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Supplementary Information.
SILAC methods. 
The DTT concentration of the extracts  prepared for SILAC (see Methods) was increased to 5mM by adding an appropriate volume of DTT and an additional 100mM Tris by adding 1M Tris buffer followed by an incubation at 42C for 30 minutes. Subsequently the sample was made 20mM chloroacetamide and incubated in the dark for 45 minutes after which the sample was made 20mM beta-mercaptoethanol and incubated at room temperature a further 15 minutes to scavenge chloroacetamide. The volume was then diluted to give a final Dodecanoate concentration of 0.1% and 15ug of trypsin was added to each sample, which was then thoroughly mixed and then incubated at room temperature overnight. Digested samples were then made 1% formic acid causing precipitation of dodecanoate. The dodecanoate was extracted three times with ethyl acetate with the resulting aqueous phase transferred to a fresh vial. Then a further 200uL of 0.2% formic acid was added to the first vial, the vial was agitated, and then the aqueous phase moved to the second vial. This solution was then briefly (10 minutes) warmed under a stream of nitrogen gas prior to being cooled in ice slush for 15 minutes. 


Samples were then applied to a serial stack making up a C8 stage tip ((RAPPSILBER et al. 2007), 4 gauge 10 Empore C8 cores) loosely resting on top of and exiting into (using an adaptor made by cutting 1mL tips)  a similar tip made using C18 material. Loading occurred in a swinging bucket rotor at 200G and 4C. After all the sample was applied to the column stack the columns were washed with 3 washes of 300 microliters 1.6% formic acid, 50mM ammonium acetate. After washing was complete the columns were removed from the centrifuge and the centrifuge was heated to 40C. Then the columns were placed in the centrifuge in reverse order over a fresh receiving vial.  0.4% formic acid, 40% acetonitrile (heated to 50C before application) was next added to the top (C18) column and the solution forced through the stack at 300G until the liquid had passed through (up to 15 minutes). This was followed by a  similarly prepared solution of 0.4% formic acid, 80% acetonitrile. This eluted sample was heated (50C) and dried under a stream of nitrogen gas until dry. 200uL of 50% acetonitrile was added and the sample was dried again. Next 25uL of 10mM Ammonia 50% acetonitrile (approximate pH 9) was added and the sample agitated to move the droplet over the visible residue in the vial. Then a further 225uL of 10mM Ammonia was added and the resulting sample vial was placed in a sonication bath for 10 minutes. Finally the sample was spun down at 1000G briefly before being placed in the auto-sampler of a micro preparation LC system (Akta-Micro).

A continuous concatenated separation (WANG et al. 2011) was internally programmed using the fraction collector operating with a drop delay method. The micro-LC system was configured with an initial solvent comprising 10mM ammonium acetate with an organic phase of 10mM ammonium acetate, 87% acetonitrile. The sample was loaded using five 40uL injections approximately 3 minutes apart onto a reversed phase column (2.1x150mm XBridge BEH C18, 3.5A in a column heater sleeve set to 50C).  Next a complex partially optimized gradient was applied to the column; starting at 1%, to 6.4%/1.47mL, 10.86%/2.45mL , 15.29%/4.09mL , 18.71%/3.03mL , 22.14%/2.24mL , 25.57%/1.66mL, 29%/1.23mL, 32.43%/0.91mL, 35.86%/0.67mL, 39.29%/0.50mL, 42.71%/0.37mL, 46.14%/0.27mL, 49.57%/0.20mL, 53%/0.15mL, 80%/1.0mL. The eluent was directed to a FRAC-950 fraction collector using a drop sensor to avoid sample loss with sample delivered to 15 fractions in a cycle that repeated five times by programming new fractionation commands in the method at the end of each 15 fraction cycle. After separation the samples were dried down under nitrogen gas and reconstituted in 50uL of 0.1% formic acid 2% acetonitrile. Each vial was heated to 50C and agitated aggressively, spun down at 1000G and sonicated for 15 minutes, spun down again, and then transferred to the autosampler of a Thermo nLC-1000.

Each of the resulting 15 fractions from each sample was then analyzed by LC/MS/MS using the nLC-1000 interfaced with a Thermo Fusion Lumos mass spectrometer with the starting solution being 0.1% formic acid and the organic phase being 0.1% formic acid 93.75% acetonitrile (15/16). The column was a non-vented 500mm Easy Spray column (ES803).  10uL of each sample was loaded onto a non-vented 500cm Easy Spray Column at a pressure of 450psi. After a short washing period (the samples were already purified twice on reversed phase) a gradient was performed comprising a quick jump to 5% (B proportion) , to 22% by 129 minutes, a jump to 32% in 18 minutes, 95% in 12 minutes and a hold at 95% for 21 minutes. The sample was introduced into a Thermo Lumos mass spectrometer and analyzed using a data dependent method which collected a single MS1 spectrum at 120K resolution setting with an injection target of 4E5 followed by ion trap MS2’s for up to 5 seconds based on an intensity threshold of 1E3 and dynamic exclusion of 2 in 2 seconds, off listed for 15 seconds. Data were analyzed using MaxQuant (COX and MANN 2008) using default settings searched against the yeast proteome and known contaminants. 
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[bookmark: _GoBack]Table S1. Strains of S. cerevisiae.  

	Strain
	Genotype
	Background
	Ref.

	YHE1608
	MATa ura3 leu2 trp1 kar1 PDAL5ADE2 PDAL5CAN1 [ure-o] [PIN+]
	BY241
	(BRACHMANN et al. 2005)

	YHE1609
	MATa ura3 leu2 trp1 kar1 PDAL5ADE2 PDAL5CAN1 [URE3-1] [PIN+]
	BY241
	(BRACHMANN et al. 2005)

	YHE1416
	MATα ura3-52 leu2::hisG his3::hisG PDAL5ADE2 [ure-o] [PIN+]
	1278b
	this work

	YHE1614
	MATα ura3-52 leu2::hisG his3::hisG PDAL5ADE2 [URE33687] [PIN+]
	1278b YHE1416
	this work

	779-6A
[psi-]
	MATa, kar1-1, SUQ5, ade2-1, his3202, leu21, trp163, ura3-52, [PIN+], [PSI+]
	779-6A

	(JUNG and MASISON 2001)

	779-6A
[PSI+]
	MATa, kar1-1, SUQ5, ade2-1, his3202, leu21, trp163, ura3-52, [PIN+], [PSI+]
	779-6A

	(JUNG and MASISON 2001)

	YHE1599
	MATa kar1-1 SUQ5 PDAL5:ADE2 his3200 trp163 leu21 ura3-52 [PIN+] [psi-] [ure-o]
	779-6A
DM1075
	(SHARMA and MASISON 2008)

	YMD116
	MATa kar1-1 SUQ5 PDAL5:ADE2 his3200 trp163 leu21 ura3-52 [PIN+] [psi-] [URE3-1]
	779-6A
DM1075
	This work

