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Appendix Figure S1- Competition ChiP.

A Genome browser view showing log, transformed ratios of normalized HA and Myc ChlP signals over time.

B Examples of fitted ChIP-seq data for fast (<1 min), moderate (1-10 min) and slow sites (>10 min) for all GTFs
examined in this study. Corresponding gene targets are indicated in the bottom right corner of each panel along
with the estimated residence times in minutes. The plots show the normalized measurements of HA and Myc ChIP
signal ratios fitted with colored curves; the dashed black curves show the induction rate for a given competitor.
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Appendix Figure S2 - Residence time PCA.

A PCA plot separating genes (points) based on GTF residence times. Color coding indicates the mean synthesis rate
of the genes falling under a given area. Note that in comparison to Fig 3E, in this figure genes with residence time
estimates <1 min were excluded from the analysis.

B Person’s correlation coefficients (y-axis) between PCs from (A) and residence times of a given GTF (x-axis).

C Pearson’s correlation coefficients (y-axis) between PCs (x-axis) from (A) and synthesis rates.

D PCA plot separating individual GTFs (points) based on their residence times.

E Similar to (D), however, sites with residence time estimates <1 min were excluded from the analysis.

Data information: In (A,D,E) the percentages in the axis labels indicate percentage of variance explained by a given
PC.
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Appendix Figure S3 — Example ChIP signal tracks.
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cDC19
Genome browser views showing log, transformed ratios of normalized HA and Myc ChIP signals over time for all

GTFs. Shown are example genes from cluster 1 (Fig 4A).
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Appendix Figure S4 - Heatmap clusters enrichment.

The figure shows the yeast epigenome database transcription factors enriched (Fisher’s exact test) in clusters in Fig
4A classified into manually curated functional groups. Compared to Fig 4D, subunits of GTFs and Pol Il are included.
The numbers on the top of the plot indicate the cluster number from Fig 4A.
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Appendix Figure S5 - Comparison of residence times between genes with or without a consensus TATA element
in their promoters.

A Box plots showing comparison of residence times (y-axis) for a given GTF (x-axis) for genes without a consensus

TATA element in their promoters (labeled TATA-less) and genes with a TATA-containing promoter (Basehoar et al,
2004).

B Box plot showing comparison of synthesis rates (y-axis) between genes with TATA-less vs. TATA-containing
promoters.

C Box plots showing comparison of residence times (y-axis) for a given GTF (x-axis) across synthesis quartiles within
genes with TATA-less (left panel) and TATA-containing (right panel) promoters. In the plots grey area highlights
values randomly generated in this study for reliably fast sites.

Data information: (A-C) In box plots the middle line represents the median, the lower and upper hinge represent
the first and third quartiles, and the whiskers represent 1.5 * interquartile range. The > symbol on the y axis

indicates that values higher than the indicated value were shrunk to the value shown for plotting purposes in order
to eliminate outliers.
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Appendix Figure S6 - Comparison of residence times between GAL genes and others.

A Box plots showing comparison of residence times (y-axis) for a given GTF (x-axis) for GAL genes (gray) and all
other genes (orange).

B Box plot showing comparison of synthesis rates (y-axis) for GAL genes (gray) versus all other genes.

Data information: (A-B) The middle line in each box plot represents the median, the lower and upper edges of the
rectangles represent the boundaries of the first and third quartiles, and the whiskers represent 1.5 * interquartile
range. The > symbols on the y axes indicate that values higher than the indicated value were shrunk for plotting
purposes to the value shown to eliminate outliers.
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Appendix Figure S7 - Functional enrichment of long-lived and short-lived TFIIF sites.
A,B Pathway enrichment of gene targets of long-lived (A) and short-lived (B) TFIIF sites.

(C) TRANSFAC enrichment of long-lived TFIIF gene targets. TF enrichments also identified in Yeast Epigenome
database are highlighted in shade of red based on Yeast Epigenome enrichment FDR-corrected p-values.



D Enrichment of long-lived TFIIF gene targets in Yeast Epigenome DBF targets. Enriched factors are separated into
general transcription factors (GTF) and others and were manually classified into categories. P-values: Fisher’s exact
test.

E Enrichment of short-lived TFIIF gene targets withing Yeast Epigenome database on x-axis vs enrichment within
TRANSFAC.

F Venn diagram showing TRANSFAC TFs enriched in long-lived vs. short-lived TFIIF sites.

Data information: As TFIIF long-lived sites were classified those with residence times > 5 minutes, the rest were
classified as short-lived. GO:BP GO biological process, GO:MF GO molecular function, WP WikiPatways. Significant
enrichment: FDR p < 0.05. See Material and Methods section “Yeast DBF database (Yeast Epigenome)” for more
details on Yeast Epigenome database.
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Appendix Figure S8 - Comparison to Rap1 residence times and comparison of TBP and TFIIE residence times to
others.

A Comparison between residence times of GTFs from this study (x-axis) to Rap1 residence times from (Lickwar et
al, 2012). Pearson’s correlation coefficient estimates, r, are indicated in each panel. Grey dashed line separates
randomly generated residence time values for reliably fact sites (<1 min).

