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Table S1. Yeast strains used in this study
	Strain
	Genotype
	Plasmid
	Reference

	BY4741
	MATa his3Δ0 leu2Δ0 met15Δ0 ura3Δ0
	
	Winzeler and Davis (1997)

	BY4742
	MATα his3Δ0 leu2Δ0 lys2Δ0 ura3Δ0
	
	Winzeler and Davis (1997)

	BY4743
	MATa/α his3Δ1/his3Δ1 leu2Δ0/ leu2Δ0 LYS2/lys2Δ0 met15Δ0/MET15 ura3Δ0/ura3Δ0
	
	Winzeler and Davis (1997)

	YSC1178-202230655
(CY1775)
	Isogenic to BY4741 except TAP-ADA2
	
	Ghaemmaghami et al. (2003)

	YSC1178-202230938
(CY1838
	Isogenic to BY4741 except TAP-EPL1
	
	Ghaemmaghami et al. (2003)

	CY4353
	MATa his3Δ0 leu2Δ0 ura3Δ0 TRA1-HIS3
	YCplac111-DED1pr-YHR100
	Hoke et al. (2010)

	CY4398
	Isogenic to BY4743 except TRA1/URA3-Flag5-TRA1
	
	Genereaux et al. (2012)

	CY5665
	MATa his3Δ0 leu2Δ0 ura3Δ0 tti2-F328S
	
	Genereaux et al. (2012)

	CY5920
	MATa his3Δ0 leu2Δ0 ura3Δ0 URA3-Flag5-TRA1-HIS3
	YCplac111-Ded1pr-YHR100
	Genereaux et al. (2012)

	CY5998
	Isogenic to BY4742 except URA3-eGFP-TRA1
	
	Genereaux et al. (2012)

	CY6016
	MATα ura3Δ0 his3Δ0 leu2Δ0 URA3-eGFP-tra1-F3744A-HIS3
	YCplac111-DED1pr-YHR100
	Genereaux et al. (2012)

	CY6517
	MATα his3Δ0 leu2Δ0 ura3Δ0 tra1-R3389Q, R3390Q-HIS3
	YCplac111-DED1pr-YHR100
	This work

	CY6554
	MATa his3Δ0 leu2Δ0 ura3Δ0 tra1-R3456Q-HIS3
	YCplac111-DED1pr-YHR100
	This work

	CY6577
	Isogenic to BY4743 except TRA1/tra1Q3-HIS3
	YCplac111-DED1pr-YHR100
	This work

	CY6582
	MATα his3Δ0 leu2Δ0 ura3Δ0 tra1Q3-HIS3
	YCplac111-DED1pr-YHR100
	This work

	CY6586
	MATa his3Δ0 leu2Δ0 ura3Δ0 tra1Q3-HIS3
	YCplac111-DED1pr-YHR100
	This work

	CY6635
	Isogenic to CY6852
	YCplac33-DED1pr-YHR100
	This work

	CY6605
	MATa his3Δ0 leu2Δ0 ura3Δ0 URA3-Flag5-tra1Q3-HIS3
	YCplac111-DED1pr-YHR100
	This work

	CY6715
	Isogenic to CY6852 except tra1Q3-A3448V
	YCplac111-DED1pr-YHR100
	This work

	CY6808
	Isogenic to BY4742 except URA3-Flag5-TRA1
	
	This work

	CY6902
	Isogenic to CY6852 except tra1Q3-D3379N
	YCplac111-DED1pr-YHR100
	This work

	CY6909
	Isogenic to CY6852 except tra1Q3-D3460Y
	YCplac111-DED1pr-YHR100
	This work

	CY6940
	Isogenic to CY6852 except tra1Q3-N3459I
	YCplac111-DED1pr-YHR100
	This work

	CY7042
	Isogenic to YSC1178-202230655 except tra1Q3-HIS3
	YCplac111-DED1pr-YHR100
	This work

