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Appendix Methods

Yeast media composition

10x Amino acid mix: L-Isoleucine (Sigma-Aldrich 12752) 0.3 g/L, L-Valine (Roth, 4879.3) 3 g/L, Adenine
Hemisulfate salt (Sigma-Aldrich, A9126) 0.4 g/L, L-Arginine monohydrochloride (Sigma-Aldrich, A5131) 0.2 g/L,
L-Histidine monohydrochloride monohydrate (Sigma-Aldrich, H8251) 0.2 g/L, L-Leucine (Sigma-Aldrich, L8000) 1
g/L, L-Lysine monohydrochloride (Sigma-Aldrich, L5626) 0.3 g/L, L-Methionine (Sigma-Aldrich, M9625) 0.2 g/L,
L-Phenylalanine(Sigma-Aldrich, P2126) 0.5 g/L, L-Threonine (Sigma-Aldrich, T8625) 2 g/L, L-Tryptophan (Sigma-
Aldrich, T0254) 0.4 g/L, L-Tyrosine (Sigma-Aldrich, T3754) 0.3 g/L, Uracil (Sigma-Aldrich, U0750) 0.2 g/L, L-
Glutamic Acid monosodium salt hydrate (Sigma-Aldrich, G1626) 1 g/L, L-Aspartic Acid sodium salt monohydrate
(Sigma-Aldrich, 11195) 1 g/L. Any amino acid can be dropped out at will.

4x S: 6.8 g/L Yeast Nitrogen base without Amino Acid and Ammonium Sulfate (Difco, 233520), 20 g/L
Ammonium Sulfate (Sigma-Aldrich, A4418).

SC medium: 1x amino acid mix, 1x S, carbon source (glucose, galactose) 2%.

YPD medium: 20 g BactoPeptone (Difco), 10 g Yeast Extract (Difco).
For solid media, 2% Agar (Difco, 214530) is added.
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Appendix Figure S1. Co-localization of the Pmt mitochondrial constructs with a mitochondrial marker.

A) Co-localization of Su9-aaPmt-GFP (MM) with mtBFP (MM marker) expressed in choppA cells, grown in
SD medium supplemented with 10 mM ethanolamine. Images shown are maximum intensity
projections of several Z-sections.

B) Co-localization of Coa3-aaPmt-GFP (MIM) with mtBFP (MM marker) expressed in choppA cells, grown
in SD medium supplemented with 10 mM ethanolamine. Images shown are maximum intensity
projections of several Z-sections.



choppA + Bsc2(1-92)-pkPSD(35-end)-GFP + choline

DIC Bsc2-pkPSD-GFP Merged

Z-stack MAX

Erg6-mCherry

B
choppA + Bsc2(1-92)-aaPmt-GFP + ethanolamine
DIC Bsc2-aaPmt-GFP Erg6-mCherry Merged
Z-stack MAX
C

choppA + aaPmt-GFP-SKL + ethanolamine

DIC aaPmt-GFP-SKL mCherry-SKL Merged

Z-stack MAX

Appendix Figure S2. Co-localization of chimeric constructs with a LD and peroxisome marker.

A) Co-localization of Bsc2-pkPsd-GFP with Erg6-mCherry (LD marker) expressed in choppA cells, grown in
SD medium supplemented with 10 mM choline. Images shown are maximum intensity projections of
several Z-sections.

B) Co-localization of Bsc2-aaPmt-GFP with Erg6-mCherry (LD marker) expressed in choppA cells, grown in
SD medium supplemented with 10 mM ethanolamine. Images shown are maximum intensity
projections of several Z-sections.

C) Co-localization of aaPmt-GFP-SKL with mCherry-SKL (peroxisome marker) expressed in choppA cells,
grown in SD medium supplemented with 10 mM ethanolamine. Images shown are maximum intensity
projections of several Z-sections.



A choppA + aaPmt-GFP-Fyve(EEA1) + ethanolamine

DIC aaPmt-GFP-Fyve FM4-64 Merged

Z-stack MAX

B choppA + pkPSD-GFP-Fyve(EEA1) + choline

DIC pkPSD-GFP-Fyve FM4-64 Merged

Z-stack MAX

Appendix Figure S3. Co-localization of FYVE-domain containing constructs with the endocytic compartment
dye FM4-64.

