
 
 

 

Supporting Information 

http://www.genetics.org/cgi/content/full/genetics.109.103432/DC1 

 

Snf1 Controls the Activity of Adr1 Through Dephosphorylation of 

Ser230  

 

 
 

Sooraj Ratnakumar, Nataly Kacherovsky, Erin Arms and Elton T. Young 

Copyright © 2009 by the Genetics Society of America 

DOI:10.1534/genetics.109.103432 

 

 



S. Ratnakumar et al. 2 SI 

 
FIGURE S1.—Stoichiometry of pSer230 phosphorylation. Wildtype (wt) is NKY85 

(multicopy ADR1); Δ is TYY204 (adr1Δ1::LEU2). Whole cell extracts (WCE) were made 
from cells grown in repressing conditions. 500 μg of protein were immuneprecipitated (IP) 
with the antibody shown. After IP 1/5 of the pellet and 1/10 of the supernatant was 
analyzed by SDS-PAGE on a 6.5% gel. After Western blotting the transferred protein 
was identified by anti-Adr1 primary and Licor secondary antibodies. 

 



S. Ratnakumar et al. 3 SI 

 
 

FIGURE S2.—SNF1-independence of Adr1c and synergism of Adr1c and reg1Δ. A. ß-galactosidase activity. Reporter gene 
assays were performed using at least three transformants of strains TYY497 (adr1ΔSNF1) and TYY498 (adr1Δsnf1Δ) carrying 
either wildtype ADR1 (pKD16) or ADR1-S230A (pKD14). ß-galactosidase activity is reported in Miller units (GUARENTE 
1983). The assays had an average standard deviation of about 20%. R, 5% glucose; derepressed (DR) values represent 18 
hours in low glucose medium. A dilution series of the extracts was used to quantify a four-fold reduction of ADH2 
derepression in the snf1 mutant with Adr1c, compared to no derepression with wildtype Adr1 (data not shown). B. ADH in situ 
enzyme assays were performed as described in Materials and Methods. Derepression was for six hours. Wildtype (wt) is 
CKY13 (adr1Δ); adr1Δsnf1Δ is CKY26, and adr1Δreg1Δ is CKY5, each carrying either wildtype ADR1 (pKD16) or ADR1-
S230A (pKD14), respectively. ADHI is the constitutive fermentative isozyme of alcohol dehydrogenase encoded by ADH1. 
ADHII is the product of the ADH2 gene. Extracts prepared from glucose-grown wild-type cells carrying either pKD16 or 
pKD14 did not show a band of ADHII activity (data not shown). 
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FIGURE S3.—Adr1c  suppresses cat8Δ-associated defects in Adr1-dependent gene expression. Cell 
growth is described in Materials and Methods. A. ß-galactosidase activity. CAT8 is TYY497; cat8Δ is 
TYY495 carrying either wild-type ADR1 (pKD16) or ADR1-S230A (pKD14). ß-galactosidase activity is 
reported in Miller units (GUARENTE 1983). The assays had an average standard deviation of about 
20%. Derepressed (DR) values represent 20 hours in low glucose medium. B. ADH in situ enzyme 
assays were performed as described in Materials and Methods. Derepression was for six hours. 
Wildtype is CKY13 (adr1Δ); cat8Δ is CKY23 (adr1∆ cat8∆) each carrying either wildtype ADR1 (pKD16) 
or ADR1-S230A (pKD14). 
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FIGURE S4. —Adr1-Ser230 in wildtype and tpk1-3Δ yak1Δ. strains with single copy ADR1. α-

Adr1 western after immunoprecipitation (IP) of whole cell extracts using anti-pSer230 antisera. IP 
of 500 μg of protein from ADR1 multicopy strain (mcADR1) NK85 and 1 mg of protein from the 
ADR1 single copy (scADR1) strains CKY323 (wt) and SGP406 (yak1∆ tpk1-3∆). The fractions 
represent the relative amount of the IP pellet that was analyzed by SDSPAGE on a 6.5% gel. 
WCE: 50 μg of whole cell extract from strain NK85. 
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FIGURE S5. —ADH2 expression in BCY1 and bcy1Δ strains with multicopy ADR1. In gel assays of ADH 
activity and ADH2-β-galactosidase activity in multicopy strains NKY85 and NKY111. Cells were grown in 
YP-8% glucose and derepressed for the times indicated in YP-0.05% glucose-2% ethanol. Cell extracts were 
prepared and analyzed as described in Materials and Methods. Twenty μg of protein were analyzed. 
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TABLE S1 

Gene expression levels with Adr1 wildtype and Adr1c activators in CAT8 wildtype and cat8∆ 

in repressing and derepressing growth conditions 

 
      Derepressed 

      % (cat8∆/CAT8) 

Gene  Genotype1 Activator2 mRNA level/ACT13 DR/R wt Adr1 Adr1c 

      Repressed Derepressed     

      R DR     

ACS1 CAT8 wtAdr1 0.013 3.3 254 3.3 42 

  cat8∆ wtAdr1 0.012 0.11 9   

  CAT8 Adr1c 0.026 4.3 165   

  cat8∆ Adr1c 0.021 1.8 86   

         

ADH2 CAT8 wtAdr1 0.027 7.9 293 1.0 63 

  cat8∆ wtAdr1 0.026 0.082 3   

  CAT8 Adr1c 0.14 11 79   

  cat8∆ Adr1c 0.1 6.9 69   

              

ADR1 CAT8 wtAdr1 0.016 0.059 4 42 88 

  cat8∆ wtAdr1 0.011 0.025 2   

  CAT8 Adr1c 0.0079 0.041 5   

  cat8∆ Adr1c 0.0096 0.036 4   

         

