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The entire nucleotide sequence of the rat acyl-peptide hydrolase gene
including its 5' and 3' flanking region is presented here. Previously, the
isolation of the rat acyl-peptide hydrolase (1) and its cDNA (2) were
reported. By sequential screening with the cDNA and a 5' cDNA fragment,
two overlapping genomic clones (APHES and APHH6) were isolated from
two Charon 4A rat genomic libraries. From these two clones, the complete
DNA sequence of the rat acyl-peptide hydrolase gene was determined. The
rat acyl-peptide hydrolase gene spans about 10 kb and consists of 23 exons
(capital letters) and 22 introns. The sizes of the exons range from 41 bp to
262 bp, and the introns range from 74 bp to 1104 bp in size. The
transcriptional initiation site (position +1) was determined by primer
extension. The putative "TATA box" and "CAAT box" sequences are boxed.
Three GC repeats, potential Sp1 binding sites (3), are underlined. Two
tandem type 2 Alu repeats are indicated by wavy underlines. The
translational initiation site and polyadenylation signal were double
underlined.

gaattcggcccaggtgtgtg
caggactaggagatgagagc
caccaaatttcttttctgge
cagatatttgcccecttgtg
ccctggggctcggggtagag
tgggtagagtccagatcttce
acacactcacgtcatagtga
atgagagaacagctagggca
agtgcagtcctgcccatage
cagatataaccaattgaaat
gcactggagagccatagaag
gtgtaagtgtgtgtgcgtgt
ggagagtagtgaccatcaac
cttccttctectecttettta
gacccgagtcctccacatga
ctcccctgtactgtgacaag
gatgatttctgaagtgggaa

caggatgtgcccagtgttca
aggcagggatccacaggtca
taaactccaagtttgacatt
attatgacagcagactgcaa
tgtttgctgctgtgggacat
tccattttccctcteggtgt
tggtcctcegecaccatcctet
gccattctggectgtattcet
ccttctccceccatactgta
tctctgaagatgccatctgt
tcataagatactgtatgtgt
gtgcacgagtctcattcage
atttcccccttctagettet
tttgagggggcaagatgctg
ccttgtgaattgtgtgeegt
gtatttctgtggtatcagaa
tgcttagccaaacaagtaaa

q

aagtttaaaaatgattgtcc
tcccaggagetagtgetgee
ccececcecccccaggetaag

tatta

aggaaggtgtaaaggcctgt

ccctggtgcetctcaagcaag

accttaattcccacatatag
3 ataaq acta

gatccttgggatcgtggcag
acctctggcagcacccctag
tctgatatctgctactctac
tagtcttctaggtcataggt
gataagcaatgggtgcatct
cataagcaagggtacccacc
tcctattctttgggtagggt
ggagcctatggggagtttte
aataatttgtcatcatggta
ctccecggggtgccagegect
aagcacatgtacatgaatgt
ctctggggtcaaatcagctc
atgtcttgtttttgctttee
tacaaagtcaaacaaacaag
cctcectgtgetctgtgagaa
taaaaggacttgatataaac
tgccaatgcttgtgacaata
gaaaacaacgtttcagaaat
cccccaccaatgggtttceca
ctttacatttgtctgecttg
tcaagagtagttcaagccgg

tatcccttceccactcatagt
gctcaaaagtattaatttta
ccctggetgtgcectcacagga
atcccgggetettgtgttga
ccaaatgggtaagaagtctc
tctgcccacccacggecteca
gaatggactcagggctcaca
taggcaggtccatgccatag
ctccaacagggtcggaggga
gctatcatgtgcaccaagtg
gtgtgtgtgtgtatgtgtagt
ctctectetectctactect
ctcceccectectecectete
tttacagttgtaagtgcaat
ctcgtggtacttcagtgtce
aacctccagactgtctttgg
tcctcaatgattaaagacga
gttggtacacaactggggct
ccagttttcagggttctggt
ctccaacctcagaatcctce
gtgkeatagcceacactitt

gta ca

99239495a955agLACt el caaccactagtetagteate. hekecagat cecaaagtcca

gggaggcagagataggtggg
ctagaaaataagaaacagag
catagctggtctgaaagagce
ctctgctgtcacctaagtte
acctcgctgctcttecgtga

