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The gene for S-adenosylmethiomine decarboxylase (AdoMetDC) was 1solated from a rat genomic library using AdoMetDC cDNA as a probe
Nucleotide sequence analysis shows that the rat AdoMetDC gene consists of 8 exons which encode a protemn identical to that inferred by a rat
AdoMetDC cDNA sequence The exons range in length from 43 to 1964 base pairs spanning 15672 bases of chromosomal DNA All of the
exon/intron Junctions were found to conform to the consensus sphice donor and acceptor sequences Exon § corresponds to the 3’ noncoding region
of the 2 species of AdoMetDC mRNA which are formed by alternative utilization of 2 polyadenylation signals separated from each other by 1272
nucleotides The transcription mitiation site was located by S1 nuclease protection and by primer extension analysis, —325 nucleotides upstream
of the translation mitiation codon The promoter region of the rat AdoMetDC gene contains a TATA box at —29 base pairs No typical GC or
CAAT boxes are located in the promoter, but six GC boxes and several putative binding sites for both tissue-specific and non-specific transcription
factors are found 1n the proximal part of intron | Southern blot analyses reveal a complex hybridization pattern suggesting that there arc multiple
coples of the AdoMetDC gene 1n the rat genome

S-Adenosylmethionine decarboxylase, Gene, Rat

I. INTRODUCTION

S-Adenosylmethionine decarboxylase (AdoMetDC,
EC 4 1.1.50) 1s a key enzyme 1 polyamine biosynthesis
Its product, decarboxylated AdoMet, serves as an ami-
nopropyl donor n spermidine and spermine synthesis
(1,2] The mammalian enzyme 1s synthesized as an inac-
tive precursor of about M, 38 000, which 1s converted
to the active enzyme with subunits of approximately M,
31 000 and 7500 by a putrescine-stimulated mechanism
[3-6] The laiger subunit contains a covalently bound
pyruvate prosthetic group [7,8], which 1s formed during
cleavage by a seunolysis reaction [9] AdoMetDC ex-
pression 1s not tissue-specific, therefore this enzyme may
be encoded by a housekeeping gene. However, unhke
most enzymes of this class, the activity of AdoMetDC
is highly subject to regulation by trophic stimuh [10,11].
Threc classes of regulatory phenomena apparently un-
derlic changes in AdoMetDC activity, These include
changes 1n the amount of AdoMetDC mRNA either by
increasing the transcription rate or by a stabilization of
the mRNA [3,12,13] In addition, changes occur 1n the
translation efficiency of the mRNA [14,15] and mn the
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intracellular stability of the enzyme 1tself [16,17] One
or more of these steps 15 negatively regulated by the
cellular spermudine and sperminc concentrations [17].
However, the exact mechamism by which the po-
lyamines interfere with AdoMetDC synthesis 1s not well
understood

As a first step toward an understanding of the mech-
anisms regulating AdoMetDC gene expression, we have
analyzed the orgamzation of the rat AdoMetDC gene
Previously we have described the 1solation of a
processed pseudogene coding for rat AdoMetDC [18]
The present work reports the molecular cloning and
characterization of a rat gene that codes for a functional
AdoMet decarboxylase

2 EXPERIMENTAL

21 Enzymes and chemicals

Restriction enzymes were purchased from New England Biolabs
and Boehringer-Mannheim The Scquenase scquencing kit was from
the United States Biochemical Corporation and the radiolabeled nt
were from Amersham Ohigonucleotides were synthesized on an
Applied Biosystems DNA synthesizer The rat genomic BamH]I partial
library in Lambda DASH was purchased from Stratagene

22 [solation af genonne clones of rat AdoMetDC

About 3 x 10 plaques of the rat genomic hibrary were screened by
plaque hybridization [19] The hbrary was imtially screened with a
nick-translated 1013-bp Pstl-Pstl fragment of pSAMrl correspond-
ing to the coding sequence of the rat AdoMetDC cDNA [3] DNA was
purified by cesum chlonde density gradient centrifugation [19]
Purified positive clones were characterized by restriction mdpping,
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and suitable restriction fragments were subcloned into pUCI9 vector
for further restriction mapping

