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Supplemental Figure 1. Homology models of Ste6p TMH1 and 2 and NBD2

A) Homology model of Ste6p NBD2, a.a. 1047-1290, using mouse p-glycoprotein, NBD2, 4M1M. The 42 amino acid
truncation, a.a. 1249-1290, is colored white for the truncated view (bottom). B)Superimposition of Ste6p TMH1 and 2
(highlighted yellow) on the structure of mouse p-glycoprotein (green), 3G5U, via a homology model. C) Magnified view of



Ste6p helix 1 and 2 (yellow), whereTMH1, a.a. 21-48 and TMH2, 73-99 are highlighted in green, and theside chains are
displayed. The image was renderedusing visual molecular dynamics (VMD).
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Supplemental Figure 2. TheChimera A* degradation requirements are similar regardless of high expression or
low expression systems

A) Yeast deleted for the drug efflux pump, Pdr5p, were transformed with a Chimera A* expression vector in which protein
production is under the control of the PGK promoter. Yeast were then subjected to a cycloheximide chase analysis
following a 20 min preincubation with DMSO (closed circles) or 100 uM MG132 (open circles) for the indicated times.
Samples were processed as described in the Materials and Methods. B) Degradation of Chimera A* under the control of
the PGK promoter was examined in SSA71 and ssa7-45 yeast at 37 °C following a 20 min preincubation at that
temperature. Data represent the means from at least 3 independent experiments -/+ SE. *, p<0.04 for pdr5A and p<0.02
for ssa1-45.



Supplemental Table 1 Computational values

Parameter Value

force field PARSE
counter ions +1le|, 0.1 M, 2.0 A
temperature 298.15 K
grid dimensions 129x129x129
coarse grid size 300x300x300 A3
fine grid size 50x50x50 A®
protein dielectric 2
membrane dielectric 2
headgroup dielectric 80
solvent dielectric 80

hydrophobic thickness 285 A



headgroup thickness 8.0 A

grid center origin
solution method npbe
boundary condition zero
charge model spl2
surface model mol
spline width 0.3A
solvent probe radius 1.4 A
surface sphere density 10 A
nonpolar surface tension 23 cal/mol/A?

Supplemental Table 2 Computed free energies for insertion for Chimera A* variants

% Phenomenological Physics-based Physics-based
TMH1 sequence retrotranslocation scale model model (zeroed)
RNDYRLLMIMIIGTVATGLVPAITSILT 35.6 0.31 -48.6 0
GGPGAAAALALALALALALAAAAAGGPG 36.4 -0.19 -46.1 2.5
GGPGNAAAALLLLLLLLLLLAAANGGPG 31.1 -1.07 -51.3 -2.7
RNDYRLLMIMIIALVALALVLAITSILT 21.9 -4.38 -65.4 -16.8
GGPGLLLLLLLLLLLLLLLLLLLLGGPG 22.3 -7.15 -62.0 -13.4

* All energies are reported as kcal/mol



Supplemental Table 3Yeast strains used in this study

Strain Genotype Reference/Source
BY4742 MATa, his3A1, leu2A0, lys2A0 ura3A3 gvgléréz)eler etal,
pdr5A MATa, his3A1, leu2A0, ura3A3 pdr5A:-KanMX gvg/éréz)eler etal,
pepdl) MATa, his3A1, leu2A0, ura3A3 pepdd::KanMX g'éagtse)”"h etal,
MATa, met15A0, his3A1, leu2A0, ura3A3 .
pardA pep4A pdr5A=:KanMX, pep4A::KanMX This lab
MAT, his3-11,15, leu2-3,112, ura3-52.tp1- | g ooro
SSA1 A1, lys2, ssa2- 1(LEU2), ssa3-1(TRP1), ssa4- 1996) v
2(LYS2)
MATa, his3-11,15, leu2-3,112, ura3-52. trp1- (Becker et al
ssa1-45 A1, lys2, ssa1-45, ssa2-1(LEU2), ssa3- 1996) -
1(TRP1), ssa4-2(LYS2)
KAR2 MATa ura3-52, leu2-3,112, ade2-101 g%gg‘;ers etal,
kar2-1 MATa, kar2-1, ura3-52, leu2-3,112, ade2-101 g%g’gfky etal,
HLJ1 YDJ1 MATa, ade2, his3, leu2, ura3, trp1 %%j‘;er etal,
, . MATa, ade2, his3, leu2 ,ura3, trp1, can1-100, (Youker et al.,
hij14ydj1-151 ydj1-2-:HIS3 ydj1-151::L EU2 hij1-TRP1 2004)
MATa, his3-A200, leu2-3,112, ura3-52, lys2- (Huyer et al.,
DOAT0HRD1 801, trp1-1, gal2 2004)
doal0A MATa, his3-A200, leu2-3,112, ura3-52, lys2- (Huyer et al.,
801, trp1-1, gal2, doa10A::HIS3 2004)
hrd1A MATa, his3-A200, leu2-3,112, ura3-52, lys2- (Huyer et al.,
801, trp1-1, gal2, hrd1A:LEU2 2004)
MATa, his3-A200, leu2-3,112, ura3-52, lys2- (Huyer et al.,
doa10Ahrd1A 801, trp1-1, gal2 doal0A~HIS3, hrd1A-LEU2 | 2004)
cdc48-2 Back-crossed 3X to BY4742 (Moir et al., 1982)