tctctgtgagttagaggcca
actaaacaaagtgtatcaat
agccagtctcaaggatatgg
aacctagtcctgtgtggtyt
agtctgaccccacccacatc

ggactatgtagagaaactaa
tttgcctcgggaagaaagaa
aggaaggggagatgcctact
gcaagaggagaccgcctgtce
tgctcttggagtgggctgac

gqt qgaa agga: tC
catttttaatcccagctctt
acaatataagtcaagtatca
agtactcattcaaggggacc
gttgcccaacctctcttgee
taggctcttctttccactge
tcagtctgctcaagatcage
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abcaatlgagtcactgaaaag
gggtagcacccagagagtte
ACCGCCTGGCTTGCAGTAAA
GGACCTTTCCCACCCCACCC
GAATGAATACTCAGAGTTTT
agacctcccctatcceggaa
ctaaaaatcccaggaccega
cgccttcataccacccagea
GGGTGTAGCGGAAACTGGGG
GACT&GAGCGTCAthqa

ccctgegecagGTGCTGCTGA
CCGCCTGCCTGGGTCCGGAG
actgggtggcgacgggccgt
ctgtagttcctgcgcacagg
ctgcatggaaggtgtgaacc
ttctatggttggtagtgggt
tgaccaggttttactcagga
cagacaagttgagcagcctc
GCCGCCAGTACCTAGTGTTT
GAgtaagtgtgacaggagga
gtccttagggtgtcaagctce
ctgctccttgagagtttatt
ccctgggaatctgaagagag
tgagatcagactcccagtta
aaaaaaaaaaagcttataaa
gagttcaattcccagcaacc
atatgcaggcagaatgctgt
gagagagattcattcattca
aatcctgacctgcacccect
GCCGGAGGCACAGTCTCAGG
aggtgaggaggatctgcegga
GAGTTTCAACCTGTCAGCGC
tgggaagaaggggcagccat
GGTCACACTCAGAGACACAC
TTGGACATCAGTGCCAGCGA
aggccacgaaggccccgctg
cagggttctgaaggcactgg
ACGATGGTTTCCAAAAGCAT
TGAAAATGTGTCACCTGGTC
gtcttgctcatacctacttt
GTGGCATGAACCCTTCAGGC
ggcccagccgaccatggage
GTGTGgtaagtgtctggcegt
tatttctgtggcctagAACT
CGTCTACCTACAGTATCCAT
9999g9tggtggtggtttggt
ctcctgtcttcagtggatca
agagtctcctccagtcactt
agagtccatcccctgcacaa
aaagagataaattagcccce
tccatgccctggtgggtcetg
TTGTACCCCGGCAGCTGGGA
ttcctgggttectttggagg
tatgggtaatagcctgatag
tgttaggcttgagaagcact
gagctggtcctctggaaagg
ctcgggcatcccaaggacat
cagcagacaaagttccaggg
cataatagggacctagtctg
ctgtttctccatttgtggac
gataagtacgttatcttaat
agttcgccaaataagctcac
taaactcctcattgccaaag
cttcatattctcgatccecece
CTACTGCAGTCTTCTTCCTT

ggcgggttaaggctgtagca
AGCACCGCCCTTTGCCCCGC
TGCGGAGAGAGCTGAAAGAG
CAAATCCCCTTGTCCCTCAT
CTCTCTGACCCCGCAGCTCA
caccagctctgttttctgeg
ctcccaggttctgectcecga
cccgececcagCTGGTTGGG
ACCGCCTTAGGCCCCGCCCT
gggctcggeccgtggecect

