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TABLE 1 Table of strains

Table of strains used in this study.



Saccharomyces cerevisiae strains:

SEY6210
SEY6211
SEY18-4
SEY18-5
SEY18-7
SEY11-1
JSR18A1

BHY151
RC634

MATo leu2-3,112 ura3-52 his3-A200 trpl-A901 lys2-801°suc2-A9

MATa leu2-3,112 ura3-52 his3-A200 trp1-A901 ade2-101°suc2-A9

MATo vps18-4° Ts leu2-3,112 ura3-52 his3-A200 trpl-A901 lys2-801%suc2-A9
MATa vps18-5 Ts leu2-3,112 ura3-52 his3-A200 trpl-A901 ade2-101° suc2-A9
MATa vps18-7 leu2-3,112 ura3-52 his3-A200 trp1-A901 ade2-101° suc2-A9

MATo vpsll-1Ts leu2-3,112 ura3-52 his3-A200 trp1-A901 lys2-801°%suc2-A9
MAT o vpsl8-Al::TRPI leu2-3,112 ura3-52 his3-A200 trp1-4901 lys2-801% suc2-A9

MAT o vps5-Al ::HIS3 leu2-3,112 ura3-52 his3-A200 trp1-A901 lys2-801% suc2-A9
MATa sst1-3 rme ade2 his6 metl ural

Escherichia coli strains:

MC1061

IM101
BW313

araD139 (araABOIC-leu)7679 A(lac)X74 galU galK hsdR rpsL

F'traD36 laclqg ZAM15 proAB/supE thiDlac (lac-pro)
F’ lysAldut ung thi-1 relA spoT1

(Robinson, 1988)
(Robinson, 1988)
(Robir:son, 1988)
(Robinson, 1988)
(Robinson, 1988)
(Robinson, 1988)
(This Study)

(Horazdovsky, unpub.)
(Chan, 1983)

(Casadaban, 1980)

(Miller, 1972)
(Kunkel, 1985)

(44
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FIGURE 1 VPSI8 gene cloning and characterization

A. Restriction map of a S5kb DNA fragment that contains the VPS8 open reading
frame as indicated by the empty arrow. Below is the vps/8 disruption in which the
entire open reading frame from Kpnl to Sacl was replaced with yeast TRPI and E. coli
vector sequences (methods). C. Growth phenotypes on YPD at 30° and 37° of
SEY6210, JSRSc184, JSRSc189 and JSRSc189 after being transformed with the
vps18-complementing plasmid, pJSR6 (methods). The plates were incubated at the

appropriate temperatures for three days.
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FIGURE 2 Nucleotide sequencing of the VPS18 gene

Nucleotide sequence of the VPS8 gene and the deduced amino acid sequence.
Nucleotide residues are numbered relative to the ATG that initiates the long open
reading frame. The cAMP-binding motif is underlined with a dashed line and the

cysteine-rich region is indicated by a solid line.
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GAGAAACGATATGTCCCTGTGOCTCATTTAATAAT TTCAC TGGTA TTCCATTCATAGTCA TTGTT TCTGA TACGTGCCTCGCAGCGCTTTCTGAT TCTCT TCGTAT TGCTCTTATAAGA
ATTTTTTAACGATTTCAAAAATATCAAATC TATAGAACGAAAGARA TAAGAAGCTGCCATCCCTAGAAAAGTAAAAACTA TAAGG TACCAAGAAG TAAAAAGAGAAATATAGGGATATA

