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SUMMARY 

The Saccharomyces cerevisiae CDC43 gene product is involved in establishing cell polarity during the cell-division cycle. 
When grown at restrictive temperatures, temperature-sensitive cdc43 mutants are unable to form buds and display delocalized 
cell-surface deposition [Adams et al., J. Cell Biol. (1990) in press]. We have isolated a cdc43-complementing plasmid from 
a yeast genomic-DNA library and localized the CDC43 gene, by subeloning and transposon-mutagenesis experiments, to a 
1.2-kb region of DNA that contained only one significant ATG-initiated open reading frame of 213 codons. The putative 
CDC43 gene product contains a possible nuclear-localization signal sequence, a cysteine-rich domain and a histidine-rich 
domain, and a region that is similar in structure to u-helix-turn-u-helix structuta; domains present in some prokaryotic and 
eukaryotic DNA-binding proteins. 

INTRODUCTION 

The S. cerevisiae CDC24, CDC42, and CDC43 gene pro- 
ducts are involved in the development o f  cell i~olarity and 
the localization of secretion and cell-surface deposition 
during the yeast cell cycle (Hartwell et al., 1974; Sloat et al., 
1981; Adams etal., 1990; Johnson and Pringle, 1990). 
Yeast strains containing lethal ts mutations in these genes 
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are unable to bud when grown at restrictive temperature, 
but their nuclear cycles continue along with an increase in 
cell mass and volume, resulting in greatly enlarged, multinu- 
cleate, unbudded cells. The cytoplasmic actin networks 
appear disorganized (Adams and Pringie, 1984), and chitin 
and other cell-surface materials appear to be deposited 
randomly or uniformly throughout the enlarging cell walls. 
The abnormal positioning of budding sites associated with 
some cdc24 mutants and with overexpression ofthe CDC42 
gene product suggests that these gene products are involved 
in the initial selection and organization of the budding site. 

There is genetic evidence to suggest that the CDC24, 
CDC42, and CDC43 gene products interact within the cell. 
Strains containing ts mutations in both CDC42 and CDC43 
are inviable when grown at their normal permissive tem- 
perature of 23°C (Adams etal., 1990). In addition, the 
CDC42 gene, when present on a multicopy plasmid, is able 
to suppress a cdc24 ts mutation (Bender and Pringle, 1989). 

The identification of a cdc24 mutant among a set of 
Ca 2 +-sensitive mutants (Ohya et al., 1986) and the finding 
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that the predicted CDC24 gone product contains two puta- 
tive Ca 2 +-binding domains (Miyamoto et al., 1987) suggest 
a possible interaction of this gone product with Ca 2 +. In 
contrast, CDC42 is a member of the rho family (Madaule 
etal., 1987) of ras-related genes; its product is predicted 
both to bind and hydrolyze GTP and to undergo C-terminal 
modification leading to membrane association (Johnson 
and Pringle, 1990). 

In the hope of gaining further insight into the mechanisms 
of polarity establishment and budding in yeast, we have 
attempted to clone and sequence the CDC43 gone. 
Although no strong conclusions can be drawn from the 
predicted aa sequence of the CDC43 gene product, the 
results raise the possibilities that this gone product may be 
localized to the nucleus and perhaps involved in the regu- 
lation of gone expression. 

MATERIALS AND METHODS 

(a) Reagents 
Enzymes, MI3 dideoxy-sequencing kits, and other 

reagents were obtained from standard commercial sources 
and used according to the suppliers' specifications. 
[0t-35S]dATP and [~-32p]dATP were obtained from 
Amersham (Arlington Heights, IL). 

(b) Media, growth conditions, strains and plasmids 
Conditions for the growth and maintenance of bacterial 