	YES35
	add66::kanMX	[URE3-1]
	BY241
	this work

	YMD11
	add66::kanMX	[ure-o]
	BY241
	this work

	YES126
	add66::kanMX	[PSI+]
	779-6A
	this work

	YMD95
	add66::kanMX	[psi-]
	779-6A
	this work

	YES69
	btn2::TRP1	[URE3-1]
	BY241
	this work

	YES90
	btn2::loxP	[URE3-1]
	BY241
	this work

	YMD12
	btn2::loxP	[ure-o]
	BY241
	this work

	YES122
	cur1::TRP1	[URE3-1]
	BY241
	this work

	YMD25
	cur1::TRP1	[ure-o]
	BY241
	this work

	YES31
	hsm3::kanMX	[URE3-1]
	BY241
	this work

	YES136
	hsm3::kanMX	[PSI+]
	779-6A
	this work

	YES123
	hsp42::TRP1	[URE3-1]
	BY241
	this work

	YES15
	irc25::kanMX	[URE3-1]
	BY241
	this work

	YMD04
	irc25::kanMX	[ure-o]
	BY241
	this work

	YES128
	irc25::kanMX	[PSI+]
	779-6A
	this work

	YMD96
	irc25::kanMX	[psi-]
	779-6A
	this work

	YES38
	pba1::kanMX	[URE3-1]
	BY241
	this work

	YMD28
	pba1::kanMX	[ure-o]
	BY241
	this work

	YES138
	pba1::kanMX	[PSI+]
	779-6A
	this work

	YMD94
	pba1::kanMX	[psi-]
	779-6A
	this work

	YES18
	poc4::kanMX	[URE3-1]
	BY241
	this work

	YMD05
	poc4::kanMX	[ure-o]
	BY241
	this work

	YES130
	poc4::kanMX	[PSI+]
	779-6A
	this work

	YMD97
	poc4::kanMX	[psi-]
	779-6A
	this work

	YES49
	pre9::kanMX	[URE3-1]
	BY241
	this work

	YMD16
	pre9::kanMX	[ure-o]
	BY241
	this work

	YES132
	pre9::kanMX	[PSI+]
	779-6A
	this work

	YMD98
	pre9::kanMX	[psi-]
	779-6A
	this work

	YMD131
	pre9::kanMX	[URE3-1]
	MD1075  
	this work

	YES19
	rpn4::kanMX	[URE3-1]
	BY241
	this work

	YES125
	rpn4::kanMX	[PSI+]
	779-6A
	this work

	YES29
	rpn10::kanMX	[URE3-1]
	BY241
	this work

	YES134
	rpn10::kanMX	[PSI+]
	779-6A
	this work

	YES01
	tof2::Hermes	[URE3-1], original isolate
	BY241
	this work

	YMD03
	tof2::Hermes	[ure-o], original isolate
	BY241
	this work

	YES08
	tof2::Hermes	[URE3-1]
	BY241
	this work

	YMD121
	tof2::Hermes	[ure-o]
	BY241
	this work

	YES09
	tof2::Hermes	[URE3-1]
	DM1075
	this work

	YES10
	tof2::Hermes	[URE33687]
	1278b
	this work

	YES03
	tof2::kanMX	[URE3-1]
	BY241
	this work

	YMD33
	tof2::kanMX	[ure-o]
	BY241
	this work

	YES05
	tof2:: kanMX	[URE3-1]
	DM1075
	this work

	YES06
	tof2:: kanMX	[URE33687]
	1278b
	this work

	YES51
	btn2::TRP1 cur1::kanMX	[URE3-1]
	BY241
	this work

	YES53
	btn2::TRP1 irc25::kanMX	[URE3-1]
	BY241
	this work

	YES64
	btn2::TRP1 poc4::kanMX	[URE3-1]
	BY241
	this work

	YES82
	btn2::TRP1 pre9::kanMX	[URE3-1]
	BY241
	this work

	YMD110
	btn2::TRP1 pre9::kanMX	[ure-o]
	BY241
	this work

	YES142
	cur1::TRP1 pre9::kanMX		[URE3-1]
	BY241
	this work

	YMD120
	cur1::TRP1 pre9::kanMX		[ure-o]
	BY241
	this work

	YES147
	hsp42::TRP1 pre9::kanMX		[URE3-1]
	BY241
	this work

	YES117
	btn2::loxP cur1::TRP1 pre9::kanMX	[URE3-1]
	BY241
	this work

	
	
	
	

	MD59
	arg1::TRP1	 [ure-o]
	BY241
	this work

	MD74
	arg1::TRP1 lys2::LEU2	 [ure-o]
	BY241
	this work

	MD134
	arg1::TRP1 lys2::LEU2 CAN1	 [ure-o]
	BY241
	this work

	MD144
	arg1::TRP1 lys2::LEU2 pre9::kanMX CAN1	 [ure-o]
	BY241
	this work





Table S2.  Primers
	HE967
	(EDSKES et al. 2018)
	CAAgCAgAAgACggCATACgAgATgCCTAAgTAATACgACTCACTATAgggC

	HE970
	(EDSKES et al. 2018)
	AATgATACggCgACCACCgAgATCTACAC-CTATgTggCTTACgTTTgCCTg

	HE968
	(EDSKES et al. 2018)
	[phos]-TAgTCCCTTAAgCggAg-[AmC7~Q]

	HE969
	(EDSKES et al. 2018)
	gTAATACgACTCACTATAgggCTCCgCTTAAgggAC

	HE1025
	1927-1946 of TOF2 +/- 1000
	CAATTCGTCAGAAGATGCTG

	ES02
	1412-1429 of
TOF2 +/- 1000 rc
	GGGCTTCCTTACCTTGAC 

	HE1026
	nt 1412-1429 of TOF2+/-1000 rc 
	GCACGATCATTATCGGTTTC 


	ES03
	nt 829-846 of TOF2+/-1000
	CAAGATGGTCCTAATTTG

	ES04
	nt 775-791 of TOF2+/-1000
	CGCATTATACGATACTG

	ES05
	nt 3482-3498 of TOF2+/-1000 rc
	CCATGAATAAAAGTCCG

	ES06
	nt 3571-3587 of TOF2+/-1000 rc
	CGAATCTCTTAGCAACC

	ES08
	Hermes
	GGCAGATGATGTCGAGGC

	ES09
	Hermes rc 
	GCATCTAATCTCTACTAC

	ES10
	nt 561-578 of TOF2+/-1000
	CCTAATAGCCATCATCCG

	ES11
	nt 3603-3620 of TOF2+/-1000 rc
	GGGAATACTCAGGTATCG

	HE267
	kanB
	CTGCAGCGAGGAGCCGTAAT

	HE268
	kanC
	TGATTTTGATGACGAGCGTAAT

	ES12
	nt 495-514 of TOF2+/-1000
	CAAGGATCCGCCTGGTCGAGACAAAGACC

	ES16
	nt 3297-3316 of TOF2+/-1000 rc
	GTTAAGCTTTTACTGGTCGTCTTCATCAC

	

	ES21
	nt 666-682 of IRC25+/-1000
	GGAAATGAACTGTCACG

	ES22
	nt 614-632 of IRC25+/-1000
	GGCTGGATCTTGGTTCTCG 

	ES23
	nt 1844-1860 of IRC25+/-1000 rc
	CCTGCCAAATTGCAAGC

	ES24
	nt 1896-1915 of IRC25+/-1000 rc
	CCTGCCAAATTGCAAGC

	ES33
	nt 490-507 of IRC25+/-1000
	GCTAGTCACAGTACGGTC 

	ES34
	nt 2139-2155 of IRC25+/-1000 rc
	GCTGCAGATACATCAAG

	ES37
	nt 674-693 of RPN4+/-1000 
	CGAAACTTGTTGAGGAGAGC

	ES38
	nt 622-639 of RPN4+/-1000
	CGCTATTACTAATAGCCG

	ES39
	nt 2928-2945 of RPN4+/-1000 rc
	CCTTAGTCGTTGAATTAG

	ES40
	nt 2974-2994 of RPN4+/-1000 rc
	GGTATATCAGATGATGACATC

	ES45
	nt 502-519 of RPN4+/-1000
	GCACTGAGAGGACGTTAC 

	ES46
	nt 3053-3071 of RPN4+/-1000 rc
	CCAATCAATATGATGAATC

	Primers for deleting and confirming the deletion of POC4, RPN10, HSM3, ADD66, PBA1

