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Supplementary Results
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Supplementary Figure 1: Amplification and cloning of ‘Full-Length’ NFT1 gene. The mutant NFT1 gene present in
S288C contains a stop codon (TAG) at position 1219 (shown as a Red line) resulting in the annotation of NFT1 as two
separate open reading frames in the SGD — YKR103W (Blue) and YKR104W (Purple). To repair the mutation, the
mutant gene was PCR amplified as two separate fragments using overlapping primers (B and C) which corrected the
nonsense mutation and restored the WT ‘TAT’ codon at position 1219 (shown as a Green line). Both terminal primers
(A and D) contained regions homologous to the MYTH AMBYV bait vector (shown in Orange). Transformation of both
PCR amplified fragments, alongside appropriately digested MYTH AMBYV bait plasmid, into yeast, resulted in
homologous recombination producing ‘Full-Length’ WT NFT1 in the AMBV tMYTH bait vector backbone.
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Supplementary Figure 2: NubGl test and fluorescence microscopy subcellular localization results for vacuolar and
peroxisomal ABC transporter bait strains used in MYTH screening. Scale bar is 10 mm for NubGl images and 6 um for
microscopy images.
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Supplementary Figure 3: NubGl test and fluorescence microscopy subcellular localization results of ABC transporter MYTH
baits with predicted plasma membrane localization. Scale bar is 15 mm for NubGl images and 6 um for microscopy images.
Note that cells expressing Aus1p baits were grown under anaerobic conditions, as described in the Online Methods section.
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Supplementary Figure 4: Expression of Aus1p and Pdr11p under aerobic and anaerobic growth conditions
monitored by Western blot. MYTH-tagged Aus1p and Pdr11p protein levels were measured using antibody directed
against the VP16 moiety of the MYTH tag. WT cells, not expressing MYTH-tagged protein, were used as a negative
control. Hexokinase levels were monitored in all cases to ensure equal loading.



"VN-YDR476C [*] UN-ERG27  [+] "VN-YDL085C-A [+]
™

VN-soP4  [] VN-COF1  [+]

ADP1-VC
BPT1-VC

*VN-PEY1  [*]

VC-AUS1

Scale bar

See Fig. 1d for ADP1-VC
+ VN-ORM2.

Supplementary Figure 5: BiFC validation of selected interactions identified in MYTH screening. Left panels — YFP
channel. Right panels — DIC channel. Scale bar is 5 ym. Images marked with a “*’ were obtained via confocal microscopy
as described in the Online Methods.
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Supplementary Figure 6: BiFC validation of selected interactions identified in MYTH
screening. Left panels — YFP channel. Right panels — DIC channel. Scale baris 5 ym. .
Images marked with a **’ were obtained via confocal microscopy as described in the Online

Methods.
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Supplementary Figure 7: BiFC validation of selected interactions identified in MYTH screening. Left panels — YFP
channel. Right panels — DIC channel. Scale bar is 5 ym. Images marked with a *’ were obtained via confocal microscopy
as described in the Online Methods.
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Supplementary Figure 8: BiFC
validation of selected interactions
identified in MYTH screening. Left
panels — YFP channel. Right panels —
DIC channel. Scale bar is 5 ym.
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Supplementary Figure 9: BiFC validation of selected interactions identified in MYTH screening. Left panels — YFP
channel. Right panels — DIC channel. Scale bar is 5 ym. Images marked with a “*’ were obtained via confocal microscopy
as described in the Online Methods.
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Supplementary Figure 10: BiFC validation of selected interactions identified in MYTH screening. Left panels — YFP
channel. Right panels — DIC channel. Scale bar is 5 ym. Images marked with a “*’ were obtained via confocal microscopy

as described in the Online Methods.
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Supplementary Figure 11: BiFC
validation of selected interactions
identified in MYTH screening. Left
panels — YFP channel. Right panels
— DIC channel. Arrows in PXA1-VC
point to positive punctate signal
corresponding to interaction at
peroxisomes. Scale bar is 5 pm.