ADY2 CAT8 wtAdr1 0.0063 1.3 206 1.0 20 

  cat8∆ wtAdr1 0.0016 0.012 8   

  CAT8 Adr1c 0.0085 2.4 282   

  cat8∆ Adr1c 0.0041 0.48 117   

              

              

ALD4 CAT8 wtAdr1 0.048 1 21 47 190 

  cat8∆ wtAdr1 0.055 0.47 9   

  CAT8 Adr1c 0.11 1.3 12   

  cat8∆ Adr1c 0.15 2.5 17   

              

ALP1 CAT8 wtAdr1 0.007 0.14 20 nm nm 

  cat8∆ wtAdr1         

  CAT8 Adr1c 0.0085 0.15 18   

  cat8∆ Adr1c         

              

ATO3 CAT8 wtAdr1 0.056 0.75 13 6.8 89 
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  cat8∆ wtAdr1 0.066 0.051 1   

  CAT8 Adr1c 0.059 0.75 13   

  cat8∆ Adr1c 0.066 0.67 10   

              

CIT3 CAT8 wtAdr1 0.0087 0.14 16 27 78 

  cat8∆ wtAdr1 0.00934 0.038 4   

  CAT8 Adr1c 0.01 0.18 18   

  cat8∆ Adr1c 0.0073 0.14 19   

             

CYB2 CAT8 wtAdr1 0.035 0.28 8 75 180 

  cat8∆ wtAdr1 0.034 0.21 6   

  CAT8 Adr1c 0.044 0.25 6   

  cat8∆ Adr1c 0.032 0.4 13   

              

FBP1 CAT8 wtAdr1 0.0083 1.1 133 3.6 10 

  cat8∆ wtAdr1 0.0034 0.04 12   

  CAT8 Adr1c 0.0058 0.55 95   

  cat8∆ Adr1c 0.008 0.055 7   

             

FDH CAT8 wtAdr1 0.006 0.049 8 6.9 43 

  cat8∆ wtAdr1 0.006 0.0034 1   

  CAT8 Adr1c 0.01 0.35 35   

  cat8∆ Adr1c 0.006 0.15 25   

              

FOX2 CAT8 wtAdr1 0.0085 0.063 7 33 130 

  cat8∆ wtAdr1 0.0077 0.021 3   

  CAT8 Adr1c 0.0083 0.08 10   

  cat8∆ Adr1c 0.004 0.1 25   

              

GUT1 CAT8 wtAdr1 0.016 0.24 15 42 160 

  cat8∆ wtAdr1 0.021 0.1 5   

  CAT8 Adr1c 0.015 0.25 17   

  cat8∆ Adr1c 0.015 0.39 26   

          

ICL1 CAT8 wtAdr1 0.037 2.5 68 3.8 3.9 

  cat8∆ wtAdr1 0.017 0.094 6   

  CAT8 Adr1c 0.023 1.6 70   

  cat8∆ Adr1c 0.0034 0.063 19   

             

ICL2 CAT8 wtAdr1 0.014 0.14 10 16 47 

  cat8∆ wtAdr1 0.011 0.023 2   
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  CAT8 Adr1c 0.0096 0.16 17   

  cat8∆ Adr1c 0.0024 0.075 31   

              

JEN1 CAT8 wtAdr1 0.0093 0.66 71 7.1 82 

  cat8∆ wtAdr1 0.0054 0.047 9   

  CAT8 Adr1c 0.0088 0.82 93   

  cat8∆ Adr1c 0.0047 0.67 143   

              

MDH2 CAT8 wtAdr1 0.02 2.1 105 4.4 10 

  cat8∆ wtAdr1 0.02 0.093 5   

  CAT8 Adr1c 0.023 1.8 78   

  cat8∆ Adr1c 0.024 0.18 8   

              

POT1 CAT8 wtAdr1 0.01 0.1 10 140 380 

  cat8∆ wtAdr1 0.009 0.14 16   

  CAT8 Adr1c 0.015 0.13 9   

  cat8∆ Adr1c 0.013 0.49 38   

         

POX1 CAT8 wtAdr1 0.01 0.11 11 15 78 

  cat8∆ wtAdr1 0.011 0.017 2   

  CAT8 Adr1c 0.015 0.23 15   

  cat8∆ Adr1c 0.012 0.18 15   

          

SPG1 CAT8 wtAdr1 0.016 0.055 3 110 210 

  cat8∆ wtAdr1 0.0061 0.061 10   

  CAT8 Adr1c 0.011 0.27 25   

  cat8∆ Adr1c 0.017 0.58 34   

              

SPS19 CAT8 wtAdr1 0.014 0.098 7 38 130 

  cat8∆ wtAdr1 0.0073 0.037 5   

  CAT8 Adr1c 0.032 0.15 5   

  cat8∆ Adr1c 0.023 0.2 9   

              

YIL057c CAT8 wtAdr1 0.000024 0.036 1500 24 72 

  cat8∆ wtAdr1 0.000015 0.0085 567   

  CAT8 Adr1c 0.000043 0.022 512   

  cat8∆ Adr1c 0.000022 0.016 727   

1 Wild-type (wt) is CKY13 adr1∆kanmx; ∆ is CKY19 adr1∆kanmx cat8∆natmx. 
2 Activator is wildtype Adr1 (wtAdr1) carried on on pKD16 or Adr1c (S230A) carried on pKD14. 
3 mRNA expression levels were measured by quantitative real-time PCR as described in Materials and Methods. 
Primer sequences are available upon request. The means of three biological replicates performed in duplicate 
are shown. The average standard deviation was about 20%. 
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