A) Co-localization of aaPmt -GFP-Fyve expressed in choppA cells with FM4-64, grown in SD medium
supplemented with 10 mM ethanolamine. Images shown are either a single z-slice or maximum
intensity projections of several Z-sections, as indicated.

B) Co-localization of pkPsd -GFP-Fyve expressed in choppA cells with FM4-64, grown in SD medium
supplemented with 10 mM choline. Images shown are either a single z-slice or maximum intensity
projections of several Z-sections, as indicated.
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Appendix Figure S4. Localization of Pmt (MM) in different rewired strains.

Localization of the Su9(ss)-aaPmt-GFP (Pmt-MM) construct expressed in choppA cells with PE produced either
by the Kennedy pathway (+10 mM ethanolamine) or a ‘dark’ version of one of the Psd constructs, as indicated.
Images shown are maximum intensity projections of several Z-sections.
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Appendix Figure S5. Localization of Pmt (ER) in different rewired strains.

Localization of sec66(1-60)-aaPmt-GFP (Pmt-ER) construct expressed in choppA cells with PE produced either

by the Kennedy pathway (+10 mM ethanolamine) or a ‘dark’ version of one of the Psd constructs, as indicated.
Images shown represent one Z-section.
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Appendix Figure S6. Localization of Pmt (peroxisome) in different rewired strains.

Localization of the aaPmt-GFP-SKL (Pmt-pex) construct expressed in choppA cells together with a ‘dark’ version
of one of the Psd constructs, as indicated. Images shown are maximum intensity projections of several Z-
sections.
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Appendix Figure S7. Localization of Pmt (endosome) in different rewired strains.

Localization of the aaPmt-GFP-Fyve (Pmt-endo) construct expressed in choppA cells together with a ‘dark’
version of one of the Psd constructs, as indicated. Images shown are maximum intensity projections of several
Z-sections.
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Appendix Figure S8. Localization of Pmt (LD) in different rewired strains.

Localization of the Bsc2(tm)-aaPmt-GFP (Pmt-LD) construct expressed in choppA cells together with a ‘dark’
version of one of the Psd constructs, as indicated. Images shown are maximum intensity projections of several
Z-sections.
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Appendix Figure S9. Localization of Pmt (MIM) in different rewired strains.

Localization of the Coa3(tm)-aaPmt-GFP (Pmt-MIM) construct expressed in choppA cells together with a ‘dark’
version of one of the Psd constructs, as indicated. Images shown are maximum intensity projections of several
Z-sections.
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Appendix Figure S10. Localization of Psd (MIM) in different rewired strains.

Localization of the Mic60(tm)-scPsd-GFP (Psd-MIM) construct expressed in choppA cells together with a ‘dark’
version of one of the Pmt constructs, as indicated. Images shown are maximum intensity projections of several
Z-sections.
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Appendix Figure S11. Localization of Psd (LD) in different rewired strains.

Localization of the Bsc2(tm)-pkPsd-GFP (Psd-LD) construct expressed in choppA cells together with a ‘dark’
version of one of the Pmt constructs, as indicated. Images shown are maximum intensity projections of several
Z-sections.
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Appendix Figure S12. Localization of Psd (endosome) in different rewired strains.

Localization of the pkPsd-GFP-Fyve (Psd-endo) construct expressed in choppA cells together with a ‘dark’
version of one of the Pmt constructs, as indicated. Images shown are maximum intensity projections of several
Z-sections.
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Appendix Figure S13. Localization of Psd (ER) in different rewired strains.

Localization of the Sec66(tm)-pkPsd-GFP (Psd-ER) construct expressed in choppA cells together with a ‘dark’
version of one of the Pmt constructs, as indicated. Images shown are maximum intensity projections of several
Z-sections.
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Appendix Figure S14. Hierarchical clustering of gene transposon insertions profiles for all libraries.