ATG ATA AAA ACA OGT ATA GAG GAA GTT CAG TTA CAA TTC CTC ACA GGG AAT ACC GAA CTT ACG CAT TTG AAA GTC TCC AAT GAT CAA CTT
M I K T R 1 E E V Q@ L Q F L T G N T E L T H L K Vv s N D Q L
ATA GTA ACG ACA CAA COGG ACA ATT TAC AGA ATA AAT TTA CAA GAT CCG GOC ATC GTC AAT CAC TTT GAC TGT CCA TTA AGC AAG GAA CTA
: & v T T Q R E o I Y R I N L Q D P A I v N H F D c P L s K E L
GAA ACT ATA ATG AAT GTIT CAT GTT TCA CCA ATG GGT AGT GTC ATT CTT ATT CGA ACC AAC TTT GGC CGG TAT ATG TTG CTA AAG GAT GGC
E T I M N V H V s P M G s V I L I R T N F G R Y M L L K D G
GAA TTC ACT CAA TTG AAC AAA ATA AAA AAT CTC GAC CTC AGC TOG CTA CAT TGG ATC AAC GAA ACC ACC TTT CTG ATG GGA ATC AAG AAG
E F T Q@ L W K I K N L D L s 8 L H W I N E T T F L M G I K K
ACG CCC AAG TTG TAC CGA GIT GAA TTG ACA GGA AAG GAT ATA ACC ACG AAG CTA TGG TAT GAA AAC AAG AAA CTC TCT GGT GGA ATT GAT
T K L Y R V E L T G K D I ¥ T K L WwW Y E N X XK L s G G I D
GGC ATT GCG TAT TGG GAG GGC TCT CTG CTA TTA ACT ATA AAA GAC AAC ATT TTA TAC TGG AGA GAC GTG ACA AAT ATG AAA TTT CCT TTA
G I A Y W E G S L L L T I K D N I L Y W R D V T N M K F P L
GTA TTA CCA GAT GAA TCT GAG CAA TTT GAA AGG TTA AAA CAT CAT GOG ATA AAG AAA TTC GAT TOG TAC AAT GGA CIC TTT GCT IGG GIC
v L P D E s§s £ @ F E R L X H H A I X X F D S Y N G L F A W V
ACA TCC AAT GGA ATT GTC TIT GGT GAT TTA AAA GAA AAG CAA ATG GAA AAA GAT CCT GCT TCT AAT AAT TTT GGA AAA TTC CTA ICT TCG
S s G I vV F G D L Xk E K ¢ ¥ E K D P A S N N F 6 X F L s s
TOG AAG GTT CTA CTC AAT TTC GAA CTG CCT GAC TAC CAG AAT GAT AAA GAT CAC CTC ATC AAG GAT ATA GTT TTG ACT GCT TTC CAC ATC
s K V L L N F 2 L P P Y ¢ N D K D H L I X D I v L T A F B I
CTG CTT TTG AGA ARA AAT ACG GTA ACA ATG GTG AGT CAA TTA AAT AAC GAC GTA GTG TIT CAT GAA ACT ATA CCG AGA CAC CAG TTG ACT
L L L R K N T V T K V $ @ L N N D V V F ## E T I P R H# @ L T
GGC TCC AAC ACT GAT AGT AAT GAG AAA TTT TTA GGC CTA GTA AGA GAT TCG GTG AAA GAA ACG TTT TGG TGT TTC TCA AAC ATC AAC GTC
G s N T DO H N E K F L 6 L Vv R D s vV XK E T F W C€ F s N I N Vv
TTT GAA ATT ATT ATC GAA AAT GAG CCT AAT TCG GTA TGG AAT TTA TTA GTT OGG GAT AAC AAA TTT GAC AAG GCC CTA TCG TTG AAA GGC
F £ I I I E N E P N S VvV W N L L V R D ¥ K F D X A L s L Xx G
TTG ACG GTG AGG GAA ATA GAA TCT GTA AAA CTT TCA AAG GCA ATG TAC CTT TTC CAC ACT GCT AAA GAT TTT CAT TCC GCG GCT CAA ACT
L T Vv R E I E 8§ VvV KX L s K A M Y L ¥ H T A K D F H S A A Q T
TTG GGA AGC ATG AAG GAC TTG TCA CAC TTT GGG GAA ATC GCA TTG AAT TTT CTC CAA ATA AAA GAT TAC AAC GAT TTG AAC GTA ATA TTG
L G s M X D L s B F__G E I A _L N F L Q I XK D Y N >} L N V I L
ATA AAA CAG TTG GAT AAC GTT CCC TGG AAA TCA ACT CAA GTC GTC TTG TCG AGT TGG ATT ATT TGG AAT TTT ATG AAA CAA TTG AAT GAT
I XK Q@ L D N V P W K s T @ VvV Vv L s s ® ¢ I w N F M X @ L N D
