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Figure S1: Sorting of the Sncl chimera and Neol is not affected in Vps13 point
mutantsA) Invertase activity overlay assay shows that plasmids expressing wild-type and
mutant forms of Vps13 are able to restore GSS localization in a vps/3A mutant (upper
panel). Cell surface chimera levels were quantified by densitometry (lower panel). a.u.
(arbitrary units), n=3, One-Way ANOVA with a Dunnett-corrected post-hoc test:
*#*%p<0.0001.B) The Neol accumulation in large puncta seen in vps/3A mutants was
complemented by wild-type and mutant pVps13 plasmids. Top: live-cell fluorescence
microscopy of vps13A strains co-expressing pADHpr-GFP-Neol and Vps13 wild-type or
mutant plasmids. Scale bar, 2um. Bottom: quantification of the number of large Neol
puncta/cell. Error bars report standard error of the mean, >300 cells/trial, n=4.0One-Way
ANOVA with a Dunnett-corrected post-hoc test: *p<0.05, **p<0.01, ***p<0.001,
*HE*p<0.0001.

Figure S2: Identification of mutants that cause Golgi retention of Neol A) Plot of
Neol/Sec7 colocalization versus the average number of Neol puncta/cell. Indicated
mutants were subject to further analysis. B) Quantitation after small-scale re-imaging
identifies a subset of mutants with increased Neol/Sec7 colocalization. Error bars report
standard error of the mean, >300 cells/trial, n=3. One-Way ANOVA with a Dunnett-
corrected post hoc test: *p<0.05, **p<0.01, ***p<0.001, ****p<0.0001.

Figure S3: The Snx3 sorting signal is present in the first 195 amino acids of Neol. A)
Representative live-cell fluorescence images of strains expressing GFP-Neol-ALP
truncation mutants and stained with the vacuolar dye FM4-64. (B) Live-cell fluorescence
microscopy shows a second Snx3 sorting signal downstream of amino acid 140 may be
active in the GFP-Neol-ALP chimera. Left: representative images. Scale bar, 2pum.
Right: percentage of cells showing GFP-Neol-ALP at vacuolar rim. Error bars report
standard error of the mean, >100 cells/trial, n=3. One-Way ANOVA with a Dunnett-
corrected post hoc test comparisons to wild-type (1-195): *p<0.05, **p<0.01,
*#%p<0.001, ****p<0.0001. C) Quantitation of vacuolar localization. Left: Schematic
representation of truncation mutants. Right: Percentage of cells showing GFP-Neol-ALP
at the vacuolar rim, >100 cells, n=1.

Figure S4: T-Coffee alignment of the Neol N-terminal tail in Saccharomyces cerevisiae
and other closely related yeasts. Colors reflect the JalviewClustalX color scheme.

Figure S5: TheN-terminal tail of Neol is not essential for viability. 10x serial dilutions
of strains expressing the wild-type or mutant forms of pGFP-Neol under the native
promoter, or an empty vector control, were grown on selective medium containing
galactose (SG-URA) or dextrose (SD-URA) to repress GALIpr-NEO1 expression. Plates
were incubated at 30°C or 37°C for 36 hours. All mutant forms of Neol supported
viability even at high temperatures.

Figure S6:Trifluoperazine sensitivity may reflect changes in lipid asymmetry. 10x serial
dilutions of strains expressing the indicated wild-type and mutant forms of pGFP-Neol
under the native promoter were grown on glucose-containing media (YPD +/-
trifluoperazine) to repress expression of GALpr-NEO].



Figure S7: The Neol FEM>AAA mutation does not cause missorting of the CPY
receptor Vps10. Serial dilutions (1:2) of strains were grown on synthetic medium
containing dextrose to repress GALpr-NEOI expression in applicable strains. Plates were
incubated at 30°C for 16 hours with a nitrocellulose disc overlay, which was probed for

the presence of CPY. The numbers above the blot indicate the concentration of yeast in
OD600/ mL

Table S1
Genome-wide invertase z scores

Table S2
Genes identified in the CLIK group for mutants with reduced cell surface GSS levels.

Table S3
High Content Imaging T-statistic raw values.

Table S4
Yeast Strains used in this study

Table S5
Plasmids used in this study.
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Figure S4

