
 Figure S1 
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In vivo interaction screen of Aip5. Upper panel: Split-Ubiquitin analysis of 

533 diploid Aip5 CRU-containing yeast strains each co-expressing a different 

Nub fusion protein under a copper-inducible promoter. The Nub fusion proteins 

are enriched for proteins functioning in cell polarity, exocytosis, stress 

response and the actin cytoskeleton. The cells were mated, spotted in 

quadruplets and finally transferred onto medium containing 5-FOA and 150 

µM copper to induce the expression of the Nub fusions. Cells were incubated 

for 4 days. Positive hits are indicated in light blue and are: Bud6, Spa2, Cln2, 

Bil1, Pho85, Ira2.  False positives and chaperones are removed from the list 

of interactors (Hruby et al, 2011). Lower panel: Positions and identities of Nub-

fusions on the array. 
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Figure S2 

Aip5 does not influence the localization of Bud6. Time-resolved images of 

Bud6-GFP in wildtype (n=42)- or Δaip5-cells (n=42) were acquired to 

calculate the relative intensity at the presumptive bud site, at the tips of small 

buds (<2µm) and at the bud neck. Images of 5 z-stacks were taken every 3 

minutes over several cell cycles with a wide-field microscope and stacked to a 

sum projection for the analysis. Relative fluorescence intensity was 

normalized to the cytosol of the mother cell. Statistical analysis derived from 

two independent measurements was performed with a Kruskal-Wallis test 

followed by a Dunns post test. Mean values and standard deviation are shown 

in red. 
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Figure S3 

Pex3-mCherry-Spa2 localizes to peroxisomes. Colocalization of Pex1-

45mCherry-Spa2 with the peroxisomal marker GFP Cta1. Confocal 

fluorescence microscopy images were taken in 10 z stacks and stacked to 

maximum projections. Scale bar indicates 5 µm. Note that Spa2-decorated 

peroxisomes form large cluster at random sites in the cytosol. Scale bar 

indicates 5µM. 
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Table S1. Yeast and E.coli strains. 

Strain Genotype Source Identifier 
E.coli XL1 
blue 

endA1 gyrA96(NaIR) thi-1 recA1 relA1 lac 
glnV44 F’ [::Tn10 proAB+ lacIq  (lacZ)M15] 
hsdR17(rK- mK+) 

Stratagene XL1 blue 

E.coli Bl21 
DE3 

F- ompT gal dcm Ion hsdSB( rB-mB-) 
λ(DE3) pLysS(CmR) 

Invitrogen BL21 DE3 

Yeast JD47 MATa, his3-Δ200, leu2-3, 112 lys2-801, 
trp1-Δ63, ura3-52 

(Dohmen 
et al., 
1995) 

JD47 

Yeast JD53  MATα, his3-Δ200, leu2-3, 112 lys2-801, 
trp1-Δ63, ura3-52 

(Dohmen 
et al., 
1995) 