Ncr1p-HA Pdr5p-HA Pdr10p-HA Oswbp-HA Avt3p-HA Adh1p-HA Cof1p-HA

Ptr2p-HA
<
o o a L X o < e % % 2 X % o g
< < < g < = < K <
=R T TG =% 5ok TR T =%
& & & o & ® & © & o & 4 & A & o
S © 8 2 8 8 T 8 S 8 £ & ¢
=) S5 5 S5 o oy — -— G - g— -— —
r o Z > & Z & £ & Zz > £ &
145 175 180 25 80 40 25 72
weL - e —— :
(a-HA) [ == - e e e = -_—
125 165 160 15 60 30 15 55
145 175 180 25 80 40 25 72
IP » |- AN - -
(a-HA) < - | -—
125 165 160 - 15 60 30 15 55
Ras2p-HA YnI305cp-HA Gyl1p-HA Arflp-HA Ahp1p-HA Grx1p-HA Adh1p-HA
_rnivbocp-NA __Soyip-nA __AMip-AA __ANhpTp-AA __eorxip-AA __AanTp-AA
<
o o o kK o o o QO Q o 0o o 0o o o
! < < < < <
= = = 8 = = S E R = F = F = F
1 ! ! ! L o o ! o ! o : o
g £ § 5 g T g5 9 g 9 g 9 g 9
O) [@)] ()] [@)] [@)] ()] [@)]
A~ = ¥ 3 g & & Z & 2 g &
35 35 45 25 25 18 40
WOL | s —_, ” - - - ..
(a-HA) - -
25 25 35 15 15 10 30
35 35 45 25 25 18 40
IP -_| - — — - —|
— |
(a-HA) - - — e
25 25 35 15 15 10 30

Interactions Not Succesfully Validated by Co-IP: Aus1p-Gup2p, Adp1p-Sop4p, Adp1p-Smf2p, Pdr10p-Gup2p, Sng2p-Ccc1p, Sng2p-Sopdp, Sng2p-Ncrip,
Vmr1p-Ygl081wp, Yol075cp-Zrc1p, Yor1p-Ygl082wp and Pxa2p-YIp225wp

Supplementary Figure 12: Co-immunoprecipitation validation of MYTH interactions which could not be confirmed by BiFC. Sizes indicated at top and bottom of boxes were
estimated from MW markers on blots and are given in kDa. Rgt2p-TAP was used as a negative control. Interactions which were not successfully validated by Co-IP are listed

in the box below the images. Four interactions (Pdr11p-Pdr18p, Pdr15p-Yer097wp, Ssm4p-Pdr18p and Bmh1p-Pxa2p) could not be tested by Co-IP due to technical issues
associated with strain generation.
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Supplementary Figure 13: Co-immunoprecipitation validation of ABC transporter interactions with Zrc1p and Zrt1p.

Sizes indicated at top and bottom of boxes were estimated from MW markers on blots and are given in kDa. Rgt2p
was used as a negative conttrol.
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Supplementary Figure 14: Integrated ABC interactome showing conservation of proteins in humans and association with known human
disease. Node color is used to indicate if a protein has a human ortholog (blue), has a human ortholog associated with human disease

(red) or lacks an identifiable human ortholog (grey). Interactions between two proteins with a human ortholog are termed ‘conserved’

and are connected by lines colored to indicate if the interaction is unique to our MYTH screen (red line), previously reported but not detected
by MYTH (yellow line) or previously reported and confirmed by our MYTH screen (blue line). Conserved interactions are connected by
dashed lines if they have been experimentally validated in humans, or solid lines if they have not been experimentally validated in humans.
Non-conserved interactions are connected by solid grey lines.
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Supplementary Figure 15: ABC transporter interactome showing only interactions identified in our MYTH screen. Individual nodes
are colored according to functional classification and are assigned a shape based on whether they are bait/prey and localized to
the membrane or soluble fractions, as described in the legend.
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Supplementary Figure 17: Growth of ABC deletion strains challenged with the Sng2p transport substrate benomyl. Ten-

