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Nucleotide sequence of the mouse yptl gene encoding a ras-related GTP-binding protein
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Mostly by cDNA cloning, well over 20 significantly related, GTP-binding proteins have been identified in

mammalian cells. According to distinct structural features, these proteins, constituting the ras superfamily, can be

separated into at least three families: ras, rho and ypt proteins (1). The genomic sequences of the H-, K-, N- and R-

ras genes only have been elucidated (2,3,4,5). Here we present the genomic sequence of the mouse yptl gene which

was determined from 3 overlapping fragments of recombinant X-phages identified by hybridization with the

previously cloned mouse yptl cDNA (1). The yptl gene is roughly 24 kb long, with 5 introns of about 14 kb (1), 3

kb (II), 4.3 kb (III), 1187 bp (IV) and 149 bp (V) interrupting the protein-coding region of 205 codons. None of the

intron positions matches those of the H-, K- and N-ras genes (3 introns) on the one hand or those of the R-ras gene

(5 introns) on the other. Interestingly, the position of intron III perfectly matches the location of one of the three

introns of the ypti gene of the fission yeast Schizosaccharomycespombe (6). A star above residue +682 signifies

the beginning of the poly (A) tail of the 1.6 kb mRNA, the end of the 3.2 kb mRNA (1) has not been identified.

-200 -1 50 -1 00
CGCGGCGGCCATTTTGGGTGGAAGCGATCACTGAGTGGCGGCGGCTGCTGATTGTGTTCTAAGGGTCGGAGTGGGGTCGACGT TTGCTCTACCGGAACAGCTTAGCTCATTCCTCCCTTT

-50 MetSerSerMetAsnProGluT
CCATTACCTGTGGCGCGGAGAGTTGGGGCGGCGGCTGCGTCAGCAAGGGCGGTGGTGGCGGCGGCGGCGGCGGCAGC TGCAGTGACATGTCCAGCATGAATCCCGAATAG-TGAGTGCAGG
AGAGCCGGGGCGGGCCGGGGTGAGAGCGGCCGGCCGGGGGTGAGGGCCGCCGGGAGGTTCGC TGCGCAGCGCCGGGAAGGTCGGCCGGGCGAAGGAGACGGAGCAGCCTGAGGGCCCCAT
TGTCTGAAGGCCGAGG---------------------------------------- -13,7kb Intron I ----------------------------------------------

TTGCGTGAGTCACATGTTCAGCTGTGTATCGAGGCTGCTATTGGCCTCTTCAGGACCTGGAGTCTTCATAGCAAGCCGC TGCTTACTAGCTTTGCTTTCTTGTAGAACTTACAATACAAC
10 20 30

rAspTyrLeuPheLysLeuLeuLeuIleGlyA3pSerGlyValGlyLysSerCysLeuLeuLeuArgPheAla
ATGCTTTTTATTAATGTGGTTTTCCTTCTCTTTTTGCATGATTATTTATTCAAGTTACTTCTGATTGGCGATTC TGGGGTTGGAAAGTCCTGCCTTCTCCTTAGGTTTGC-TAAGTTG
AAATTAAAATACTTTTTACAAATAATGGTGTGCTTAGCTATACAAATAATGCAGTGTTTTTTGTTTGTTTTGTTTTAGTTAGACAAAAAAAATCAAACAATTT TATATAGTTAATTCTTT
CAGAGTTTATATATCAAAGTGCCTAAGTGCTCCCAAATAATGCACCCCACCCCCAGTGGTATCTTGGACTGTTAAATGTTGTTTTTAAAAGAAATTCAAGGGAAAGCTGGGTGTGGTAGT
GCATGCCTGTAATC'TTTCCACTTGG,GAGGTGAAGGAGGGACATCACTTTGGGCTTGAAGTCAGTTAAGAAMMAAAAGAAAGAAAGAGAAAGAAAAGAAAAAGCCAAGAAAGAAATGC
AGTGCAGCATGATGGTAACGTTCATATCTAGTGCTCTTTGTAGACTCTGAGAT TCCCATACAGGGGAGAGCAAGGTGCAATGCTTGGCTTGTATTGAAAGTGACCTGAAAAGAAAGACTC
AGCCATATTGTAATTGACTAAACATTCCTTTAACTTTAAATTTTAGCTACTCAT TTCATAAGCCACTTGGGGCTAGGGGCTATCATATTGCCTGGTAGTTTATGTCATAGTTGAGGGCCA
TCATCGCAGAATTATCTTAGATGTTGCCTTACAGTTCTGTGATGATCAGTCATCCATTCT --------- ---------- - -- - 2, Okb I nt ron I I -- -- -- ---------------