	ES27
	696-712 of POC4+/-1000
	GCAGCTAGTAAAACGCG

	ES28
	656-675 of POC4+/-1000
	CCGAAAGATAATGACTTACG

	ES29
	1749-1766 of POC4+/-1000 rc
	GGTCCGCAATCCTTAGCG

	ES30
	1821-1838 of POC4+/-1000 rc
	CCAACTTGGTTGATGAGC

	ES35
	468-487 of POC4+/-1000
	CGAAATATCGTTTTACTTGG

	ES36
	1967-1984 of POC4+/-1000 rc
	GCATACCCAATAATTAGG

	ES41
	712-730 of RPN10+/-1000
	CCAGCTGCATTCGATGTAG

	ES42
	646-663 of RPN10+/-1000
	GGTTGTGTTAGTAATTAG

	ES43
	2100-2118 of RPN10+/-1000 rc
	GCTCGATGTATTGGTTCTG 

	ES44
	2151-2168 of RPN10+/-1000 rc
	GGTGAAGCAGATTTCGTC

	ES47
	485-503 of RPN10+/-1000
	CGAACTAATCATTCTATAC

	ES48
	2330-2347 of RPN10+/-1000 rc
	GCAGTGAGTTTTATAAAG

	ES49
	696-714 of HSM3+/-1000
	GGTAATAATGTCCATTTAG

	ES50
	642-660 of HSM3+/-1000 
	CAATTTGTTAACAACGATC

	ES51
	2744-2761 of HSM3+/-1000 rc
	CGGCATTCAGAGGGTGTG

	ES52
	2809-2825 of HSM3+/-1000 rc
	CGCCAAAGAACGAGAGG

	ES63
	489-506 of HSM3+/-1000
	GGAGCTGCTTCGTCAAGC

	ES64
	2999-3016 of HSM3+/-1000 rc
	GCAGAGATATTAGATTGG

	ES53
	702-720 of ADD66+/-1000
	CCACATCTGAGCGTGGATC

	ES54
	642-659 of ADD66+/-1000
	CCAATGCATTCTCTGATG

	ES55
	2113-2130 of ADD66+/-1000 rc
	CCAATGCATTCTCTGATG

	ES56
	2161-2179 of ADD66+/-1000 rc
	GCAACTACCTTTCCCTTTG

	ES65
	502-519 of ADD66+/-1000
	GGTTATTTCAAACTTTAC

	ES66
	2321-2338 of ADD66+/-1000 rc
	GCAGGATGGTTCGCAAGC

	ES57
	696-713 of PBA1+/-1000
	GGCCACAATAAACTCTTC

	ES58
	638-656 of PBA1+/-1000
	GGTCAAACTCTTCATTTAC

	ES59
	2239-2256 of PBA1+/-1000 rc 
	CGAAGAAGGAAAAGAAAG

	ES60
	2316-2334 of PBA1+/-1000 rc 
	CCAAGGAAAAGGAATCCTC

	ES67
	512-529 of PBA1+/-1000
	CGCATCTTGTAATTTCTG

	ES68
	2405-2422 of PBA1+/-1000 rc 
	GGTAAGCCAACTTTGAAG

	ES69
	960-1000 of BTN2+/-1000 + XhoI – loxP part 
	CCAAAAGAAAATAACTAATAGACCCCATTACAATATAGAACAACTCGAGATAACTTCG

	ES70
	2234-2273 of BTN2+/-1000 +  loxP part rc
	GCCGTAAAAATGAAAGATGGGGAGTATGTATTATCACCCA AATTTACTCGGCATAACTTCG

	ES71
	956-1000 of CUR1+/-1000 +  XhoI + loxP part
	CGCACCGAACTCGATAGGACTGGTCGTAAAACAGAAAACTGACTACAACTCGAGATAACTTCG

	ES72
	1760-1809 of CUR1+/-1000 +  loxP part  rc
	GGGTGACACTCAATTTGAAGACACACGGTAAATTCCGTAGCCCGTATTTCAATTTACTCGGCATAACTTCG

	Primers for making pre9::kanMX

	ES83
	700-718 of PRE9+/-1000
	CATGAATATATAACACTCG

	ES84
	651-668 of PRE9+/-1000
	CGATGGTAAGATTTTGCC

	ES85
	2104-2121 of PRE9+/-1000 rc 
	CGCCTGATATGACGTTTG

	ES86
	2144-2162 of PRE9+/-1000 rc 
	CCATTTCTCAGGTAACTTG

	ES91
	496-514 of PRE9+/-1000
	CCAGCTTCTGAACTGAATC

	ES92
	2318-2335 of PRE9+/-1000 rc 
	CCGATCTTATTATTTGAC

	Primers for making SILAC strains

	MD46
	705-722 of ARG1+/-1000
	CCATTAACGGTGCCGTAT

	MD47
	623-640 TRP1+/-1000 and 983-1000 ARG1+/-1000 rc
	CCATTTCCCTGTCAGCTCTATTTTATGCAATTATGT

	MD48
	1655-1675 TRP1+/-1000 and 2264-2281 ARG1+/-1000
	GTCAAAAATGCTAAGAAATAGGTCCGCTAGTTCATCGCC

	MD49
	2571-2588 ARG1+/-1000 rc
	GGAGCATCATGATCGGCG

	MD50
	983-1000 ARG1+/-1000 and 623-640 TRP1+/-1000
	ACATAATTGCATAAAATAGAGCTGACAGGGAAATGG

	MD51
	2264-2281 ARG1+/-1000 and 1655-1675 TRP1+/-1000 rc
	GGCGATGAACTAGCGGACCTATTTCTTAGCATTTTTGAC

	MD34
	695-714 LYS2+/-1000
	GCTGACCGCTTCTAGAGGCA

	MD35
	5180-5199 LYS2+/-1000 and 2076-2095 LEU2+/-1000 rc
	ATCATACGTAATGCTCAACCTTAAGCAAGGATTTTCTTAA

	MD36
	5180-5199 LYS2+/-1000 and 2076-2095 LEU2+/-1000
	TTAAGAAAATCCTTGCTTAAGGTTGAGCATTACGTATGAT

	MD37
	5498-5517 LYS2+/-1000 rc
	TGTTGAATGGCAAAGTGGTG

	MD38
	981-1003 LYS2+/-1000 and 997-1020 LEU2+/-1000
	TATCACAGAGTTACTCACTAATGTCTGCCCCTAAGAAGAT

	MD39
	2076-2095 LEU2+/-1000 and 5180-5199 LYS2+/-1000 rc
	ATCATACGTAATGCTCAACCTTAAGCAAGGATTTTCTTAA

	MD40
	709-728 LYS2+/-1000
	GAGGCATCGCACAGTTTTAG

	MD41
	5423-5442 LYS2+/-1000 rc
	TGAGGATAGTATAGAAGCAA

	MD75
	189-206 CAN1+/-1000
	GGCCCATTATGAATACGC

	MD76
	1400-1417 CAN1+/-1000 rc
	GGACTGCGTGACAGAATA


rc = reverse complement

Table S3. Proteins increased 1.5-fold or more in abundance in pre9. (Mascot score > 30)
	Average
	StdDev
	Score
	Intensity
	Gene
	Description

	21.43
	6.42
	160.02
	1.39E+08
	BTN2
	Aggregase and v-SNARE binding protein

	6.44
	1.49
	139.72
	4.05E+09
	UMP1
	Chaperone required for correct maturation of the 20S proteasome

	5.02
	1.07
	75.27
	1.35E+09
	LPL1
	Phospholipase, maintains lipid droplet (LD) morphology

	4.97
	3.56
	124.07
	1.17E+10
	SNZ1
	Involved in pyridoxine (vitamin B6) biosynthesis alo functions as an active glutaminase

	4.95
	0.67
	204.81
	4.43E+09
	MAG1
	3-methyl-adenine DNA glycosylase

	4.94
	1.85
	72.52
	3.82E+08
	TMA10
	Protein of unknown function that associates with ribosomes

	4.52
	3.24
	75.07
	1.66E+09
	PDC5
	Minor isoform of pyruvate decarboxylase

	4.39
	4.60
	111.42
	1.43E+09
	BNA2
	Tryptophan 2,3-dioxygenase or indoleamine 2,3-dioxygenase

	4.11
	3.35
	323.31
	6.57E+10
	ARO10
	Phenylpyruvate decarboxylase

	3.66
	0.66
	30.46
	1.97E+09
	YPL113C
	Glyoxylate reductase

	3.42
	1.13
	120.18
	5.27E+09
	BIO2
	Biotin synthase

	3.37
	0.73
	39.54
	1.82E+08
	HLR1
	Protein involved in regulation of cell wall composition and integrity

	3.33
	1.21
	34.35
	3.74E+08
	YKR011C
	Protein of unknown function

	2.94
	0.50
	149.35
	7.82E+09
	CUZ1
	Protein with a role in the ubiquitin-proteasome pathway

	2.94
	1.67
	88.56
	1.08E+09
	SSA3
	ATPase involved in protein folding and the response to stress

	2.82
	0.42
	79.42
	1.06E+09
	EDC1
	RNA-binding protein that activates mRNA decapping directly

	2.74
	1.00
	94.17
	2.6E+09
	YOR052C
	AN1-type zinc finger protein, effector of proteotoxic stress response

	2.71
	0.55
	32.39
	9.29E+08
	HBN1
	Protein of unknown function; similar to bacterial nitroreductases