23 DNA sequence analysts

Single-stranded and doublestranded DNA sequencing were per-
formed by the dideoxy chain termination method after subcloning
fragments into M13 or pUCI1Y vectors, respectively [20] All DNA
fragments were sequenced on both strands with the exception of those
regions which were 1dentical to previously published AdoMetDC
cDNA sequences [3,18] DNA sequences were analyzed using the
Microgenie computer program (Spinco Division, Beckman Instru-
ments, Inc, Palo Alto, CA)

24 Genomic Southern blot analysis

DNA was 1solated from rat brain as described by Mamatis et al
[19] Genomic DNA (10 ug) was digested with restriction en-
donucleases (5 umtis/ug), subjected to 1% agarose gel electrophoresis
and blotted onto mtrocellulose membranes by the procedurc of
Southern [21] The membranes were then hybridized with [*PcDNA
probes for AdoMetDC

25 Primer extension

Primer extension analysis was performed in modification of a pro-
ccdure by Boorstein and Craig [22] An single-stranded DNA frag-
ment from restriction endonuclease digest (a Pvull-PpuMI fragment
187 nucleotides n length) was used 1n a primer extension experiment
The fragment was end-labeled with [y-?PJdATP and T4 polynu-
cleotide kimnase (New England Biolabs) and was annealed to RNA at
50°C for 3 h in 50 u! of 80% (v/v) formamude, 6 4 M NaCl, 10 mM
PIPES (pH 6 4), 2 mM EDTA The hybnd was precipitated in ethanol
and dissolved 1n 40 ] of a buffer containing 10mM Tris-HCl (pH 8 3),
10 mM dithiothreitol, 6 mM MgCl,, and 1 mM of each of the four
dNTPs Primer cxtension reaction was done at 42°C for 1 h n the
presence of 20 umits of avian myeloblastos,s virus reverse transcriptase
(Promega) The product was electrophoresed on a 6% denatuting
polyacrylamide gel The poly(A)RNA was prepared from Sprague—
Dawley rat prostate as described previously [23,24]

26 S Nuclease protection assay
A 503 nucleottdes single-stranded Scal-PpuMI fragment labeled at
the 5' end with [y-YPIJATP and T4 polynucleotide kinase was

FEBS LETTERS

October 1991

—_)

Fig 2 Nucleotide sequence of the 5-upstream region of the rat
AdoMetDC gene WNumbers on the left refer to nucleotide positions
within the rat gene starting at the site (+1) of transeription mitiation,
and the nucleotides 5’ to residue | arc indicated by negative numbers
The protemn translation i1s shown above the first exon, with dashes
above the untranslated sequences The gene sequences homologous to
the transcription factor DNA-binding sites are underlined and indi-
cated These nclude one TATA box, one C/EBP-binding site, 6 GC
boxes, 2 CCAAT clements, 2 octamer core-like sequence motifs, one
*AP-2-like’ clement, onc SV40 core enhancer sequence and one ‘BTE’
element Five repetitive elements are also underlined including one
MT-4 repeat. 2 type Bl repeats and one type B2 repeat mn the 5
flanking region, and one mverse type B2 repeat within the first intron
The sequences representing the A and B boxes of the split polymeiase
I promoter are overlined The flanking direct repeats are underhned
with dashes

annealed to 15 ug of poly(A)RNA n 50 ul of 80% formamide (v/v),
04 M NaCl, 40 mM PIPES (pH 64), | mM EDTA at 58°C for 16
h [25] The hybndization mixture was digested with 300 units of S1
nuclease (Boehringer-Mannheim) 1n 0 5 ml of 028 M NaCl, 005 M
sodium acetate (pH 4 5), 4 5 mM ZnSO,, 16 ug/mi single-stranded calf
thymus DNA at 30°C for I h The reaction mixture was extracted with
phenol/chloroform, precipitated with ethanol, and electrophoresed on
6% denaturating acrylamide gel

3 RESULTS AND DISCUSSION

A genomic A phage library was screened using mck-
translated fragments of the AdoMetDC cDNA to 150-
late the rat AdoMetDC gene. The imtial screening was
performed using a probe covering the coding sequence
of the cDNA Two recombinant colonies yielded posi-
tive hybridization signals and the clones AAdoMetDC
62 and AAdoMetDC 33 were 1s0latcd Restriction frag-