GTGAGCCCCAGGAGGCGGCA
GTCACCACGCAGTATGGGGG
gcatccaggtggggactgtg
tgttttgggggttgtggtag
tcgcagacctctccaaccct
tctctcecgactgtcagctca
tgtccgaagacagactggaa
gtgcctcccttgcagAGTGG
CATGACGGAGACTCGGTGGT
gtttgtagatgagaccacaa
tgtgccgctccecttcaggg
tggtctctggagacatggec
tcaagtcacgtaaggaagag
gctgggagatgtctcccatg
gaaaagggagaggggctaga
acatggtggctcacaaccat
atatataataaataaataaa
ttcatgtaagaggctatgac
gttctcagGCTGCTGAGCAG
AGAGGAAAAACAGTTCTTGG
ggggcaggcagcctgatatc
TGGAGAAGCATGGGCCTGTC
agctttgggctcccecctaat
TTGTTGTATGTGGCGGAGAA
TGATGAGATGGCCAGGCCGA
ggcagccctgcatcactgta
gcattgagtgtcctctgttc
CCCTGTGCTCTGCGTGCTAG
AGgtcagcagcaacttggcc
gtggtcttgtttacagGCTT
TCGGCATCCGCTATTGCACC
tgagtgtctctctgaccttt
ccgcatgtgcttgectgaca
ACTCTCGGATGGTTCCCTGG
GTCTAGCCCCTCATCACCAA
tagcttcttgttggggaacg
gtggcttgaccttcaaggta
agttcacatctccaagaagc
ggagagccctgggtggaagt
ttctctcectaaagcaatce
accattgtgttctcttgcag
Ggtaagaggtgcctggctgg
actctctccttgctactgta
aataagatcagagtagccca
gggcctgtgggtgtgtgtta
ggactcgaagctatgaggct
gcggaggaaagtcttttctc
ataaagcacatggctacctg
aacctcagctctgcccatta
agggtgatcaagtccacctt
acgggttaaggcacttacat
cagctctgcectcttccagte
gtaccctcatgtctaggact
aggcccctcctaagatggca
TGGGATGCTGGTCAGCTGAC

acagatagcttcgggggcaa
GCCCCAGGGTCCGCCCGGGG
ATCCCTGCGAGTGCCGCGCC
CCTTCAGGATCATTGGCGTT
CAgtcggctgaagtccggtc
gttacatttctgcccteget
cttgccaatcccgctectte
CCCGAGCTTTGCTGGGCCCT
CGGAGCCTCACTTCCGGGAC
gtggctccgtagcccgggcet

GCGCTGTACCGGGGCCTTAG
CCTCTATCGGACCGTGCACA
gaaggcacgctgcttgacac
ccccgtaaatgaattgaaag
tacattctatagcccaacaa
ggctctggaaacctaggcett
aaggtaggccatgattggtg
ACTCAGAGGGACTTGGAGCG
GTTTGCCGGGCCTGCAGGCA
ccctcecctgecatgetagec
acaactttgggtagcttcag
tgataaacactagaagcttc
agagaaggccagctagcettg
ctgcccectccgactttgta
gagatagcacagaggttaaa
ctgtaatgagacgtgacgcc
tcttaaaagaaaaaaggaag
cagtaagggggcagcacaag
AGAGTCTCCTTCAGGCACCA
AGgtgagtctgcaaggacga
ccaggtatcctcagGTCTGG
TATGAGGATGgtgaggcgcc
cgtccctceectgcatgtagA
GAAGCGTCCCAAGGCTGAGT
AGAAGCCAGACCAGGCCATC
tccagtggacctgggaggcc
tcagGGGGACCAGTTTGTAT
ATATCGACAGTGGCAACATC
tgtgccctcccggaggcagg
TTTGGGCCCCTGGAGACACG
AATCGCAGgtgaggaaatgg
ccagATCAGCTCTGTACTAT
catgtgcttagtcttccecece
CCATCTGTTCTCCTCGGCTC
TGCAGCCAGCTCTGCCTGgt
aaggctaaagggacatggtc
ggacctggaggcttgagcac
caggctctacaaggagcagg
caagggacacacctatctga
aaagttgtcacctgaagaga
TACGACTGGTACACCAAGGT
ggaaatcagtagggcctata
gcccctgttgeccaggecca
agttggcttgggatgagtgt
ctctgttttcctgecccegge
cctctccgaacagcaggtge
aaaccaccgagaaaggtcca
tgcgtgatccttagcacata
gctgtgtgtccttggttggt
ctgagctcctgagtgagcetg
tgccaagacccaaaagggaa
ctcagaaggttccccccace
atctacctcagatttcaggg
gcttacacccttctaccttt
AGCCAGAGAGTAGTCTTTGA