JD53 

JD47 AIP5 
CRU 

AIP5::AIP5-CRU, HIS3 This study STY218 

JD53 Nub-
Bud6, Δspa2 

BUD6::pCUP1-Nub-HA-BUD6, kanMX4, 
SPA2::CmLEU2 This study YAD617 

JD53 Nub-
Kel1, Δspa2 

KEL1::pCUP1-Nub-HA-KEL1, kanMX4, 
SPA2::CmLEU2 (Neller et 

al., 2015) 
YAD616 

JD53 Nub-
empty, 
Δspa2 

pCUP1-Nub-HA kanMX4, CEN, 
SPA2::CmLeu2 (Neller et 

al., 2015) 
YAD618 

JD53 Nub-
Spa2, Δbud6 

SPA2::pCUP1-Nub-HA-SPA2, kanMX4, 
BUD6::CmLEU2 This study YAD614 

JD53 Nub-
Kel1, Δbud6 

KEL1::pCUP1-Nub-HA-KEL1, kanMX4, 
BUD6::CmLEU2 This study YAD613 

JD53 Nub-
empty, 
Δbud6 

pCUP1-Nub-HA kanMX4, CEN, 
BUD6::CmLEU2 This study YAD615 

JD47 AIP5 
GFP, SPA2 
mCherry 

AIP5::AIP5 GFP, TRP1, SPA2::SPA2 
mCherry, URA3 

This study YOG95 

JD47 AIP5 
GFP, Δspa2 

AIP5::AIP5 GFP, TRP1, SPA2::hphNT1 This study YOG63 

JD47 AIP5 
GFP, Δbud6 

AIP5::AIP5 GFP, TRP1, BUD6::natNT2 This study 
YOG424 

JD47 Pex31-

45mCherrySp
a2, Δspa2 

SPA2::hphNT1, ura3::URA3, PMET17-
Pex31-45-mCherry-Spa2  

This study YOG324 

JD47 Pex31-

45mCherry, 
Δspa2 

SPA2::hphNT1, ura3::URA3, PMET17-
Pex31-45-mCherry 

This study 
YOG369 

JD47 Δbud6 BUD6::natNT2 
This study ARY191 

JD47 Δaip5 
(hph) 

AIP5::hphNT1 This study 
YOG59 

JD47 
Δaip5(nat), 
Bud6 GFP 

BUD6::BUD6GFP, TRP1, AIP5::natNT2 This study YOG153 

Biology Open (2019): doi:10.1242/bio.044024: Supplementary information

B
io

lo
gy

 O
pe

n 
• 

S
up

pl
em

en
ta

ry
 in

fo
rm

at
io

n



JD47 
Δaip5Δbud6 

AIP5::hphNT1, BUD6::natNT2 This study YOG265 

JD47 Δtpm1 TPM1::hphNT2 This study YAD1340 
JD47 
Δaip5Δtpm1 

TPM1::hphNT2, AIP5::natNT2 This study YOG475 

JD47 AIP5 
GFP 

AIP5::AIP5GFP, TRP1 This study YOG69 

JD47 

AIP5Δ1000-1125

AIP5Δ1000-1125 This study 
YAD3444 

JD47 
AIP5Δ1000-1125
Δtpm1 

AIP5Δ1000-1125, TPM1::hphNT1 This study YAD3447 

JD47 
AIP5Δ1000-1125
CRU 

AIP5Δ1000-1125:: AIP5Δ1000-1125 CRU, HIS3 This study 
YOG533 
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Table S2. Plasmid list. 

Plasmid Description Source 
pMet17-Cub-R-Ura3- 
pRS313 empty 

pRS 313, lacZ, AmpR, His3 (Hruby et al., 
2011, Sikorski, 
Hieter, 1989) 

pAC pT7-HIS6, kanMXR (Iffland et al., 
2000) 

pGex6P1 pTAC-GST, ampR Amersham 
pFA hphNT1 pAgTEF-hphNT1, AmpR (Janke et al., 

2004) 
pFA natNT2 pAgTEF-natNT2, AmpR (Janke et al., 

2004) 
pFA CmLEU2 pAgTEF-CmLEU2, AmpR (Bahler et al., 

1998) 
Nub empty cen pCUP1-Nub-HA kanMX4, CEN, 

AmpR (Hruby et al., 
2011) 

pMet17-GFP(S65T)-
pRS313 empty 

pRS313, lacZ, AmpR, His3  (Tian, Wu & 
Johnsson, 
2014) 

GST Bud61-141 GST-Bud61-141 pGex-2T This study 
GST Bud61-364 GST-Bud61-364 6P1 This study 
His6 AIP51000-end His6 –TEV site- AIP51000-end pAC This study 
Cub-R-Ura3-pRS 303 
empty 

pRS 303, lacZ, AmpR, His3 (Wittke et al., 
1999) 