Saccharomycescerevisiae YJMI93)1-195 1 - - FKSHKQNL FNsNNNon | 1 Ilil- - ---- NNE----- EP--L-SKH-NTVBDRESF6S
NaumovazymacastelliiCBS4309)/1-205 1 LNPDRQ- - -KSNSI NTDTRNOMNTLPMNNGN I N- KASSENKDKL - QESF75
KazachstaniaafricanaCBS2517)/1-183 1 TSSDRF- SKSTHTK L SN- - - -QDNLPRKS- - - - VADSBD 180 - RESF70
Candidaglabrata}/1-189 1MSASPH- - -------------- NPVRBYHIDN- - - - - SLNN-SNRITDFDI - DENF59
Torulasporacelbrueckiiy1-194 1 R-1 sBBP - DHSWDSRSS- | 68
Zygosaccharomycesrouxiil/1-190 1 LERT-DRELEEGES - AESF68
Vandenwaltozymapolyspora/1-171 1 SNSNSNTWQ- EDNL YOENF43
L CBS6340)1-178 1 AAPANRHNEFEL L LBl HSE- - - -BAB------ TRE D5 crindtwem 54
Kluyveromycesmarxianus)/1-198 1 QLPNKNLKSSQNPTKNTDR ; ER---vcvcvrrrnasans SRORDNNTA- FEDF&4
Kluyveromyceslactisy/1-198 1 QIPNKYSKSNQHOAQSTOR| LBLPEH- === =--===n=r=-= SHRRENSTV- FEDF64

= r" s DsFDL o"; DS, DaAL D Lam E:F
MSFSPPPGS+S+NKN+KSS++- ++N+S+DSFDLQF +DS+DAALDNLQ I N+~ - - - - N+NLP- - -S- +N- ++SRDN+T+- +ESF
Saccharomycescerevisiae YJMI93)1-195 VDDLDNFSNHSSDSHRKSSNTBRHPLMYBNR- - - - - - LsODDN- FKFTH1ASSPRE-55- - - sNNIFsEA LKVENT 136
NaumovozymacastelllfCBS4309)/1-205 NARNBG- - - - LBHSRNSSNBBRAPLMHESA - - - - - - SNPDBSPYKYTMVSESALNLH- - - SNNRES NI LKMVEA 144
KazachstaniaafricanaCB52517)/1-183 7 DESHVF- - - - GDSQRNS | NR| QTTS------ HDQSPTKF- - - - [ FELksBLN129
Candidaglabrata)/i-189 60 EMRSVLED- - - - = - = = - - - RERTRSNASTLNSRYNKYNNVSBSRSVTBYTESTIBV VNMKTA | 5130
Torulasporadelbrueckii)1-194 A DGSR- - - - -- NSBSBNRNQ I HNYST-D-YRN---A
Zygosaccharomycesrouxii}/1-190 NBPW- - - - - - ABAMAG-S-NIS---R
Vand‘smﬂozymapnlyqporuﬂ =171 1 L NEGT = = =« = =« « TN== ==« YVEVDNNBY | AMNOQSSSY
I BS6340)/1-178 A N BPNDSWsRGSRNSHSA- - -EH- - -R
Klummmummx.‘majﬁ' -198 \ NNSS- - - - NﬁiRLSLHNDR AQYT----N---N-5
Kluyveromyceslactisy/1-198 MESMHBDHAT- - - - - TNHS - - - - - - NNGRML SNSDRNAQNT - - - =N« - - N | T\W
Consensus D, ”l e N . Ky ® o B
IsiaeY. ¥1-195 137 KN- - - - - - - |EL 3| LSNA ! ] F 195

NaumovozymacastelliiCBS4309)/1-205 145 QK - - - -

KazachstaniaafricanaCBS2517)/1-183 130 NK = = = = 183
Candidagiabrata}/1-189 131 s@- - - - 18
Torulasporadelbrueckiil/1-194 138 -R- -~ - 194
Zygosaccharomycesrouxii}/1-150 133 - === = = 190
Vandemm:ymmompm 171 109 VR- - - - i | | 171

BSE340V/1-178 117 PR= == = = = = ] | HPG J 178
Ktuywmycn:mﬂdlﬂusj’! -198 126 GSKSKHSSLSAYNTSSSTTNTR- - - -K i I 198
Kluyveromyceslactisy'1-198 127 KAKSKPSSLSVYS-STNSVDEN- - - -K 198

Consensus X2

KRKSK-SSL+SK--S----YRST+- -5 |ELNDQHVERE | HPDTTPVYDRNKYPSNE | SNAKYNAFTF | PTLLYEQFK



Galpr-NEO1

pRS416

pGFP-Neo1
pGFP-Neo1 (A100)
pGFP-Neo1 (FEM>AAA)
pGFP-Neo1 (PLM>AAA)
snx3A + pGFP-Neo1

Figure S5



GALpr-NEO1

Figure S6

pNeo1 [ |

pNeo1 (FEM>AAA) K

snx3A + pNeo1 .

snx3A + pNeo1 (FEM>AAA)
any1A + pNeo1 [l ]

any1A + pNeo1 (FEM>AAA)
any1A snx3A + pNeol [ ]

BY4741 [®)

YPD + DMSO YPD + 45uM
Trifluoperazine



GALpr-NEO1

Figure S7

0.5 0.250.125

pNeo1
pNeo1 (FEM>AAA)

snx3A + pNeo1

snx3A + pNeo1 (FEM>AAA)