Supplemental Table 4 Primers and Plasmids used in this study

anrﬁiréPlas Sequence/Genotype Reference

Primer

oKN53 GCGCCGCGGTTATTCACTATGCGTTAT This study

oKN54 GATCATCAAGGAAGT This study

oKN57 GATGTGCATCCAACTTGTTAG This study

oKN58 CCCGATATAAGTAGAGGCCAA This study

oKN85 CATACCCGATATAAGTAGA This study

oCG06 AGGCAAAATTAAAATAGA This study

oCG07 TCTATTTTAATTTTGCCT This study
CCCCAACTAGTACAGAGGTCAGGTGGTCCAGGTGCTGCTGCTGCT

oCG12 TTGGCTTTGGCTTTGGCTTTGGCTTTGGCTTTGGCTGCTGCTGCTG | This study
GTCCAGGTGGTATGCACATCATACCCGATATA
TATATCGGGTATGATGTGCATACCACCTGGACCAGCAGCAGCAGC

oCG13 CAAAGCCAAAGCCAAAGCCAAAGCCAAAGCCAAAGCAGCAGCAGC | This study
ACCTGGACCACCTGACCTCTGTACTAGTTGGGG

oCG15 CCCCAACTAGTACAGAGGTCAATGCACATCATACCCGATATA This study

oCG16 TATATCGGGTATGATGTGCATTGACCTCTGTACTAGTTGGGG This study
ATGGTTATAACGCATAGTGAACAAATGATGAGGTCTTGTAACTCGAT

0CG26 TGCAGTTCTTAAAGATGGTAAAGTGGTTGAGCGAGGTAACTTCGAC This stud
ACTTTATATAATAATCGCGGGGAATTATTCCAAATTGTTTCCAACCA y
AAGCAGTTAACCGCGGTGGAGCTCCAAT
ATTGGAGCTCCACCGCGGTTAACTGCTTTGGTTGGAAACAATTTGG

0CG27 AATAATTCCCCGCGATTATTATATAAAGTGTCGAAGTTACCTCGCTC This stud
AACCACTTTACCATCTTTAAGAACTGCAATCGAGTTACAAGACCTCA y
TCATTTGTTCACTATGCGTTATAACCAT

oCG37 TACGTGAACATACGGAATGACTCTATCCTGACGGGCAGAGTG This study

oCG38 CACTCTGCCCGTCAGGATAGAGTCATTCCGTATGTTCACGTA This study
TACGTGAACATACGGAATGACGGTGGTCCAGGTGCTGCTGCTGCT ;

oCG39 This study

TTGGCTTTGGCTTTGGCTTTGGCTTTGGCTTTGGCTGCTGCTGCTG




GTCCAGGTGGTTCTATCCTGACGGGCAGAGTG

CACTCTGCCCGTCAGGATAGAACCACCTGGACCAGCAGCAGCAGC

0oCG40 CAAAGCCAAAGCCAAAGCCAAAGCCAAAGCCAAAGCAGCAGCAGC | This study
ACCTGGACCACCGTCATTCCGTATGTTCACGTA
TACGTGAACATACGGAATGACGGTGGTCCAGGTAATGCTGCTGCT