ATG H KH K E KE K TGA EH
H H H B K h BKIE ke o ‘
] | L 11 N .
1 2 3 4 5 6
AATTAA  AATAAA
A AdoMetDC 62
S 1]
A AdoMetDC 33
] —
0 5 10 15

l Jd A 1 L. ' (! L A

(kb)

A, I L 1 'l 1 l L

Fig 1 Structurc of the rat AdoMetDC gene Two overlapping rat genomic clones (AAdoMetDC 62, AAdoMctDC 33) spanning over 20 kb were

1solated and characterized as deseribed 1n Section 2 Top, a4 composite map of the riat AdoMetDC gene 14 shown with restriction sites located ds

indiczsted H, HindlIL B, LeoRIL K, Kpnl, B, BamH! The exons are depicted by boxes, and they are numbered sturting from the &hcnd of the

gene The coding sequences are shown by solid boxes and the noncoding sequences are shown by open boxes Theintrons and Munking sequences
are depicted by sohd lmes, Exons were located by restriction mapping and sequencing A scale in kilobdses 1s shown below,
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C/EBP
-1438 AAGTGTTGGTTAGACTGGTQQJ&QJ;;;LL1
_1350 ~ A . A A F 2 A B AT
-1260 QQAAAgAQIggIIAgIQQQIgIIQQIIQngAQQgEQgIQiZIIQIAQQATTGATGACAGTGGATTGGGCCCTCTCACATTAATCATTTA
-1170 AAAAATGTCCTCTGGGACTTGGCTACAACGTAATCTGATGGATGCACTlCTTCAATTGAGGGTCCTTCTTCCCAGGTAACTCTAGTTTGT
-1080 SSAGA ATCACACA A A
-990

-900
-810
-720
-630

-540 I 1 AA I AAGA A AA A A A i CGGCCCCCTCTICCTGCAGCTTCT

-450 TTCCAATCAGCTGTAGAGAAAGAGAGAGCCTCTTAGGCAGGGGTCGCTGGGTCTCAAGCTTTGGAAGGCACCTGAACTCCCCTTCCTGGC

-360 CCTTTTCACGCTATACCCTCTGTATTAACCAGCAGTATACTTATAAAGTCAGTGATAAAGCTGCTGCAGGTCCTTACTCCATAAACTCCC

-270 TCCTGCATCGGTTCACTGGGTGTGCTGCTTCTGCTGGACAGAAATTCCCCAGTAGATGTCAGTCTGAAATCCTAGGTTCGTCTGCAGAAT

-180 GCTGTGATAACAAACCACACACACTCCACTCTTTGTAAAGACATTGTGTGCTGTGCTTITTGTTTCTGCATGAAGACTGTACCAGTAATTC
TATA-box

-90 AGTACTAATGGCAACAGCAGGGGATCGCGTCACTTCCTGGCCTGTCGGGGGAGGATGCTTATATAAAGTCTGCGCTCACGCACAACCCTC

hoprae) o B S T it el
1 GCTTACACAGTATGGCCGGCGACATTAGCTAGCGCTCGCTCAACTCTCTCTAACGGGAARGCAGCCGACTACAAGAGACTGAACTGTATC

181 ATAAAATTATAGCAAAAAAAAAAABAGGAACCTGAACTTTAGTAACACAGCTGGAACAATCCGCAGCGGCGGCAGCAGCGGCGGGAGAAG
——————————————————————————————————————————————————————— MetGluAlaAlaHisPhePheGluGlyThrGluly

