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The tetracycline resistance gene, tetM, first detected in
Gram-positive streptococci (1), has also been found in pathogenic
Gram-negative bacteria (2). This determinant cornfers high-level
resistance and is frequently located on conjugative transposable
elements (3). Recently, a tetM gerie has been detected in and
cloned from Ureaplasma urealyticum (J.T. Brown and
M.Roberts,submitted). Here we report its nucleotide sequence.

A total of 3425 bp were sequenced by the Sanger method (4)
using unpurified synthetic primers (5). An open reading frame
(ORF), starting from a Met codon at position 956 that is preceded
by a putative ribosome binding site, TGGAGGA, codes for a protein
of 639 amino acids (MW= 72,611 Daltons). This molecular weight is
in agreement. with previous data (6). The amino acid composition
suggests a cytoplasmic protein (6), differing from other
tetracycline resistance determinants invoLved in tetracycline
efflux (7).

Comparison of the tetM nucleotide sequence from Ureaplasma
(isolated in Seattle in 1984) with that obtained from S.
pneumoniae (6; isolated nearly 7 years earlier in Paris) reveals
a close relationship. The ORFs show a 95% homology at the amirno
acid level. Most of the differences are conservative. Remarkably
then, the tetM gene has been conserved over time, geographical
distance and passage between distantly related bacteria (9).

It has been suggested that Mycoplasmatales (such as U.
uirealyticum) do not utilize the typical TGG codon for Trp, but
instead employ the termination triplet TGA (8). The tetM gene
described here contains four TGG codons, implying normal Trp
codon usage in U. urealyticum. The sequence does not contain a
TGA termination; therefore, whether or not. the organism can
additionally utilize TGA as a Trp codon remains unclear.

1 GCTCS ACAGAThACAGTAGCAAGATAtSCCt?TATCGTCtC?GTAAGAGAmCC AAG"ATGACCOTAGAGCCAACTGGCGACAATGACGTTAATGTAACCTACAGTGTAGACCAG
121 CTCASTACAGAGGGAGAAAATACAAACACCGTCCACTCTCCTATATACSCAGCTAStGAGATCSSCT CAAAtAS"SACTCCSTAACAACCCACCATtACCAATACCTAAG
2 41 AAAtCAAGTTATAAACCAAAACCCAtSCAAACT ..CACCCTTCATTCCATTACAACCAA2tCAAATCAASCACSTT2SSAACCACOSTCSTCATCCTtASCCTACAOCGACACCCACT
3 61 GAACTSTCCTACTAtCSCGAATCACtDOATAtSAAACCATCCAAAAGAGTACATCT TTCAAGAACTCTAzAATCCTATTCACJLATCGTAACOATAATCAAGCTCACCOTJAATCGCCTCA
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CACSC"iCSASAtC"CCAGCACACCAAACCAACCCACCSATCTCAASSSGASTCCGTACttCAAAACAACOGGACSAAttCCAttsATOAAAATAACAKATAtASCtAACATAtSACA
GATACSSWtGAATCASCtACtCtetetCAtAAAzA&AStGAOAtTCCStTACAAKATGtCTCSCACG tCCtASSTTAmAGACtCACtTASAAAAGCAASTAAtAAGCOAAt^ GTA

TTCSS"AATAAACtCTCAATTTGATAGCGGGAACAKATASATASSTGSCCe * *...AGGACCCCSAGSTSTSTCSTCCCAGTTTAAGJATSACCTTTATCAITCATSTCTAAACTATCCA

GAGAATATCTrTATCCTTTGTATACCSATGGTSATGCAtAAAAAtCCCAGTGATAAAAGtATTSASCAC2CGGASTTSATTrATIACATTGAGGTTAATCGYCAC4AAAG?ACAtGAAA

c a Gc~~~G h11-I1 Asal loGyVlLouAlaRiValApAlgaGlyLy&TlartirL-uThrGlu -rL uL uSyrA&SnXrGlyA^latle?rGluL uC1 2 V IAs LyodlyTbrAzrATTASSJATATTGGCC TTAC.CTCASC.tSCA sAGGAAAAACTACCSTAACAGAAArCCSSATSAtATAACACTGGAGCGASSACAGAAtSAC=aaCAAm SACAACeACC