oCG77 GCTTTATTGTTATTGTTATTGTTATTGTTATTGGCTGCTGCTAATGGT | This study
CCAGGTGGTTCTATCCTGACGGGCAGAGTG
CACTCTGCCCGTCAGGATAGAACCACCTGGACCATTAGCAGCAGC

oCG78 CAATAACAATAACAATAACAATAACAATAAAGCAGCAGCAGCATTAC | This study
CTGGACCACCGTCATTCCGTATGTTCACGTA
TACGTGAACATACGGAATGACTACAGGCTGTTAATGATAATGATAAT

oCG79 AGCTTTGGTGGCATTAGCTCTAGTGTTAGCAATTACTTCTATCCTGA | This study
CGGGCAGAGTG
CACTCTGCCCGTCAGGATAGAAGTAATTGCTAACACTAGAGCTAAT

oCG80 GCCACCAAAGCTATTATCATTATCATTAACAGCCTGTAGTCATTCCG | This study
TATGTTCACGTA
TACGTGAACATACGGAATGACGGTGGTCCAGGTTTATTGTTATTGTT

0oCG81 ATTGTTATTGTTATTGTTATTGTTATTGTTATTGTTATTGTTAGGTCCA | This study
GGTGGTTCTATCCTGACGGGCAGAGTG
CACTCTGCCCGTCAGGATAGAACCACCTGGACCTAACAATAACAAT

oCG82 AACAATAACAATAACAATAACAATAACAATAACAATAACAATAAACCT | This study
GGACCACCGTCATTCCGTATGTTCACGTA

Plasmid

pSM1911 2u URAS3 P-PGK ste6-166-3HA (Huyer et al.,

2004)
pKNO5 2y URAS3 ste6-166tm1-2NBD2-3HA This study
) ) (Nakatsukasa

pKN31 2u HIS3 Pcup1-mycUb-Tcyc1 et al,, 2008)

pCG11 2u URAS3 ste6-166tm1-2(delete)NBD2-3HA This study

pCG12 2y URA3 STE6tm1-2(AG=0.31)NBD2-3HA This study

pCG19 2y URA3 STE6tm1-2(AG=0.31)NBD2-3HA This study

pCG27 CENADHSste6-166tm1-2(AG=0.31)NBD2-3HA This study

pCG29 CENADHSTE6tm1-2(AG=0.31)NBD2-3HA This study




pCG32 2u URA3 STE6tm1(delete)-2(AG=0.31)NBD2-3HA This study
pCG45 2u URA3 STE6tm1(AG=-0.19)-2(AG=0.063)NBD2-3HA This study
pCG78 2u URA3 STE6tm1(AG=-1.07)-2(AG=0.063)NBD2-3HA This study
pCG80 24 URA3 STE6tm1(AG=-4.38)-2(AG=0.063)NBD2-3HA This study
pCG82 2u URA3 STE6tm1(AG=-7.15)-2(AG=0.063)NBD2-3HA This study

>Chimera N*

MNFLSFKTTKHYHIFRYVNIRNDYRLLMIMITIGTVATGLVPAITSILTGRVFDLLSVFVANGSHQGLDLGRIFYPYDVPDYAGYPYDVP
DYAGSYPYDVPDYAAQCGPDPQLVQORSMAVMALGAASVPVMWLSLTSWMHIPDISRGORAASWIYRILDEKHNTLEVENNNARTVGIAG
HTYHGKEKKPIVSIONLTFAYPSAPTAFVYKNMNEDMFCGOQTLGIIGESGTGKSTLVLLLTKLYNCEVGKIKIDGTDVNDWNLTSLRKE
ISVVEQKPLLENGTIRDNLTYGLODEILEIEMYDALKYVGIHDFVISSPQGLDTRIDTTLLSGGQAQRLCIARALLRKSKILILDECTS
ALDSVSSSIINEIVKKGPPALLTMVITHSE

