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Supplementary Figure 1. Rap1 protein and mRNA levels decrease as glucose is depleted.
A) 20 ng of whole-cell extract was separated by a 12% SDS-PAGE gel and probed with anti-Rap1 antibody. B)
mRNA levels for Rap1, as measured by microarray?, decrease upon diauxic shift.

1Radonjic, M. et al. Genome-wide analyses reveal RNA polymerase |l located upstream of genes poised for rapid response upon S.
cerevisiae stationary phase exit. Mol Cell 18, 171-83 (2005).



Supplementary Figure 2. Buck and Lieb
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Direct Hybridization of Rap1 IPs Supplementary F|gurg 2. Conflrma.tlon of ChlIP-chip
3 . results. A) Representative agarose gel image of ChIP-PCR
. I " results, showing results from two genomic regions upstream of
' g 13 b vy ENB1 and VHS1. ChIP (IP) samples are loaded next to their
2— 8 ® w2 g & corresponding input (IN). The top band in every lane is the
15| %3 :.'!3 S g S test fragment, and the bottom band is specific to a control
< = U2 3 o (YHR131C). B) The average ratio (IP/Input) for Rap1 IPs,
! S s o o during exponential growth, after depletion of glucose (72 hrs),
05— and in a tup1A background, is plotted with their standard error
o T at 11 loci. The ratio for any site is determined by the (intensity
T [ . . . .
! | of the test fragment in IP / intensity of the control fragment in
-0.5

IP) / (intensity of the test fragment in input / intensity of the
control fragment in input). C) The average ratio (IP/Input) for
Tup1 IPs is plotted with their standard error at 11 loci. D) Two
biological replicates of Rap1 ChlIPs after glucose depletion (72
hrs) were hybridized directly on the same microarray with
Rap1 ChIPs from cells grown in high glucose. The average
ratios reported from probes representing the 52 low-glucose
Rap1 targets, 262 static Rap1 targets, and telomeric targets is
plotted, along with their standard errors.
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Supplementary Figure 3. Confirmation of ChiP-chip results at the SGA1 locus.

A) The open reading frames for SGA1 and FMC1 are shown. An upstream dubious open reading frame is shaded grey.
Arrows indicate direction of transcription. The regions tested by ChIP-PCR (A-D) and the elements on the microarray (1-
7) are shown below. B) Rap1 IPs during exponential growth (+ glucose) as measured by the microarray (top; 8
replicates) and PCR (bottom; 4 replicates). C) Rap1 IPs in low glucose (72 hrs) as measured by the microarray (top; 7
replicates) and PCR (bottom; 4 replicates). D) Tup1 IPs during exponential growth (+ glucose) as measured by
microarray (top; 8 replicate) and PCR (bottom; 3 replicates). E) The enrichment at microarray element 4 is shown for
the entire timecourse. F) A representative gel image for one replicate at each PCR region. IP (IP) samples are loaded
next to their corresponding input (IN). The top band in every lane is the test fragment, which is compared to the bottom
control band (YHR131C).
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Supplementary Figure 4. Computational screens predict the involvement of Tup1-Ssn6 proteins in blocking Rap1
binding. A) Schematic representation of two computational screens for effectors of Rap1 conditional binding. Screen 1
compares low-glucose targets versus static targets and screen 2 compares low-glucose targets versus all yeast
intergenic regions. Individual variables best separating the two groups were identified using discriminant analysis with
stepwise variable selection. The genomic dataset analyzed contained published ChIP-chip data for 205 transcription
factors!, protein-binding microarray data2, nucleosome occupancy?3, histone methylation4, and GC content. B) Results for
the two computational screens listed by Pearson correlation (r) to the classifier variable. The p-value was estimated by
10,000 permutations. The GO biological process is listed for each protein (lower row). The variables selected were from
ChlIP-chip experiments' except for Mig1 which was from protein-binding microarray data2.

" Harbison, C.T. et al. Transcriptional regulatory code of a eukaryotic genome. Nature 431, 99-104 (2004).

2 Mukherjee, S. et al. Rapid analysis of the DNA-binding specificities of transcription factors with DNA microarrays. Nat Genet 36, 1331-9 (2004).

3 Rao, B., Shibata, Y., Strahl, B.D. & Lieb, J.D. Dimethylation of histone H3 at lysine 36 demarcates regulatory and nonregulatory chromatin genome-
wide. Mol Cell Biol 25, 9447-59 (2005).