AIP5 Cub-R-Ura3-
pRS303 

AIP5 Cub-R-Ura3 pRS303 This study 

pMet17-Aip51-1233-Cub-
R-Ura3 pRS313 

pMet17-Aip51-1233-Cub-R-Ura3 
pRS313 

This study 

pMet17-Aip51-300-Cub-
R-Ura3 pRS313 

pMet17-Aip51-300-Cub-R-Ura3 
pRS313 

This study 

pMet17-Aip51-600-Cub-
R-Ura3 pRS313 

pMet17-Aip51-600-Cub-R-Ura3 
pRS313 

This study 

pMet17-Aip51-1000-Cub-
R-Ura3 pRS313 

pMet17-Aip51-1000-Cub-R-Ura3 
pRS313 

This study 

pMet17-Aip5300-1233-
Cub-R-Ura3 pRS313 

pMet17-Aip5300-1233-Cub-R-Ura3 
pRS313 

This study 

pMet17-Aip5600-1233-
Cub-R-Ura3 pRS313 

pMet17-Aip5600-1233-Cub-R-Ura3 
pRS313 

This study 

pMet17-Aip51000-1233-
Cub-R-Ura3 pRS313 

pMet17-Aip51000-1233-Cub-R-Ura3 
pRS313 

This study 

pMet17-Aip51125-1233-
Cub-R-Ura3 pRS313 

pMet17-Aip51125-1233-Cub-R-Ura3 
pRS313 

This study 

pMet17-Aip51000-1131-
Cub-R-Ura3 pRS313 

pMet17-Aip51000-1131-Cub-R-Ura3 
pRS313 

This study 

pMet17-Aip51-1233
GFP(S65T) pRS313 

pMet17-Aip51-1233 GFP(S65T) 
pRS313 

This study 

pMet17-Aip51-300
GFP(S65T) pRS313 

pMet17-Aip51-300 GFP(S65T) 
pRS313 

This study 

pMet17-Aip51-600
GFP(S65T) pRS313 

pMet17-Aip51-600 GFP(S65T) 
pRS313 

This study 
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pMet17-Aip51-1000
GFP(S65T) pRS313 

pMet17-Aip51-1000 GFP(S65T) 
pRS313 

This study 

pMet17-Aip5300-1233
GFP(S65T) pRS313 

pMet17-Aip5300-1233 GFP(S65T) 
pRS313 

This study 

pMet17-Aip5600-1233
GFP(S65T) pRS313 

pMet17-Aip5600-1233 GFP(S65T) 
pRS313 

This study 

pMet17-Aip51000-1233
GFP(S65T) pRS313 

pMet17-Aip51000-1233 GFP(S65T) 
pRS313 

This study 

pMet17-Pex31-45-
mcherry-mcs, pRS306 

pMet17-Pex31-45-mCherry-mcs, 
pRS306, Ura3, AmpR 

This study, 
idea based on 
(Luo, Zhang & 
Guo, 2014)  

pMet17-Pex31-45-
mcherry-Spa2, pRS306 

pMet17-Pex31-45-mCherry-Spa2, 
pRS306, Ura3, AmpR 

This study 

Aip5 GFP, pRS304 Aip5 GFP, pRS304, Trp1, AmpR This study 
Bud6 GFP, pRS304 Bud6 GFP, pRS304, Trp1, AmpR Tis study 
Spa2 mCherry, pRS306 Spa2 mCherry, pRS306, Ura3, 

AmpR 
(Neller et al., 
2015) 

Nub Bud61-364 cen Pcup Nub HA kanMX Bud6 1-364, 
Cen 

This study 

Nub Bud6 360-end cen Pcup Nub HA kanMX Bud6 360-788, 
Cen 

This study 

Nub Bud61-240 cen Pcup Nub HA kanMX Bud6 1-240, 
Cen 

This study 

Nub Bud61-141 cen Pcup Nub HA kanMX Bud6 1-141, 
Cen 

This study 

pML104 backbone: pRSII426 (Laughery et 
al., 2015) 

pML107 Cen, AmpR, LEU2  (Laughery et 
al., 2015)  

pML107 Bem1-561 pML107 This study 
pML107 Boi1-304 pML107 This study 
PCTA1- GFP Cta1, pRS 
314 

pRS314 This study 

Table S3. Primer list. 

Primer Sequence 5´->3 
YFR016c Cub Eag CCTCCCGGCCGCTCTACTCCAATCACTAG 
YFR016c Cub SAL CCACCGTCGACCCAATAGTATCGTAAATGAGTTCC 
YFR016c Cub Ctr 
450 

CGA ATG AGT TTT TAG AGC AAC 

Cub ctr TCTTCTAGCTGCTTACCG 
G1 YFR016c GTTTCTGAACACGAAATTGTCG 
G2 YFR016c CTATAAATCACATGTGCTGTC 
S1 YFR016c GCAATTATTGTACTGGTGTGCTTGATTACTCTGGAT

TAAATAAAGAGTGACATG cgtacgctgcaggtcgac 
S2 YFR016c CACATGTGCTGTCAAGAGATTATGTTAGTTACGTA

