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An EcoRI fragment of the histidine permease operon from E. coli strain
Y1090 was cloned into pGEMl and sequenced by the dideoxy method (Sanger, F.
et al., 1977, PNAS 74, 5463-5467). It is presented below with the
potential polypeptides encoded and the identical region from S.
typhimurium (Higgins, C.F. et al., 1982, Nature 298, 723-727).
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glup0eLouAsnAlaPhePheArgSerGlyL*uAsnCysThrValLeuSlaLeuThrLeuAsnThrCysAlaTyrThrThrGluIlePheAlaGlyAlallArI6SerVa1ctGAATTCCTTAACGTCTTC;CWAGTGTGAACTGTACCGTa3CTGTGACGCTTAACACCTGCGCTTACACTACCGAATTTTTGCTGGGGCA,ATCCGTTCGGTT

S m GATCTTCTTAACGGTTTTTCCGCAGCAACTAAACTGTACTATTGGCTGACGCTGAATACCTGCGCGTACACCACGGAAATTTCGGG TTCGCTCGGTA
aspl*uL*uAsnAlaPhPheArgSerGlyL*usnCysThrValLeuAlaLeuThrLeusnThrCysAlaTyrThrThrGluIloPheAlaGlyAlaIleArgSerV1

120 130 140 150 10 170 180 190 200 210 220 230
Pro8l Gl,yGlull GluALaAlaArgAlaTyrGlyPh*SerthrPheLysMtTyrArSCysIlelleL uProSerAlaLeuArgI leAlaLeuProAlaTyrSerA*nGluVal1leLeuHet
CC(;CATGGaMAAITGA-ATC:CAI =AOCTCT CGATTTTAAAATGTATCGCTGCATTATTTTGCCTTCTGCG TGCGTATTGCGTTACCGGCATACAGCAAGATATCCTGATG

CCAClG MTTGA_ ATGCGWACT TAGTCTCGTCA TTTAATGTATOCTGCATTATTTGCCATTACG;CATCGCCTTGCCTGOTCGCACGAATGATTTTAATG
ProBilsGlyGluIleGluAlaAlaArgAlaTyrGlyPhoSerserPh LyaMtTyrArSCysIleIleLuProSerAlaLouArgI leAlaLouProAlaTyrSerAsnGluValI leLeuM t

240 250 260 270 280 290 300 310 320 330 340 350 360
LoullisSarThrAlaLouAlaPh*ThrAlaThrValProAspLouLouLysIleAlaArgApIleJUnalaAlaThrTyrGlnProPhoThrAlaPheGlyI leAlaAlaValLouTyrLouil1e
CTCCTCTCTGCTTGOA IlsICGATTTAIaACTTTTACCGCCTTCGGCATTGCCGCGGTGC .ATCTATTTAMTC

CTGCACTCTA:SCGTGGG A _C&GGCCGTTTGTTGAAAT:CGCCMTATTAACTCAGCGACTTACCAGCCGTTTACCGCGIITC-TC
LouBisSerThrAlaLeuAlaPhaThrAlaThrValProA pL,euLauLysIl AlaArtAspIleAsnaerAlaThrTyrGlnProPh*ThrAlaPheGlyIl AlaAlaValLouTyrLoulau

370 380 390 400 410 420 430 440 P Protein -> 470 480
IlS6rTyrValLeuIl-SerLeuPhArSArXAlaGlulYSAr6TrpLOuGlnHiCsVallysproSOrsOrthrhisSTOP METSerGluAsnLysLeuasnValI1lespLeu
ATCTCTTATGTCCTGATCAICCCTTTC AGGCAAAACTGTGTTGCA;CATGTGAAA CCTCTCAA CGACTG AGAATAcGATGTCCGAG AATAAATTAAACGTTATCGATTTG

ATTTCGTATGTCCTGATAAGCCTGT TC _=GA --TCCTCTA MMATMGATAAAGTTCGAGAATAATMCACTTGCATTTG
IlSerTyrValLouIleSerLeuPheArgArgAlaGluargAr6TrpL*uGlnEisVa1l---SerSrlys P METMETS.rGluAsnLyeL.uhisValIleAspLeu

490 500 510 520 530 540 550 560 570 580 590 600
XllsLysAr&TyrGlygluXliaGluValL uiL31GlyValSorLouGlnAlaasnAl GlyAspValll@SerIloIl GlySerSerGlySerGlyLysSerThrPhoL uArSCyrsIle
CCAASAa;A=AC GA_IxICWATCACTGAAGsTGCTMTMGCATCATCGG ATCGTCGGGAT;GAAATACCTTICTIGCATT