and yeast strains have been described (Maniatis et ai., 
1982; Lillie and Pringle, 1980; Sherman etal., 1986). The 
permissive and restrictive temperatures for growth of ts 
mutants were 21 °C and 36 ° C, respectively. Escherichia coil 
strain HBI01 was routinely used as a plasmid host. The 
S. cerevisiae strains used were TD4, MA Ta ura3 his4 leu2 
trpl gaD, and TDI,  MAT~ ura3 his4 trpl gal2 (both 
prcvided by G.R. Fink); JPTI98BD4-4A, MATa cdc43-2 
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Fig. I. Delimitation of the CDC43 gone. (A) Restriction maps of the CDC43 region and of the inserts of plasmids discussed in RESULTS AND 
DISCUSSION, sections a, b, e. Standard procedures were used for recombinant-DNA manipulations (Maniatis et el., 1982), E. co~~ and yeast transfor- 
mations (Maniatis et el., 1982; Sherman et el., 1986), and plasmid isolation from E. cull (Biruboim and Duly, 1979) and yeast (Sherman et el., 1986). 
YEp(43)2 was constructed by deleting an -~4-kb Bglll.$ull fragment (the 5all site was in the YEp24 vector) from YEp(43)! (see RESULTS AND 
DISCUSSION, section a) by digesting with BgllI and SalI, blunting with Pulik, and religating to regenerate a BgilI site. YEp(43)3 was constructed by 
deleting the 3-kb Xhol-Nhel fragment from YEp(43)2 by digestion with Xhol + Nhel (the Nhel site was in the YEp24 vector), blunting with Poilk, and 
religating. YEp(43)4 was constructed by deleting the 1.8-kb Xhol-BglIl fragment from YEp(43)2 by digestion with Xhol + B8/II, blunting with Pulik, and 
religating. YEp(43)5 was constructed by inserting the 2.2-kb Hpal fragment from YEp(43)2 into/~ull-digested YEp24. YEp(43)6 was constructed by 
inserting the 2.7-kb H/ndlil fragment from YEp(43)2 into H/ndlll-digested YEpl03. The cdc4.~-complementing activity ofeach plasmid was determined 
by streaking plasmid-conteining CJI98-2B cells onto YEPD plates at 36°C; a plus symbol indicates essentially uniform growth at 36°C; a minus symbol 
indicates no growth at 36°C. Bg, Bg/II; E, EcoRl; H, Hpal; H3, HlndilI; Sc, $caI; Sp, Spel; Xh, XhoI. All sites are shown for each enzyme. (B) Sites 
of mTnJ(URA3) insertions. The mTnJ(URA3) (Seifert et el., 1986) was used for insertionel inactivation of the CDC43 gone. A 2.2-kb EeoRI fragment 
from YEp24 containing the 2/~ plasmid oriwas inserted into the unique EcoR! site ofplasmid prigs6 (Seifert et el., 1986) to generate plasmid prigs6 + 2/L 
A 4.8-kb Sinai + Bglll fragment from YEp(43)2 (see part At the Srnal site is in the YEp24 vector) was inserted into Smal+ BamHI.cleaved prigs6 + 2/J 
to generate plasmid prigs6 + 2~t(43). After co.transformation of prigs6 + 2#(43) and an mTn3(URAJ)-contelning plasmid into the appropriate E. co~~ 
strain (Seifert et el., 1986), cells that contained an mTn3(URA3) inserted into prigs6 + 2~(43) were selected. The locations and orientations of the 
insertions were then determined relative to the Xhoi and EcoRl sites ofpHSS6 + 2~t(43) by restriction-enzyme analysis (data not shown; see RESULTS 
AND DISCUSSION, section b). Sites of mTn3(URA3) insertions that did ( - )  or did not ( + ) inactivate cde43-complementing activity are shown; the 
scale is the same as in part A. 



(Adams et al., 1990; a segregant from the fourth backcross 
of JPTI98 to C276-4A and C276-4B); and CJI98-2B, 
MATa cdc43-2 ura3 trpl (constructed by crossing 
JPTI98BD4-4A to TDI). Plasmids pBR322 and YEp24 
have been described elsewhere (Maniatis etal., 1982; 
Botstein et al., 1979). The yeast-E, coli shuttle plasmid 
YEpI03 contains the URA3 selectable yeast marker and the 
2/~ plasmid ori (S. Lillie, personal communication). The 
yeast genomic-DNA library in plasmid YEp24 (provided by 
D. Botstein) contains fragments produced by partial 
Sau3A digestion of DNA from S. cerevisiae strain DBY939 
(Carlson and Botstein, 1982). 