Al& LThlrAApAsatArLAuLAuGluArgGlmAZelylAlebrzll-TkrGlyllerSrPb ClT aS.TrLsValAslll AsptlrProAlylaNthapPb.L.uACGGATAATAC4X frSAGAACGSCAGAOACeAATTACAASSCA"CAGAtATACCSCTTSSAT.-AAAASTACGAAGG'tAACAATCACAACACeCAr.GACATAtGOASTTCTA
G CG A T

SAllVlyrr$ eSerVal-L u&rlAalLuLeul-eS-rAlaLy AspClyValGI-AlaGlaThrArgll*LeuPll<isAlLoLuArgLyabtClyllePro

GCAGAACSATACGTC ASSAtCAGCSSSS TGGACA TCtACTr.A2TSTGCS AAACGAUCSTACAAC.CACAAACTCGTATATST;.TTCASCCACTTACGwAAAATCCGGATTCCCA A T

ThzXlePhePbeIlAsaLyzAlAeAs AAlAssGyleAspLeuSTATC rVlT?yrzlAsp-leLyalu.Ly LeuSerAlagluXleVaelIlLysGInLyaValGluLeuTyrproACAAtCTSSSSTATCAATAAGAI?GACCAAAATGGAATtGA? AAAACGAtACA AGAAACCtCTGCCCAAAT CSAATCAAACAGAAAGTAGAACTGTAtCCT
a C
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arZ Net met Tyr Tbr LouAga tC oValThrAonwoheSGtuSrGlUGlaTrpABPSrValIl eluGlyAsAsapAspLouLouOluLysyrrtetrGlyLeLSrL uOluAl&LeuOluL uOluOlnAATANTOTGTACGAACTTTACCGA AGCAACKTGAAACGGTAATAGAGGAAATGATACCTTTTAG"AAAATATATSTCCGGTAAATCATTAGAAMCATTGAACTCOAACAAC AT T A T a C T G T 6 A
OluOluterIleArgr1-NXsAs&JsoeL uPhoPzoValSsrNidIS*zA1aLys^A&antllelyXilApkouaLu l oOluVallI eSllrAsLy&PbSrrS*rzSehrOAOOAAACAT,AGAOSTCATAASSX1CTGTTCCOSCCSGOmASCACOGAGGO AACAOSASAOOsSAS"TAAACCSS^AAOTOAGTGACOAAATAAASTSATICASCAACA

oln Lys Se*lu ProgsLelvProSzGiuL^uC osAaleayleAr gLeuTyrSerGly lLeuXlleLuArqApSerValAr
A AS G 6 T C 0 G C

Ile TIe LysVa1S,ezG1uLy&G1uLysg!1LyyVaITrG1o AeL.es,leALuLo IyeAysll*AeapAzoayrSoGlyOluzleVlalzLeoelsAsmluG13pL uLysOTASCAOAAA AAAS S ACSCTAASAAASOOAA,A N ANATASACATNSSCSGOAOAAAmNSNTANrGCAAAANSAGTTNNNGAAGA 6 6 A A C AG C G 6
Glu LOU Nh, GIBLeuAaSerValLOelAyABPySrLyeLeUzeGeAroLyAxgly nluxsaero1GerhoLnuL*JAlsIleS1Va1GluPfou rLysProGluGleArgGluNetLeuL*uSTAAASAGOnTCSOAGATACAAaCASS ACAOAOAAAAOAASSGAAAASCCCASCCSCSACSACASAACSOSSOAAC AOSAAACCSOAAGAGAGAAATGNNGCTTa 66 C SC G O CO C C A G A

