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Anchoring to the inner surface of the plasma membrane is necessary for
mammalian ras proteins and their counterpart, RAS] and RAS2 proteins, of
baker's yeast Saccharomyces cerevisiae to be functional. Attachment of a
hydrophobic moiety to the C-terminal region is the key reaction for this
intracellular localization. Two allelic mutant genes, dprl (defective in the
processing of RAS proteins) and raml (RAS protein and a-factor maturation
function), have been independently identified in S. cerevisiae genome. In the
mutant cells, RAS remains in cytosol in a precursor form, thus the signal
transduction via RAS is no longer effective. In addition to the deficiency of
RAS-processing activity, the dprl/raml causes a mating defect specifically in
a cells, and a recessive temperature sensitive phenotype in both cell types.
The S. cerevisiae genomic DN A clone which suppresses the dprl mutation
has been isolated and its nucleotide sequence has been determined. The DPRI
gene encodes a hydrophilic protein of 431 amino acids. The C-terminal half
of the DPRI1 shows high content of cysteine. DPRI also contains the active
site motif of thiol protease. CALI (allelic to CDC43) is an essential gene for
the selection of budding site and nuclear division of S. cerevisiae. CALIl
shows extensive similarity (especially in the C-terminal region) with DPRI1,
and over-expression of CALI suppresses the temperature sensitive phenotype
of dprl mutant. From their similarities in function and deduced amino acid
sequence, CALI is regarded as a homologue of DPRI

Since the expression of mammalian Ha-ras p21 in the §. cerevisiae rasl
rasZ double mutant successfully rescued the lethal phenotype, the processing
system of ras protein seemed to be conserved in eukaryotic cells and the
DPRI-like gene might exist in higher eukaryotes. To elucidate the conserved
function and structure of DPRI and DPRI-related genes, an attempt to isolate
DPRI homologues from fission yeast Schizosaccharomyces pombe was

performed as follows. Utilizing a part of the DNA fragment of DPRI which
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corresponds to the C-terminal region of its product, four clone groups have
been isolated from the S. pombe genomic DN A library. These four clones
were designated as pdhl to pdh4 (S. pombe DPRI homologous clone).
Northern blot analysis showed pdhl, 2 and 3 contain whole or a part of
transcribed genes in cells at middle of logarithmic phase. Disruption of pdhl
locus, containing the region which gives the strongest signal during
Southern blot analysis with DPRI probe DNA, caused lethality to S. pombe
cell. Expression of DPRI or other DPRI-related genes (CALI or BET2) of S.
cerevisiae in pdhl™ cell did not complement the lethal phenotype. Screening
with the DNA fragment of pdhl gene as a probe, two positive clones
(pdhlc10A-1 and pdhlc10B-2) were isolated from an S. pombe cDNA library.
The nucleotide sequence of the 2.5 kb of pdh 1cl0A-1 showed an open
reading frame encoding a hydrophobic polypeptide (pdhl.aal) of 226 amino
acids with seven potential trans-membrane domains, characteristic for G-
protein coupled receptor family. pdhl.aal showed the highest similarity with
mas oncogene product in the Nterminal region. From the sequence analysis
of pdhlgS.2, a 5.2 kb S. pombe genomic DN A fragment containing the entire
1.4 kb EcoRI fragment of pdhl, a short 14 base pair (bp) stretch which is
identical to a part of DPRI probe DNA was found. In addition, the 14 bp
stretch was also found in the 3' untranslated region of pdhlclOA-I. From
these sequence data, it is unlikely that pdhl locus encodes a DPRI
homologue. The nucleotide sequence of the 1.8 kb HindIII fragment of pdh2
locus did not show any significant homology with DPRI either.

As an additional attempt to test if S. pombe carries homologous
‘sequence to DPRI, we utilized the PCR technology. From the conserved
region of DPRI family, PCR primers were designed. Amplified DNA
fragments were obtained using S. pombe cDNA library as templates and the
nucleotide sequences of two clones, #1-3 and #2-2-2, were determined. The
similarities between DPRI and deduced amino acid sequences of #1-3 or #2-

2-2 were 23.3% and 18.5%, respectively.

—48—



MXDEFEEHREOES

BEEFRASHE I PLEBRBICVAL T CHRAEZEDIIRFEFSIALTVE

B, FOBEEL—ABEOHEUMOBREREICL > TEL S, RASEHEE,
FOANEFIYNVEKBE I T NAVNVENEET A ED T uty Y v 725l
THOTHEETLD, AT 0ty YV B0 EELZHEQE L L ED
bRBZENFPEHP Lo TWE, HFBBETRASEHEN O LYy Y V7%
HE2DPRIBEFHDEEIATVE Y, FIERKEIDPRI LHENHEMUMEE
BOoOBEZEF202BEILO0ETEI LERATL, RTYDPRIBETFO—B
#7u0—7 LT, DEREBOS /) LI4 7)o 7 u—T7 EHEMHZ D
S uU—VEEHSML., FIRBRECLIIBTLAL I 4EECHEL T
dhl1—4:&F7, pdh1—3K2WVWTiE, £#®DP R 1HMME A M
BATEE SNL I ENREINTZ, TOIHEHICp dh 11D TREM & AT
%, pdh ]l BUFFEREBOAFICATREZCE, pdh 1BEORHE
PHFEEBODPRIFVWEZOMEEREZEFORAI LI - THAI L EZN T
%R L7 7, pdh IDNA%*7u—7&L T, FUBBEOCDNAIA
75—t hpdhlDcDNAu—v258L., FOEERETOMITEZAT
SlfER. pdh 12— FF2EHAE(pdhl.aa l)iF7 20EEME
BeHo722673I BEEIPOKIBAEEAET. masBEEFLD
HMEWMELE b2 %KL, RASTEAREGCEAERER LAY T —&H
ThHHrEHELL, CORFRIE. dEBEFLALBEREL T, —KRHEL 0L
HEDSRLELEHBEOEETFEFE T LI FREA THK S 5 HETF %
BRLEDOTHY, BEHRXELELTOEBELHAZTIOTHE I LR, HFE
BE£B—XTRD 7,

B, BERXKCEL2EMSBE K F0BESTICEYT S FH. KU
VYOMEZEELTLELRZ0MOBEACODVWTORRKZ 7oz 25, ik
EDOICEIBDTHETREDDT, COFHEK Kb > TS LM b
DZEFHAPTH o, CORBRE. HEZBEL2E—BL T, FHERIEMARS
KRZZH LN 2H O EOERHICEL

—49—





