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The amino acid sequence of twenty residues from the N-terminus of the re-
gulatory subunit of cAMP-dependent protein kinase purified from the yeast Sac-
chrmyes cerevisiae was reported several years ago (1). We prepared three
corresponding oligonucleotides: one 23-base mixed sequence (128-fold degene-
rate) probe and two unique (45- and 60-base) probes that accommodate the appa-
rent codon usage bias of S. cerevisiae (2,3). The three synthetic probes were
used to screen a yeast genomic DNA library in the vector YCp5O (kindly provi-
ded by M. Rose). Two plasmids were obtained that, by restriction endonuclease
cleavage site mapping, contained a comon segment of genomic DNA. Digests of
this common region (BglII, EcoPV,, MapI, PstI, Sau3A,_pI, XbaI) were sub-clo-
ned into M13mpl8 and Ml3mpl974) and were sequenced on oth strands by stan-
dard dideoxy chain termination methods (5). The open reading frame present
encodes a 416-residue polypeptide that, aside from the initiator methionine,
commences with a perfect match (underlined) to the N-terminal sequence of the
purified protein. Hybridization of the cloned gene to Southern blots of geno-
mic DNA digests (6), to whole yeast chromosomes separated by orthogonal field-
alternation gel electrophoresis (7), and to polyA+ RNA species fractionated by
by gel electrophoresis (8), demonstrated that the gene is a unique single-copy
locus, resides on chromosome IX, and encodes a transcript of 1595 bases. Two
mutations (bcyl and sral) known to affect the level of regulatory subunit
(9,10) also map on chromosome IX and probably represent lesions in REG1.
Computer comparison (ALIGN program of Intelligenetics, Inc.) indicates that
the C-terminal two-thirds of the yeast REG1 protein shares 40Z identity with
both mammalian type I and type II regulatory subunits (11,12). Homology is
especially conserved around the residues known to be involved in cAMP bind-
ing (asterisks). Like the type II subunit, the predicted yeast protein has a
potential phosphorylation site (P) in the domain corresponding to the "hinge
region" thought to be the major site of Interaction with the catalytic subunit
(13). The yeast REG1 protein can be phosphorylated in vitro by both the yeast
(14) and bovine (Tcatalytic subunit and appears to-be phosphorylated in vivo
(15).
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GCrTOCTOGA CTAGTCAMGC GATOCGCATC ATCACATCCA TTACACGCAT TTCACGCATA CATMATAGG MAATCATT ACAACAMGCA GATTATTTC MAGACMAC
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Net Va1 Sr Sr Leu Pro LYa Glu Sr GIn Ala Glu Leu GIn Leu Pbs Glu Aen Glu II* Asn Ala Ale Ase Pro Ser

AGTAMGMTA MAC ATG OTA TCT TOT TTG COG MG GAA TOG COA GCC GM TTG CAM CTG TTC CAG MC CM ATC MC00C GOC AMT C0G TCC
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Asp Pht Leu Gin Phe Scr Ale Ase Tyr Phe Aen Lys Arg Lau Glu GIn Gl Arg Ale PhM Lou Lye ASa Ar Glu Pro Giu Pbh Lye ASa
GAC TTT CIT CAG TTC TCC GCC MC TAT ffC AMT AM AGG CT0 GM CAA C0G AGA 0C0 TTC CTC AAG GCC AGO GAG CCT GAA mT ASG GCA
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Lys Sn II* Vel Leu Pht Pro Glu Pro Gln Glu Ser Ph. Ser Arg Pro Gia 5cr SicaGin 5er Gia Ser Avg 5cr Mg Ser 5cr Vel Met
AG MC ATT GTO CTA TTT 0CG GM CCA GAG GAG TA TTT TCC AGAS CCOGM TCA GCT CGA TCT CAA TCA AGA TCC AGA TCG AST GTT ATG

90 95 100 105 110 115
Ph* Ly Ser Pro Pbe Val Amn Gl Sp Pro His 5cr ASe Va1 Phb Ly Ser Gly Phe Aen Lou ASp Pro His Glu Gln Asp Thr Hil GIn
TTC AM TCC CCC Tm GTG CM 0GAG GAC CCA CAC TCC MOC GTG Tf AM GT GG mT MT TTA GAC CCG CAC GM CAG GAC ACT CAC CAG
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Gln Ala Gln Glu Glu Gln Gln His Thr Arg Glu Lys Thr Ser Thr Pro Pro Lou Pro Met His Phe Asn Ala Gln Arg Arg Thr Ser Va1
CMA GCA CAG GM GM CM CAG CAT ACT AGA GM MG ACA TCA ACT CCT CCA CTC CCA ATG CAC TTC MC GCC CM AGG CGT ACT TCT GTT