271 AGATTTAATTTAGTTGATTTTCTGTGGTTGTTGGTTGTTCGCTAGTCTCACGGTGATGGAAGCTGCACATTTTTTCGAAGGGACCGAGAA

sLeuLeuGluValTerheSerArgGlnclnSerAspA1aSerG1nGlySerGlyAspLeuArgThrIleProArﬁ
361 ACTGCTGGAGGTCTGGTTCTCCAGACAGCAGTCCGACGCAAGCCAGGGATCTGGGGACCTTCGTACCATCCCAAGGTSGGTGCTGGGGCC
SV 40 core enhancer Spl
451 TGAGGQIQQIIQQCCGTCGCTCCTGCGAGGCAGGAGTGGCGGCCTCAGGTGGGGCCAGGTCAGCQQQQQQGAACTGGCTTCTCCCGCCGC
541 CGTTCCGGGGCCGCCTECGCCTCEGGGACGGGAAGAGAGGAGGCCGGLUCGGCCGCGTGCTCAGGTAACGTCCCCGGCGGACGGGGGAGLG
Spl
631 GAGCACACCGEGGECCCCGRCGGEGEGECECECEGCCTCCGGCAGGTGTEGCTCGGTTCGGCGTGCCCCTGCGGETGAGGGGCGGGCGGAGCAC
Spl spl “AP-2" Spl
721 GAGTTQQQQQQGCCGCTQQQQQQCGAGCAGGQQIQQQGCCGCGGGGTAGGCGGCCGCGCGTGGCGCTCGCTCCGGCGGTGGGATTQQQQQ
811 QGAGTGGCCGTGTCGCAGTGCCCGGCCCCGCCGACGCCCCGACGTGCCCTGCAGCAGAGGCATCGGGACCCTCTGGCTTTGCCCCGGAGG
901 CTCCTGACCTTGGGCTGTCTAACCTGTTCTGGAGGCGAGGCCGAGCTCGCGGAGAGCGAGGAGGGGTGEAGCAGGGTTTGCCTGCTTTCCA
991 GAGGTACGAGCCGCTCAGCCCGGAGAGCTATTTTATTIGATGCCTTAAGCCGAAGCAAAGGAAGCCTGGGGGCCCTAATCACGCCCGGGC
1081 GATCACACGCCGCACGGGACGTGGTTCGGAGAGCTGTTCGTGACCTCGCTATGAGAATCGAGCTTAGAAGCGCGGGTGACACCGAGGATG
Spl
1171’CATGGACCCGCQQQQQQTGACACCAGCGCAGGCTTTGGCGGCGGGTATGCGGCGTCCGCTGTGCTCTAAGGCGCACTAATGCGGCTGGAG
"BTE" CAAT-box
1261 TGGCGGAGQAAQQQQQQIQQIQQQQIIQATTGACAGGCQQAQQAAIGAGCTCCTGGGCCCCTCCGGAGCCTGGCCCCAGGGTGTQQAQQA
CAAT-box
1351 AIGGGCGTTTTAGGAATGTTGGCTGCGCGGTGCAACCGTCCTCTGACAAAAAGCGAGAAGAGAATCCAGGCGGCCACGTGCTGCCGAGAC
OoCT-1

1441 TTTAAGGCACACTGGGAAACGCAGTTCTTAGTAGTTGCTGCAAACGITTCCATTGTAGGGCAGAAATGTACCGGTGTCGCTGAGGTCTCA
1531 GTTTTCCATCCTCACGCCAGGCGTGTGCCATTTTCAGTTGCAAAACACTTTTCGCGTTTTCTCATAGCAAGCCTAGAGAAGCTTCCTTTC
1621 TCCTTATACAAATGGCLAGCTGATTGTCATAGGCGCCAGGACAAGCCAGTGTTAATTTTATTTCCTAGAAAATCTCGGGATGGACTGARA
1711 GAGGGACGCGCTAGGAAATTACCAAAGACATTTGGAACTTGACATGAATCTACATACTA“TTCTCCTTGATAATGGGAAGGTTTTCGTTC
1801 TCAACTTAGTTGGAAATGCCAGAATGGCATITCTAS y ele]s) ! LI