	CY7152
	Diploid of CY6605 x BY4742
	
	This work

	CY7253
	Isogenic to YSC1178-202230938 except tra1Q3-HIS3
	YCplac111-DED1pr-YHR100
	This work

	CY7341
	Isogenic to CY5998 except URA3-eGFP-tra1Q3-HIS3
	YCplac111-DED1pr-YHR100
	This work

	CY7405
	Isogenic to CY4398
	YCplac33-DED1pr-Myc9-SPT7
	This work

	CY7406
	Isogenic to CY7152
	YCplac33-DED1pr-Myc9-SPT7
	This work

	CY7407
	Isogenic to BY4743
	YCplac33-DED1pr- Myc9-SPT7
	This work

	CY7530
	Isogenic to YSC1178-202230655
	YCplac33-DED1pr-SPT20-Myc9
	This work

	CY7531
	Isogenic to CY7402
	YCplac33-DED1pr-SPT20-Myc9; YCplac111-DED1pr-YHR100
	This work

	CY7562
	Isogenic to CY6902 except URA3-eGFP-tra1Q3-D3379N
	YCplac111-DED1pr-YHR100
	This work

	CY7563
	Isogenic to CY6909 except URA3-eGFP-tra1Q3-D3460Y
	YCplac111-DED1pr-YHR100
	This work

	CY7564
	Isogenic to CY6940 except URA3-eGFP-tra1Q3-N3456I
	YCplac111-DED1pr-YHR100
	This work

	CY7565
	Isogenic to CY6715 except URA3-eGFP-tra1Q3-A3448V
	YCplac111-DED1pr-YHR100
	This work

	CY7607
	MATa his3Δ0 leu2Δ0 ura3Δ0 URA3-eGFP-tra1-SRR3413AAA-HIS3
	YCplac111-DED1pr-YHR100
	This work

	CY7643
	Isogenic to CY6808
	YCplac111-DED1pr-9myc-SPT7
	This work

	CY7644
	Isogenic to CY6605
	YCplac111-DED1pr-9myc-SPT7
	This work

	CY7645
	Isogenic to BY4742
	YCplac111-DED1pr-9myc-SPT7
	This work

	CY8071
	Isogenic to BY4743 except TRA1/ URA3-Flag5-tra1-RR3389, 3390AA, R3456A-HIS3
	YCplac111-DED1pr-YHR100
	This work
























Table S2. Oligonucleotides used in this study
	Name
	Sequence (5’-3’)
	Description