>Chimera A*ac-0.31

MNEFLSFKTTKHYHIFRYVNIRNDYRLIMIMITGTVATGLVPAITSILTGRVEFDLLSVFVANGSHOGLDLGRIFYPYDVPDYAGYPYDVP
DYAGSYPYDVPDYAAQCGPDPQLVORSGGPGAAAALALALALALALAAAAGPGGMHIIPDISRGORAASWIYRILDEKHNTLEVENNNA
RTVGIAGHTYHGKEKKPIVSIONLTFAYPSAPTAFVYKNMNEDMEFCGOTLGIIGESGTGKSTLVLLLTKLYNCEVGKIKIDGTDVNDWN
LTSLRKEISVVEQKPLLENGTIRDNLTYGLODEILETEMYDALKYVGIHDFVISSPOGLDTRIDTTLLSGGQAQRLCIARALLRKSKIL
ILDECTSALDSVSSSIINEIVKKGPPALLTMVITHSE

>Chimera A*ac=-0.19

MNFLSFKTTKHYHIFRYVNIRNDGGPGAAAALALALALALALAAAAGPGGSILTGRVEFDLLSVEFVANGSHOGLDLGRIFYPYDVPDYAG
YPYDVPDYAGSYPYDVPDYAAQCGPDPOQLVQRSGGPGAAAALALALALALALAAAAGPGGMHIIPDISRGOQRAASWIYRILDEKHNTLE
VENNNARTVGIAGHTYHGKEKKPIVSIONLTFAYPSAPTAFVYKNMNEDMEFCGOTLGITIGESGTGKSTLVLLLTKLYNCEVGKIKIDGT
DVNDWNLTSLRKEISVVEQKPLLENGTIRDNLTYGLODEILEIEMYDALKYVGIHDEVISSPOGLDTRIDTTLLSGGQAQRLCIARALL
RKSKILILDECTSALDSVSSSIINEIVKKGPPALLTMVITHSE

>Chimera A*jg--1.07



MNFLSFKTTKHYHIFRYVNIRNDGGPGNAAAALLLLLLLLLLAAANGPGGSILTGRVEFDLLSVEFVANGSHQGLDLGRIFYPYDVPDYAG
YPYDVPDYAGSYPYDVPDYAAQCGPDPQLVORSGGPGAAAALALALALALALAAAAGPGGMHIIPDISRGORAASWIYRILDEKHNTLE
VENNNARTVGIAGHTYHGKEKKPIVSIQONLTFAYPSAPTAEVYKNMNEDMECGQTLGIIGESGTGKSTLVLLLTKLYNCEVGKIKIDGT
DVNDWNLTSLRKEISVVEQKPLLENGTIRDNLTYGLODEILEIEMYDALKYVGIHDEFVISSPOGLDTRIDTTLLSGGQAQRLCIARALL
RKSKILILDECTSALDSVSSSIINEIVKKGPPALLTMVITHSE

>Chimera A*pg-—4. 38

MNEFLSFKTTKHYHIFRYVNIRNDYRLIMIMITALVALALVLAITSILTGRVFDLLSVFVANGSHOGLDLGRIFYPYDVPDYAGYPYDVP
DYAGSYPYDVPDYAAQCGPDPQLVORSGGPGAAAALALALALALALAAAAGPGGMHIIPDISRGORAASWIYRILDEKHNTLEVENNNA
RTVGIAGHTYHGKEKKPIVSIONLTFAYPSAPTAFVYKNMNEDMEFCGOTLGIIGESGTGKSTLVLLLTKLYNCEVGKIKIDGTDVNDWN
LTSLRKEISVVEQKPLLENGTIRDNLTYGLODEILETEMYDALKYVGIHDFVISSPOGLDTRIDTTLLSGGQAQRLCIARALLRKSKIL
ILDECTSALDSVSSSIINEIVKKGPPALLTMVITHSE

>Chimera A*jg=-7.15

MNFLSFKTTKHYHIFRYVNIRNDGGPGLLLLLLLLLLLLLLLLLLLGPGGILTGRVEFDLLSVEVANGSHQGLDLGRIFYPYDVPDYAGY
PYDVPDYAGSYPYDVPDYAAQCGPDPOQLVORSGGPGAAAALALALALALALAAAAGPGGMHIIPDISRGOQRAASWIYRILDEKHNTLEV
ENNNARTVGIAGHTYHGKEKKPIVSIQONLTFAYPSAPTAEVYKNMNEDMECGQTLGIIGESGTGKSTLVLLLTKLYNCEVGKIKIDGTD
VNDWNLTSLRKEISVVEQKPLLENGTIRDNLTYGLODEILETEMYDALKYVGIHDFVISSPOGLDTRIDTTLLSGGOAQRLCIARALLR
KSKILILDECTSALDSVSSSIINEIVKKGPPALLTMVITHSE