1891 AGCACCCACATAGCAGCTCOAACCATCTGGGGCATTICTGGAGGATCTGACGCCCTCTTCTGACTCCTGAAGGCACTGCACACCTGTGGGGC

1981 ACATACATGTAGGCAAAGCATCGATAGAATAAAATAATATATATTAATGCTAAAATATAGTAACGCTTGATTAAAGTGGCTTCAGAGTAG

2071 AGGAAAGGTGGAGCTITTTTAAAGGTAGGCTATTTTTTTCCTACCCAGCGTTTCTGTGTGCCCCTGGCTGACCTGATTCACCTGCCTCTG

2161 CCTTGGGAGACCCACCACTGACCTGTGCTTTCTGTAAAACTACCTTTATATGTGTGGGTGCATGTGTAACCAGAAACTGAAAATTTTGTT

2251 TTGTTTTGATGTGGTTATATCACATAGOAGCTGANGTCTCTTGGAAAGAACTCAAAG TTGATCGCTTTTTCAGTGACCATCTAGCTGAGG
ocT-1

2341 GTGCACTGGTTGTTAGATGCTTTAAMAANIGCCTGGGAAACCGGAGATAANTCTCCTAGTCAGGGGCTCACAGAGSITIGLATCTTTIC
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ment mapping and Southern blot analysis revealed that
these clones partially overlap

A schemauc representation of the rat AdoMetDC
gene 1s presented 1 Fig. | The overlapping A clones
span over 20 kb. Restriction digests of the cloncs using
the enzymes EcoRI1, HindIll and Kpnl established a
partial restriction map of the rat AdoMetDC gene
locus The hnear order of the exons and intervening
intron sequences was deduced from a detailed sequence
analysis of subcloned genomic AdoMetDC-specific
fragments. The nucleotide sequence of the §’-upstream
region 1s shown in Fig. 2 The entire nucleotide sequence
of the rat AdoMetDC gene has been deposited n the
EMBL data hbrary under the accession number
M64274 The gene consists of 8 exons and 7 introns
which obey the gt-ag splice rule [26] (Fig 3) The 5’
noncoding region of the AdoMetDC mRNA 1s repre-
sented by 325 nucleotides 1n the first exon (Fig 2 and
Table I) The rest of exon |, and exons 2 through 7, as
well as the first 135 nucleotides of exon 8 ¢ncode the
AdoMetDC protein The nucleotide sequence 1s 1denti-
cal to the coding region of the AdoMetDC cDNA
[3.18] The remaimning part of exon 8 corresponds to the
3’ noncoding region of the two AdoMetDC mRNAs
detected in rat cells [3] which apparently are foimed by
alternative utilization of 2 polyadenylation signals sep-
arated from each other by 1272 nucleotides [18]

The transcriptional start site of the rat AdoMetDC
gene was determined by a combination of primer exten-
sion and S1 nuclease mapping procedures because the
5" end of the rat AdoMetDC ¢cDNA 1s truncated [18]
The result indicated that AdoMetDC mRNA transcrip-
tion s initiated at a G residing 325 nucleotides upsticam
from the tianslation start site (Fig 4). This 1s 1n agree-
ment with the finding that ¥ AdoMetDC borders by the
flanking direct repeat at the same nucleotide ([18] and
Fig. 3)

The promoter regions of housekeeping genes are fre-
quently charactetized by one or more of the following
features segments with a high content of G+C residues
(GC boxes), especialy within the first 100 bp of the
5-flanking DNA [27], absence of a typical TATA box
Just upstream of the stait site [28]. and the presence of
octamer-like core sequences {29,30] The region of the
rat AdoMetDC gene 5’ to the transcription mitiation
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Table |

Exons of the rat AdoMetDC gene and therr relation to the functional
regions of AdoMetDC mRNA

Exon I 435 nuclcotides 325 noncoding
110 coding
Exon I1 87 nucleotides 87 coding
Exon 111 127 nucleotides 127 coding
Exon IV 103 nucleotides 103 coding
Exon V 43 nucleotides 43 coding
Exon VI 238 nucleotides 238 coding
Exon VII 156 nucleotides 156 coding
Exon VIII 672 nucleotides (MRNA I) 135 coding
537 noncoding
1944 nucleotides (mMRNA II) 135 coding
1809 noncoding
Total mRNA I 1861 nucleotides
5’ noncoding 325 nucleotides
coding 999 nucleotides
3’ noncodmng 537
mRNA IT 3117 nucleotides