GGAGGAGCTGAGAGTTCTACATCTTCATCTGAAGGCTGCTAGCAGAATACTGGCTTGCAGGCAGCTAGGATGAGGGTCTTACAGCCTACACCCACAGTGATACACCTAGTTCAGCAGGGC
CACACCTTCTAATAGCACCACTCCCTGGGCTGAGCATACACAAACCATTACAGATGTATGAAAACAAAAAAGAACACTTGAGAAATATCTCAAAGCAAAAAGAAACTTTCTAACTAGTTG

AspAspThr
GTATTTTGTAGTGAGATAATTACCCGATATTAAAAACTTTGTTTATAATGCAAGTAAACTTTAACAAATTGTCTCTGTTAAACATTGATTTCATTAACTATTCCCCCTCAMATGATACG

40 50 60
TyrThrGluSerTyrIleSerThrIleGlyValAspPheLysIleArgThrIleGluLeuAspGlyLy3ThrIleLysLeuGlnIle
TATACGGAAAGCTACATCAGCACAATTGGTGTGGATTTCAAGATACGAACTATAGAGTTAGATGGGAAAACAATCAAGCTACAGATA'TAAGTGGTCTTGGAAATTATTTTGGTAAATGT
ACAGTGTATATGTATTTAGTATGCTAACAAAGTTGAAT----------------------------- -4,0Okb Intron III ----------------------------------
----------AGAATTTTGGTATTAGTACTACCTGCTAAACCGTAGGCATTATCTTCTCTTCTGGATTTTTAACATATTTGATACCTGCAATGCAATTTAATAATGTAAGCATTAAATAC
TGCAATTTAATAATGTAAGCATTAAATACTGCTGGCATCTCAAATCCTAATAATCTACAATTTTCTCCTGTACTTTCTCCCAAGTATGTTTTAATGGAATTGTTTGCCTTCTCTGATTGT

70 80 90
TrpAspThrAlaGlyGlnGluArgPheArgThrI leThrSerSerTyrTyrArgGlyAlaHi3GlyI leI leValvalTyrA3pValThrAspGln

TTTCTATAGGG,GACACAGCAGGCCAGGAAAGATTTCGAACAATCACTTCCAGTTATTACAGAGGAGCCCATGCGCATCATAGTTGTGTATGATGTGACAGATCAGrTAAGTTTCTAGAGA
ATGTTACATGTTACCAACAAAGTAGAAAGTAGTGTATGTGTGTGGATTTTGACACAATCTCACTGTGTAGTTCTGGCTGACCTGAACTCACTATGTGGTCAGGCTGCCCTTGAATGCTTT
TGAACAGCCCTGAAACTTTTGACTAGAAATTTATTTTTACTAATCGAGAAATAAAAACAACTCAT TTTCTTATAGCAAATGTTAAATCTGAACTATCTGAATTATATTGTTAATTTGGAG
ATAAATTAAGAGATTTACCATACAAGCAAAAGATAAGCGAATATGAATAGGGAAAGAAAATGCTACATTAGCATGATGTCATGTACCTTCAGCTACTTGGGAGGCTGAAACAGGAGCTCA
GGAGATTGAGACCTGTCTAGGCAGCAGAGCAAAACCTCATCTCAGTAAAGCAAACACCCAAAGCAGGCATAACTGGTTAATTTTAAATATGTAATCTATTACCATAATTTGTTTGTTCTT
CAAGACAAGTTTCCCTGTGATCTTGGCTGTTTATAGACAAACCTGACCTTGGGCTCAAAGATCTGCCTGCCTCTGTCCCCTAAGCACTGGAACTAAAGGCATTCACTACCATGCCCAGCA
TATTTTTATGTGAAAAAAACAAGGAAAATTGTCACCTGTTTTTTTATAAGATTTCTCTTCCGCATCCCACATCTTGTTTGTAGTGGGGTTTAAGATCAGGGCTTTCTGTATGCCCAGCAA
ATTGTCAGCACTGAGGTGCACCTAGGCCAAATAATAGTAGCGATACTGTTGTTTTTCATAACCAGTTTTTTGTTTGTTTGTTTTTGAGTCAGGATCTCACAGTGTAGTTC TGGCTGGCCT
GGAGCTCAAGAGCTCAGTCTGTATCTGTCTCCCAAGTACTGGAATTAAAGCTGTGCCACTGCACCCAGCTTTTATTTATTTAACAGGATTTTACTGTTTCAGAAACTAGGTCT TGACAAT
ATTTTAAAATTTCAATTTAAAATTGGGCTTGCCTGTCATTAAACTTCAACTGTTTCCCCTTCCAAATAAGCTCTTTTCACTTCAGGCCTTTGAGTCTTTCTTATCATTGACGGGGTCATT