gtctggtggtigatadaccg
ACCTGATTTTCTCACTCCTA
CCGCAACGTTTCGACTTCAT
CCTCTTAAGCACAGCCCTTC
ctacttctttcactcatcce
cctcggaggctttceccectcet
ccgaggctccttegtagecce
GCAGGTCCCAGGTCGCCACT
TTAGGCGCTACAGAAAGATC
gagcctgaccctggtgtgtce
CCGCCAGCCTTCGCTGAGCG
CTGgtgtgtagaccgagggg
gggcttggggaggaaaccaa
tgtgggagtaaaattcagac
cagttacgttgcccttaaaa
aggttatattagtgaagtgt
ggtagtgatccaaagtggcc
AATGGAGAACATCCGATTCT
ACAGTGTGGAAACCCGGGGG
ttgtataaatgtcaccacgt
aggagcaaagaaccaggtgc
ttcctaactaggtcctgggt
aggagtgtgcatgggctgta
atgctagaccaaaaaaaaaa
ggacctcttccagaggcegt
ctcttctggectgecagtcac
gagagagagagagagagaga
gctgttttggggcttggcag
TGAAAGCTGTGCTTCGCAAG
ggtggcaggcagtaggccat
GAGAAGAACCGGAAGCTCAA
tggctggtaagcaggcaggg
CTGCTTTGGCTGCCTTTCCT
CCTTCTTTCAGACCAAAGCC
AAGgtgcttgtggtgtggece
cqgaatgtctaggaggcaggg
TTTATGAAGACTGGGGAGAA
TCTGTGCTTGAGGGAGTCCC
gttccctgtctgagcaattc
GGGGTGGTGTTTGTGGGCTG
gcggaccagagggccgttat
GTGGACCTGAGCGGAGGGAA
gtgaatgtgtcagtcactca
AGCCCAGACCAGTGTCGCAT
gagttgggaggtgagggtga
atctcccccecttgggecect
tctcggggctcacctectta
ggcagagttggaggctatac
gacaagtccaggctaccgta
tagatatctgcgccctgaga
CACCTCAGTGGTGGTGGACA
ctagggctatctgtcccace
ccagagatagaagatggtgc
cagacaatgttagtttggaa
aacctttgtccagtgtaagt
ttacagctctgcttgcagte
agggtccagtggggcaggte
ccttgagtttgcaaggacac
gctctgtcttccatgagcett
ctgtactctgcactctggtg
tagccaataggaaagcatcg
ccccttcaccttctactcag
gccctgggtgaattccccaa
gcagAGAGCTTCTCTGGAAT
CTCTGCCCAGCGCAGTCGGC
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AGgtaaaagcctctgattgt
ccgagcctgaaagtcttaac
gttgggttgaggatttagcet
aaaaaaagaaaaaaggaaga
gggtccctgaacacttggta
tcctttaggtatgatattet
ctagatccagggttatccct
gctgttggatgtgetgetac
CCTCCCTGACAGCTGgtgag
gagcttggttggcatgggge
cctttcectgcaatctattgt
cactctccecctatggtctge
ttctctagggcggtcagceag
atcgtggctcctcttaataa
agggagcggggcagcegetca
tcaaagcccacctcaatgge
ggccatttttattcaaacca
aagcctcgtgcacataaata
agtagtagtagcagcagtaa
ataagctttagcccagtcct
gtaaatagagtaccttggta
ggaggcttacccaggacatg
GGGGTCAGCAGGAAGCTGGA
CAAGCCTGgtgagtattgtg
accgtggctggccagcatgt
gagtaggaactaggccagca
tagaagccaagaaatgtggt
ggcttctgagagctggeccg
AGTCTGTGTCATGGGTGTCC
CCAGACCAAGAGAATGTACA
tgtggcgacccttectaget
gtagcatccaaagatctgag
taagatttaaaggaagtagg
gacaaggcagaaagggcaca
ctgtttcacttgatcaggtt
CCAGATAAGACCCAGGTCCC
cctagctggectttcatgge
ggctteccttageccaagteee
CTGCAAGATGGGCTTTGCAG
ggccttggttgtatatcctt
ccagcacttagaaggcagag
caaaaagaaactactactag
ttctgtggaaaggatcctat
ctggtcctagggcctatgte
cagTGAACTATCGTGGCTCC
AAGGATGTCCAGgttgcagg
gtagtgtcctctgeccacac
TTATGGGTGGTTCCCATGGT
CGGAACCCAGTGATCAACAT
cttccteccaccccatttee
TCCCTTATAGCAACAGCTGC
CAGgtactcaggtgttcttg
atatacccagGTAAAGACAC
ATTACCGTGCCCTCAAGGCC
agggcaggaccctccaatgt
AGGTGGAGGCGGAGTCAGAC
TTCTTGAGCTGGGCAGCCCG
GCTGTGGACTCAGTGAATGG