RESULTS AND DISCUSSION 

(a) Isolation and identification of CDC43 
A plasmid that complemented the cdc43-2 ts mutation in 

strain CJI98-2B was isolated from a yeast genomic-DNA 
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Fig. 2. DNA-DNA blot.hybridization analysis of chromosomal DNA 
from parental and transformed strains. Total yeast DNA was isolated 
essentially as described previously (Bloom and Carbon, 1982). DNA blot 
hybridizations were performed using ! % agarose gels and nitrocellulose 
paper (Maniatis et al., 1982). The DNA-DNA hybridizations were per- 
formed at 65°C for ~16h in a solution containing 5 x SSPE buffer 
(Maniatis et al., 1982) and lYe SDS. After digestion with the indicated 
restriction enzymes, DNA fragments were separated and hybridized to 
a radioactively labeled probe. The probe was single-stranded DNA pre. 
pared by primer extension in the presence of[~-32P]dATP on a M 13mp19 
template containing DNA between the Spel and Xhol sites of Y Ep(43)2 
(Fig. IA). The sizes of the fragments are indicated in kb on left margin. 
Total DNA from strain TD4 (lanes !-4) and from the same strain after 
integration of the 9.3-kb plasmid containing cdc43.cemplementin8 se- 
quences and the URA3 gene (RESULTS AND DISCUSSION, section a, 
lane 5) was digested with H/ndlll (lane !), $caI (lane 2), SpeI + B&llI 
(lane 3), and Bg/II (lanes 4 and 5). As the integrated vector sequence 
contains no Bg/II sites, the replacement of the original 9.6-kb Bglll 
fragment (lane 4) with an 18.8-kb BRIIi fragment in the transformant 
(lane 5) indicates that the integration of the 9.3-kb plasmid had occurred 
at the chromosomal site homologous to the cdc43-complementing DNA. 
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library in the URA3-containing plasmid YEp24. From a 
primary Ura+Ts + yeast transformant, a plasmid [desig- 
nated YEp(43)I] was recovered into E. co/i that could re- 
transform CJI98-2B to Ura + Ts +. The Ura + and Ts ÷ 
phenotypes of these transformants co-segregated after 
growth on nonselective media (data not shown), indicating 
that the complemcntation of cdc43-2 was indeed due to the 
autonomously repficating recombinant plasmid. Plasmid 
YEp(43)I contained an -~8-kb insert (data not shown). 
Digestion and religation of YEp(43)I, as described in the 
legend to Fig. 1, yielded YEp(43)2, which was used in all 
subsequent experiments. A DNA-DNA blot-hyb~dization 
experiment using total yeast DNA and an appropriate 
probe revealed only the fragments expected if the cloned 
DNA was derived without rearrangeraent from contiguous 
chromosomal DNA that was single copy in the haploid 
genome (Fig. 2, lanes 1-4). 

To test the identity of the cloned DNA, we integrated a 
plasmid containing the cdc43-complemenfing sequences 
and the yeast selectable marker URA3 into a CDC43 yeast 
strain, and then determined the meiotic linkage between the 
integrated URA3 gene and a cdc43 mutation. A 5-kb EcoRl 
fragment (one of the EcoRI sites was in the YEp24 vector) 
containing the cdc43.complementing region and the URA3 
gene was subcloned from YEp(43)2 into the EcoRl site of 
pBR322 (which cannot replicate autonomously in yeast). 
The resulting plasmid was linearized within the insert at the 
unique Xhol site and transformed into strain TD4, selecting 
for Ura ÷ . Two stable Ura + transformants were shown by 
DNA-DNA blot hybridization to have the plasmid inte- 
grated at the chromosomal site homologous to the cdc4$- 
complementing DNA (Fig. 2, lane 5; only one transfor- 
mant is shown). These transformants were crossed to the 
cdc43-2 strain CJ 198.2B. Of 22 four-spore tetrads, 22 were 
parental ditypes (2 Ura ÷ Ts + : 2 Ura- Ts - ), showing tight 
linkage between the cdc43 mutation and the integrated 
URA3 gene. Thus, integration had been directed to the 
CDC43 locus, suggesting that the cdc43-complementing 
activity is due to the bona fide CDC43 gene. 