Hierarchical clustering of transposon numbers per gene (rows) computed for all libraries (columns). Color key
depicts the log2 fold change of transposon count (TN) for each gene in a library with respect to the mean TN
count per gene of all libraries. Dendrogram for library clustering is shown on top. The bottom panel depicts the
localization of the Psd (PE) and Pmt (PC) enzymes and the growth conditions for each library. Libraries grown in
Kennedyorr and on conditions are indicated with - and +, respectively.
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Appendix Figure S15. Vps13 is required in libraries where lipid synthesis occurs at its native locations.

Transposon insertion maps generated in the UCSC genome browser for the VPS13 genomic locus for the
indicated genotypes. Source of PE and PC corresponds to the Psd and Pmt constructs expressed in the choppA
strain and targeted to the indicated locations. Red box = Kennedyon, white box = Kennedyorr. In addition, a
library is displayed where Vps13 is not required (wt) and a library where Vps13 is expected to be essential
(mmm1A (ERMESA) vps13D176H (ERMES suppressor allele)). Yellow arrowheads highlight rewired libraries
grown in Kennedyorr conditions where the number of transposons is depleted with respect to the same library
grown in Kennedyon conditions.

choppA s
+ PE (endosome)
+PC (LD) | csf1A

- ethanolamine + ethanolamine
- choline + choline

Appendix Figure S16. CSF1 is not required when PE is targeted to endosomes and PC is targeted to LD.

Five-fold serial dilutions of strains of the indicated genotypes on SD medium without ethanolamine and choline

(Kennedyorr), or with ethanolamine and choline (Kennedyon).
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Appendix Figure S17. Oleic acid rescues the cold sensitive phenotype of csf1AC mutants.

A) Asin Figure 7F with expanded range of temperatures and in two different media, complex medium
YPD (left) and synthetic medium SC (right). Red boxes are areas quantified in B).
B) Oleic acid rescue also works on synthetic medium at 25 °C. The area of the individual colonies in the

red boxes in A) were measured from high-magnification photographs and plotted as arbitrary units.



Appendix Table S1. Yeast strains used in this study

Strain Genotype Reference
ByK45 BY4741 MATa his3A leu2A0 met15A0 ura3A0 Euroscarf
ByK830 w303 MATa yDF126 - Peter Lab
ByK1148 ByK830 psd1A psd2A::KanMX This study
cho2A::hphNT1 opi3A
ByK1149 ByK1148 csf1A::His3MX6 This study
ByK1418 ByK45 CSF1::GFP- KANMX This study
ByK1419 ByK45 CSF1::GFP- KANMX PEX10::mCHERRY-NAT This study
ByK1420 ByK45 csfl(737aa-enda) This study
Appendix Table S2. Plasmids used in this study
Plasmids Genotype Reference
Plasmids for rewiring:
pBK586 pRS415-TEFpr- Bsc2(1-92)-pkPSD(35-end)-GFP This study
pBK588 pRS415-TEFpr- pkPSD(35-end)-GFP-fyve (EEAL) This study
pBK590 pRS415-TEFpr- Sec66(1-60)-pkPSD(35-end)-GFP This study
pBK785 pRS415-PSDpr-Mic60(1-57)-scPSD(102-end)-GFP This study
pBK556 pRS415-TEFpr-Su9(1-69)-aaPmt-GFP This study
pBK557 pRS415-TEFpr-aaPmt-GFP(skl) This study
pBK558 pRS415-TEFpr-aaPmt-GFP-fyve (EEA1) This study
pBK559 pRS415-TEFpr-Coa3(1-49)-aaPmt-GFP This study
pBK561 pRS415-TEFpr- Bsc2(1-92)-aaPmt-GFP This study
pBK562 pRS415-TEFpr-Sec66(1-60)-aaPmt-GFP This study
pBK786 pBK586 Leu2A::HIS3 This study
pBK787 pBK588 Leu2A::HIS3 This study
pBK788 pBK590 Leu2A::HIS3 This study
pBK789 pBK590 Leu2A::HIS3 This study
pBK790 pBK586 Leu2A::URA3 This study
pBK792 pBK785 Leu2A::URA3 This study
pBK793 pBK786 GFP(G65T G67A) This study
pBK794 pBK787 GFP(G65T G67A) This study
pBK795 pBK788 GFP(G65T G67A) This study
pBK796 pBK789 GFP(G65T G67A) This study
pBK797 pBK556 GFP(G65T G67A) This study
pBK798 pBK557 GFP(G65T G67A) This study
pBK799 pBK558 GFP(G65T G67A) This study
pBK800 pBK559 GFP(G65T G67A) This study