CCAA TAG TTATCTGAATT TATCGCAG COaCT c,4GTGITAUrTGGCT TCGG.TCTAAAGACT!TTITGCGCTGATT
ElisLysArSTyrGlyg1y11isGLuValLouLysGlyValS*rLouGlnAlaa.rgAlaGlyAspValIlleSerIleIl GlySerSerGlySerGlyLysS*rThrPh*L*uArgCyrsIle

610 620 630 640 650 660 670 680 690 700 710 720
A nPhL uGluLyrsProS*rGluGlys*rllevalValAsnGlyGlnthrIllAsnLeuValArgAspLysAspGlyGlnLouLysValAlaAspLyal\nGlnL uAraLouLsuArg
AAw___CMTTCMNCCTCMCCMUAAACCGAGTGAMIAATCACTCGC

AACTTCCTCG=AAAAACC AGCGAAG GATTATCr,TGAACGGTCAGAACATTA GTGCGCGACAAAGATGGGCAGCTCAAGTGGCGGATAAAATCAGCTAGCTTGTTGCGT
AsnPhoL uGluLysProSerGluGlyalaI leileVaLAsnGl,yGlnasnIllAsnLeuValAr6A pLysAspGlyGlnLouLysValAlaAspLysAsnGlnL*uArgL uiLLuArg

730 740 750 760 770 780 790 800 810 820 830 840 850

ThrArgLouThrM tValphdGlnNisPhenL uTrpSerHisHtThrValLouGluAsnValMotGluAlaProIl GlnValLouGlyLouSerLysa1ngluAlaArgGluArgAlava1
ACACXTCCTAAIA5ATTCTATTCCAWlACTTCAArTCAGTCTACCGC=TGACGATOGTG?ATCAGCACTTCAAC CTCTGGAGCACTGCATTGGAAAATGTGTGGAAG&C0TATTCAGGTATW,A
ThrArgL uThrM tVaLPh GlnllisPhsnL uTrpSerHiaMtThrValLouGluA nValMotGluAlaProIl GlnValLouGlyL*uS*rLyshisaspAlaAr&GluAr&Alaleu

860 870 880 890 900 910 920 930 940 950 960 970
LysTyrL.uAlal.YsValGlylloAsyGluArgAladlnGlyLysTyrProValXlisLouS*rGlyGlyGlnG:nlnArSV&LSer1l AlaArgAilaLltlPo1u Lu

MMSATCTOOcGAAGGTGOOGA__ITTGAOc0cOCTCAGGOCAAI.TATCGTCCATCTCTCC0CGCCAACAGCAGCGTTTCTATT 0 0c rGTWGATGGAcGAcGACG=ACTG
LysTyrL uAl LysValGlYI1aAspGluArWGAllnGlyLysTyrProValXlisL uSerGlyGlyGlnGlnGlnAraVaLSorIloAlaArgAlaL*uAlaMtGluProaspV&lLeuL u

980 990 1000 1010 1020 1030 1040 1050 1060 1070 1080 1090 1100
Ph:ApGluP,roThWrerAlaLauAspProGluL*uValGlyGlulouL uArgIldtGlnGlnLouAl GluGluGlyLy*ThrMetValValValThrBlisGluMatGlyPh AlaAr&Bis
TTTGATGh^CCTAA~ ~ ~ ~ IN3lAAASAACTGTA TGTCAGATGAT

PhaAspGluProThrSerAlaLouAspProGluL uValGlyGluvarlL uArgIldtGlGlnGILouAl GluGluGlyLysThrM*tV lValValThrEi GluMatGlyPh Al Ar&His

1110 1120 1130 1140 1150 1160 1170 1180 1190 1200 1210 1220
V lS*rthrllisValIl*Ph*ProProS rGlyGluAsnGluGluGluGlyalaProGluGlnl uPh G1yA nProGlnS*rProAr&L uGlnar&Ph L uLy GlySerL uLYSSTOP

TAAAGGMTCTC0CTGAMATAAA
ValSers*rXisValIloPhoProProS rGlyGluAsnGluGluGluGlyraspProGluGlnvalPh G1ysA ProGlnS-rProAr&LeuGlng1nPh*L uLyaGlyR*rL uLysSTOP

1230 1240 1250 1260 1270 1280 1290 1300 1310 1320 1330
TCCTCTccGCTGcGIATTTTCG0G TTT0mGTCCTTCTGAAATGTMA GITT GTCC0CTAAAMATACTTCTAT E. coli
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