTTCAATGA AAGTTTTCCA GGTTTAAGCC GGAAGGCTGC CTGGAAAATA
2161 CTTAACAAGA CCTAAAATTA CAAAGTTACT AT Gt GCTGGTCTGT AGTCTTCACT TAAGAGAGGT TTATGCAGCT
2281 16 TAAAGCTTAA AGTGTGCTTT ATCATGCATG GATTTGGATT GGCCTCTCAT

2401 ACTGGCTCCT AACCATTGCC CAGCCTTGGT AAMGTTTT ACCTGGCCAC TTGCTGCTGG TGTCCATTTC ATAAGACCCA
2521 GGCAGGAGCT TTTATTAAGC GTGGTGATCT TGCTTATTTT TGTTAGTAAA AAAGTTGGCC AAMAAATTTCT TCCATATGGT TATTATCCAT A T

2641 TTGGATTCEC ATTTGGTAGG TGATGTTTCA GAATTGAATT TTTTTAAATG CTAGTACTGC ATAAMGTTA
2761 GGGAAGTTTY GGTGGATTGC ar AGACCTTTTC

2881 GTTACTGTAT GCCCATTAAA GTTTTTGAAG AT TAACTCCGTT CCGTTTTGGA GAGGGGCAGG
3001 GATTGAGATG TTCTATGTGT ATAGAGCTGT GGCATTCAGT TTTGAACAGT GTGGAATCTA TTTGAGTATT GGAGATATTT GGGGGGGGGG TCTTCACGTA GTTCTGACCT CACAGTTGAT
3121 c1 Gt GTAACCTTTA T GTTGTGTTTC TACTCACTAG JGTTTCCACC ACTCCAGGAG
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3261 TAATT TTCCAT TAGGTTTT CTGTGTAAGT ATCAGTTTAT ACTTGYGAAT TTGTGTTGAA GCAGTGCTAA GACTTTGAGT
3361 GCATTCACTT ATTATCTGCT TATTGT JTATIGTTT! T [ \G_CTVTACT: T T TAT_CCTCGAT! 144 T
3481 CTAAGGACAT TCTGGACCAA AAMTCAATG AAGTTTCTTC CTCTGTAAGT TCCATAAAAG AGCATGCCTT GCCAGAGAAT CTAGAATTTG
3601 ACTGACTGGG CTGTCTAGTG AGGATTTTGT CTTCAGTGTG AGACTGTTAA TGAGGTCCCT
3721 GAACCCACTC ACTCTCATTC CAGGATGATA AGGATGCTTT CTATGTTGG GACCTCGGAG ACGTTCTAAA GAAGCATCTG AGGTGGCTGA AAGETCTTCC CCGTGTTACT CCCTTCTATG
3841 CTGTCAAGTG TAATGACAGC AGAGCCATAG TGAGCACCCT GGCTGCCATT GGGACAGGAT TTGATTGTGC AAGCAAGGTA AGACTGCTTA TCTCACCCCA AMAGGGTTAT CAGTTGATGT
3961 GCTTTTGYTT GTCAAACTCC GTCTATATAT ACTGATCTTC TCTTTCAGAC TGAAATACAG TTGGTGCAGG GGCTTGGGGY GCCTCCAGAG AGGATTATCT ATGCAAATCC TTGTAAGCAA
4081 GIGTCTCAGA TCAAGTATGC TGCCAGTAAT GGAGTCCAGA TGATGACTTT TGACAGTGAA ATTGAGTTGA TGAAAGTTGC CAGAGCACAT CCAAAGGCAA AGTAAGTCTT CTGATTGAGC
4201 ACAAAAAGGC TGGGCTTGCT AGGCAGACTA TAATCTTGGT TCCTTATTCC G GGTTAGAATC
4321 TGATTGGATG GAGTGCTTAC T CACTTGTTTC TGGTTT T TAAGT
4441 T1GGTGECAC ACTGAAMMACC AGEAGGCTTC TCTTGGAACG GGCAAMGAG CTAMTATTG ATGTCATTGG TGTCAGGTGA ATAGTTACAG TAATTTTAA
4561 GeeeeTTTTT TTGTTTTIAT TTCAGETICC ATGTGGGCAG TGGGTGTACT GACCCTGAGA CCTTCGTGCA GGCAGTGTCA GATGECCGET
4681 GIGTCTTTGA CATGGGAGTA AGTACATGAC TCCTGGAGGA GGGCTGTCTT GATTGAAATA ACCAAACCAC TGAATCTAGA ATTTGCCTCT TGTAGAAGCT GTCTGCATAA CAGATTTTAA
4801 AACCATCTGY CCTGTGCATT TAAACTTGTG AATCTAGCAA TTTGACTTCC AAATTTTCTT GATTCTAGAC AGAAGTTGGT TTCAGCATGT ATCTGCTVGA CATTGGTGGY GGCTTTCCYG
4921 GGTCTGAAGA CACGAAGCTT AAATTTGAGG AGGTAATTAT ™™ GTATTTACCA T T TTTACTGATT ACATGCCTGG
5041 TGTTTVTGTTC TCACTACTYG TTATTTGCAA CTGTAGCCCA GGCTGGCCTT GAACTTTCAG TTCTCCTGCC TGTTTCCCAT ATTTTAATGT TTAGCTCAGT GCTTATCACT ATTGTACTAT
5161 GAAGTAGACA GGGTGGAAGG AGTTATATCT TGTTGGCATG TATTCAGAAT TCAGCATTTG GCCCCTCTTG TAATCCATTT TGTGCTATTT TATTAAATAT TAATATAAAC TATTCATAAT
5281 GTGTTAGAAA ACTAGTTTCC AGAGAGGTTT GTTGCTTCTG TTGCCTGATG GC
5401 TCTTACACAC TcrrTcTecT TCCCTTCTCT CACTTAGATC ACCAGTGTAA TCAACCCAGC TCTGGACAAG TACTTCCCAT CGGACTCTGG
5521 AGIGAGAATC ATAGCTGAGC CAGGCAGATA CTACGTCGCA TCAGCTTTCA CACTTGCAGT GAATATCATT GCCAAMAAMA CCGTGTGGAA GAGCAGACC GGCTCGGACG GTATGTGGTG
5641 T TGTTTTTCTA GATGAAGATG AGTCAAACGA GCAAACTTTG ATGTATTACG TGAATGATGG
C T