Appendix Table S2. continued Plasmids used in this study



Plasmids Genotype Reference
pBK801 pBK561 GFP(G65T G67A) This study
pBK802 pBK562 GFP(G65T G67A) This study

Other plasmids:

pBK506 pRS415-TEFpr [1]
pBK196 pRS424GFP-FYVE(EEA1) [2]
(Addgene plasmid # 36096)
pBK626 pRS316-trpl::miniDs GAL1lpr-TPase This study
pBK804 pRS413-ERG6pr-ERG6-mCHERRY This study
pBK417 pRS413-TEFpr-mCHERRY-Ubc6(TA) [3]
pBK64 pVTU100-mtBFP [4]

Appendix Table S3.

Primers used in this study

Name

Sequence (5' —» 3')

Primers used for gene deletions
CSF1 C'tag pYM F

CSF1 C'tag pYM R

CSF1KO pYMF
CSF1_C'tag_797aa_f
CSF1_KO_797aa_f
Psd2_pringle_F

Psd2_pringle_R

Cho2_S1_knop

Cho2_S2_knop

CAAAAGCTTGTTTATCTTGCAGAAAAGCAGTATGTCAAGATACTAGATG
ATACGCATcgtacgctgcaggtcgac

ACATAAACCAGAAATATGGTATCAAGGACTTTTGAATATAATTAGGAAC
GAGATTAatcgatgaattcgagctcg

CATTAAAGCCACCTGACTCAAGTCTTCTATTGACGGTAATAAGTTAGCA
AGCATGcgtacgctgcaggtcgac

ACGTCAGAAGAGTACACAGGTGTCCTTGGCGCTAGGGAAGTCGGAGA
TGTCACcgtacgctgcaggtcgac

ACGTCAGAAGAGTACACAGGTGTCCTTGGCGCTAGGGAAGTCGGAGA
TGTCACTAAcgtacgctgcaggtcgac

GATGCTGTATCAATTGGTAAAGAATCCTCGATTTTCAGGAGCATCCAA
CGcgtacgctgcaggtcgac
CTTGTTTGTACACGCTATAGTCTATAATAAAGTCTGAGGGAGATTGTTC
ATGatcgatgaattcgagctcg

CTGAATATTTCGAGTGATTTTCTTAGTGACAAAGCTTTTTCTTCATCTGT
AGATGcgtacgctgcaggtcgac

TAACTTGAATCCTAGTACTTTTTAAATATATATACTCAAAAAAAAAAAAC
TCAatcgatgaattcgagctcg

Primers used for CRISPR-Cas9-mediated gene deletions

Psd1_gRNA_IntRev

Psd1_gRNA_Intfwd
Psd1_link_IntRev

Psdl1_link_IntFwd
Psdl1_-484up_f
Psd1l_-500dwSTOP_r

Opi3_gRNA_fwd

ctagctctaaaacACCCCTTGATGTCTAAGAGTgatcatttatctttcactgcggagaag
ACTCTTAGACATCAAGGGGTgttttagagctagaaatagcaagttaaaataaggctagtcc

g
gtccgeeggegttggacgagcgGCTGGCTTTGCTTTTCCTTCTTCTTC

ctcgtccaacgecggcggacctAAGCAATCATATGTAAAGTTAGCATTTATTTTG
CTG

GACTGGTACACCTGCAGGTGTAG
CACCTCTTCGCAACTGGTTGAAAG
gtttcggcgttcgaAACTTCTCCGCAGTGAAAGATAAATGATCcccgtgatcagaga

acacgtGTTTTAGAGCTAGAAATAGCAAGTTAAAATAAGGCTAGTCCGTT
ATCAACTTGAAAAAG



Opi3_gRNA _rev
opi3_link_intRev
opi3_link_intfwd
opi3_407upATG_f
opi3_402dwSTP_r

Primers used for colony PCR
Psd2 up

Psd2 down
Psd1_-584up_f
Psd1l_-500dwSTOP_r
CSF1_152upATG_f
CSF1_2537dnATG_r
CSF1_2137dnATG_f
KanMX_twd_5prime
natNT2_+26_rev