(b) Local izat ion o f  CDC43 on the complementing D N A  
To localize the CDC43 gene, subeloncs were constructed 

as described in Fig. IA, legend. Complementation of the 
cdc43-2 mutation by plasmid YEp(43)4 but not by plasmids 
YEp(43)3, YEp(43)5, and YEp(43)6 indicated that CDC43 
lies within the 3-kb region to the left of the XhoI site, 
overlaps the left-hand HindIII site and one or both of the 
HpaI sites. CDC43 was also localized by determining the 
sites at which transposon insertion could inactivate cdc43- 
complementing activity. Transposon-containing plasmids 
were collected and the sites of insertion were determined by 
restriction analyses (Fig. 1B, legend). These plasmids were 
then tested for cdc43-complemenfmg activity in strain 
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CA TCTTCt-t-x-t-~ TACGTG~-t'i-~ ATTCAut-t~t-r ' hT t - ,  t-t-,-,L- -211  
CTGAGTTGTT GCCCCTTGGA AGAATGGAAA AGCAAT&GTT TCAGTC, ACTA T&GTAT&CAA TCAAAACAGC - l t+ l  
CGGCAGTTCA AAAC~AI'ThC TTGGTCACTA ACCCCCAAGT CATCTCTACC AATTTAAATT TCAAITITAA -71 
CAAAACCTTT ATTT&TCCAA CGTCAACA~G TACTTTCAAG CACTTCTGCC CACCGCTATA TCGTGCAAAA -1. 

&TO TOT CAA GOT ACC ,eAT GCC COG ACT AGe, GTT GTC ACT AAA AAG CAT &GO AAA TTT TTC 60 
Net: Cys G i n  A l a  Thr  Asn  C l y  P r o  S e t  Ar  K V a l  V a l  Thr  Lys  Lys  H i s  k r g  Lys  Phe Phe 

CA.% AG e, CAT CTA CAG TTG CTT COO TOT TCA CAT CAG GGA CAT GAC GTC AAC AGA ATG COG 120 
C l u  A r g  H i s  L e u  C l n  Leu Leu P r o  S e t  S e t  H i s  G in  f l y  H i s  Asp V a l  Ash  A r g  Met A l a  

t .  

&TA ATA TTC TAC TO& ATC TCA GCA CTC TOT ATA TIT CAT GTT AAC GTT TCT GCG AAG TAC 180 
Z l e  I l e  Phe T y r  S e t  l l e  S e t  G l y  Leu  S e t  I l e  Phe Asp V a l  Asn  V a l  S e t  A l a  Lvs  Tvr  

GGC OAT CAT CTT CCC TGG ATC CCC AAA CAT TAT ATC AAA ACA GTC CTG G&T OAT ACA GAA 240 
Glv ASp H i s  Leu  C l v  T ~  Met Arn  Lvs  H i s  Tvr  I l e  Lvs  Thr  V a l  Leu  Asp Asp T h r  GIu  

AAT ACT CTC AT& TOT CCA TTT GTT GCA &CO TT& CTC ATG AAT ATC COT CAC GCA ACA &CO 300 
Ash Thr  V a l  l i e  S e t  C l y  Phe V a l  G l y  S e t  Leu Va l  Nee Asu I l e  P r o  H i s  A l a  The Thr  

ATT AAT CT& CCA AAT ACT CTC TTT GCA TTC TTC TCC ATC ATT ATC CTC ACA CAT TAC GAG 360 
I l e  ASh Leu P r o  Ash  Thr  Leu Phe A l a  Leu  Leu S e t  Her  l i e  Her  Leu  A~ 8 Asp T y r  G l u  

TAT TIE CAC ACT ATA CTA CAC AAA ACA ACC CTC CCG AG&. TTT CTT TOT AAC TCC CAA CGA 420 
Tyr  Ph~ G l u  T h r  I l e  Leu Asp Lys  A r g  S e t  Leu  A l a  Arg  Phe Ve], S~r  L3,~ Cys Gln  Ar  E 

COT GAC COT GGC TCG TTT GTA TOT TOT TTA G&C TAT AAG ACA AAT TGT GO& TOT TCG CTT Zt80 
Pro  Asp &rg C l y  S e t  Phe Va l  S e t  Cys Leu Asp T y r  Lys  Thr  ASh Cys Oly  S e t  S e t  Va l  

CAT TCA CAC CAT TTA ACC TTT TGC TAC ATC GCA GTT GCC ATT CTC TAC ATA TCC GGA TGC 540 
Asp S e t  Asp Asp Leu A r g  Phe Cys T y r  l i e  A l a  Val  A l a  I I e  Leu  T y r  l i e  Cys G l y  Cys 

CCA TCC AAA OAA CAC TTT CAT CAA TAC ATT CAT ACT GAG AAG TTG CTT CGC TAT ATA ATC 600 
Arg  S e t  Lys  C l u  Asp Phe Asp Glu  T y r  l l e  Asp Thr  C l u  Lys  Leu Leu  G l y  Ty¢ l l e  Met 