Ala ThoCy.AepAlaLeuLeuGluIISberAepbszAspPrGoLuLeuArsTyrTyzvalkA,erTbThrfnlhlu:1.lleL.ub.rPheLouGlTLy ValGlnXEetOluValZlegezAlaLouGATGCCCMSTSOOAAASCSCAGAnaTA ASCOCSACO ASASACosOOASScsAOAC CASOAAASTASSSCSSsAOGAAAOMACkATGGAAGSGASSAosocACSGA A C C C O T 0 C CT T
Ile LNL uolaGluLsTrztsylValoul*lusLduLysoluProosalsleTyttluAriProL*u ^&lutst 1@X1gllSluvalProProA^aProPho, rpSSOCAAGAAAAOSASCASOSOAO^AOAAACSAAIAOAOCCSACOSCAmaSASOAOAOACCOSG AAAOAAAAMAMAACOASCCGCCAAA2SCCTSSSCC A A A O T A G

Ala Val
AlaS Xl GlyLereValS rtroLulroL uGlySerOlMtOlafrrl - zSeVal$ rL OlmrML uAssGlSrPh Ol haAlaxValXotGluOIlel rGCT2SCC^SSOMG2SACSGSASCACCOCSCCOSOAOSOOaASOCaSASlAGAOCSSSCSSSOASCSMSAAASCAASCAMSCATAAASOGCAGSSSOAAOlOASMc 6 A G C GoA 6 G

AopTy:SASCyoGeGlnOGleNLOlUytuAsrValTb,OluCLyIl6C aePbLysNyrG1 SLuNyrSee:ProValVsrfhhrGPAlaUApPeAr2tuuAlaProl1e
C T 6 C

VeaLuAluGlnVelLouLyoL uoA1aLySuLuluTroSTL5erPheiyslleNrAlaProOlOlueLoey usarArZalyrAsAsAlaProL S oCOS^SSoAACAAG21C.-AK AT"Too"AACeAeSSAAARM"TCAGCAOMAAAASAACSSSCACOACATACAACOATOCTCCIMATASASS~~~~~~~~~~~~~~
OCOAWTGAACACCOAC^ASEORIAA^ASAASCASSCa ""A ^ASCCCOCfSSC aACa SIOATAhCSSCSSC^AASMAOSACTS
CyeL*u?UNsOlueeelrer Val3berSbNzNlgluPro1aol6hGlyPCreAxrepgoeasawArllAep sTyolazgNyzetPh.AsLyIl eThrANSOm"AaCAO^OaaSACAOACSGTASACC"7SAASAOOaCOMBSCA&ASSMAACOaAS^=OSATASAT4ASMAACSAA OSOSAG^SA
SSSOSSOSSATATAA"r?"ASSOOSSSCSSOSSAAS1bAASAA=AASAATTAsaxAososAAGooososszszAGTAcsAcAAACsoAszAAssTGAAGCC

___ 1,

SOTATGSGGAUAASAaAACOGSAAaOASAoGAAOASACSGAASSAAAAASSCCCCCCSCSASSGSCCOAaASGCAoACAAOAMAAAAASSOAAASAAhGAOSSCAAAOSAACSO
?GA S ACaaOCAOSO AAOCCSSAAS "TAAACAASCCSTT^COCSCSASS1CCOSS^OSaSOASSCSSSSAM"ASATOTCSSCOATGSSCSnC
scossoAsccocsoc?AhAas aAsaosscssoCens fhcs^eccassAssscscAs cosCGoosCTTsACCAAocaXosAGAAAA
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Figure 1.- Nucleotide sequence of the tetM gene from Ureaplasma
urealyticum. The base differences with the tetM sequence from
Streptococcus pneuimoniae (between arrows) and the predicted amino
acid sequence of the tetM gene product from Ureaplasma
urealyticum are also shown.
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