ATT GAR TTA AAG ATA ARC ACA ACT AAG CCA GCT TCT ACT GAT GAA GAC AAT TTG CTA AAC TGG AAC CTG AAT CTC AAG GAG AAA TCG AAT
I E L K I N T T K P A S T D E D N L L N W N L N L K E K s N
GAA CTA ACG AAA TTT TTG GAA AGC CAT CTA GAA AAA CTT GAT AAT GAA ACC GTT TAT CAA ATA ATG TCC AAA CAA AAC CGG CAA AAC GAA
E L T K F L E s H L E K L Db N E T V Y Q I M S K @ N R Q0 W E
TTA TTG ATT TTT GCT AGT CTA ATC AAC GAT ATG AAG TTT TTA TTA TCA TTT TGG ATT GAC CAA GGA AAT TGG TAT GAG TCC TTG AAA ATT
L L 1 F A s L I N D L X F L L s F W I D @ G N W Y E S L K b g
CTG CTT ACA ATA AAT AAC CAT GAC CTA GTC TAT AAG TAC TCT TTG ATT CTC TTA TIG AAT TCA CCA GAG GCT ACT GTG TCA ACG TGG ATG
L L T 1 N N H D L V Y K Y s L I L L L N s P E A T V s T ® M
AAR ATC AAA GAC TTG GAT CCA AAT AAG TTA ATT CCA ACA ATT TTA AAA TTT TTC ACA AAT TGG CAA AAT AAT TCT AAA CTG ATT ACT AAC
K b ¢ K D L D P W K L I P T I L K F F T N W Q ¥ N s K L I T N
ATA TCA GAA TAT CCT GAA AAT TAC TCA CTG ACA TAT TTG AAA TGG TGC GTT AGA GAA GTC CCA AAA ATG TGT AAT CCA ATA GTG TAC AAT
I s E Y P E N Y s L T ¥ L K W € VvV R E V P XK M C N P 1 v Y N
TCT ATC CTT TAC ATG ATG ATT ACT GAT OCG AGA AAC GAT ATG ATA CTA GAA AAT GAT ATA ATC AAA TTC ATG AAA TCA AAC GAA AAC AAA
s b ¢ L Y L} T T D P R N D M 1 L E N D I I K F L X s N E N K
TAT GAT CTT AAT TTC CAG TTA OGG TTG TCT TTA AAA TTC AAG AAA ACT AAG ACC TCG ATT TTC CTT TTA ACA CGT TTA AAC TTA TTC GAG
Y D L N F @ L R L s L K F XK Kk T K T s I F L L T R L N L F E
GAT GCC ATT GAC TTG GCA TTG AAA AAT AAC TTG ATT GAT GAT TGT AAG GTA ATT GTG AAT GAC GAG ATT CTT ATA GAG GAT TAT AAA TTA
[> I 3 2 & D L A L K N N L 1 D D € K V I v N D E I L I E D Y K L
AGG AAA AGA TTA TGG CTG AAA ATT GCA AAA CAC TTA TTA CTT TCA ATG AAA GAC ATA GAT ATA AAG CAA TTA ATT CGA ACG ATT TTA AAT
R K R L W L LG ¢ A X H L L L s M K D 1 [} I K Q L I R T I L N
GAT TCC AAC GAA ATT TTA ACG ATT AAG GAT CTT TTG CCA TTT TIT AAT GAG TAT ACT ACA ATT GCT AAC TTG AAA GAA GAA CTG ATC AAG
D s N E 1 L T I K D L L 1 4 B F N E Y T T I A N L K E £E L I X
TTT TTA GAG AAT CAC AAC ATG AAA ATG AAT GAG ATT TCA GAA GAC ATA ATA AAC TCC AAG AAT TTG AAG GTG GAA ATA AAC ACA GAA ATT
F L E N H N M K M N E I s E D 1 1 N s X N L X Vv E I N T E I
TCT AAA TTT AAT GAG ATT TAC AGG ATA CTA GAG CCA GGT AAG TCT TGT GAT GAA TGT GGT AAA TTT CTA CAG ATC AAA AAG TTC ATT GTT
s .9 F N E I Y R I L E P G K s C D E C G X F L o I K X F I v
TTC COC TGT GGC CAC TGT TTT CAC TGG AAC TGT ATA ATC AGG GTA ATA CTG AAC TCA AAT GAT TAT AAC TTG AGG CAG AAG ACG GAA AAC
F P C G H € F H W N C I I R _V I L N S N D Y N L R O X T E_N
TTC TTA AAG GCC AAA AGT AAG CAT AAT TTG AAT GAT TTA GAA AAT ATC ATT GTA GAG AAA TGT GGA TTG TGC AGT GAT ATC AAC ATC AAT
F L K A K S X H N L __N D_L E__N I b . - | K € G L C s D 1 N I N
AAA ATT GAT CAG OCA ATA TCT ATT GAT GAA ACA GAA TTA GCC AAA TGG AAT GAA TAG 2757
K I o @ 14 b & s I D E T E L A K W N E = 918