	2.62
	1.01
	67.83
	2.03E+08
	RTS3
	Putative component of the protein phosphatase type 2A complex

	2.57
	0.69
	60.44
	3.81E+08
	APJ1
	Chaperone with a role in SUMO-mediated protein degradation; member of the DnaJ-like family

	2.56
	0.39
	323.31
	5.43E+10
	ECM29
	Scaffold protein; assists in association of the proteasome core particle with the regulatory particle

	2.53
	0.45
	295.39
	5.12E+09
	OTU1
	Deubiquitylation enzyme that binds to the chaperone-ATPase Cdc48p

	2.43
	0.72
	61.87
	2.2E+09
	YLR460C
	Member of the quinone oxidoreductase family

	2.42
	0.33
	323.31
	1.41E+10
	DDI1
	DNA damage-inducible v-SNARE binding protein

	2.39
	0.33
	183.31
	1.64E+09
	DBP1
	Putative ATP-dependent RNA helicase of the DEAD-box protein family

	2.39
	0.43
	213.86
	7.68E+09
	CHA1
	Catabolic L-serine (L-threonine) deaminase

	2.32
	0.75
	65.70
	4.66E+08
	CAD1
	AP-1-like basic leucine zipper (bZIP) transcriptional activator

	2.29
	0.44
	33.16
	6.37E+08
	RPN4
	Transcription factor that stimulates expression of proteasome genes

	2.27
	1.23
	323.31
	7.05E+10
	ARO9
	Aromatic aminotransferase II; catalyzes the first step of tryptophan, phenylalanine, and tyrosine catabolism

	2.20
	0.95
	92.40
	3.1E+08
	DIF1
	Protein that regulates nuclear localization of Rnr2p and Rnr4p

	2.19
	0.96
	54.64
	3.93E+08
	MUB1
	Component of the Mub1p-Ubr2p-Rad6p ubiquitin ligase complex, required for ubiquitination and degradation of Rpn4p

	2.19
	0.57
	96.99
	4.24E+09
	ZRT1
	High-affinity zinc transporter of the plasma membrane

	2.19
	1.25
	178.80
	1.01E+09
	YAT2
	Carnitine acetyltransferase

	2.18
	0.97
	73.17
	1.38E+08
	SLX5
	Subunit of the Slx5-Slx8 SUMO-targeted Ub ligase (STUbL) complex

	2.18
	0.76
	37.95
	75659000
	VAC17
	Phosphoprotein involved in vacuole inheritance

	2.18
	0.76
	41.88
	1.65E+08
	VID24
	GID Complex regulatory subunit; regulates fructose-1,6-bisphosphatase (FBPase) targeting to the vacuole; promotes proteasome-dependent catabolite degradation of FBPase

	2.17
	0.51
	239.37
	1.21E+10
	CIT2
	Citrate synthase, peroxisomal isozyme involved in glyoxylate cycle

	2.14
	0.31
	323.31
	6.88E+10
	HSP82
	Hsp90 chaperone

	2.12
	0.32
	91.75
	1.74E+09
	MIX23
	Mitochondrial intermembrane space protein of unknown function

	2.11
	0.63
	74.21
	1.98E+08
	YKR045C
	Putative protein of unknown function

	2.08
	0.26
	323.31
	2.89E+10
	FMP25
	Protein of unknown function

	2.02
	0.54
	203.35
	1.01E+09
	YBR062C
	Protein of unknown function that interacts with Msb2p

	2.02
	0.27
	135.33
	1.12E+10
	UFD1
	Substrate-recruiting cofactor of the Cdc48p-Npl4p-Ufd1p segregase

	2.01
	0.26
	69.66
	4.77E+08
	MET16
	3'-phosphoadenylsulfate reductase; reduces 3'-phosphoadenylyl sulfate to adenosine-3',5'-bisphosphate and free sulfite 

	1.98
	0.39
	323.31
	2.43E+11
	YHB1
	Nitric oxide oxidoreductase

	1.98
	1.05
	45.28
	1.34E+09
	GIC2
	Redundant rho-like GTPase Cdc42p effector

	1.97
	0.60
	59.03
	1.79E+09
	AHC1
	Subunit of the Ada histone acetyltransferase complex

	1.97
	0.33
	64.60
	1.3E+09
	YML131W
	Protein of unknown function

	1.96
	0.23
	323.31
	8.97E+10
	YNL134C
	NADH-dependent aldehyde reductase

	1.95
	0.30
	163.08
	4.91E+09
	BNA4
	Kynurenine 3-monooxygenase; required for the de novo biosynthesis of NAD from tryptophan 

	1.93
	0.75
	39.36
	2.99E+08
	MDM34
	Mitochondrial component of the ERMES complex; links the ER to mitochondria 

	1.91
	0.21
	115.24
	1.59E+09
	ATG1
	Protein serine/threonine kinase; required for vesicle formation in autophagy and the cytoplasm-to-vacuole targeting (Cvt) pathway

	1.91
	0.44
	253.02
	3.65E+10
	PYC1
	Pyruvate carboxylase isoform

	1.89
	0.52
	40.92
	2.52E+08
	MRX16
	Protein that associates with the large mitoribosomal subunit

	1.89
	0.48
	44.54
	2.81E+08
	APP1
	Phosphatidate phosphatase, converts phosphatidate to diacylglycerol

	1.88
	0.28
	160.46
	2.14E+10
	PGA3
	Putative cytochrome b5 reductase

	1.88
	0.25
	323.31
	1.34E+10
	SSA4
	Heat shock protein that is highly induced upon stress; paralog of SSA3

	1.88
	0.26
	121.88
	2.52E+09
	RAD52
	Protein that stimulates strand exchange;  anneals complementary single-stranded DNA; 

	1.85
	0.31
	55.11
	5.48E+08
	YOL036W
	Protein of unknown function; 

	1.84
	0.25
	229.57
	5.58E+10
	RPT1 
	ATPase of the 19S regulatory particle of the 26S proteasome

	1.84
	1.53
	51.70
	3.43E+08
	GLD1 
	Predicted membrane protein

	1.84
	0.32
	202.69
	1.59E+10
	PGA2
	Essential protein required for maturation of Gas1p and Pho8p; involved in protein trafficking

	1.82
	0.29
	323.31
	1.64E+10
	NPL4
	Substrate-recruiting cofactor of the Cdc48p-Npl4p-Ufd1p segregase

	1.82
	0.31
	323.31
	2.57E+11
	UBA1
	Ubiquitin activating enzyme (E1)

	1.82
	0.51
	100.39
	9.86E+09
	IQG1
	Essential protein required for determination of budding pattern

	1.81
	0.27
	323.31
	4.64E+10
	PIM1
	ATP-dependent Lon protease; involved in degradation of misfolded proteins in mitochondria

	1.79
	0.37
	60.22
	1.58E+09
	YLR108C
	Protein of unknown function

	1.79
	0.29
	323.31
	4.69E+10
	RPT2 
	ATPase of the 19S regulatory particle of the 26S proteasome

	1.78
	0.25
	85.29
	2.34E+10
	PRE1 
	Beta 4 subunit of the 20S proteasome

	1.78
	0.25
	323.31
	4.42E+11
	CDC48
	AAA ATPase; subunit of polyUb-selective segregase complex 

	1.77
	0.28
	323.31
	1.37E+11
	DLD3
	2-hydroxyglutarate transhydrogenase, and minor D-lactate dehydrogenase

	1.77
	0.34
	323.31
	6.91E+08
	SND1
	Protein involved in SRP-independent targeting of substrates to the ER

	1.77
	0.26
	323.31
	4.66E+10
	RPN8 
	Essential non-ATPase regulatory subunit of the 26S proteasome

	1.77
	0.96
	49.10
	7.53E+08
	KAR4
	Transcription factor required for response to pheromones

	1.77
	0.28
	323.31
	5.14E+10
	RPT5 
	ATPase of the 19S regulatory particle of the 26S proteasome

	1.76
	0.27
	133.16
	5.07E+08
	KIP1
	Kinesin-related motor protein

	1.76
	0.27
	323.31
	1.42E+11
	RPN1 
	Non-ATPase base subunit of the 19S RP of the 26S proteasome

