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ABSTRACT: The gene CDCT70 encoding the a-subunit of G protein has been known to be a compo-
nent involved in mating pheromone signalling in the yeast, Saccharomyces cerevisiae. To isolate muta-
tions of the genes involved in the signal transduction, Saccharomyces cerevisiae the strain bearing
the cdc70-5 mutation was mutagenized to be forced to recover the ability of colony-formation at
restrictive temperature, which means the new mutation can suppress the temperature sensitivity
of the cdc70-5 phenotypes. Among these suppressors, sir™ and mata2™ mutations are excluded be-
cause of no relationship to signal transducer. And the selected suppressors were analyzed for the
linkage relationships by the tetrad analysis. Out of fifteen suppressors isolated, twelve were classified
into four linkage groups, designated as sgal, sga2, sga3, sga4 by the tetrad analysis. The other
three genes were determined for the linkage.
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Table I. Yeast strains used in this study.

Strain Genotype* Source
381Gab MATa ade6 hisd lys2 trpl tyrl L. Hartwell
381Ga2 MATa ode2 hisd lys2 trpl tyrl L. Hartwell
381Gab MATa adeb hisd lys2 trpl tyrl L. Hartwell
381Ga2 MATa ade2 hisd lys2 trpl tyrl L. Hartwell
A14-3 MATo ¢dc70-5 ade2 hisd lys2 trpl tyrl K. Y. JAHNG
Al4-1 MATa cdc70-5 ade6 hisd lys2 trpl tyrl K. Y. JAHNG
v330 MATa ade2 barl cryl lysl trpl tyrl ura3 S. L. Reed
262a MATa hom3 thrl S. I Reed
2620, MATa hom3 thrl S. L Reed

*Gene symbols indicate mutations leadiné to requirements for the following : ade (Adenine requiring), his
(Histamine requiring), hom (Homoserine requiring), leu (Leucine requiring), Iys (Lysine requiring), thr (Th-
reonine requiring), #p (Tryptophan requiring), &yr (Tyrosine requiring), ura. (Uracil requiring).

Additional symbols include the following : bar (Barrier deficient), cdc (Cell Division Cycle blocked at high
temperature), cry (Cryptopleurine resistance), MAT (Mating type locus), ste (Sterile)
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Table II. Linkage analysis between mutation locus and CDC70.

Ascus type
Cross PD NPD? TT"
MAT ¢dc70-5 mutx cdc70-5 mutx (ts') cdc70-5 MUT (ts ) ¢dc70-5 mutx (ts™)
X cdc70-5 mutx (ts™) ¢dc70-5 MUT (ts ) cdc70-5 MUT (ts™)

MATa CDC70 CDC70 MUT (ts*)

CDC70 MUT (ts™)

CDC70 mutx (ts™)
CDC70 mutx (ts™)

CDC70 muix (ts™)
CDC70 MUT (ts*)

Number of observed tetrads

mutll 4
mut14
mutl6
mutd2
mut48
mut9l
mut209
mut210
mut223
mut225
mut234
mut249
mut251
mut275
mut278

[N R

'

—

3 3
1 4
3
1 6
2 5
9 6
1 4
4
1 10
3 9
5
7
5
8
2

°PD: Parental Ditype, *NPD: Non-Parental Ditype, “TT: Tetra Type.
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oA Eodwolr} gutsEleleS oF 4 glgdch

0| ok AH [ Held 15709 &4
o] 7% & mutation loci Ako]e) eizpo]RE o
ol 7] #& matingo] W& MlEo]x|ul o]Feiz

A e 48R EE Bslo] T4} e 12
M FFES Mg A9 4 N9 group 22 v}
9l o] 52 sgal (suppressor of G-protein-su-
bunit), sga2, sga3, sgads} B sgaldl &

ke AFE Aloldl o] 2EAFFAE o] 84T AHE
A A sgal group WellAlE A2 Azkge]
gles oF 4 glede). sgo2, sgald, sgad group
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APEAREAS Y3 A} ME ABEAYA] WS
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Ms A dARslegla dee F F Ud (R

3). 7+ Zodwlo] FFAbole] dAxted S compleme-
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Table III. Linkage analysis between mutation loci.
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Ascus type
Cross
PD NPD TT
¢dc70-5 mutx1 cdc70-5 mutxl + (ts*) ¢dc70-5 mutxl mutx2 (ts*) ¢dc70-5 mutx]l mutx2 (ts*)
X ¢dc70-5 mutxl + (ts) ¢dc70-5 mutx]l mutx2 (ts+)cdc70-5 mutxl + (ts™)

¢dc70-5 mutx2 cdc70-5 + mutx2 (ts*)

¢dc70-5 + mutx2 (ts*)

cdc70-5 + mutx2 (ts+)
cdc70-5 + + (ts7)

cdc70-5 + + (ts7)
cdc70-5 + + (ts7)