TTAGTATTCT TTTTTAGTCAGGCTGAAACACTGAAATTAAAAGAGGGAAGATAAATATCATTACTATTATCTGAC TAAAA TATGTGTCGAGTATT TACTTACCTAAATAGCCAAGAAGT
AAAAAAAATGOGTATCAAAAATGAA TAAAACGTAAAATTA X AAAACCTTGTATTT AAGAGTAATAAAACGGGTGAA TTAAAATCACAATATATGTATGGCTGAAGTTCAA
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FIGURE 3 Cysteine rich C-terminus, sequence comparison

Alignment of the Vps18 Carboxy terminal cysteine-rich motif with zinc fingers and
other cysteine motifs; 43 kDa postsynaptic protein from mouse (Froehner 1989),
PepS/End1 (Wolford et al. 1990; Dulic and Riezman 1989), Rad18 (Jones et al. 1988)
and Pdrl (Balzi et al.1987).



cC C o o
Vps18 protein 787 MKMNEISEDIINSKNLKVEINTEISKFNEIYRILEPGKSCDECGKFLQIKKFIVF--PCGHCFHWNCI 842
Postsynaptic 43Kp 326 LKLHCLSESIYRSKGLQRDVRTHVVRFHECVEETE-~LYCGLCGESIGERNSRLQALPCSHIFHLRCL 391

c C o] C .
Vps18 812 PGK--SCDECGKFLQIKKFIVFPCGHCFEWNCIIRVILNSNDYNLRQKTENFLKAKSKHLNDLENIIVEKCGLC 883
Pep5/Endl 920 PLKNQTCFMCRIILDIP-VVFFKCGHIYHQHCL------- NEEEDTLESERKLFKCPKCLVDLETSNKLFEAQH 987
Radl1§ 26 LRCHICKDFLKVPVLT--PCGHTFCSLCI 52

Pdrl 46 ACDNCRKRK-IKCNGKFPCASCEIYSC 71

8¢1
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FIGURE 4 CPY sorting phenotype of vpsI8 C=S point mutant

Immunoprecipitation of CPY from vpsI8-Al::TRPI1,vpsl18-Al::TRP1I carrying a
plasmid encoding the Cgag to S alteration in the Vps18 protein, and the isogenic wild-

type strain, SEY6210.
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FIGURE 5§ vpsI8 mutant, a-factor halo defect

a-factor halos of vpsI8-Al::TRP1, vps5-Al::HIS3 and the isogenic wild-type strain,

SEY6210, on a lawn of sst2 MATa cells.
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FIGURE 6 Maturation of a-factor in the vpsI8 mutant

Immunoprecipitation of alpha factor from vpsI8-Al::TRP1, vps5-Al::HIS3 and the

isogenic wild type strain, SEY6210.
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