100
GluSerPheAsnAsnValLysGlnTrpL

GACAAAATGTATACCTCAAGTTAGTTGATTTCTTTCCTTAGTTAGAGCAGCAGTGGCCTCGAGCAACTGCATCACCATTCTTCTCTCCCTAGGAGTCCTTCAATAACGTTAAACAGTGGC
110 120 130 140

euGlnGluI leAspArgTy rAlaSerGluAsnValA3nLysLeuLeuValGlyAsnLysCysAspLeuTh rThrLys LysValValAspTyrThrThrAlaLys
TGCAGGAGATAGATCGCTACGCCAGTGAAAATGTCAACAAGTT',TTGGTAGGGAACAAATGTGACCTGACCACAAAGAAAGTAGTAGACTACACAACAGCAAAGGTATGTATGAGGTTTG
ACTTTGACACTGAATTTAATTATGGGGACTGCCTCACCCTGTAAAAGCCAGTGAGCTTAGTCCCCCATTCCCATTTCAGAAGACTAAGTCAGAAGGATTTTCCATTGTTCACTGTGCCTT

150 160 170
GluPheAlaA3pSe rLeuGlyI leProPheLeuGluTh rSerAlaLy3AsnAlaTh rAsnValGluGlnSerPheM4etThrM4etAlaAlaGluI leLysLysArgMe

ATTATTCTCTCG'AnATTTG,CAGATTCCCTTGGAATTCCATTTTTGGAAACCAGTGCTAAGAACGCAACGAATGTAGAACAGTCTTTCATGACGATGGCAGCTGAGATTAAAAAGCGAAT
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190
tLuye#ro,Uly^iainrAia,jiyuiyAiauiuLysberAsnvalLyslieuinberTnrrrovalLys,jlnberulybliybltysuysuybTF
GGGTCCTGGAGCTACAGCTGGTGGTGCCGAGAAGTCCAATGTTAAAATCCAGAGCACTCCAGTCAAGCAGTCAGGTGGAGGC TGCTGCTAAAATCTGCCTCCGTCCTTTTCTCACAGCAA

+50 +100
TGAATTCGCAATCTGAACCCAAGTGAAAAAACAAAATTGCCTGAATTGTACTGTATGTAGCTGCACTACAACAGATTCTTACCGTTTCCACAAGGTCAGAGAT TGTAAATGGTCAATACT

+200 +250
GACTTTTTTTTTTATTCCCTTGACTCAAGACCGCTAAC TTCAATTTCAGAACGTGTTTTAzAACCTTTGTGTGCTGGTTTATAAAATAATGTGTGTAATCCTTGTTGCTTTCCTGATACCA

+300 +350
GATCGTTTCCCGTGGTTGGTTAGAATATATTTTGTTTTGATGTTTATATTGGCATGTTTAGATGTTGGGTTTAGTCTTCTGAAGATGAAGTTCAGCCATTTTGTATCACACAGCACAACC

+400 +450 +500
AGTGTCTGTCAGTTTCCACGTCATAAAGTTTAGTGAGACGTATATGTAAGA TTCGATTTGCTAGATCTTCCTGGTAGAGTTATAAAGGGACAGAGCACAC TATCTGATTAATAGTTTCTT

+0550 +0600
CATACTCTGCATATAATTTGTGGCTGCAGAATATTGTATTTGTTGCACACTATGTAACAAAACTGAAGATATGTTTAATAAATATTGTACTTATTGGAAGTAATATCAAACTGTATGGTG

+66650+76000
ATAAGTATTGTTTTAATTCCTATGATTAAAGGGAAATAGAGCTTTGCATTCTACTCAGCAGCCACGTGTGTGCAGCAAGGGCAC TGTAGACCTATCTTAATAGCACAGCATCCAGGGTTT

+800 +850
GCTTTCTAGTAATAGGTC TGATGAGTGACCTAGAGAAGC TTTTGTGCTGTGTAGAGACTTCACCACCTTCATTGGTTCAAGGAACTCAAACTCTAGTGCTTCATCTCCAGCCCAGGCCAC