4 Lee, CK., Shibata, Y., Rao, B., Strahl, B.D. & Lieb, J.D. Evidence for nucleosome depletion at active regulatory regions genome-wide. Nat Genet 36,
900-5 (2004).




Supplementary Figure 5. Buck and Lieb
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Supplementary Figure 5. Rap1 binding and glycolysis

A) Rap1 binds upstream of at least one enzyme involved in each of the eleven steps required to metabolize glucose
into ethanol. Static Rap1 targets are shown in red and low-glucose targets are in blue. Arrows indicate the flow of
substrate. B) During growth in low-glucose, Rap1 binds upstream of genes involved in alternative carbon-source
utilization.



Supplemental Table 1. Summary of all ChlP-chip experiments preformed.

Experiment Array Name Growth Condition P.roteln of Strain IP Tech
Number interest
1 PMO028I YPD Expontential Growth (OD 0.6-1.0) Rap1 BY4741 Rap1-TAP1 TAP-Tag
2 PM029I YPD Expontential Growth (OD 0.6-1.0) Rap1 BY4741 Rap1-TAP1 TAP-Tag
3 BR046C YPD Expontential Growth (OD 0.6-1.0) Rap1 BY4741 Rap1-TAP1 TAP-Tag
4 BR083C YPD Expontential Growth (OD 0.6-1.0) Rap1 BY4741 Rap1-TAP1 TAP-Tag
5 BR111C YPD Expontential Growth (OD 0.6-1.0) Rap1 BY4741 Rap1-TAP1 TAP-Tag
6 BR136C YPD Expontential Growth (OD 0.6-1.0) Rap1 BY4741 Rap1-TAP1 TAP-Tag
7 BR047C YPD Expontential Growth (OD 0.6-1.0) Rap1 BY4741 Rap1-TAP1 TAP-Tag
8 BR095C YPD Expontential Growth (OD 0.6-1.0) Rap1 BY4741 Rap1-TAP1 TAP-Tag
9 BR107C YPD 24hrs Rap1 BY4741 Rap1-TAP' TAP-Tag
10 BR104C YPD 24hrs Rap1 BY4741 Rap1-TAP' TAP-Tag
11 PM032I YPD 24hrs Rap1 BY4741 Rap1-TAP' TAP-Tag
12 PM118lI YPD 24hrs Rap1 BY4741 Rap1-TAP' TAP-Tag
13 PM119I YPD 24hrs Rap1 BY4741 Rap1-TAP' TAP-Tag
14 BR251C YPD 24hrs Rap1 BY4741 Rap1-TAP' TAP-Tag
15 BR089C YPD 72 hrs Rap1 BY4741 Rap1-TAP' TAP-Tag
16 PM121] YPD 72 hrs Rap1 BY4741 Rap1-TAP' TAP-Tag
17 BR088C YPD 72 hrs Rap1 BY4741 Rap1-TAP' TAP-Tag
18 BR206C YPD 72 hrs Rap1 BY4741 Rap1-TAP' TAP-Tag
19 PMO023I YPD 72 hrs Rap1 BY4741 Rap1-TAP' TAP-Tag
20 PMO025I YPD 72 hrs Rap1 BY4741 Rap1-TAP' TAP-Tag
21 BR145C YPD 72 hrs Rap1 BY4741 Rap1-TAP' TAP-Tag
22 BR103C YPD 168 hrs Rap1 BY4741 Rap1-TAP' TAP-Tag
23 PMO031I YPD 168 hrs Rap1 BY4741 Rap1-TAP' TAP-Tag
24 PM120I YPD 168 hrs Rap1 BY4741 Rap1-TAP' TAP-Tag
25 BR244C YPD 168 hrs Rap1 BY4741 Rap1-TAP' TAP-Tag
26 BR250C YPD 168 hrs Rap1 BY4741 Rap1-TAP' TAP-Tag
27 BR102C YPD 336 hrs Rap1 BY4741 Rap1-TAP' TAP-Tag
28 PMO030I YPD 336 hrs Rap1 BY4741 Rap1-TAP' TAP-Tag
29 BR144C YPD 336 hrs Rap1 BY4741 Rap1-TAP' TAP-Tag
30 PMO73lI YPD 336 hrs Rap1 BY4741 Rap1-TAP' TAP-Tag
31 PMO074l YPD 504 hrs Rap1 BY4741 Rap1-TAP' TAP-Tag
32 BR142C YPD 504 hrs Rap1 BY4741 Rap1-TAP' TAP-Tag
33 BR108C YPD Expontential Growth (OD 0.6-1.0) Mock BY4741 TAP-Tag
34 BR246C YPD Expontential Growth (OD 0.6-1.0) Mock BY4741 TAP-Tag
35 BR153C YPD 24hrs Mock BY4741 TAP-Tag
36 PMO099I YPD 24hrs Mock BY4741 TAP-Tag
37 BR053C YPD 72 hrs Mock BY4741 TAP-Tag
38 PMO097I YPD 72 hrs Mock BY4741 TAP-Tag
39 BR151C YPD 168 hrs Mock BY4741 TAP-Tag
40 PMO096l YPD 168 hrs Mock BY4741 TAP-Tag
41 GSMO050 YPD Expontential Growth (OD 0.6-1.0) Rap1 BY4741 AB Y-300
42 PMQ093lI YPD Expontential Growth (OD 0.6-1.0) Rap1 BY4741 AB Y-300
43 PM122] YPD Expontential Growth (OD 0.6-1.0) Rap1 BY4741 AB Y-300
44 PM110C YPD Expontential Growth (OD 0.6-1.0) Rap1 BY4741 sut1A AB Y-300
45 PM109C YPD Expontential Growth (OD 0.6-1.0) Rap1 BY4741 sut1A AB Y-300
46 GSMO047 YPD Expontential Growth (OD 0.6-1.0) Rap1 BY4741 sut1A AB Y-300
47 PM111I YPD 24hrs Rap1 BY4741 sut1A AB Y-300
48 PM112I YPD 24hrs Rap1 BY4741 sut 1A AB Y-300
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1Ghaemmaghami, S. et al. Global analysis of protein expression in yeast. Nature 425, 737-41 (2003).