B Box plots showing the difference in Rap1 residence times at gene targets of short-lived (<=5 minutes) vs. long-
lived (>5 minutes) TFIIF sites.

C Comparison of TBP residence time estimates from this study (y-axis) to those from (Zaidi et al, 2017a) (x axis).
Pearson’s correlation coefficient estimate is indicated above the plot.

D Comparison of TBP and TFIIE residence time estimates from this study (x-axis) to those from (Zaidi et al, 2017b)
(y-axis). In the plots grey dashed line separates values randomly generated in this study for reliably fast sites.

Data information: Symbol > on the axis indicates that values higher than an indicated value were shrunk for

plotting purposes to eliminate outliers. In the box plots the middle line represents the median, the lower and
upper hinge represent the first and third quartiles, and the whiskers represent 1.5 * interquartile range.
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Appendix Figure S9 - Growth of competition ChIP strains.

GAL-HA-TFIIB

A Ten-fold serial dilutions of diploid yeast strains carrying epitope-tagged versions of the indicated factors. In each
GTF competition ChlIP strain, one allele of the indicated GTF was tagged with Myc and under control of the native
promoter. The other allele was tagged with HA and was under GAL1 control. Note that for TFIIA, TFIIE, and TFIIF,
which contain two subunits, one allele of the other subunit was under control of the native promoter and the
other allele was untagged and under GAL1 control. Please see Materials and Methods for additional details.

B Growth of haploid cells that contain the indicated GTF tagged with HA and under GAL1 control as indicated. Two
isolates of each strain are shown. As in (A), for TFIIA, TFIIE and TFIIF, the other subunit gene for these factors was
untagged and under GAL1 control. Growth on plates without histidine was used to score for cells carrying the HA-
tagged alleles.

Data information: WT wildtype cells.
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SUPPLEMENTARY TABLES

Appendix Table S1 - Quantified Western blots: HA/Myc ratios normalized to 0-1.

target | time[min] | HA/Myc ratio | HA/Myc ratio: sd
TBP 0 0.000 0.000
TBP 10 0.000 0.000
TBP 20 0.067 0.038
TBP 25 0.188 0.004
TBP 30 0.393 0.047
TBP 40 0.702 0.056
TBP 60 0.935 0.085
TBP 90 1.087 0.049
TBP 120 1.000 0.000
TFIIA 0 0.000 0.000
TFIIA 10 0.000 0.000
TFIIA 20 0.008 0.026
TFIIA 25 0.042 0.028
TFIIA 30 0.135 0.025
TFIIA 40 0.236 0.105
TFIIA 60 0.443 0.133
TFIIA 90 0.909 0.115
TFIIA 120 1.000 0.049
TFIIB 0 0.000 0.000
TFIIB 10 0.006 0.004
TFIIB 20 0.025 0.008
TFIIB 25 0.123 0.005
TFIIB 30 0.234 0.092
TFIIB 40 0.374 0.062
TFIIB 60 0.824 0.037
TFIIB 90 1.036 0.096
TFIIB 120 1.000 0.100
TFIIF 0 0.000 0.000
TFIIF 10 0.004 0.006
TFIIF 20 0.005 0.003
TFIIF 25 0.013 0.007
TFIIF 30 0.053 0.091
TFIIF 40 0.441 0.409
TFIIF 60 0.873 0.129
TFIIF 90 0.978 0.219
TFIIF 120 1.000 0.303
TFIIE 0 0.000 0.000
TFIIE 10 0.004 0.009
TFIIE 20 0.131 0.044
TFIIE 25 0.212 0.042
TFIIE 30 0.308 0.043
TFIIE 40 0.466 0.028
TFIIE 60 0.734 0.095
TFIIE 90 0.965 0.016
TFIIE 120 1.000 0.020
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Appendix Table S2 - List of primers