>Chimera Ajg-0.31

MNEFLSEFKTTKHYHIFRYVNIRNDYRLIMIMITGTVATGLVPAITSILTGRVEFDLLSVEFVANGSHQGLDLGRIFYPYDVPDYAGYPYDVP
DYAGSYPYDVPDYAAQCGPDPOQLVOQRSGGPGAAAATALALALALALAAAAGPGGMHITIPDISRGORAASWIYRILDEKHEHNTLEVENNNA
RTVGIAGHTYHGKEKKPIVSIONLTFAYPSAPTAFVYKNMNEDMFCGOTLGIIGESGTGKSTLVLLLTKLYNCEVGKIKIDGTDVNDWN
LTSLRKEISVVEQKPLLENGTIRDNLTYGLODETILETEMYDALKYVGIHDFVISSPOGLDTRIDTTLLSGGQAQRLCIARALLRKSKIL
ILDECTSALDSVSSSIINEIVKKGPPALLTMVITHSEQMMRSCNSIAVLKDGKVVERGNEFDTLYNNRGELFQIVSNQSS

>pSM1911 Stebp*

MNFLSFKTTKHYHIFRYVNIRNDYRLLMIMIIGTVATGLVPAITSILTGRVEFDLLSVFVANGSHQGLDLGRIFYPYDVPDYAGYPYDVP
DYAGSYPYDVPDYAAQCGPDPQLVQRSMAVMALGAASVPVMWLSLTSWMHIGERQGFRIRSQILEAYLEEKPMEWYDNNEKLLGDETQI
NRCVEELRSSSAEASATITFONLVAICALLGTSEYYSWSLTLITILCSSPIITFFAVVESRMIHVYSEKENSETSKAAQLLTWSMNAAQLV
RLYCTOQRLERKKFKEIILNCNTFFIKSCEFEFVAANAGILRFLTLTMEVOGFWEFGSAMIKKGKLNINDVITCFHSCIMLGSTLNNTLHQIV



VLOKGGVAMEKIMTLLKDGSKRNPLNKTVAHQFPLDYATSDLTFANVSESYPSRPSEAVLKNVSLNFSAGQFTEFIVGKSGSGKSTLSNL
LLRFYDGYNGSISINGHNIQTIDOQKLLIENITVVEQRCTLENDTLRKNILLGSTDSVRNADCSTNENRHLIKDACQOMALLDREFILDLPD
GLETLIGTGGVTLSGGQQORVATIARAFIRDTPILFLDEAVSALDIVHRNLLMKATRHWRKGKTTITILTHELSQIESDDYLYLMKEGEVV
ESGTQSELLADPTTTESTWYHLONDYSDAKTIVDTETEEKSIHTVESEFNSQLETPKLGSCLSNLGYDETDQLSEFYEATYQKRSNVRTRR
VKVEEENIGYALKQOKNTESSTGPOLLSIIQIIKRMIKSIRYKKILILGLLCSLIAGATNPVESYTEFSEFLLEGIVPSTDGKTGSSHYLA
KWSLLVLGVAAADGIFNFAKGFLLDCCSEYWVMDLRNEVMEKLTRKNMDWESGENNKASETSALVLNDLRDLRSLVSEFLSAMTSEVTV
STIGLIWALVSGWKLSLVCISMEFPLIIIFSAIYGGILOQKCETDYKTSVAQLENCLYQIVTNIKTIKCLOAEFHFQLTYHDLKIKMQQOTIA
SKRAIATGFGISMTNMIVMCIQATIYYYGLKLVMIHEYTSKEMFTTFTLLLFTIMSCTSLVSQIPDISRGORAASWIYRILDEKHNTLE
VENNNARTVGIAGHTYHGKEKKPIVSIONLTFAYPSAPTAFVYKNMNEDMEFCGOTLGITIGESGTGKSTLVLLLTKLYNCEVGKIKIDGT
DVNDWNLTSLRKEISVVEQKPLLENGTIRDNLTYGLODEILEIEMYDALKYVGIHDEVISSPOGLDTRIDTTLLSGGOAQRLCIARALL
RKSKILILDECTSALDSVSSSIINEIVKKGPPALLTMVITHSE
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