Rap1 Target

Center of

Downstream Gene

Downstream Gene

Type Binding ORF1 Namel ORF2  Name2 Notes
Low-Glucose iYALOO3W YALOO2W VPS8
Low-Glucose iYBLO50W YBLO49W YBL048W
Low-Glucose iYBR0O90C YBR090C YBRO089C-A
Low-Glucose iYBR105C YBR106W PHO88 YBR105C VID24
Low-Glucose iYBR202W YBR203W
Low-Glucose YCLO18W YCLO18W LEU2 2
Low-Glucose iYCR0O06C YCRO006C YCRO005C CIT2
Low-Glucose iYDR0O50C YDRO50C TPI1
Low-Glucose iYDRO61W YDRO62W LCB2
Low-Glucose YDR094W YDR0O96W GISs1 1
Low-Glucose iYDR246W YDR247W
Low-Glucose iYDR258C YDR258C HSP78
Low-Glucose iYDR387C YDR388W RVS167 YDR387C
Low-Glucose iYDR487C YDR487C RIB3 YDR486C  VPS60
Low-Glucose iYELO28W tM(CAU)E
Low-Glucose YER092W YERO091C MET6 1
Low-Glucose iYER145C YER145C FTR1 YER146W LSM5
Low-Glucose YFLWTAU1
Low-Glucose iYFRO17C YFRO17C
Low-Glucose iYFR0O33C YFRO033C QCR6
Low-Glucose iYGL121C YGL121C YGL122C NAB2
Low-Glucose iYGLO97W-0 YGLO96W TOSS8
Low-Glucose iYGR0O91W YGR092W DBF2
Low-Glucose iYGRCDELTA25 YGR144W THI4
Low-Glucose iYGR233C-0 YGR233C PHO81 YGR234W YHB1
Low-Glucose iYiL119C-1 YiL118W RHO3 YiL119C RPI1
Low-Glucose iYiL100W YiL099W SGA1 YiL101C XBP1
Low-Glucose iYiLO13C YiL013C PDR11 YiLO12W
Low-Glucose iYiLOO9C-A YiLO09C-A EST3
Low-Glucose YJL084C YJLO83W YJL084C 1,2
Low-Glucose iYJLO79C YJLO79C PRY1
Low-Glucose iYKL218C-2 YKL217W JEN1
Low-Glucose iYLRO23C YLR023C
Low-Glucose YLR141W YLR142w PUT1 YLR139c SLS1 1
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Notes - All peaks of binding were confirmed manually. The downstream targets for any peak centered on a ORF were
assigned to (1) the nearest downstream ORFs, and/or (2) to itself. (3) A doublet peak was observed. (4) "Other"
targets are not represented on Figure 1, and consist of targets that are strongly bound at at least two time points but
fail to meet the criteria for the other three categories.
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