TCC CAA CAA TGC TAC AAC GGA OCT TTC GGT CCC CAC CAA TGA 6&2 
Se t  Gin  Gin  Cys T y r  Ash C l y  A l a  Phe G l y  A l a  H i s  Gln  End 

ACCACACTCA GGGTACACAT CTTGTGCGCT CTCTACCTTA GCTTTACTTC TCTACTTTGG AAAACCTATC 712 
AGACAAGTTT AAGAAGACAC CATAACCTGG CTATTACATA GGCAAGTATC AACCCATGGA TGTATGAAAT 782 
TTGAAAGCGA ATTGAATGCC AGCTATGATC AATCTGATG& TGGCGGTTTC CAGGGAAGGG AGAACAAGTT 852 
CGCTGATACG TGTTACGCAT TTTGCTCCTT AAATTCACTA CACTTACTAA CAAAGGATTG GAAAATGCTA 922 
TGCCA~ACTG AACTAGT 939 

Fig. 3. Nucleotide sequence of the CDC43 region and predicted aa sequence of the CDC43 product. MI3 dideoxy sequencing (Sanger et al., 1977) was 
performed essentially as described in the Sequenase TM sequencing manual of the United States Biochemicals Corp. (Cleveland, OH), using [~t-3SS]dATP 
and the vectors MI3mpl8 and MI3mpl9. Sequencing primers were provided by E.I. DuPont de Nemours & Co., Inc. (Wilmington, DE) and Dr. John 
Burke (Department of Microbiology and Molecular Genetics, University of Vermont, VA). Sequences were analyzed using the University of Wisconsin 
Genetics Computer Group (Madison, WI) sequence analysis programs. The aa sequence similarities were determined using the Pustell sequence analysis 
programs (IBI, New Haven, CT). The nt sequence is numbered relative to the A ofthe putative start codon. The $¢al,//pal, and Hindlll sites (indicated 
with solid lines) are located at nt --42 to -37, + 160 to + 165, and + 267 to + 272, respectively. Possible TATA promoter sequences (indicated with dashed 
lines) are present at nt -121 to -126 and -76 to -71. In addition, a 14 bp stretch of poly(dA-dT) is present at nt -224 to -211. Similar stretches of 
poly(dA-dT) have been implicated in the constitutive expression of certain promoters (Struhl, 1986). The underlined aa sequence is similar to the 
• -helix-turn-~-helix structural motif (RESULTS AND DISCUSSION, section ©). Gennank accession number is M31 i 14. 

CJ 198-2B. The results (Fig. 1B) suggested that the CDC43 
gene lies within a 1.2-kb region lying to the left of the SpeI 
site. 

(c) Analysis of CDC43 nt sequence and deduced aa se- 
quence 

The 3-kb region to the left of the XhoI site (Fig. IA) 
was inserted into Smal+SalI-digested Ml3mpl8 and 
Ml3mpl9  using the unique Sinai and XhoI sites in 
YEp(43)2 (Fig. 1A; the Sinai site was in the YEp24 vector). 
These phages were then used in dideoxy-sequencing 
reactions. Both strands of the cdc43-complementing region 
to the left of  the Spel site (Fig. 1A) were completely se- 
quenced (Fig. 3). The sequence revealed the presence of 
only one significant, ATG-initiated ORF that spanned both 
of the left-hand HindlII and left-hand Hpal sites (Fig. 1A). 

Thus, this 213'codon ORF presumably encodes the CDC43 
gene product, The absence of a TACTAAC consensus 
splicing sequence (Langford et al., 1984) suggests a lack of  
introns. 

The predicted CDC43 product is a 213-ca polypeptide 
with an Mr of  24266 and a net charge of + 1 (Fig. 3), 
Comparison ofthe predicted aa sequence with the National 
Biomedical Research Foundation protein database and the 
GenBank DNA/protein database revealed no significant 
similarities to any known proteins, However, there are 
several features ofthe predicted aa sequence that are poten- 
tially informative. First, a sequence similar to known or 
suspected nuclear-localization signal sequences is present 
at aa 13-18 (Fig. 4). This basic aa sequence is very similar 
to sequences that have been shown experimentally to be 
involved in the localization of proteins to the nucleus (Silver 