	1.76
	0.17
	323.31
	4.74E+10
	HSP82
	Oligomeric mitochondrial matrix chaperone

	1.75
	0.28
	308.60
	5.6E+09
	IRC20
	E3 ubiquitin ligase and putative helicase

	1.75
	0.28
	323.31
	1.03E+11
	RPN2 
	Subunit of the 26S proteasome; substrate of the N-acetyltransferase Nat1p

	1.74
	0.20
	18.68
	1.37E+08
	PSY3 
	Component of Shu complex (aka PCSS complex)

	1.74
	0.42
	304.41
	2.54E+10
	DSK2
	Nuclear-enriched ubiquitin-like polyubiquitin-binding protein

	1.73
	0.37
	269.09
	1.72E+10
	YHI9
	Protein of unknown function

	1.73
	0.28
	323.31
	1.59E+11
	SGT2
	Scaffoldfor TRC complex members that are required to mediate posttranslational insertion of tail-anchored proteins into the ER membrane

	1.73
	0.45
	274.20
	5.4E+09
	KSP1
	Serine/threonine protein kinase; associates with TORC1 and likely involved in TOR signaling cascades

	1.73
	0.28
	268.82
	7.83E+09
	UBX4
	UBX domain-containing protein that interacts with Cdc48p

	1.73
	0.25
	323.31
	2.03E+10
	RPN10 
	Proteasome polyubiquitin receptor; non-ATPase subunit of the 19S regulatory particle (RP) of the 26S proteasome that links the RP base to the lid

	1.73
	0.26
	323.31
	6.73E+10
	PRD1
	Zinc metalloendopeptidase; found in the cytoplasm and intermembrane space of mitochondria

	1.72
	0.23
	34.40
	1.02E+09
	CDD1
	Cytidine deaminase; catalyzes the modification of cytidine to uridine in vitro 

	1.71
	0.27
	323.31
	1.5E+11
	MET17
	O-acetyl homoserine-O-acetyl serine sulfhydrylase; required for Methionine and cysteine biosynthesis

	1.71
	0.27
	151.14
	3.1E+10
	RPN11 
	Metalloprotease subunit of 19S regulatory particle; part of 26S proteasome lid

	1.71
	0.38
	47.19
	1.91E+09
	SPS19
	Peroxisomal 2,4-dienoyl-CoA reductase; auxiliary enzyme of fatty acid beta-oxidation

	1.70
	0.17
	323.31
	1.99E+10
	GRE2
	3-methylbutanal reductase and NADPH-dependent methylglyoxal reductase

	1.69
	0.11
	65.77
	1.61E+08
	PUT3
	Transcriptional activator that regulates proline utilization genes

	1.69
	0.45
	323.31
	1.01E+10
	DRE2
	Component of the cytosolic Fe-S protein assembly (CIA) machinery

	1.69
	0.27
	201.46
	4.52E+10
	RPN12 
	Subunit of the 19S regulatory particle of the 26S proteasome lid

	1.69
	0.26
	109.20
	2.3E+09
	PDH1
	Putative 2-methylcitrate dehydratase; mitochondrial protein that participates in respiration

	1.69
	0.24
	248.43
	2.4E+09
	ALG13
	Catalytic component of UDP-GlcNAc transferase; required for the second step of dolichyl-linked oligosaccharide synthesis

	1.69
	0.26
	171.74
	6.95E+09
	GLO1
	Monomeric glyoxalase I; catalyzes the detoxification of methylglyoxal 

	1.69
	0.26
	217.51
	2.15E+10
	UBR2
	Cytoplasmic ubiquitin-protein ligase (E3)

	1.68
	0.30
	188.65
	6.1E+09
	REH1
	Cytoplasmic 60S subunit biogenesis factor; associates with pre-60S particles

	1.68
	0.21
	323.31
	4.25E+10
	RPT6 
	ATPase of the 19S regulatory particle of the 26S proteasome

	1.68
	0.49
	34.41
	5.05E+08
	MIH1
	Protein tyrosine phosphatase involved in cell cycle control

	1.67
	0.27
	243.95
	5.6E+10
	RPN7 
	Essential non-ATPase regulatory subunit of the 26S proteasome

	1.67
	0.23
	323.31
	3.98E+09
	SLF1
	RNA binding protein that associates with polysomes

	1.67
	0.22
	140.46
	3.89E+09
	SEM1
	19S proteasome regulatory particle lid subcomplex component

	1.67
	0.26
	323.31
	4.46E+10
	UBP6
	Ubiquitin-specific protease; situated in the base subcomplex of the 26S proteasome

	1.66
	0.24
	323.31
	6.93E+10
	RPN9 
	Non-ATPase regulatory subunit of the 26S proteasome

	1.66
	0.42
	60.83
	2.61E+09
	SML1
	Ribonucleotide reductase inhibitor; involved in regulating dNTP production

	1.66
	0.26
	216.30
	3.82E+10
	RPT4
	ATPase of the 19S regulatory particle of the 26S proteasome

	1.66
	0.23
	323.31
	4.78E+10
	RPT3 
	ATPase of the 19S regulatory particle of the 26S proteasome

	1.65
	0.26
	323.31
	3.87E+10
	RPN6 
	Essential, non-ATPase regulatory subunit of the 26S proteasome lid

	1.65
	0.18
	323.31
	6.03E+10
	ZWF1
	Glucose-6-phosphate dehydrogenase (G6PD); catalyzes the first step of the pentose phosphate pathway

	1.63
	0.24
	323.31
	5.78E+09
	PDR1
	Transcription factor that regulates the pleiotropic drug response

	1.63
	0.22
	254.85
	3.57E+10
	PRE6
	Alpha 4 subunit of the 20S proteasome; may replace alpha 3 subunit (Pre9p) under stress conditions to create a more active proteasomal isoform

	1.63
	0.98
	61.75
	1.77E+09
	YGL117W
	Putative protein of unknown function

	1.62
	0.36
	104.14
	7.8E+08
	SKS1
	Putative serine/threonine protein kinase; involved in the adaptation to low concentrations of glucose 

	1.62
	0.25
	323.31
	3.24E+10
	SHP1
	UBX domain-containing substrate adaptor for Cdc48p

	1.62
	0.24
	323.31
	4.82E+10
	RPN5 
	Subunit of the CSN and 26S proteasome lid complexes

	1.61
	0.42
	89.73
	3.63E+08
	FAF1
	Protein required for pre-rRNA processing; also required for 40S ribosomal subunit assembly

	1.61
	0.31
	142.82
	6.91E+08
	PHO4
	Basic helix-loop-helix (bHLH) transcription activates transcription cooperatively with Pho2p in response to phosphate limitation

	1.61
	0.25
	87.50
	7.92E+08
	KIP2
	Kinesin-related motor protein involved in mitotic spindle positioning

	1.61
	0.61
	49.57
	4.92E+08
	RIM101
	Cys2His2 zinc-finger transcriptional repressor; involved in alkaline responsive gene repression 

	1.61
	0.50
	90.58
	1.35E+10
	PUP1 
	Beta 2 subunit of the 20S proteasome

	1.61
	0.27
	63.85
	6.59E+08
	DCG1
	Protein of unknown function; expression is sensitive to nitrogen catabolite repression and regulated by Dal80p; contains transmembrane domain

	1.61
	0.22
	170.84
	4.09E+10
	PRE8
	Alpha 2 subunit of the 20S proteasome

	1.61
	0.28
	323.31
	4.94E+10
	RPN3 
	Essential non-ATPase regulatory subunit of the 26S proteasome lid

	1.61
	0.24
	323.31
	2.55E+11
	PDI1
	Protein disulfide isomerase

	1.60
	0.24
	323.31
	5.85E+09
	UBX5
	UBX domain-containing protein that interacts with Cdc48p; ubiquitin regulatory X is also known as UBX

	1.60
	0.37
	123.86
	9.25E+08
	SWC5
	Component of the SWR1 complex; complex exchanges histone variant H2AZ (Htz1p) for chromatin-bound histone H2A

	1.59
	0.47
	323.31
	1.42E+10
	MET10
	Subunit alpha of assimilatory sulfite reductase; complex converts sulfite into sulfide