fold serial dilutions of each strain were spotted onto SD-Complete media containing benomyl at the indicated concentrations
and grown at 30°C for 3 days. Scale bar is 20 mm.
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Supplementary Figure 18: Growth of ABC deletion strains challenged with the Snq2p transport substrate benomyl. Ten-fold
serial dilutions of each strain were spotted onto SD-Complete media containing 0 or 0.2 mM benomyl and grown at 30°C for
3 days. Scale bar is 20 mm.
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Supplementary Figure 19: Growth of selected ABC single and double deletion strains challenged with the Pdr5p
transport substrate cycloheximide. Ten-fold serial dilutions of each strain were spotted onto SD-Complete media
containing 0, 1 or 2 yM cycloheximide and grown at 30°C for 3 days. Scale bar is 15 mm.
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Supplementary Figure 20: Growth of ABC deletion strains challenged with the Pdr5p transport substrate cycloheximide. Ten-
fold serial dilutions of each strain were spotted onto SD-Complete media containing 0, 1 or 5 uM cycloheximide and grown at
30°C for 3 days. Scale bar is 20 mm.
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Supplementary Figure 21: Growth of ABC deletion strains challenged with the Pdr5p transport substrate 2,3,5-
triphenyltetrazolium chloride (TTZ). Ten-fold serial dilutions of each strain were spotted onto SD-Complete media containing 0,
0.2 or 0.4 mM TTZ and grown at 30°C for 3 days. Scale bar is 15 mm.
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Supplementary Figure 22: Full images of Sng2p-CYT and hexokinase control Western Blots.
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Supplementary Figure 23: Co-localization of the bimolecular fluorescent complex of VC-PDR10 and VN-ZRC1 with (a) the plasma membrane marker
CFP-Cdc42 (2 views) and (b) the endoplasmic reticulum marker Sec63-mCherry. For YFP+CFP and YFP+RFP overlay images YFP signal is shown in
Green, while CFP and RFP signals are shown in Red.
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Supplementary Figure 24: Full images of Zrt1p-CYT, Zrc1p-CYT and hexokinase control Western Blots. (a) and (b) show blots performed on protein
extracts from cells grown under conditions of zinc limitation. (c) and (d) show blots performed on protein extracts isolated from cells grown under zinc-
replete conditions. Unlabelled lanes in (a) were not used in generation of figures. The * in (a) and (c) identify the bands presented in the cropped image.
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Supplementary Figure 25: Analysis of zinc uptake in Y7092 WT and deletion strains. Values represent the average of three replicates (n=3) and are
expressed relative to WT. Error bars indicate standard deviation. Zinc uptake is increased ~2.7 fold in the pdrl15A strain relative to WT (two-tailed t-test, p-
value = 1.6x103), and decreased ~0.5 fold in pdr5A zrt1A (two-tailed t-test, p-value = 2.9x10-4) and pdrl18A zrtlA (two-tailed t-test, p-value = 6.5x10-°) double
deletion strains.



Supplementary Table 1: List of primers (shown 5’ to 3’) used in generation of IMYTH and tMYTH ABC
transporter baits. Primer sequence in uppercase corresponds to ABC transporter gene-specific