Nat -249Rev

CTTTTTCAAGTTGATAACGGACTAGCCTTATTTTAACTTGCTATTTCTAG
CTCTAAAACacqgtgttctctgatcacgggGATCATTTATCTTTCACTGCGGAGAA
GTTtcgaacgccgaaac

gtccgeeggegttggacgagcgTGCTTGACTTGCGCTATTCTTGTTG
ctcgtccaacgecggeggacctCCTATGCTATTACCGTTTCTATATAGCTCC
GGTGGCTAGTCCGTCTTCAAATTC
CTGGTGACAATGGCACCGTTC

ACGCATGTGCTACTTCAAGG
AAGGCCGAGAAGTACCTTTG

CGG ACA GTT GAG ACA AGA TGG TGG
CACCTCTTCGCAACTGGTTGAAAG
CCACTATAAAGCTGTTGGCACGG
GAGCACCATCCCAAACCGAAAATG
CCCCTTGGAATACATTGAACGAATTC
CATGTTGGAATTTAATCGCGGCCTC
CTGGTGCGGTACCGGTAAG
GGATGTATGGGCTAAATGTAC

Primers used for plasmid construction

URA3_gr_fwd

URA3 gr_rev

HIS1_gr_fwd

HIS1_gr_rev
G229A_G230C_G236C _f
G229A_G230C_G236C_r
Psdlpr_gr_f
Psd1pr_Mic60_gr_r
Mic60_f

mic60_yPSD_r
yPSD_AA102_f
yPSD_NOSTOP_R

yPSD_HIND3-GFP-F

pPRS415_GFP_r
Aapmt_f

Aapmt_Bsc2_r

pRS415_Aapmt_r

Tef Sec66 f

Aapmt_Sec66_r

Tef_Aapmt_f

GTGCGGTATTTCACACCGCATATCGACGGTCGAGGgagtgcaccataccaca
gcttttc

GTTTATGTACAAATATCATAAAAAAAGAGAATCTT Tttagttttgctggecgeatett
Cc

GTGCGGTATTTCACACCGCATATCGACGGTCGAGGatgcgtacgctgcaggtc
gac

GTTTATGTACAAATATCATAAAAAAAGAGAATCTTTtaaatcgatgaattcgagct
cg

gtatctcgcaaaacattgaacagcataagtgaaagtagtgactaaggttggc
gccaaccttagtcactactttcacttatgctgttcaatgttttgcgagatac
aaccctcactaaagggaacaaaagctggagctcTGAGACAAGATGGTGGTACTAACC
aatttttcgtgaggcagtagttcttagcatcattctagaGCTGGCTTTGCTTTTCCTTCTTC
atgatgctaagaactactgcctcac

GATTTTTCTTGTCCTTCTCCCTTTTTTGCCCTCTGTAGCATCCTCCGAA
TATATGATACCTCCAGCGTAG

GAGGATGCTACAGAGGGCAA

TTTTAAATCATTCTTTCCAATTATGCC
GGGACAGAAATTAGGCATAATTGGAAAGAATGATTTAAAAaagcttggagca
ggtgctggtgcetgg