	2039-2
	CGGGATCCGCTTATGTTTGATTCGACCC
	SPT20

	4225-6
	GCGGCCGCGATGAATAGGGCCAAGTATGT
	TRA1 PI3K

	4333-1
	GCGGCCGCGAGGTTGGAAAACAAGCTTGAT
	TRA1 PI3K

	5128-1
	CGCGGATCCCAAAGTAGGAACAGTGCC
	TRA1 Promoter

	5128-2
	CCCAAGCTTTGAGTGACATCGGCAAAATGC
	TRA1 Promoter

	5263-1
	CGCGGATCCTAGGCATCGGGTACTTG
	NCW2 Promoter

	5263-2
	CCCAAGCTTTTTGAGCAGCGGCTAGA
	NCW2 Promoter

	UI7081
	ACAAAGCTTTGACATTGTAGTAGAAGAGGG
	SPT20

	VF8129
	CTTCATATGCTGCTTTAATGATTCGGGGCC
	tra1A3

	VF8130
	CATTAAAGCAGCATATGAAGAATGTGTTCC
	tra1A3

	VJ2726
	AAAGCGGCCGCAGGCGGCATGGTGAGCAAGGGCGAGG
	mCherry

	VJ2727
	CCCGAATTCTTACTTGTACAGCTCGTCCATG
	mCherry

	VJ3060
	TTTGAGCTCGGCGGCAGAGGACATTAGT
	HTA2

	VJ3061
	AAAGCGGCCGCCAGTTCTTGAGAAGCTTTGGC
	HTA2

	Tra1F_qPCR
	CTACTGCCACCACAAGCTGA
	TRA1-qPCR

	Tra1R_qPCR
	CCTTTGCTTCAGGTCTTTGC
	TRA1-qPCR

	U3F_qPCR
	CCCAGAGTGAGAAACCGAAA
	U3-qPCR

	U3R_qPCR
	AGGATGGGTCAAGATCATCG
	U3-qPCR
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Figure S1. Sequence of synthetic oligonucleotides used to make tra1 alleles. A. Sequence of tra1-R3456Q. Nucleotides highlighted in green indicate restriction sites used for cloning into the integrating vector and red nucleotides indicate the mutation. B. Sequence of tra1-RR3389, 3390QQ. Coloring is the same as above.
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Figure S2. Alignment of S. cerevisiae PIKK proteins. Alignments were performed using the defaults of the MUSCLE tool [http://www.ebi.ac.uk/Tools/msa/muscle/]. R3389, R3390 and R3456 in Tra1 are highlighted by *.


[image: C:\Users\Matthew\Desktop\Tra1 Resubmission\Tra1 Documents for Resubmission\Re-resubmission\Supplemental_extendedhalflife.png]
Figure S3. Wild-type Tra1 half-life is ~12 hours.  Yeast strain CY6808 expressing Flag5-Tra1 was grown to saturation in media lacking leucine, diluted 1:25 and grown for 6 hours. Translation was inhibited with 35 μg/ml cycloheximide. Cells were harvested at 0, 12, 16 and 18 hours after cycloheximide addition and 40 μg of total protein from each time point separated by SDS PAGE and blotted with anti-Flag antibody.[image: ]
Figure S4. TRA1pr-lacZ transcription in strains deleted for gcn5, spt20, ubp8 and eaf3. TRA1 (BY4741), tra1Q3 (CY6635) and SAGA and NuA4 deletion strains were transformed with a TRA1-promoter LacZ fusion molecule on a LEU2 centromeric plasmid.  Strains were grown to saturation in media lacking leucine before being diluted 1:10 in YPD and grown for eight hours. β-galactosidase activity units are the average of six replicates with the SD shown by the error bars.


[image: ]
Figure S5. Synthetic slow growth is observed between tra1Q3 and SAGA/NuA4 components. tra1Q3 (CY6852) was crossed with strains deleted for SGF29, EAF3, SGF11 or UBP8 and sporulated to obtain double mutants.  Strains were grown in media lacking leucine and spotted in 10-fold dilutions on YPD or YPD containing 3% ethanol before being grown at 30°. Strains from sgf29Δ and eaf3Δ crosses were grown for two days; strains from the sgf11Δ and ubp8Δ crosses were grown for three days.