	1.59
	0.49
	323.31
	8.65E+10
	ADE17 
	Enzyme of 'de novo' purine biosynthesis

	1.59
	0.23
	323.31
	2.15E+10
	RAD23
	Protein with ubiquitin-like N terminus; subunit of Nuclear Excision Repair Factor 2 (NEF2) with Rad4p

	1.59
	0.41
	323.31
	5.63E+09
	YAP1
	Basic leucine zipper (bZIP) transcription factor; required for oxidative stress tolerance

	1.58
	0.21
	323.31
	5.08E+10
	GSF2
	Endoplasmic reticulum (ER) localized integral membrane protein

	1.58
	0.23
	95.63
	5.26E+08
	BLI1
	Subunit of the BLOC-1 complex involved in endosomal maturation

	1.58
	0.31
	323.31
	6.1E+09
	HSF1
	Trimeric heat shock transcription factor; activates multiple genes in response to highly diverse stresses

	1.57
	0.30
	159.81
	5.14E+08
	UGA3
	Transcriptional activator for GABA-dependent induction of GABA genes

	1.57
	0.24
	323.31
	1.73E+12
	HSC82
	Cytoplasmic chaperone of the Hsp90 family

	1.57
	0.16
	192.98
	1.88E+09
	YDR476C
	Putative protein of unknown function

	1.57
	0.23
	148.10
	3.92E+09
	YPI1
	Regulatory subunit of the type I protein phosphatase (PP1) Glc7p

	1.56
	0.53
	130.27
	5.68E+08
	MMR1
	Phosphorylated protein of the mitochondrial outer membrane

	1.56
	0.22
	53.67
	5.74E+08
	ETP1
	Protein of unknown function required for growth on ethanol

	1.55
	0.51
	84.90
	4.23E+08
	JJJ3
	Protein of unknown function; contains a CSL Zn finger and a DnaJ-domain

	1.54
	0.23
	323.31
	2.39E+12
	SSA1
	ATPase involved in protein folding and NLS-directed nuclear transport; member of HSP70 family; required for ubiquitin-dependent degradation of short-lived proteins

	1.54
	0.24
	323.31
	5.55E+11
	HSP60
	Tetradecameric mitochondrial chaperonin; required for ATP-dependent folding of precursor polypeptides and complex assembly

	1.54
	0.27
	31.94
	1.62E+10
	HOF1
	Protein that regulates actin cytoskeleton organization; required for cytokinesis, actin cable organization, and secretory vesicle trafficking

	1.54
	0.25
	53.93
	5.63E+08
	PEX4
	Peroxisomal ubiquitin conjugating enzyme; required for peroxisomal matrix protein import and peroxisome biogenesis

	1.54
	0.16
	57.87
	4.08E+09
	ODC1
	Mitochondrial inner membrane transporter; 2-oxodicarboxylate transporter

	1.54
	0.29
	323.31
	2.66E+11
	SSA2
	HSP70 family ATP-binding protein; involved in protein folding, vacuolar import of proteins; required for ubiquitin-dependent degradation of short-lived proteins

	1.53
	0.23
	323.31
	3.41E+11
	GND1
	6-phosphogluconate dehydrogenase (decarboxylating); catalyzes an NADPH regenerating reaction in the pentose phosphate pathway

	1.53
	0.28
	323.31
	2.9E+11
	HSP104
	Disaggregase; heat shock protein that cooperates with Ydj1p (Hsp40) and Ssa1p (Hsp70) to refold and reactivate previously denatured, aggregated proteins

	1.53
	0.26
	110.99
	1.74E+10
	MXR1
	Methionine-S-sulfoxide reductase; involved in the response to oxidative stress

	1.52
	0.25
	41.07
	7.29E+09
	GLO4
	Mitochondrial glyoxalase II; catalyzes the hydrolysis of S-D-lactoylglutathione into glutathione and D-lactate

	1.52
	0.22
	323.31
	8.05E+10
	GET3
	Guanine nucleotide exchange factor for Gpa1p; amplifies G protein signaling

	1.52
	0.25
	323.31
	7.95E+10
	TCP1
	Alpha subunit of chaperonin-containing T-complex

	1.52
	0.23
	323.31
	2.59E+11
	ASN2
	Asparagine synthetase

	1.51
	0.53
	41.44
	2.4E+09
	RAD59
	Protein involved DNA double-strand break repair

	1.51
	0.10
	323.31
	7.79E+10
	CPA1
	Small subunit of carbamoyl phosphate synthetase which catalyzes a step in the synthesis of citrulline, an arginine precursor

	1.51
	0.17
	95.43
	3.46E+09
	YHR138C
	Protein of unknown function

	1.51
	0.60
	323.31
	1.53E+11
	HIS4
	Multifunctional enzyme containing phosphoribosyl-ATP pyrophosphatase

	1.50
	0.30
	178.31
	4.61E+10
	ERG1
	Squalene epoxidase; catalyzes the epoxidation of squalene to 2,3-oxidosqualene in the ergosterol-biosynthesis pathway 


The “Average” and “Std Dev” values are generally from six biological replicates.  “Score” is the Mascot score which reflects how certain is the identification of the peptides comprising the indicated protein.  “Intensity” is the  sum of the peak raw detector signals measured for all isotopic forms of the peptides of a protein.

Table S4. Proteins decreased 1.5-fold or more in abundance in pre9. (Mascot score > 30)
	Average
	StdDev
	Score
	Intensity
	Gene
	Description

	8.21
	3.35
	179.29
	8.11E+09
	PTR2
	Integral membrane peptide transporter; mediates transport of di- and tri-peptides

	5.64
	6.51
	116.51
	2.25E+09
	FUI1 
	High affinity uridine permease

	3.66
	2.35
	323.31
	1.78E+10
	INO1
	Inositol-3-phosphate synthase; involved in synthesis of inositol phosphates and inositol-containing phospholipids

	3.46
	1.62
	204.81
	4.98E+09
	SST2
	GTPase-activating protein for G   pa1p; regulates desensitization to alpha factor pheromone

	3.31
	1.54
	258.81
	6.85E+09
	STE2
	Receptor for alpha-factor pheromone

	3.27
	1.31
	147.88
	2.43E+09
	STE6
	Plasma membrane ATP-binding cassette (ABC) transporter, required for the export of a-factor

	2.95
	2.37
	127.29
	1.27E+09
	HIP1
	High-affinity histidine permease; also involved in the transport of manganese ions

	2.82
	0.60
	312.76
	1.74E+10
	CWP1
	Cell wall mannoprotein that localizes to birth scars of daughter cells

	2.78
	3.02
	37.15
	8.52E+08
	THI7
	Plasma membrane transporter responsible for the uptake of thiamine

	2.65
	2.26
	305.55
	3.78E+09
	KTR6
	Probable mannosylphosphate transferase; involved in the synthesis of core oligosaccharides in protein glycosylation pathway

	2.62
	0.89
	230.37
	9.59E+09
	SPE1
	Ornithine decarboxylase; catalyzes the first step in polyamine biosynthesis; degraded in a proteasome-dependent manner in the presence of excess polyamines

	2.60
	0.71
	152.30
	4.58E+09
	BAR1
	Aspartyl protease; secreted into the periplasmic space of mating type a cell

	2.44
	0.73
	323.31
	5.48E+10
	GPH1
	Glycogen phosphorylase required for the mobilization of glycogen

	2.44
	1.92
	48.83
	5.03E+08
	SUR1
	Mannosylinositol phosphorylceramide (MIPC) synthase catalytic subunit; functions in sphingolipid biosynthesis

	2.42
	0.77
	162.35
	1.53E+09
	FAR1
	CDK inhibitor and nuclear anchor

	2.35
	1.20
	116.25
	1.27E+10
	YER138C
	Retrotransposon TYA Gag and TYB Pol genes

	2.35
	0.98
	114.01
	1.84E+08
	IPT1
	Inositolphosphotransferase; involved in synthesis of mannose-(inositol-P)2-ceramide (M(IP)2C)

	2.34
	1.25
	323.31
	2.8E+09
	TDA1
	Protein kinase of unknown cellular role

	2.34
	0.96
	53.78
	1.72E+09
	FCY2 
	Purine-cytosine permease; mediates purine (adenine, guanine, and hypoxanthine) and cytosine accumulation

