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Nucleotide sequence of rat liver glutamate dehydrogenase cDNA
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Glutamate dehydrogenase (GDH), a mitochondrial matrix enzyme, catalyzes
the NAD or NADP specific interconversion between ot-ketoglutarate and
L-glutamate. We have isolated cDNA clones from a rat liver Agtll cDNA library
by crosshybridization with a human liver GDH cDNA clone (pGDHhl) ( 1 ).
The rat liver GDH cDNA contains a 5'-untranslated sequence of 33 bp, an open
reading frame of 1677 bp, a 3'-untranslated sequence of 1124 bp and a 56 base
poly(A) tract. The predicted amino acid sequence reveals that the rat liver
GDH precursor consists of 558 amino acids, having an amino terminal
presequence of 53 amino acids (indicated by arrow). This sequence shows a
strong homology to the sequence published for human liver GDH ( 1 ), 98 % in
the mature protein and 85 % in the presequence regions, respectively.

GMC;CTCCGCCGCI`CT'CCIVCCCCjCCGC'C - I

ATGTAClCrAAGlt;CrtOrAcTGTc GACACITIX7I,CIWGCGGACAAC TCIrTUC- 120
MetTyrArgArgLeulyGluVa1I-ueuuLeuSerArqAlaGlyProAlaAlaLeuGlySerAla1 aAlaAspSerAlaAlaLeuLeuG] yTrpAlaArgGlyGInProSerAlaVaI 40

ccGcAAccCGGAcGccACrcGccc0CcscsAGGcG cccsccxGA GAcoAccccsAcrlr AlrrcAGGGA'crcGACCGCGcOcCAGCcA 240
ProG lnProG lyLeuThnrProVa lAlaArgArgHi sTyrSerGl1uGlIyProThrAspAr-gGIl AspAspProAsnPtiePheLysMetVa IGluCJ I yPhePheAspAr(gGl1yA laSer Ile} 80
0mOAOOeAJCIGiGA80GcmAAOAcGOOOAAAcOA OcAAcOccCTGAAGAC__ACCCGGGAcAIA1GGTMACCwTACcGc 360
ValGluAspLysLeuValGluAspLeul,ysThrArqgGluAsnG luG luGnLysArgAsniArgValArqgGly lIeLeuArgllelleLysProCysAsllisVasll,euSerLeuSerPhe 120

cCcAcCGGcGCGAcGACGGCIcOArcCAAcGCAcccAcOccAcAGcCAC GCAAGGGAGGTATCGGTACAGCACGACAGlACcGATGAG 480
Pro leArgArgAspAspG 1ySerTrpG1uVa1 leGluGlyTyrArgAlaGlnHisSerOGlnHisArqThrProCysLysGlyGlyIleArqTyrSer'rhrAspValSerValAspG1 u 160

GTGAAaXllI'GGGTCCCTAATGACCTr _ r__ ATr1ACAGAl' T;AA'7GM7AAAAC, 600
ValLysAlaLeuAlaSerLeuMetThrTyrLysCysAlaVaLVaIAspValProPheGlyGlyAlaLysAlaGIyValLysI leAsnProLysAsn'eyr'rhrAspAss6GluL,euGluLys 200

A'IrACACGAAGA'I'ICACCATGGAGcnrcAA0ArA'aiCrcGAATIGcCccccAAOcATCAGCG0cGAGoi0GA'CGAIXTheAmscsccr' 120
lieTirArjArgPheThrMetlG I ul euAI aLysysG IyPhe I I eG I yProG I yIleAspVaI ProA IaProAspMetSerTGrI yG luArgGl uMetSer'IrpI IeAIaAs il rTyr 240

GCCAGCACCATAGGICACACTATAT'GAA TATCACACGCA ACCAA-AGGCATICCACGGACGCACTGC'CIACI-,CCGC,(G T, 01TGGGA1 840AlaSerThrIleGlyHisTyrAspIleAsnAlaHisA]aCysVaTtlmroGlyt,ysProlleSerGIrGnIyGlyl leiisGlyArgIleSerAlaThIrf,lyArqGIyVa[PheHisGlyI]e 280

G8AAITIrA IV.AA TGAAGCITM s 'cTrNAGACrC'GACTGAIGWGATAAAGACRIIcAIXcAGGGAIGAA I.C'GGCIrCTC'CA' 551AGATA'`1TA 960
G luAsnPheI leAsnGluAlaSerTyrMetSer I leLeuG yMetThlr>roG IyLeuGIelyAsp1,ysThrPheVa Va1G I nG I yPtheG I yAs Va 1G I yLAeuti i sSerMetAr-q'IyrLetu 320

CACG7IPTIxXG7rCr NAAIGGAAIIGATATATOGAA'rccAGATmrA,CCAAAAGAACAAAGMACI1'1tc'1i -ICAAGCAACA101AG A3''IIXX1C 108s0
HisArqPheGlyAlat,ysCysVa IG I yVa I Gl yGI u.SerAspG IySer JleTrpAsnProAspGI y I II eAspProLysG uleuG IuAspPhel,yslA-m GifIhisG1I ySer I I olA-IGI y 360
PICCCCAANACcAAGGIcr CA Ar,cAscs'TrAA7TrprciCYXXcAcAGPCAAC CACCCAGAGIICAAAGCCAAGA 1200
PthieProLysAlaLysValTyrGluGI ySer I Iel-euG uAIaAspCysAsl)I Ieleu leProAl aAIdSerG uLysGCIi bteuThlrLysSerAst A1.a1'roArgVa l,ysA l IyuIIc 4(0)