Figure S6. tra1SRR residues also fall within the cleft of the Tra1 PI3K domain.  Residues S3413, R3414 and R3415 were mapped onto the cryo-EM structure of Tra1 and colored purple and residues R3389, R3390 and R3456 are colored red (Diaz-Santin et al. (2017); PDB; 5OJS; residues 3200-3744 are shown, excluding the FRB domain residues 3240-3330).  
[image: C:\Users\Matthew\Desktop\Tra1 Resubmission\Tra1 Documents for Resubmission\Re-resubmission\2018.03.29 - Fractionation Figure.png]
Figure S7. Blotting of Flag5-Tra1 and -Tra1Q3 in nuclear and cellular fractions. Yeast strains CY5920 (Flag5-TRA1) and CY6605 (Flag5-tra1Q3) were grown to an OD600 of ~1.0.  Spheroplasts were prepared and the cytoplasmic fraction separated from the nuclear fraction using a sucrose gradient. 10 μg and 5 μg of protein from the cytoplasmic fraction and 4 μg and 2 μg of protein from the nuclear fraction were spotted onto a PVDF membrane and blotted with an anti-FLAG antibody (A). To ensure the integrity of nuclear and cytoplasmic fractions, 10 μg of protein from both fractions from each strain were separated on an 18% SDS-PAGE gel, transferred to PVDF membrane and blotted with anti-Histone H3 antibody (B).
[image: ]
Figure S8. Localization of Spt7. Yeast strains CY4353 (TRA1) and CY6852 (tra1Q3) containing eGFP-SPT7 on a URA3 centromeric plasmid were grown in media lacking uracil and leucine, diluted 1:20, grown to mid-logarithmic phase and stained with Hoechst stain.  Cells were washed twice in sterile water before being imaged.[image: ]
Figure S9. The ratio of Spt7SAGA to Spt7SLIK decreases in TAP-Ada2 pulldowns in the tra1Q3 strain. Tap-tagged Ada2 strains containing either TRA1 (CY1775) or tra1Q3 (CY7042) or a no TAP-tag negative control (BY4741) containing YCplac33-myc9-SPT7 were grown to an OD600 ~2.0. Protein was harvested by grinding in liquid nitrogen. TAP-Ada2 was immunoprecipitated using IgG agarose beads from 2 mg of crude lysate.  Protein was separated by SDS-PAGE (5%). Spt7 protein was detected with an anti-myc antibody.    [image: C:\Users\Matthew\Desktop\SpotA_Rep1_Coverage.PNG]       [image: C:\Users\Matthew\Desktop\SpotA_Rep2_Coverage.PNG]B
A

    [image: C:\Users\Matthew\Desktop\SpotB_Rep1_Coverage.PNG]        [image: C:\Users\Matthew\Desktop\SpotB_Rep2_Coverage.PNG]C

    [image: C:\Users\Matthew\Desktop\Spt20_Coverage_Rep2.PNG]      [image: C:\Users\Matthew\Desktop\Spt20_Coverage_Rep1.PNG]

Figure S10. Coverage map of Spt20 peptides identified by mass spectrometry.  Bands marked by a blue spot (A), a yellow spot (B) or Spt20 (C) on Figure 8B were isolated, digested with trypsin and analyzed by MADLI. Two technical replicates were performed for each digested sample (left and right columns). Mass spectra were searched using MASCOT (http://www.matrixscience.com/) against the NCBI database, allowing one missed cleavage from trypsin and using cysteine carbamidomethyl as a fixed modification, oxidation of methionine as a variable modification and a peptide mass tolerance of 30 ppm. Peptides that mapped to Spt20 are shown in red.
[image: C:\Users\Matthew\Desktop\Tra1 Revision Documents\Q3_supplemental_spt20.png]
Figure S11. N-terminally tagged Spt20 does not completely complement an spt20Δ strain. Strains BY4742 (SPT20) containing YCplac33 (Vector) or CY1218 (spt20Δ) with YCplac33 (vector), YCplac33-myc9-SPT20 or YCplac33-SPT20-myc9 were grown to saturation in media lacking uracil and spotted in 10-fold serial dilutions on media lacking uracil and containing 3% ethanol.  Plates were grown for 3 days at 30°.
[image: C:\Users\Matthew\Desktop\Tra1 Revision Documents\Suppressor_halflife.png]

Figure S12. Suppressors of tra1Q3 increase half life.  Yeast strains expressing Flag5-Tra1Q3 (lanes 1-4; CY6605) or -Tra1Q3 containing a second site suppressor (CY6902, CY6940 and CY6909) were grown to saturation in media lacking leucine, diluted 1:25 and grown for 6 hours. Translation was inhibited with 35 μg/ml cycloheximide. Cells were harvested at 0, 2, 4 and 8 hours after cycloheximide addition and 40 μg of total protein from each time point separated by SDS PAGE and blotted with anti-Flag antibody. The bottom of the gel was stained with CBB as a loading control. 
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