Number of observed tetrads

mutl4-2d (cdc70-5 sgal-1)

x mutl4-3b (cdc70-5 sgal-1) 17
mutl14-2d (cdc70-5 sgal-1)

x mutll-8d (cdc70-5 sga2-1) 3
mutl4-2b (¢dc70-5 sgal-1)

x mutd8-5b (¢dc70-5 sga3-1) 4

mutl4-2b (cdc70-5 sgal-1)
x mutl6-6a (cdc70-5 sgad-1)
mutll-17a (cdc70-5 sga2-1)

x mutd2-6a (cdc70-5 sga2-2) 12
mut11-18d- (¢dc70-5 sga2-1)
x mut48-1d (cdc70-5 sga3-1) 5

mutll-17a (cdc70-5 sga2-1)
x mutl6-6¢ (cdc70-5 sgad-1)
mut48-1d (cdc70-5 sga3-1)

x mut48-5b (cdc70-5 sga3-1) 15
mut48—ld (cdc70-5 sga3-1)
X mut249-9b (cdc70-5 sga3-2) 14

mut249-9¢ (cdc70-5 sga3-2)
X mutl6-6¢ (cdc70-5 sgad-1)
mutl6-5a (cdc70-5 sgad-1)
x mutl6-6a (cdc70-5 sgad-1) 15

2 6
6 10
5 4
2 10
9 1

14 2
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sisick. o150l matinge FAFA Rdhs olfE
Ao AgAARZ e YA 49 S gAT

% AT + Yt WA e AU 5,

mating-ﬂ]-Xq o] 4] pheromoneel| ©|gt ¥l-3-o] }je}i}
o A E7Ee] §3e) doluhi (cell fusion), ©]oAl
7+2) §3Hnuclear fusion)o] °]F1x diploid~}
e o] FdHolEe o HAdl sk
Azpell A HE7F A 7S wiAl e 5 gk
e e Tk Eadwelr) Aot fHzr)
22} PAHA Hdslz Zlelebd diploid7} &
Aglatels Al Ealsido] dojubx| ke
Aolek AEgolt Aol Hods FAA
W3 Rae oln] 2 e ddlEd AGal (Suzuki
and Yanagishima,1985), FUS1 2 FUS2 (Trueheart
1987), KAR1(Rose and Fink,1987), TUB2

do offt & B

et al.,
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Table IV. Complementation group of mutations.

Strain # 14-3b 210-10d 278-4d 11-17a 42-3d 223-7b 225-13a 275-6d 48-5b 249-9b 16-6a 234-12d

Locus (strain #)

sgal-1 (14-2b) - - - + + + + + + + + +
sgal-2 (210-18a) - NT*  — + + + + + + + + +
sgal-3 (278-4c) - - NT + + + + + + + + +
sga2-1 (11-8d) + + + - - - — - + + + +
sga2-2 (42-6a) + + + — - — - - + + + +
sga2-3 (223-7d) + + + — — - — — NT NT + +
ga2-4 (225-11a) + + + — — — - — + + + +
sga2-5 (275-6¢) + + + - — — — - + + + ES
sga3-1 (48-1d) + + + + + NT + £ - -+ 4
sga3-2 (249-9¢) + + + + + NT + + - ~ + +
sga4-1 (16-5a) + + + + + + + + + + - -
sgad-2 (234-12bh) + + + + + + + + + + — _
“NT : Not Tested
(Thomas et al., 1986) 5% 9= & ér 9lt). B3] nals A@sl= 24¢ coding AV Y §
B Aoy Feld ArEddo)|FEY FEAL g ARl g HRE 2] SlsiA B4
2@y s diRow opy 5344' mating-& G-protein®] a-subunitZ coding 3= F%# CDC
AFRE WEod FdHelE71e] matinggE AHE 709 %cﬁtﬂ;ov} Qo F5 Al4-3(MATa, cdc70-
7} @4 He mating efficiencyd Hol&d] ol& 5 Yol UVE zApsted Badwle] ode70-58 AT
fusl v fus2 EAWole] IHY AIEE 2 4o & o Boddels 53l Eadde]
glt} (Trueheart et al., 1987). cdc70-59] HAYHL 2= 7& A} (temperature sen-
B AgeA Fale sga 9ol pheromone sitivity)o} 1, 387 =0 7} wleFatl A EF7]7} Gloll A

Az AGAA e FHojste)e) YZEHAT o)F #3
2ol gt Aystaba] F-Ao) o] Fojz]z] ofo} o 54
&3t s)ge] A HHe WA TyPom, 4
AIHSGAL, SGA2, SGA3, SGA4)F SGA4e| &
b A Eddo] sgad-2& o] g3l A clo-
ning#HA & FYPF<lH], o] EqHolE A clo-
ningd = o)fi= o Fobhde] T3]
W= 9] mating efficiency2 ¥.¢35 7] wFolc}. ma-
ting efficiency”} Wk 71& o] f42}7} mating
HAef Fesle)ele M-S STMIAICh WA
SeoR frAdwd, Asstd 9 BxAESE F4
PR FWO] matingdd 2 AlEAGIA S
Trrdsted] Bele] sejzl gl

wm =

£%¢] mating pheromones] g AFEW sig-

AR ¥ 2 shmooX.FS Rl D]- T Al4-30] UVE
Z2bekd e W 38CoN A colonyE BAE £ QA
AzE-do] Ao g Ao} FobE sfaugicks
Ao Qe Bodwolrl cdc70-69 FHHL
ol AMES ovlgich o]yjd ofAlEde
signal transducers} Ao g FHalo] gl
A= sirT H mata2” £°4tﬂ°]§-
AR 15708] EdolEE 2
o}, o= KA AP A
Z2 = o 7 HERE o] 98}e] tetrad ana-

5 ZAlEte] Hed 15709

A

=
o n}
=
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=
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