150 155 160 165 170 175
Ser Gly Glu Thr Leu Gln Pro Amn Aen Phe Asp Asp Trp Thr Pro Asp His Tyr Lys Glu Lys Ser Glu Gln Gln Leu Gln Arg Leu Glu
ACT GGT GAG ACC TTA CM CCA MC MT TTT GAC GAT TGG ACT CCA GAT CAC TAT MG GM AAG TCC GAG CAG CM TTG CM AGA CTG GAA

i80 185 190 195 200 205
Lys Ser Ile Arg Asn Amn Ph. Leu Phe Asa Lys Leu Asp Ser Asp Ser Lys Arg Leu Va1 Ile Aen Cys Lou Glu Glu Lys Ser Va1 Pro
AM TGG ATC CGT MT MC TTT CTG TTC MC MG CTG GAT TCC GAC TCA AM AGG CTG GTC ATA MT TGT CTG GAG GAG MG TCC GTC CCC

210 215 220 225 230 235
Lye Giy Ala Thr Ile Ile Lys Gln Gly Asp Gln Gly Asp Tyr Phe Tyr Va1 Va1 Glu Lys Giy Thr Va1 Asp Phe Tyr Va1 Ann Asp Amn
MA GGT GCT ACG ATA ATC MG CM GGT GAC CM GGG GAC TAC TTC TAT GTC GTC GM MG GGT ACT GTT GAC TTC TAC GTC MC GAC MC

240 245 * * * * 255 260 265
Lys Val Agn Ser Ser Gly Pro Gly Ser Ser Phe Gly Glu Leu Ala Lou Met Tyr Asn Ser Pro Arg Al. Ala Thr Va1 Va1 Ala Thr Ser
MG GTC MC TCT TCC GGG CCA GGC TCC AGT TTC GGG GAA CTT GCT CTT ATG TAC MC AGC CCT CGT GCT GCC ACC GTT GTA GCA ACC TCC

270 275 280 285 290 295
Asp Cys Lou Lou Trp Al. Leu Asp Arg Lou Thr Phe Arg Lys Ile Lou Leu Gly Ser Ser Phe Lys Ly Arg Leu Met Tyr Asp Asp Lou
GAC TGT TTG TTG TGG GCT CTA GAC AGG CTC ACC TTC AGA AM ATA CTT TTG GGC AGC TCT TTC MG AAG AGA CTC ATG TAT GAC GAT CTT

300 305 310 315 320 325
Leu Lys Ser Met Pro V.1 Leu Lys Ser Leu Thr Thr Tyr Asp Arg Ala Lys Lou Ala Asp Ala Leu Asp Thr Lys Ile Tyr Gln Pro Gly
TTG MG AGC ATG CCA GTT TTG MC AGT TTG ACT ACG TAC GAC CGT GCC AM CTT GCC GAT GCA CTG GAT ACC AAG ATC TAC CAG CCG GGT

330 335 340 345 350 355
Glu Thr Ile Ile Arg Glu Gly Asp Gln Gly Glu Asn Ph. Tyr Lou Ile Glu Tyr Gly Al. Va1 Asp Va1 Ser Lys Lys Gly Gln Gly Val
GM ACA ATC ATT CGC GAG GGT GAT CAA GGG GAG MC TTT TAT TTA ATT GAG TAC GGA GCT GTG GAC GTC TCT MG MG GGC CAA GGT GTC

360 365 * * * * 370 375 380 385
Ile APn Lys Leu Lys Asp His Asp Tyr Phe Gly Glu Va1 Al. Lou Leu Asu Asp Lou Pro Arg Gln Al. Thr Val Thr Ala Thr Lys Arg
ATA MT AM CTG AM GAC CAT GAT TAT TTC GGT GM GTG GCC TTG CTA MC GAT TTG CCC AGA CAG GCC ACT GTG ACT GCT ACA MG AGA

390 395 400 405 410 415
Thr Lys V.1 Al. Thr Leu Gly Lys Ser Gly Pbs Gln ArM Lou Lou Gly Pro Ala Val Asp Val Lou Lys Lou Asn Asp Pro Thr Arg His
ACC AM GTT GCC ACA TTG GGG AM AGT GGT TTT CAA CGT TTA CTG GGT CCT GCA GTA GAC GTA TTA AAG CTC MAT GAT CCT ACA AGA CAT

1481
TM GTAAM AGGGGMGCG ATCTTAMTC CACATGMTT TCCM?CTCT TTrTCTTCTT CTTCTGTTCC CTTTCTTT CTTCTTCCTT CAACGTCTAC GTAMTATM
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