CDC43($.cere~siae) Lys Lys His Arg Lys ~a 
Large Tantigen(SV40) Lys Lys Lys Arg Lys 127 
GdL4(S. cerevbiae) Lys Lys Leu Lys Cys =~ 
Histone 2B (S. ceret~iae) Lys Lys Arg Ser Lys 3s 

Fig.4. A possible nuclear-localization signal sequence in CDC4& 
Similarities between aa ! 3-18 of the predicted aa sequence ofthe CDC43 
gene product (see Fig. 3) and known or inferred nuclear-localization 
signal sequences ofthe SV40 large T antigen, the S. cerevisiae GAL4 gene 
product, and the S. cerev/s~e historic 2B protein are shown (Silver and 
Goodman, 1989). The positions of these sequences in their respective 
proteins are indicated by the residue number for the last aa. 

and Goodson, 1989). Second, separate His-rich and Cys- 
rich aa domains with the sequences His-Xxx6-His-Xxx 7- 
His-Xxx2-His and Cys-Xxxlo-Cys-Xxx6-Cys-XxxH-Cys- 
Xxx9-Cys-Xxx-Cys (Xxx is any aa) are present at aa 16-34 
and 138-180, respectively (Fig. 3). These sequences show 
no strong resemblances to the Cys2His 2 or Cys x zinc-finger 
domains implicated in the DNA binding of several 
eukaryotic regulatory proteins (Berg, 1988). While this does 
not necessarily preclude the possibility that these regions 
are involved in DNA binding, it is more likely that they are 
involved in some other aspect of protein function such as 
an interaction with metal ions (Szczypka and Thiele, 1989) 
or disulfide bridge formation. Third, a region of the pre- 
dicted aa sequence (aa 55-76, Fig. 3) is similar to the 
u-helix-turn-u-helix structural motif found or inferred in a 
wide variety of prokaryotic and eukaryotic DNA-binding 
proteins (Brennan and Matthews, 1989). The CDC43 se- 
quence contains a Gly 6s residue along with hydrophilic 
residues at positions 57, 59, 62, 63, 68, 69, 70, 73, and 74, 
and hydrophobic residues at positions 58, 61, 64, 72, 75, 
and 76. This sequence would have the proper alignment of 
aa residues that could allow the formation of a helix-turn- 
helix structure with nonpolar residues facing the hydropho- 
bic core and exposed polar residues that could interact with 
DNA (Pabo and Sauer, 1984). Taken together, these 
inferred structural features raise the possibilities that the 
CDC43 gene product is localized to the nucleus, interacts 
with metal ions, and binds to DNA. 

(d) Conclusions 
The CDC43 gene product is involved in the morpho- 

genetic steps of the yeast cell cycle. To begin exploring 
CDC43 function at the molecular level, we have isolated and 
sequenced this gene. Although the inferred aa sequence of 
the CDC43 product allows no strong conclusions, it does 
provide some interesting and unexpected clues to possible 
functions of this protein. 

(1) The presence ofa possible nuclear-localization signal 
raises the possibility that the CDC43 gene product performs 
its cell-cycle function within the nucleus. Testing of this 
possibility will depend on the use of CDC43-specific anti- 
bodies in immunofluorescence localization studies. 
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(2) The presence of an aa domain within CDC43 that is 
similar to the u-helix-turn-n,-helix structural motif found in 
some DNA-binding proteins raises the possibility that 
CDC43 could interact with DNA in some manner. While it 
is clear that transcriptional regulation plays a part in the 
control of some CDC genes in yeast (Peterson et al., 1985; 
White et al., 1987), there is no evidence as yet for tran- 
scriptional regulation of CDC43 or any of the other genes 
whose products are involved in the control of cellular 
polarity. Thus, evaluation ofthe significance ofthis possible 
structural domain must await the results of studies of the 
possible transcriptional regulation of these genes. 

The 'synthetic lethality' of cdc43 cdc42 double mutants 
suggests tha~ these genes or their products interact within 
the cell. If the CDC43 gene product is in fact localized to 
the nucleus and interacts with DNA, it could be speculated 
that CDC43 is involved in the transcriptional regulation of 
CDC42. It is possible that the presence of a mutant CDC43 
gene product could lead to a change in the expression of 
CDC42 in a cdc43 cdc42 double mutant, th~xeby leading to 
a new lethal phenotype in these cells. This speculation 
should be testable by analyzing CDC42-specific mRNA 
levels in cdc43 mutants. 
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