+2900 +950
CTGAAGTGGCTTCACCAGCTACCCTTTTTTCCCTCACTCTGTGGTAGAGATGGAGAGCAGCCCATGC TTCCTCCCAGGCAGTGATCTGGTAATAGTGCTGGTGTTTCTTCATGCTCAGTC

+1000 +1050 +1100
TGATGGCGCACACACCTTTTTCTTTCTTTTTTCTTTTTGGCTATTGGAGATAGGGT TTCTCTGTGTATCCCTGGCTGTCCTGGAACTCTCTCTGAGACCAGGCTGGCCTCGAACTCAGGG

+1150 +1200
ATCCACCTAGCTCTGTCTCTGAGTGCTGAGACTGAAGGTGTGCGCCGCCACGCC TGGCTTTTTTCCCCTTTCTTTTTTGAGACAGGGTCTTACTATGTAGCCCTGGCTAGCCTGGAACTT

+1250 +1300
AAGTATGTACAACAGGCTGCCTCCCCCTCCCCCATTCACCTGCCTTTTCCTCAAAGTGCTGGGATTAAATGATGTCCCAGACTGCACCTATTTTTTGAGACAATGTCTCATATAGCTCA

+1400 +1450
AGAGGCCTCAAATTCACTTGTAACCAAGGATGCCCTTGAACTCCTGATCCTCCTGCCTCCACTTCCAGGTGTCAACTTTATTCTTTCCAATTGTATGAATCATGT TGGTGGAGAGTTTAA

+1500 +1550
GCATTAGAATAGA^AAGCAGGAAATGTGATTGCCCTAATTGTAGAAATTCTATCTCCCCCCCCCCCCAAATTAAATGAAAACATGAACGCTAGATGGGAATGATGGGAGAAATAATATATT

+1600 +1650 +1700
TATTTCGGTGAAATTTTGCATGTGTGAAAGTTTGTTAACTAGGATCTTCGAAATCCTAGAC TTTGCTTTTGTCTTACTGTGGGAzAACAAAGTC TCTTGCAGACACTAGCATTTTAAGGTG

+1750 +1800
ACAAAGGTCAGAGATTGTTTCCTTTGGTTTAAGGAGCAGCCAAGCATTC TTCAATTGGGGGCTAGGGTAGGGTA TGGCTGTTGATAACACATTTTATCATGGGGTCTTTAATGATAAAA T

+1850 +1900
ATTAAACTAAAAATAAGCCAGAAATTACAGGTTTATTTTTCACTAAACAGACAATTGAAkATACATGGTACAAAAATAAGTGGTAAGATTATTGTAAATTGAAAAATGGACAGAATAAATA

+2000 +2050
TTCAATTTAATTTTCCATCTATGAGAATTTCACAATAAAATCATAGTTTACTTTGTATTATAGATGCGCTTGTTGGGTCTATTCATCCTTATATATAAAAAGGTAACTGGAAACTCCTCA

+2100 +2150
AGTCACCAGGAATTGGGTCAATATCTTTTATTTTTTTGTAGCTGTTGGTTTTTTGTCAATATAAAGGGAGAAAGAG TTCATAAACTGTTTTCTATCATAACTAAATGATACAACACCAA T

+2200 +2250 +2300
ATAGGATGAAATGGTGCCAAGCACTTTAATTTTACACAGCAAAAGTTGTTCAAACTGTCAGCTTATTCTGTTAGCAGAAAACATTACA TGAATTTATTTTTAATATAAACATATTTACAG

42350 +2400
ACTAAAATTCTAGTGCTCTTTCCCCACTGGCAGCAAGAT TAGGGCTTACCAGACTATTTCAGCATGCTTCACTATTTGGTTTCATGTATGTGCTGATAATTGCTGTTTTAGAGTGGGAAA

+2450 +2500
TAACCCATTTTTCAAGTATAAATATTTCAAGACTCTTGGGGGCTCTAATATGTTCACATAATAGAAAACTGTCCCTTGATATATTTTAAAAATGACTGCCATAGAGAAACGTGCA TAATG

+2600 +2650
AAAAGCACTCTCTCAGTTGGCCACGGCTCCCCTAAGGTCCAGTGC TCTTTCGGACAGTTCCCTCAGGCTCATATTTGGCCACATCTTGTACCACGATGTCATTTTAAGTTTCAAAGCTGT

TTGAATTAT
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