gttgtaccaagccatcccca
gccatgagagactcaacect
tgtgctggaaacttctacac
tgttccgggatcagaacace
ctctagaaacagagacgaag

gtggagaggtagcatcaaca
tggctccaagaagcectttte
cagtggtagagcacttgcct
ggaccaaatgtttctgatgc
atggcagttgatggagacag
tgttctcatatctttccget
gttttacacagtagccatca
aagtggtctccccactgttt
caggacctctgcagtagggt
agcagtggtgtgctccacac
agtcatccacctcctgecca
ctcagaagcagcctttgagt
ggagctggaagacagaaaga
ggagacatttaattggggct
ggcagattggctggcagcag
gcactttaacagcgccaaag
ctacaggtgataagtcctaa
agtagtagtagtagtagtag
tacacaaagcctagtaaagc
ctttectccacccagttttt
gctttctgtgtccccaggtce
tgcagttaggtagaaaagtg
AGCTGCTTACAATTGACAAA
ggtctcaggctagagccgga
agaagggcagagaggacttg
cagtgtgcctacagaagtgc
agggctaggggtggtccata
cctgtgactttccttceeegt
CTGGAGGAGGCTGAACCTAT
ATATGgtgagctgggccgat
cacgttgaaggctttctagg
tacctgctgtggttatcage
cctctecccaggetgetgega
agctttagggggctccatgt
tgtatcagacctgcagCTGA
CATGGTAGTCATGCCCCATG
tgtcgcttcctgtctgecagg
at ctgcagGGGGACCCCATT
TACTTCTGGgtaagtcagaa
ttctatggtgtacttactct
gcaggtgaagtttgagtcca
aaattgccctggcttageet
ggtctctgggtagcagettc
acagccacatggaattgggt
ACTGGCTTTGGCCAAGACAG
gcggtgggctgctggacagg
tttagTTTGCAGTGGAGCAG
GGGTTCCTCTCCTGCCACCT
TGCCTCCATGATGGGCTCCA
atggagatcctgtagtctgt
CTCCCAGATCTGAATGTGTG
tgtgtgccacccattcctec
CAGTGTTACTGATGCTGGGC
CGGAATGTGCCTGTCCGgtg
gcatgtgttgctgctcacat
AGCTTCATGAACGCTGTGCT
TCTTGCACTTTGCTGTTGGT
GCAGAGGACTAAGAACTATG

accccaggtcttgggtttac
gcctgtcctggeccaaatggg
tatccttgcattcccaggca
tagcctagagtgtgctggtc
aagcactctctacagacata

tctaagagatcgaaagcagg
tagctggccagegaggeccg

cctact gctgcacg
tgcacacactctgttcggga

tttgcctggggcaaagtgag
tgccttctgetggacttagt
aagcaaggcgcaaggccctg
cccacagaagagccccaagce
gatgggcccttgagggatga
ccttgcctggattatctagt
cecgtaggccaatgtccctaa
aagGACCTGTTTGCTGTGGA
gatggctgggtgggtggatg
gccctggeccatagecccac
gaccctggagaaaccttggg
cctccaccgacctggactcet
tgctgtcttcegggtttccat
ggcttacagatccagaggtt
aaagacagtgacagtagacc
cgaccctcttaatagtgeca
ttctgcacctcattactagg
tagtagtagtaatagtagta
ctaattcacgtaagtaaatg
tgggctaggctgetgttcece
tggcaattcttgagtataat
gtggccctgecaggeactta
GACCTTATGGTTGCCCAGTT
ttaacaagactccatgccat
gctccagctagtcectgtggt
ccagtcatttattattagag
tgtggatgtctattggcata
tggcagAAAGTTGGGTTCCT
TCCTGGCATCCACTGGGGCG
ggcgggtggacggcttctee
atttcctctgaattttttte
actgggtcctgccagggcat
ctacaccagaatgttatcct
gccatggggggagctgcecta
CCTTGACTTTGAAGCAATCC
gtaggtatttacctaagagc
gagaaggcagtagtcagcaa
CGTCCTTCGTCACTGCCTGG
cggacctgcaattccactgg
ttagaaacgggctgggcaat
aggatcatcaggactacaca
ctggttcgtaacctggtgat
atctctcttggctacctecee
tggggactgagaccattgcc
CATCCTTTCTCTCCCAGGCA
gagggtggattcatggcttt
GTACTCCAGGAGGAACACTT
GATTGGTCAATACCCGGAGA
CTGACATCCCTGATTGgtga
atcttttgggtcttttatag
GGAGGAGATGCTGGATAAGT
agagtccggagctcagctca
CAGGAGGACCGACGGGTACC
agtgtcacagggtagttcgg
agGCTCCTGCTGTACCCCAA
TTGGCTGCACACACACTTGG
AAGCTCCAGGATCTGACCGA
TTATCATAATAAAGGAAGAC
SE—