30e00DDe31eDb00bbDD )9 LIVIIVYOLIDLIDIIDLODLIDLOVYYOVLLYLIYYDD Y JANX6-XOT-N|  ¢941| 41141
©R11000eRrDeHDIOHRDHIOIRDIVIVYLIIOVYIIVIOVYOVIVYVYILOVOVYLLYIVYD E JANX6-XOT-N|  7941| 414l
3333506003260 333 LVOYDILILOIDDLILYODLODLIDDLIVIILLLOIIIDDLIIYD d dd1-T1vOd| T94L| 414l
0eR13360306eHD131eRhR IO IVODIVIOVYOVYIOVIVOIVIIVYYYYIVYYYIVOL E| dd1-TIvSd| T1941| 414l
b303ee3606e0HEHIDEOHIIDIIVIOVYOLIDLIDDIDLODLIDLOVYYOVLLYLLYYDD Y VHE-TIVOdSIH| 7941| 414l
0erER33300306eH0333eeDLI09DLLOLIDLYLYIVIVYIVYOVYOYLIVYYOLLODIOVOL 4 VHE-TIVOdSIH| 7941] 4IldL
10e00bDe1rDHODOOOBD IV IILOOVIVIILYIOLYIVYOVYILLLLIYOVYYYLLLIOVYOOYD Y JAwXg-Xxo1-N|  TV4L| 4L
3eR13000rRDRHDIOHRDHIOIRIHVOVIOVOLOVIOLIDLIOVIOVYIDLIVLOVYVVOV.LY E| SANX6-XO|-N|  Tv4L| 341
332330666503e0eH333 VDIV ILLIIOLIDDLODOVOVIOVIIOVLIVYYILLODOY Y dd1-TIvOd| ¢v4L| 34l
0er11300306eHD311rRLRLOVYIIOVYOVYILVYLIOVIVYYYIODIVILYYOIVLIOVILLOVY E| dd1-TIvSd| ev4l| 34l
65303ee31606eDHeH30eDD)LVIDLOOVIVIOLYILVIVYOVILLLLIVOVYYYILIOVYD Y VHE-TIVOdSIH| Tv4l| 34l
0err13360306eH033eehOVYIIOILLOJLLOLLLIOVYIOLILLIVYYOVOLY LYOVYYOODOY 4 VHE-TIVOdSIH| Tv4l| JN4L
30e00bDe1rDHODOOOBIOHVIIDILIOLIDIVIOLYILLIOLIDLIDLLOLLIIDDOVOOVLLY Y JAWXg-xo7-N -| a4l
3eR313000eRDRHDIOORDHIOIRYIVIDIVIVD VIOVYOVODD OVVOVOIVIVO LOVIILYD 1 SANX6-XO|-N  K:1EN
65303ee3600e0Heb10edHIOVIIIILIIIDIVIOLIVLILLOLIODLIDLIOLLIDDIVIOY Y VHE-TTVOdSIH - andl
0erR1311603106eH0131PRhHDYIVIVYLIOVYIVOVYYIVLLOVILYOLYY IVYOVOVYOILOVYY E| VHE-TIVOdSIH -| a4l
30e00hOe1eDHDDOOOHYDDLIVIDLILIINILIDLILIVIVIOILILYY IVOOYLILIOVOY Y SANX6-X0T-N| TVOL| VIIdL
1eR]13000rRDRDHDIOHRDHIOIRIVODLIODILYIVIOIVYIVIVIVIDDIVYILYYYIVD E| SANX6-X0T-N| TVOL| VIldl
333166500 31ebebIIILVIODLIVIODDIDIVIVYIOILIYYIVIVOOYIOLLOV.L Y dd1-TIvSd| Tvol| viidl
0eR13300306ePD313eehR LI LIVIVYIVYIVY.LOVLLLLIYYIOOVYLIODDDDDLIVID E| dd1-TIvod| TvOol| viidl
6303223160600 H10eDOYHILIVIDLILIDDDLIDLILIOVIVIOILILYYIYOIVIOLOY Y VHE-TIVOdSIH| TVOL| VIldlL
DeRPR13360306ebD11eRbO ) IV ILIYIVIOOIVIVIIOVYYIVODILOOVYIVYIVYYD E| VHE-TIVOdSIH| TVOL| ViIdl
30e00bPe]1e0HDDLLOH)DDDIVILIDLIOIVYYLILIILOVYYLLLOLIOOLLLOLIDLYLOYOY d JAwxg-x01-N -| ddl
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Appendix Table S3 - Hill model fits to HA/Myc Western blot data for turnover model

t1/2ind
XP t1/2ind standard Hill

XP standard | XP XP value error t1/2ind t1/2ind coeff
GTF | value error t-statistic | p-value [min] [min] t-statistic | p-value n
TBP 1.06 0.02 44.76 | 7.30E-10 34.74 0.91 38.01 | 2.30E-09 4
TFIIA 1.21 0.06 20.07 | 1.91E-07 67.42 3.48 19.35 | 2.46E-07 3
TFIIB 1.62 0.04 39.19 | 1.83E-09 44.25 1.32 33.48 | 5.50E-09 4
TFIIF 2.79 0.04 68.65 | 3.66E-11 41.71 0.56 73.93 | 2.18E-11 7
TFIE 1.03 0.02 46.38 | 5.66E-10 41.54 1.16 35.69 | 3.52E-09 3

Appendix Table S4 - Accurate initial estimates of residence times for turnover model fits:

, 2
tg/z [min] = by + by (t1/2cc — t1/2ina) + b2(t1/2cc = t1/2ina)

bO for b1 for
GTF b0 bl b2 (t1/2CC - t1/2ind) < 4 [min] | (t1/2CC - t1/2ind) > 4 [min]
TBP 0.082 0.608 0
TFIIA 0.201 0.607 0
TFIIB 0.454 | 0.575 0
TFIIF* 0.205 0.238 0.164 3.61 0.266
TFIIE -0.037 0.629 0

* TFIIF ty/2 Vs (t1/2cc - t1/2ing) plots displayed a quadratic relationship for (ti/2cc - ti2ing) £ 4 min followed by a linear
relationship for (ti/zcc- ti/2ing) > 4 min
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