sequence.
Standard Systematic Name tMYTH Tagging Primer Sequence
Name /[iIMYTH
F: tgcacaatatttcaagctataccaagcatacaatcaactccaagcaacacaATGGGAAGTCATCGACGTTATC
ADP1 YCROT1C MYTH R: tcgacggtatcgataagcttgatatcgaattcctgcagatCTTTTGTTCCACAACTATCCAC
AUS1 YORO11W MYTH F: ATCACCAAAGTAATTCCACACAGAGGGAAGAAGCCTGTACAGAACatgtcgggggggatccctce
R: GTTGTACAAAGGACTCTTTCAATTGTTTAGTCAGTCATTGGTGACactatagggagaccggcaga
F: tgcacaatatttcaagctataccaagcatacaatcaactccaagcaacacaATGTCTTCACTAGAAGTGGTAG
BPT YLLOTSW IMYTH R: tcgacggtatcgataagcttgatatcgaattcctgcagatTTTCAAATACCCACCTTTCTC
A: tgcacaatatttcaagctataccaagcatacaatcaactccaagcaacacaATGATAAAAAATGGTACATGCCCC
B: CCCCGCTAGCCCCGCATCCAAATATGAGGCCTTCATTATGATC
NFTT | YKRIOSW/YKRTOAW | tMYTH o G ATCATAATGAAGGCCTCATATTTGGATGCGGGGCTAGCGGGG
D: tcgacggtatcgataagcttgatatcgaattcctgcagatTCTTTTATTATCGAATGAGAC
F: tgcacaatatttcaagctataccaagcatacaatcaactccaagcaacacaATGTTGCAAGCGCCCTCAAG
PDR10 YOR328W MYTH R: tcgacggtatcgataagcttgatatcgaattcctgcagatTTTCTTTAATTTTTTGCTTTTC
PDR11 YILO13C MYTH F: ATGAGGCGGTCCAAAACATCTCATAATCCAAACGAACAAAGCGTAatgtcgggggggatccctece
R: TCCGAAAAATGATTATAGATTAATTTAGAATATGATTTGGGAATAactatagggagaccggcag
PDR12 YPLO58C MYTH F: ATTTTCCAAACAGTTCCAGGTGACGAAAATAAAATCACGAAGAAAatgtcgggggggatccctce
R: ACTCACGAGTGGGATAGAAATGAAATTCTTTTCTTTTAAATGGTAactatagggagaccggcag
PDR15 YDR406W MYTH F: AGGGTACCCAAGAAGAACGGTAAGATTTCCGAAAAACCCAAGAAGatgtcgggggggatccctcca
R: CTATATAGAATATAGATAATATAAAACGAAAAGAGCCTGATGTTGactatagggagaccggcaga
F: tgcacaatatttcaagctataccaagcatacaatcaactccaagcaacacaATGGAATGCGTTTCAGTAGAAG
PDR18 YNRO7OW MYTH R: tcgacggtatcgataagcttgatatcgaattcctgcagatAATGAAACCGAAGTTTCTCCATAAG
PDR5 YOR153W MYTH F: TGGTTAGCAAGAGTGCCTAAAAAGAACGGTAAACTCTCCAAGAAAatgtcgggggggatccctcca
R: GATGCCTATAAAAAAAAAGTACCGATGAGATAACCTAGGAATAAAactatagggagaccggcaga
PXA1 YPL147W MYTH F: TGGGAAGATGAGAGGACGAAGCTACGGGAAAAGCTTGAAATTATTatgtcgggggggatcectcca
R: CGTGGATTCATCAAGTGAGATATATATATATATGTTCATATTTGTactatagggagaccggcaga
PXA2 YKL188C MYTH F: TTGAACAAAAAAGTTAAAACAAAAAAGGAAGAAGGAAAGGAGAGGatgtcgggggggatccctcca
R: AATTATATATAGGAAAGTGTTTATTTGCATAAAAAGGGAAAAAT Aactatagggagaccggcaga
SNQ2 YDRO11W MYTH F: GTATCTATACTCAATAAAATTAAAAACATAAGGAAAAAGAAGCAGatgtcgggggggatccctcca
R: AAACTTTTTTACTCAACAAGACTTGACTTTTGAAAACTACGAGAGactatagggagaccggcaga
STE6 YKL209C MYTH F: AATAATCGCGGGGAATTATTCCAAATTGTTTCCAACCAAAGCAGTatgtcgggggggatccctcca
R: GTCTCGAATATTTGAGTATGTTTTAGTTTTTTGTTTTATATTTT Cactatagggagaccggcaga
F: tgcacaatatticaagctataccaagcatacaatcaactccaagcaacacaATGGGAACGGATCCCCTTATTATC
VMR1 YHLO35C MYTH R: tcgacggtatcgataagcttgatatcgaattcctgcagatTTTCATCATCTTACTTGATT
YBT1 YLLO48C MYTH F: TTGGCTAAAAAAGCCTTTGTGGAAAAATTGAACTCTAAAAAGGACatgtcgggggggatccctcca
R: ATTTATAGTACGTGAACATGTGTGCGTATATACATATATATATATactatagggagaccggcaga
YCF1 YDR135C MYTH F: TTGTTCTATTCACTGTGCATGGAGGCTGGTTTGGTCAATGAAAATatgtcgggggggatccctcca
R: TAAGCCATTATCATCGTTGCCTTCATTATATCTTTTTATTGCTGGactatagggagaccggcaga
F: tgcacaatatttcaagctataccaagcatacaatcaactccaagcaacacaATGTCACAGCAGGAGAATGGTG
YOLO75C YOLO75C IMYTH R: tcgacggtatcgataagcttgatatcgaattcctgcagatCCATTTTATCCACTCCAATTT
YOR1 YGR281W MYTH ;z TGTTCTAGATCTGGTATTGTGGAAAATGATTTCGAGAACAGAAGTatgtcgggggggatccctcca

- ATGTATAAATATATATTTCTAGAATGAAAAAGGACCGAAGGCGT Tactatagggagaccggcaga




Supplementary Table 2: List of primers (shown 5’ to 3’) used in quantitative real time PCR

experiments.

Standard
Name Systematic Name F Primer R Primer
ACT1 YFLO39C AGTGTGATGTCGATGTCCGT | TGACCTTCATGGAAGATGGA
SNQ2 YDRO11W CTTGTTGGTGAGGTTGGTTG | GGCCCATGAAGATTGAGAAT
ZRC1 YMR243C AAAGCGGGAATAACGATTTG | GATTGTGGCAACACTTCACC
ZRT1 YGL255W TCCTGCCATTATGCTAACGA | CAGCTGCAGTGTTTCTCACA
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