	2.33
	0.30
	40.42
	2.58E+08
	UGA4
	GABA (gamma-aminobutyrate) permease; serves as a GABA transport protein involved in the utilization of GABA as a nitrogen source

	2.32
	1.36
	231.51
	1.19E+10
	HXT2
	High-affinity glucose transporter of the major facilitator superfamily

	2.24
	1.55
	101.03
	2.66E+09
	LYP1
	Lysine permease; one of three amino acid permeases (Alp1p, Can1p, Lyp1p) responsible for uptake of cationic amino acids

	2.23
	0.20
	38.90
	3.29E+08
	SRO77
	Protein with roles in exocytosis and cation homeostasis; functions in docking and fusion of post-Golgi vesicles with plasma membrane

	2.20
	1.20
	323.31
	2E+11
	YJR029W
	Retrotransposon TYA Gag and TYB Pol genes

	2.18
	0.47
	323.31
	7.08E+10
	HXK1
	Hexokinase isoenzyme 1; a cytosolic protein that catalyzes phosphorylation of glucose during glucose metabolism

	2.18
	0.94
	220.38
	9.51E+08
	PRM5
	Pheromone-regulated protein

	2.15
	0.90
	95.05
	2.08E+08
	ANB1
	Translation elongation factor eIF-5A

	2.12
	1.07
	76.03
	1.41E+09
	ATG19
	Receptor protein for the cytoplasm-to-vacuole targeting (Cvt) pathway

	2.09
	1.44
	54.37
	1.74E+09
	GRX6 
	Cis-golgi localized monothiol glutaredoxin, binds Fe-S cluster

	2.06
	1.14
	97.88
	8.29E+08
	CIN5
	Basic leucine zipper (bZIP) transcription factor of the yAP-1 family

	2.06
	0.33
	53.15
	6.98E+09
	COX5B
	Subunit Vb of cytochrome c oxidase

	2.03
	0.41
	42.69
	1.22E+10
	YOL103W-B
	Retrotransposon TYA Gag and TYB Pol genes

	1.99
	0.59
	79.05
	2.6E+08
	SRL3
	GTB motif (G1/S transcription factor binding) containing protein

	1.99
	0.87
	323.31
	2.39E+10
	KTR1
	Alpha-1,2-mannosyltransferase; involved in O- and N-linked protein glycosylation

	1.97
	1.39
	160.64
	1.32E+10
	GNP1
	High-affinity glutamine permease; also transports Leu, Ser, Thr, Cys, Met and Asn

	1.95
	1.06
	167.20
	2.13E+09
	COX1
	Subunit I of cytochrome c oxidase (Complex IV)

	1.94
	0.48
	236.14
	1.63E+09
	GSY1
	Glycogen synthase

	1.91
	0.37
	67.55
	8.59E+08
	BAP2 
	High-affinity leucine permease; functions as a branched-chain amino acid permease involved in uptake of leucine, isoleucine and valine

	1.89
	0.30
	323.31
	1.86E+11
	SEC53
	Phosphomannomutase; involved in synthesis of GDP-mannose and dolichol-phosphate-mannose

	1.87
	0.27
	63.35
	1.07E+09
	PHM8
	Lysophosphatidic acid (LPA) phosphatase, nucleotidase; principle and physiological nucleotidase working on GMP, UMP and CMP

	1.84
	0.60
	36.93
	1.58E+08
	YPR158C-D
	Retrotransposon TYA Gag and TYB Pol genes

	1.83
	0.33
	68.13
	7.77E+09
	PIC2
	Mitochondrial copper and phosphate carrier; imports copper and inorganic phosphate into mitochondria

	1.83
	0.79
	55.90
	1.34E+10
	COX2
	Subunit II of cytochrome c oxidase (Complex IV)

	1.81
	0.64
	49.24
	1.85E+09
	KTR7 
	Putative mannosyltransferase involved in protein glycosylation

	1.77
	0.58
	50.53
	2.21E+08
	MSA1 
	Activator of G1-specific transcription factors MBF and SBF

	1.77
	0.79
	63.75
	5.43E+09
	COX5A
	Subunit Va of cytochrome c oxidase

	1.76
	0.40
	92.77
	2.81E+09
	PST1 
	Cell wall protein that contains a putative GPI-attachment site

	1.76
	0.65
	240.88
	2.12E+10
	ITR1 
	Myo-inositol transporter

	1.75
	0.67
	60.90
	1.71E+09
	MUP1 
	High affinity methionine permease

	1.75
	0.75
	128.52
	1.28E+09
	OPT1 
	Proton-coupled oligopeptide transporter of the plasma membrane; also transports glutathione and phytochelatin

	1.74
	0.30
	323.31
	1.8E+10
	YNL208W
	Protein of unknown function

	1.72
	0.28
	323.31
	1.33E+12
	FAS2 
	Alpha subunit of fatty acid synthetase; complex catalyzes the synthesis of long-chain saturated fatty acids

	1.70
	0.62
	58.70
	3.65E+09
	PNO1 
	Essential nucleolar protein required for pre-18S rRNA processing

	1.70
	0.28
	323.31
	1.37E+12
	FAS1 
	Beta subunit of fatty acid synthetase; complex catalyzes the synthesis of long-chain saturated fatty acids

	1.70
	0.36
	53.74
	5.72E+09
	CTS1 
	Endochitinase; required for cell separation after mitosis

	1.70
	0.31
	323.31
	6.97E+10
	REA1 
	Huge dynein-related AAA-type ATPase (midasin); forms extended pre-60S particle during ribosomal biogenesis with the Rix1 complex

	1.70
	0.49
	89.15
	1.25E+08
	GIP2
	Putative regulatory subunit of protein phosphatase Glc7p; involved in glycogen metabolism

	1.69
	0.73
	323.31
	4.42E+09
	SAM3 
	High-affinity S-adenosylmethionine permease

	1.67
	0.31
	323.31
	8.65E+11
	ACC1 
	Acetyl-CoA carboxylase, biotin containing enzyme

	1.66
	0.74
	78.92
	1.07E+10
	AGP1 
	Low-affinity amino acid permease with broad substrate range

	1.66
	0.41
	93.50
	8.51E+09
	NRE1 
	Putative cytoplasmic short-chain dehydrogenase/reductase

	1.66
	0.53
	180.96
	8.37E+09
	HEM1 
	5-aminolevulinate synthase; catalyzes the first step in the heme biosynthetic pathway

	1.64
	0.53
	63.57
	2.47E+09
	YBR242W
	Putative protein of unknown function

	1.63
	0.50
	101.59
	8.62E+09
	INA1 
	Protein of unknown function

	1.63
	0.23
	31.13
	2.89E+08
	RLM1 
	MADS-box transcription factor; component of the protein kinase C-mediated MAP kinase pathway involved in the maintenance of cell integrity

	1.63
	0.56
	34.12
	2.22E+09
	MRPS16 
	Mitochondrial ribosomal protein of the small subunit 

	1.62
	0.30
	225.25
	1.99E+09
	ATF2 
	Alcohol acetyltransferase

	1.62
	0.28
	30.60
	1.77E+08
	YPC1 
	Alkaline ceramidase; also has reverse (CoA-independent) ceramide synthase activity

	1.62
	0.28
	167.45
	1.33E+10
	HXT1 
	Low-affinity glucose transporter of the major facilitator superfamily

	1.62
	0.47
	93.35
	3.23E+09
	HNM1 
	Plasma membrane transporter for choline, ethanolamine, and carnitine

	1.61
	0.54
	47.77
	3.2E+09
	RPL9A
	Ribosomal 60S subunit protein L9A

	1.61
	0.48
	83.75
	1.85E+09
	PLB2 
	Phospholipase B (lysophospholipase) involved in lipid metabolism

	1.61
	0.37
	251.93
	1.44E+10
	AAH1 
	Adenine deaminase (adenine aminohydrolase); converts adenine to hypoxanthine

	1.61
	0.62
	43.32
	8.83E+09
	TIM11
	Subunit e of mitochondrial F1F0-ATPase

	1.60
	0.42
	173.64
	2.6E+09
	RPM2 
	Protein subunit of mitochondrial RNase P

	1.60
	0.20
	91.85
	4.47E+09
	RTC3 
	Protein of unknown function involved in RNA metabolism