GCGCGCTTAAGCTTTCTTA atcgatgaattcgagctcg 
YFR016c_EagI_atg
_fw 

ccttCGGCCGCCATGGTAGAATCTTTGACTGTAG 

YFR016c_Glu301at cctccCGGCCGCCATGGAGATCTTAAATGTTAATGA
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g_EagI_fw GGG 
YFR016c_Glu600at
g_EagI_fw 

cctccCGGCCGCCATGGAAGATCAAGAAGGGGAAC 

YFR016c_Lys1000
atg_EagI_fw 

ccttCGGCCGCCATGAAGGAATTGGAAGTAGAAGAA
AC 

YFR016c_Lys1125
atg_ EagI_fw 

cctccCGGCCGCCATGAAGCCACAAGACGTAATAAC
G 

YFR016c_Asn300_
SalI_rv 

CCACCGTCGACCCATTCTCTTCTCGAGGTAAGG 

YFR016c_Glu600_
SalI_rv 

CCACCGTCGACCCTTCTTTGGCAACCTCGAGATC 

YFR016c_Lys1000
_SalI_rv 

CCACCGTCGACCCCTTGTCTTCTCCTTTATTATCC 

YFR016c_1132 
Salrv 

CCACCgtcgacCCCGTTATTACGTCTTGTGGCTTG 

YFR016c_Lys1000
_SfiI_TEV_fw 

CctccGGCCAGCACGGCCGAAAACCTGTACTTCCAG
GGTAAGGAATTGGAAGTAGAAGAAAC 

YFR016c_end_Sfi1
_rv 

cctccGGCCAAAAAGGCCGCTTTCTTAAATAGTATCG
TAAATG 

S1 Bud6 GCTGGCTGCCAAATTGGTGTAGTAATCCTCGTATT
ATTTTAAAATTAGATGcgtacgctgcaggtcgac 

S2 Bud6 AAGCCAAAAGCACTAATCTCTTTTCCGTTAGCTTTC
ATAAAATTAGTGTATTTAatcgatgaattcgagctcg 

G1 Bud6 TCG CTA GCC GAG CTG AAC GAA T 
G2 Bud6 CTG ACA GCT TAT GAT GCT GAT AAG G 
S1 Spa2 ACGAGCCACCGAAACAGAATAAACAAAAGAAAAGA

AAGAGTAAACcgtacgctgcaggtcgac 
S2 Spa2 ATTGTCTTTGTCTTCCTTTTCTTTCTCCTCTAGATAC

TACTAACTatcgatgaattcgagctcg 
G1 Spa2 CTGCGCCGGGTGATGCGTGACG 
G2 Spa2 CCA AGG ATA GTG GGT GTT CTC 
H3 GGAAGGAGTTAGACAACCTG 
N3 CTCAGGTATAGCATGAGGTCGC 
AgTefp RV catgtcgctggccgggtgac 
GFP 
(S65T)ATG+84RV 

CGC CTT CAC CCT CTC CAC TGA C 

pMet fw TTTCCTTCGTGTAATACAGGG 
Bud6 ATG FW SalI cgatGTCGACCATGAAGATGGCCGTGGAT 
Bud6 141 RV 
Acc65I 

cgat GGTACC TTACCGATGCTCTTGCTGCAT 

Bud6 240 RV 
Acc65I 

cgatGGTACCTTATGAAAGTGCATCATCATCATC 

Bud6 364 Acc65I 
Rv 

ggaggggtaccTTATACTGGACAAGTTCCATTC 

Bud6aip3 Nuisal1fw CCACCCGTCGACCACTTGTCCAGTATTTTTA 
Bud6 end RV 
Acc65 

GACGGggtaccTTAAGTAAACCCCGGCCCAAAAT 

Pex3_atg_EagI_fw  CctccCGGCCGATGGCCCCAAATCAAAGATC 
Pex3_Lys45_XbaI_
rv 

cctccTCTAGATTTATACAACCATCTCTTCACG 

Spa2 GST fw1 
BamHI 

CCACCGGATCCATGGGTACGTCAAGCGAG 
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Spa2_HA_SalI_rv CCTCCgtcgacCCagcgtaatctggaacatcgtatgggtaCTTCA
ACTTCGAATTCAAATAATTTATTTC 

gR1_YFR3309 GATCAGTCTTTCGCATCTAGTGATGTTTTAGAGCTA
G 

gR2_YFR3309 CTAGCTCTAAAACATCACTAGATGCGAAAGACT 
doYFRd1000-1125 CCAGAATTGGAAAAACAAGATATAAAGGATAATAA

AGGAGAAGACAAGCCACAAGACGTAATAACGACTA
GCGAGATCCGGAAGCTGAAT 

YFR016cCRISPctrl
2860 

CTAAGATTGCTGAGGCGCTC 
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