5’ noncoding 325 nucleotides
coding 999 nucieotides
3’ noncodmg 1793 nucleotides

The length of the exons of the rat AdoMetDC gene s presented and
theit relation to the 5’ 3’ noncoding and the coding region of the 2
species of AdoMetDC mRNA indicated

site, howevei, contains a TATA box at —29 but no
GC-boxes or octamel-hke motifs (Fig. 2) The only ad-
ditional consensus sequence mn the 5-flanking region
revealed by a computer search was TTGTTTGCTT,
which 1s sinular to the previously characterized HBV
cnhancer E stte [31] and C/EBP-binding site (CCAAT/
enhancer-binding protemn) of OTC enhancer {32]

The sequence of the first intron, however, contained
several known enhancer elements and recognition se-
quences for trtanscription factors Recently, a functional
1ole has been demonstrated for first intron sequences of
the human f-actin gene [33] and the mouse ¢-1 type I
collagen gene [34] The proximal 1egion of the first in-
tton contams six SPl-tecogntion sequences and two
CAAT box-hike sequences (GGACCAAT) Moreover,
thetc are two octamer core-like sequence motifs
(TTTCCAT and TTTGCAT) and two 1epeats of the
hexanucleotide ‘CCTCCC’ (‘AP-2-like’) which have
been suggested to have enhancer function in some viral

CAAG gtgggtgctggggcec IVs-1 7460
TCAG gtaggtgctgtgcat Ivs-2 1093
TCAA gtaagtacgcagact IVvs-3 970
CCAA gtaagtaaacctaga Ivs~4 1146
GTTG gtatgtggttttagt Ivs-5 1104
GGAT gtgagtggctegceag Ivs-6 100
TCAG gtaccttgacctctg 1vs-7 639

nucleotides gtttgttggtgacag ATCC
nucleotides ctttttctgttgecag TGAG
nucleotides tctettttttttaag AGCT
nucleot ides cctctttcetcacag ACGG
nucleotides tttacttgtacatag GTAC
nucleotides taacttttctectaay GGAA
nucleotides tttecttttttececcag AGTT

g 3 Eson mtron organization af the rat AdoMetDC gene Exon and mtron sequences are 1epiesented by capital and lower-case letiers,
tespectively, 1VS stands for mtenenmg sequence The numbers after each 1VS 1efer to then length
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Fig 4 Transcription start site of rat AdoMetDC gene Transcription
start sitc wds deterniined by primer extension analysis and S1 nuclease
mapping 4s described insection 2 A, lane 5, primer exiension analysis
End-labeled primer 1 Prall-PpuMI (187 nucleotides) (Fig 4B) com-
plementary to nucleotides 229 to 417 of exon | wds annealed to 15 ug
of poly(A)RNA from rdt prostate A, lanc 6, 81 nucleasc analysis An
anti-sense strand of 503 nucleotides 1n length (Seal-PpuMl) (Fig 4B,
complementary to nucleotides ~87 to +417) labeled at the PpuMlI
terminus and 15 ug of poly(A)RNA from ral prostate was used for
hybiidization reaction The reaction products were analyzed by polya-
crylanude gel clectrophoresis and sizes determined by runming i pdi-
allel DNA fragments of 4 sequencing redotion (lanes 1 4) performed
with ohigonucleotide complementary to nucleotides 400-417 (Fig 4B,
primet 2),

genomes [35] and have been shown to be necessary for
the function of cestam cellular promoters {36,37]. It may
be noteworthy i this context that the sequence
GTGGTTCG, present at the 5” end of intron 1, shares
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7 out 8 nucleotides with the SV40 enhancer core se-
quence GTGGMG [38,39] This core sequence has
been found 1n a number of enhancer elements of cel-
lular genes, and the cellular factors which interact with
the core element have been described [40,41] It has been
suggested that the core element plays a key role in activ-
ity of the enhancers [39,42,43]

Recently, a novel cs-acting regulatory element has
been demonstrated (designated BTE for basic transcrip-
tion element) which 1s requuied for a high level expres-
sion of the rat P-450c gene [44] The first intron of rat
AdoMetDC gene contamns a palindromic element
GAACCGGCGTGGTCCGGTTC, which 15 highly re-
lated to BTE Thus, the putative binding domains are
mainly located 1n the first intron of the gene