5761 AGTGTATGGG TCATTTAACT GCATICTITA TGACCATGCA CATGIGAAGG CCCTGCTGCA GAAGGTGAGT TGCTCTAGCA
5881 AGTTAAGAGC CTGAGTTCAA T CTCACCACCA T cr

6001 GTCTGAAGAA TAGCTACAGT GTATTTATAA TCTTTAAAAA AAAACAAACA AAAAACAAAC ATTGTCTTTA TACAGAGACC CAAGCCAGAT GAGAAGTATT ACTCATCCAG CATCTGGGGA
6121 TGTA GCCTGCCTGA AATGCATGTG GGTGATT TGTTTGA GAACATGGGT GCATACACTG TTGCTGCTGC TTCTACTTT
6241 AATGGGTTCC AGAGGCCAAA CATCTACTAC GTAATGTCAC GGTCAATGTG GTGAGTGGGG CTGTGCCTGC TCATGCTCTT TTGGTTGCTC AGTGTAATGT TTGCCTACTG TGAGCCAGAA
6361 GCCTGGGTTA TGCCTGATGC ACATACTATG ATCACCTGAC CTGTCTCAAA GGGACTGAAT TTGTGCTTGC TTTTTATGIT
6481 TGATAAGTTT TTTTTTTACC TTGAGCTAAA TACAGAAATG GAGTTTTTCC AAGTAATTAC TGCTCATCTT CAGATATTTA CTACTAGGAG AGGTCTTACA AGTAAGCCAT TAGATTCTTT
6601 TGCAACTAAA ATATTCAAGT TAGCATATGT GACCTGTGGG TTCCTTAATA ATGAAATTTT ACATTGGATT GTTYCCTGGT T Cr
TGCCCAATTT GGAGGGATTT GGGTTTTGAA TATGCCATAT ATGCCTTTGT TTTTCAGGCA ACTCATG C AGGAG(

6961 AGTTCACGGE ATTTGGGGGG ACCATTTAAC TTAATTACTG CTAGTTTGGA ATGICTTTGY AAGAGTAGGG TTGGCACCAA TGCAGTATGE AAGACTAGG AGATGGGGGT CACACTTACT
7081 T TIT_AT 18441 TGAT ACTAATGAGY T TGCTGAS CATTTGTAG CTTGTACATT_GGCA

7201 GCT, TG T TA_TCTT T 7T TGTG T TAT TYACA \CAAACT TCTGCACA TGTGTGYTA
21 i CA i TGATA TCT TCAATGY Al TCTCAAGTGT TTACTGTGAA CTTGGTGCCC AAAGTCTCTT
7641 1 T TAGT TCTTGA CTT! T_TCCT: \ TCTTTG AACCYTGCCT GCA TGACTGCTCC CTi 1T TCA(
7561 TCACCA( TAGTAACAG TT! TATC \CAGCACT_T| TCAA _CTTCCT! [TTCAAC AACAGCAACT ACTGTGTTGT AAATTTTTAC CTTGACCTTT CATATTATAG
7681 TCCTGCTCAG TTTATACACC TATTGCATCC CCAAAGAAAT GCCAGACTCT TAACCTAGTT AGTATTGAAG ACCTGTAGGT CAGGAGGAAG GGATCC

Figure 1. Rat ornithine decarboxylase genomic sequence: exons are underlined.
Translation initiation - (ATG, nt 3423) and termination site (TAG, nt 6920)
are indicated by closed circles. Conserved sequences are depicted by boxes:
TATA-box (nt 1125); 9 GC-boxes (nt 922, 935, 943, 971, 1044, 1255, 1446, 1549
and 1594); c-AMP responsive element (nt 1108); 2 AP-1 binding sites (nt 856
and 1680); AP-2 binding site (nt 822); 2 polyadenylation signals (nt 7232 and
7619).
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