A¶rIcAaccAG A csCACticcAGAGGCCCAUAA1'AGAAAGAAACAI'CAGG5'IA1'ICCAGAT ACC'rI1CIAAlGG-A(XAX,ACx-tACIAPGNAtCFUAcrIll 120
I leAlaG IuGlyAlaAsruG I yProThrThrProGI uA aAspL4ys T 'elle lu.IuArqAsul I IeMetVa 11IleProAsspeuTyrluA iAssAI GIyG yV, 1T1irVa Ser'IyrI 1i( 440

GAGNirGC0rGAAGAIAAAICACA0cAGCI1ATcCCA\,A'lACC'cTCAA ATGAAAA(GGA(CTGAACACACAClcirmclcAsiCIcrrcm(;A(GA,'TAACAGAcAAA Ul'rIIX;AG, 1440
GluTrpteuLysAsnLeuAIsrllisVa ISer'PyrGIyArqlIAcuTmlrPhel,ysTyrcluArqAslxlcrAcrIl'yrlislAeuIA uMetSerV3l(GIlru(G,IljSerIAlCIutiArqI ysil6liGIyI y!; 48(

CACCGGAOGrA ACJTr[CCCCACAGCAGAGYICAC,A- rAGAGicGAGA-AGAAAcAGNC,CAC.trncTIrCGCCArAcAAAIrGACcGkAICGccAC(GAN 1560lisGlyGlyThrI leProValVaI ProThrAlaGI uPh,CI1AsArqI leSerG IyAlaSierG Iul,ys;Asl)I 1eVa l1isSerGlylvtuAI lyrhIrMt+ CIIuAr(qS5crAIaAr(IG,1e 520

A'rA'IGcGCAcAGCGAIAJTxrATACc'GGNGAIiSGGLX7c McAGc 1'rAc(I GcCCAcPvtr1c5A1IAAGGiTACAAi0(AC-c,TL,-IrGACL'IVIACNAIAGACA 16f0
I IeMetArglIirAlaMeLLysTyrAsr l euG y1leuAspleuArqI` rA aA aTyrVaI Asr A I. 1 1Iilu,ysVa 1 IPthel,ysVa 1I'yrAsuG uA1aI1 VVa '11 r III ui'lhir1id

GTCACIAC?rPcrAITCCcIw ccPIATrAAtlvlwlunscAGAC=TrACAAcAI'ITCArAACcA(AAAI; 'r1rC01cI Ac-GcA,I-51AI-I-AA5-1UACA'I1I'CI)CAAC 1800
AAG7rI G(AATcAGcGcCGiGAAG0ArAA(AI1AGPUAGAIcAGrTAccA(cic.NImElirPrAAAMGAGGAAicAcaXITAiTceIcAGnrrAcxtty,nI1'T52irni'PAACrAAA 1920CrrcI1'ItIcCmcIx3cc('mcmAmcAGErrrACIcrccmsL'wI'I 125000 IGC CA0GGAAOOGAG3GAAcx,-rcA cPiAcAAO,-IciAt' Ac7I 45AcA:A5rA 2040AGAAPA0GCICGCA1'ITI0CAA 5A1rrAI5IC51C3ACAOIICAAAATAAcCTTAcAACGAJAMATAACG1t1 AAACAc5AAliACkl'A lwrlClfcAxlCNlAs 2160II11'AITAGAATAAAccA0nc25'ItjI(C'IYrMr 1ccrr PWccAcrC-PrAAcc1VJL1'TAcrcMGc5II CJTcAccrAlAIXiMXAl(A'r'MIIAAcIATr 228H0'I1ATAACATAAAAcAGTATAATnAG5CIUrA CCCCT' GATATCCAGCAC.AAA'AAACACrC'AcTS-Xr10CACA-VxiAccT2rIIAACCXOGAX^AcAc571rG10GAAc1' 2400GA1rA3c CAGAGecAG1,AAGIAACCACTTACC1AA7rAGi'GArCIATrArarAGTAASAwCCA'IrAL- TCAAA'AG,ICCAGAAGAAA(-AClrKIU-O'JCCI'IrGA, 2520GCIGCAGACI-ICAGACIrAG CLr'' ,rccci CAACCTL1'II-ccGATCACACACCAC(-Ir6'.ATt-CA'CACAC-A C 1-cAU1I1X1I11IG0CGA(nPrAx11- 2t40
AACCAG(GUATAAAAGrCCA1AAAACrACCAGACArA'Tl'A'rAl'AAANrA('CEr]'rCTITACAMACrE'rAAAM'IACI'ACtI'At'1''rtrAACCANAT'AlT 27(0
AACI-I0il71ATAAAAG-GACIA'I'rAoIcrA'Ac,L'I1'cc 56
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