AdoMetDC is very highly regulated n the cell and
responds to a wide variety of stimuli affecting growth
Thus promotion of cell growth by mitogens, hormones,
growth factors and oncogenic transformation induces
AdoMetDC activity Supposing that the binding sites 1n
the first mntron aie functional, they could explain the
induction of AdoMetDC gene hy a large repertoire of
stimuli promoting giowth (for reviews, see [10,11])
However, clarification of the roles of these cis- and
trans-elements 1n the expression of the AdoMetDC gene
requires further investigation

In the determined sequence, there are 10 known
repetitive elements, 6 of which are located nside the
gene and 4 m the 5 flanking region The repeats are
mainly mcomplete and exist 1n both orientations. Some
of the type Bl and B2 repcats aic flanked by typical
short direct repeats suggesting that they have been 1n-
serted as transposons Two of them contain putative
Pollll promoter boxes A and B [45,46] (Table II)

Fig 6 shows a genomic Southein blot analysis of the
AdoMetDC gene. The 0.5-kb EcoRI-Pstl fragment of
AdoMetDC ¢cDNA, which contains the coding regions
of exon 7 and cxon §, was used as a probe Threc bands
that hybridized stiongly to rat AdoMetDC cDNA

Table 11

Location of the repetiive elements in the 5 flanking region and within
1at AdoMetDC gene

Genetic Position in the Homologous element Y Ref
region sequence

$’ Flanking =(1411-1212) MT repeat (MT-4) 75% (27}
5 Flanhing  —-(1071 934)  type Bl 1epeat 77% [28]
5 Flanking  =(900- 748) type Bl repeat 70% (28]
5 Flanking - (651-4069) mverse type B2 repeat 89%  [29]
I Intion 1834 2019 type B2 repeat 70% [29)
I Intron 2620 2700 myense type Bl repeat 80% (28]
I Intron 3192.3448 type Bl repeat B5% {28}
[ Intron 6875 6928 type Bl repeat 85% [28])
V Intion 12117 12238  type B1 repeat 8% (28]
VI Intron 13472-13562  inverse B2 repeat 76% {29]
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FLANKING REPEAT

yAdoMet DC

AdoMetDC gene

yAdoMetDC

AdoMetDC gene

yAdoMetDC

AdoMetDC cDNA

AC TCTCACTCAA

I IIT IIIII
GCGCCTCGCTCAACTCTCTCTAACGGGARAGCAGCGGACTACAAGA

TAAARAATAAGATTAGCTTACACAGCATGGCGGGCAACATTAGCTA

IIIITIITIT IITII IITI IIIIIITIIX

TCACGCACAACCCTCGCTTACACAGTATGGCCGGCGACATTAGCTA

£ TRANSCRIPTION START SITE

CTCTGACAAGAAAGCAGCAGACTACATGA
IIIT II ZIIIITIIII IIIIIIT II

+ cDNA 272 nt to ATG

GACTGAACTGTATCTGCCTTTAGTTCCAACAGACTCACGTTCAACT
IIIIIIIIIIIIIIIIIII 11 IIIIIII IIIIIIIIIIIIIII

Fig 5 C..rparnison of the 5’ noncoding region ot the rat AdoMetDC gene exon 1 and the 5" region of the qudoMetDC A direct repeat flanking
5" end of he wAdoMetDC [18] and the 5’ sequence of the cDNA (AgtSAMTrl) [18] homologous with the AdoMetDC gene are underhned The
transcription start site 1s marked by an arrow

under stringent conditions were detected in all the
digests of chromosomal DNA, suggesting that several
copics of the pseudogenes exist 1n the rat genome (see
also [3,18]).

Achnowledgements This research was supported by grants from the
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Fig 6 Analysis of the rat AdoMctDC gene by Southern blotung Ten
micrograms of rat genomic DNA were cleaved with the restriction
endonucleases EcoRI (1), HindHI (2). Pyl (3), and Pwll (4) and
hybridized with the LcoRI-Ps(l fragment (495 bp) fiom a ¢<DNA clone
{(pSAMrI) [18] including the coding sequence (tesidues 208-333) and
120 nucleotides of ¥ untranslated sequence, The testriction fiagments,
which cotrespond to the sequences of the functional AdoMetDC gene,
are cucled The migration positions of size markers (phage AHindlT1
fiagments) are shown in kb
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