CTAATTACATGACTCGAGGTCGACGGTATCGATAAGCT Tttatttgtacaattca
tccataccatgggt

actagtATGAGTACCTCCAGACAAAGAGAAGATATG

CATATCTTCTCTTTGTCTGGAGGTACTCATactagtGATCGCGTCCAGTAT
GATAATAGGC

CTAATTACATGACTCGAGGTCGACGGTATCGATAAGCTTtcagacaggcaa
gttttccaaagttac

AAGCATAGCAATCTAATCTAAGTTTTCTAGAatgtccgaatttaatgaaacaaaattc
tcc

CATATCTTCTCTTTGTCTGGAGGTACTCATactagtTGGTTGCTCACTAAT
TTTTTTGGCC

aagcatagcaatctaatctaagttttctagaATGAGTACCTCCAGACAAAGAGAAGAT
ATG



p415_SKL_Aapmt_r
Aapmt_rev

Aapmt-GFP_f
pYM25-GFP-r
GFP_FYVE_f

FYVE_pRS415 r
Tef_Su9_f

Aapmt_Su9_r

Aapmt_Vac8 r

GFP_AaPmt_r

Primers used for library preparation

P5_MiniDs

P7_indexed_N701

P7_indexed_N702

P7_indexed_N703

P7_indexed_N704

P7_indexed_N705

P7_indexed_N706

P7_indexed_N707

P7 _indexed_N710

P7_indexed_N711

P7 indexed N712

P7_indexed_N714

P7 indexed_N715

P7_indexed_N716

P7 indexed _N718

P7_indexed_N719

P7 indexed_N720

P7_indexed_N721

TTACATGACTCGAGGTCGACGGTATCGATaagcttTTAtaatttagaGACAGG
CAAGTTTTCCAAAGTTACTAAG

GACAGGCAAGTTTTCCAAAGTTACTAAGG

CCTTAGTAACTTTGGAAAACTTGCCTGTCactagtGGAGCAGGTGCTGGT
GCTG

tttgtacaattcatccataccatgggt
acccatggtatggatgaattgtacaaaTGGCAATCTAGTCAACGGAGAGTTAG

ctaattacatgactcgaggtcgacggtatcgatTTATCCTTGCAAGTCATTGAAACATG
CATC

AAGCATAGCAATCTAATCTAAGTTTTCTAGAatggcctccactcegtgtectc

CATATCTTCTCTTTGTCTGGAGGTACTCATactagtGGAAGAGTAGGCGC
GCTTCTG

CATATCTTCTCTTTGTCTGGAGGTACTCATactagtATGTAAAAATTGTAA
AATCTGTTGAGTAATATTATAC

AGCACCAGCACCAGCACCTGCTCCactagtGACAGGCAAGTTTTCCAAA
GTTACTAAGG

AATGATACGGCGACCACCGAGATCTACtccgtcccgcaagttaaata

CAA GCA GAA GAC GGC ATA CGA GAT TCG CCT TAA CGA AAA CGA
ACG GGATAAA

CAA GCA GAA GAC GGC ATA CGA GAT CTA GTA CGA CGA AAA CGA
ACG GGATAAA

CAA GCA GAA GAC GGC ATA CGA GAT TTC TGC CTA CGA AAA CGA
ACG GGATAAA

CAA GCA GAA GAC GGC ATA CGA GAT GCT CAG GAA CGA AAA CGA
ACG GGATAAA

CAA GCA GAA GAC GGC ATA CGA GAT AGG AGT CCA CGA AAA CGA
ACG GGATAAA

CAA GCA GAA GAC GGC ATA CGA GAT CAT GCC TAA CGA AAA CGA
ACG GGATAAA

CAA GCA GAA GAC GGC ATA CGA GAT GTA GAG AGA CGA AAA CGA
ACG GGATAAA

CAA GCA GAA GAC GGC ATA CGA GAT CAG CCT CGA CGA AAA CGA
ACG GGATAAA

CAA GCA GAA GAC GGC ATA CGA GAT TGC CTC TTA CGA AAA CGA
ACG GGATAAA

CAA GCA GAA GAC GGC ATA CGA GAT TCC TCT ACA CGA AAA CGA
ACG GGATAAA

CAA GCA GAA GAC GGC ATA CGA GAT TCA TGA GCA CGA AAA CGA
ACG GGATAAA

CAA GCA GAA GAC GGC ATA CGA GAT CCT GAG ATA CGA AAA CGA
ACG GGATAAA

CAA GCA GAA GAC GGC ATA CGA GAT TAG CGA GTA CGA AAA CGA
ACG GGATAAA

CAA GCA GAA GAC GGC ATA CGA GAT GTA GCT CCA CGA AAA CGA
ACG GGATAAA

CAA GCA GAA GAC GGC ATA CGA GAT TAC TAC GCA CGA AAA CGA
ACG GGATAAA

CAA GCA GAA GAC GGC ATA CGA GAT AGG CTC CGA CGA AAA CGA
ACG GGATAAA

CAA GCA GAA GAC GGC ATA CGA GAT GCA GCG TAA CGA AAA CGA
ACG GGATAAA
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