	1.60
	0.31
	155.33
	2.48E+09
	MRPS18 
	Mitochondrial ribosomal protein of the small subunit

	1.59
	0.13
	42.76
	5.56E+09
	AIM7 
	Protein that interacts with Arp2/3 complex; interacts with Arp2/3 complex to stimulate actin filament debranching and inhibit actin nucleation

	1.59
	0.15
	323.31
	2.53E+10
	YMR196W
	Putative protein of unknown function

	1.59
	0.33
	323.31
	2.02E+11
	GLT1 
	NAD(+)-dependent glutamate synthase (GOGAT); synthesizes glutamate from glutamine and alpha-ketoglutarate

	1.58
	0.32
	36.82
	2.18E+08
	IGD1 
	Cytoplasmic protein that inhibits Gdb1p glycogen debranching activity

	1.58
	0.23
	88.15
	1.4E+09
	EGO4 
	Protein of unknown function

	1.58
	0.38
	241.27
	6.81E+09
	PSD1 
	Phosphatidylserine decarboxylase of the mitochondrial inner membrane; converts phosphatidylserine to phosphatidylethanolamine

	1.58
	0.15
	93.60
	3.45E+08
	UIP4 
	Protein that interacts with Ulp1p; a Ubl (ubiquitin-like protein)-specific protease for Smt3p protein conjugates

	1.58
	0.50
	74.73
	3.28E+09
	TPO2 
	Polyamine transporter of the major facilitator superfamily

	1.57
	0.32
	323.31
	6.66E+10
	NDE1 
	Mitochondrial external NADH dehydrogenase

	1.56
	0.52
	323.31
	1.13E+10
	EPS1 
	ER protein with chaperone and co-chaperone activit

	1.56
	0.58
	175.27
	4.3E+09
	RPO41 
	Mitochondrial RNA polymerase; single subunit enzyme similar to those of T3 and T7 bacteriophages

	1.56
	0.32
	72.70
	3.39E+08
	PLB3 
	Phospholipase B (lysophospholipase) involved in lipid metabolism

	1.55
	0.40
	119.71
	8.7E+08
	TRR2 
	Mitochondrial thioredoxin reductase

	1.55
	0.27
	323.31
	1.78E+11
	GCN1 
	Positive regulator of the Gcn2p kinase activity

	1.55
	0.26
	323.31
	1.52E+11
	UGP1 
	UDP-glucose pyrophosphorylase (UGPase)

	1.55
	0.27
	173.23
	3.76E+09
	TPO4 
	Polyamine transporter of the major facilitator superfamily

	1.54
	0.23
	239.88
	2.85E+09
	FMP45
	Integral membrane protein localized to mitochondria

	1.54
	0.34
	67.64
	7.52E+08
	RFT1 
	Membrane protein required for translocation of Man5GlcNac2-PP-Dol

	1.53
	0.18
	62.69
	2.58E+09
	PNS1 
	Protein of unknown function

	1.53
	0.31
	323.31
	6.12E+09
	STE4 
	G protein beta subunit; forms a dimer with Ste18p to activate mating signaling pathway, forms heterotrimer with Gpa1p and Ste18p to dampen signaling

	1.52
	0.26
	57.03
	2.45E+09
	MKC7 
	GPI-anchored aspartyl protease; member of the yapsin family of proteases involved in cell wall growth and maintenance

	1.52
	0.12
	43.25
	6.99E+08
	YLR177W
	Putative protein of unknown function

	1.52
	0.23
	196.08
	1.54E+10
	OPI3 
	Methylene-fatty-acyl-phospholipid synthase; catalyzes the last two steps in phosphatidylcholine biosynthesis

	1.52
	0.39
	323.31
	2.22E+10
	KRE2 
	Alpha1,2-mannosyltransferase of the Golgi

	1.52
	0.23
	32.03
	1.64E+09
	TSA2
	Stress inducible cytoplasmic thioredoxin peroxidase

	1.51
	0.30
	323.31
	4.82E+10
	GCN20 
	Positive regulator of the Gcn2p kinase activity; forms a complex with Gcn1p

	1.51
	0.36
	317.10
	3.67E+10
	CHO2 
	Phosphatidylethanolamine methyltransferase (PEMT)

	1.51
	0.36
	164.08
	1.89E+10
	COX6 
	Subunit VI of cytochrome c oxidase (Complex IV)

	1.51
	0.35
	81.01
	1.48E+09
	RSM27 
	Mitochondrial ribosomal protein of the small subunit

	1.50
	0.13
	99.92
	3.76E+09
	TPH3 
	Putative protein of unknown function




Figure Legends.  
Fig. S1.  Proteasome α ring.  The proteasome core particle has an inner (β) and outer (α) ring.  The figure shows the α ring and the two heterodimeric chaperones, Poc4-Irc25 and Pba1-Add66, that act as assembly factors for the α ring (BUDENHOLZER et al. 2017; KOCK et al. 2015; STADTMUELLER et al. 2012; YASHIRODA et al. 2008).  Cells defective in assembly factors have some α rings with two α4 subunits and no α3 subunit (KUSMIERCZYK et al. 2008).  In cells deleted for the gene encoding α3 subunits (pre9Δ), proteasomes have two α4 subunits (VELICHUTINA et al. 2004). 
Fig. S2.  Proteasome – related knockouts do not affect [PSI+] propagation. Using strain 779-6A, in which [URE3] is very sensitive to proteasome mutations (Fig. 2, Fig. S3), [PSI+] is unaffected by the same mutations in proteasome assembly factors or the PRE9-encoded subunit.  Clones were grown on Yes+W plates which contain very low levels of adenine. 
Fig. S3. [URE3-1] is less stable in 779-6A pre9Δ than in BY241 pre9Δ. Cells were patched onto -Ade and subsequently streaked to single colonies on Yes+W.
Fig. S4.  Levels of Sup35p are not affected by proteasome – related mutations in strain BY241.  Extracts of strain BY241 grown in rich (YPAD) or minimal (SD) medium to log phase or stationary phase were analyzed by western blot for Sup35 and Pgk1 as a loading control.  The values shown are relative to the wild type with correction for loading.
Fig. S5. Btn2p levels in proteasome mutants are elevated by the presence of [PSI+].  Extracts of isogenic [PSI+] and [psi-] 779-6A strains with the indicated proteasome mutants were compared.  Levels of Sup35p were unaffected but Btn2 was elevated by the presence of [PSI+] (see also Fig. S6).  The elevation of Cur1p levels generally parallels that of Btn2p (see also Fig. 5), but precise quantitation is impossible because of cross-reacting bands and the very low levels in wild type cells.
Fig. S6.  Comparison of Btn2 levels in [PSI+] and [psi-] in strain. Extracts of isogentic [PSI+] and [psi-] 779-6A strains with the indicated pre9 or proteasome mutants were compared. Quantitation of Btn2p levels was done using diluted samples to avoid signal saturation. 
Fig. S7.  Absolute levels of Btn2p and Cur1p in strain 779-6A by comparison with purified recombinant Btn2-His6 and Cur1-His6. Signal obtained by western blot with Bn2p-His6 and Cur1p-His6 purified from E. coli using nickel affinity chromatography was compared to that obtained from an extract of 779-6A [PSI+] pre9.  The pg amounts are mass of purified recombinant Btn2-His6 or Cur1-His6 applied to the gel, while the μg amounts are the mass of protein extracts examined.
Fig. S8.  There are multiple Cur1p bands missing in a cur1Δ strain.   Extracts of mutants of strain BY241 [ure-o] (above) or 779-6A [PSI+] (below) were analyzed by western blot using affinity purified anti-Cur1p.  Primarily one Cur1p band is elevated in proteasome mutants.
Fig. S9. Btn2p is elevated in tof2 mutants. Extracts of [ure-o] strains of BY241 with the indicated genotypes were analyzed by western blot.  
Fig. S10. Absence of ubiquitin ladder in pre9Δ mutants of BY241 and 779-6A. Extracts of BY241 [ure-o] strains and 779-6A [PSI+] strains with the indicated genotypes were analyzed by western blot using anti-Btn2p antibody.  The major band is the expected size for full length Btn2p.  Note the absence of bands migrating slower than Btn2p and reacting with anti-Btn2p as would be expected for Btn2-ubiquitin conjugates.