tatccacagtggattcatct
actggtgcagagcaacacag
cctctggaagatggeggcac
ttaagccagacagcctcttg
gagaaaagtttgctttagtt
ttgttaatccagtccacaaa
tgataagtccctgtaggace

tatgtggccctaggaggatg
tttccttaagaggaccaaat
ggttcggtccccagctcecga
tttggggttgtctctgagat
tgtgccgggatgtgecatgg
actttgtgaaggaattgaat
gacagtagaaaggacatcgg
CACCCAGACGGGCAGCATCA
gcagcttaggaaaagcgcta
ccctgtcctaaggtcacaga
tggactctctagcattectg
gcactctgcctatatctget
tgctgtgacgagacaccatg
tagtccgttattgtcatgge
tgacttgagcttctgaaacc
ctccctatgaggetactggg
gtgtttccctagggtataca
gtagtagtagtagtagtagt
gtaatgacaataataaatgg
tttacgttgcagtctttgga
cagtgtctctcagatgaaca
catcatctgcttecctctagC
CTCCACACCCAGTTTGCCCC
cgaactgggctcgaagactg
tctttgggctcggcactcaa
tccagggaaacagaaaaacc
tgcagtgctctgtagaaatg
GCCTCCTCCTGGGAAGGAGC
TCCGTGTGCTACACCCACCT
agacccccacacacagcatc
tgatcttatggtcatgggga
atcctctgtggtgagaaagt
tccagacaatagggctctct
ggcgctaccttggctggget
TTTTGCAGCCCAGCAATCCT
ccttgeccaccctaccacect
gaccagtcctgctttccaaa
ATGCTGTTCCCAGCCATGCT
ggtccatgaagcgatggggt
gggggcacactcctttaatc
gaaaaaccctgttttgaaaa
caggtggattaacttgaagc
cttgacagcacgtgatgcag
caactatcttgtctcacttt
ATGTGGGCCACCAGGATGTG
cggctgccagcgagcgaact
TGATGCAAGACGCGTGGCCC
CCTACAGTGCTTGTATAGCC
gtgtacattagagtcctgec
GTGTATGGTGGAGACTGGCT
CACCCATCAAATACATCCCT
ccacagctccttgecttceca
CTTCAAGCAGGGTATGGAGT
gcagctggtgacaggtaaac
GAGCAACCACGCGCTGTCAG
GCAGCTGAAGCCCTATGTTC
ACAGCCAAACAGTCTCCTAG
ACAGagcctggtttgtgctg
ctgtcacctgacagagagaa
ctcctteccgetetggtecca
cctgcccatccatttgaagt
taaggagtcaacaactcatt
tgataagcagccttgtcatce
cacagacacacgtgtgaaga
cagcagtcatgggtatagca
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ggcaagtgggcccccgtagt
ctgacatcctgcccecttgg
ctgacctcacaagcgcccgt
attacattcctgactggaga
gagagg
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caccctagcaggtagaagaa ctggtgaaggcttgaccttg gcaatgactgaccacctccc
taagcaagtagtatagttcc agttcccaaaccttcccagg ccggcccagcggctctccca
aggggccagcaacccctcgg tgcatatctcactctcettgt actcgtctccggtacttcac
tgaccttcattttggccaca tgaaggactgtgctattgct tgtacctggagtgcagacag
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