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Supplemental Experimental Procedures 

Yeast strains and media. 

The genotypes of the strains described in this paper are listed in Table 1. Media and standards 

genetic methods were performed as described in (Rose et al., 1990). Yeast transformations 

were performed by the lithium acetate method. 

Baculovirus expression and purification of recombinant proteins 

Recombinant proteins and complexes were expressed in 0.5 l liquid cultures of the insect 

(Spodoptera frugiperda) cell line Sf21. Infection was performed at a density of 0.5×106 cells/ml. 

Single infection was used to express Sir2p, whereas multiple infections at empirically optimized 

ratios were used for the Sir2-3-4 , and Sir2-4 complexes. 

Cell extracts were obtained by resuspending insect cells in the following buffer supplemented 

with a cocktail of protease inhibitors (Braguglia et al., 1998): 50mM Hepes-OH pH 7.5; 0.2 M 

NaCl; 0.05% Na-deoxycholate; 0.5% NP40. Cleared extract was obtained after centrifugation at 

9000 rpm in a Sorvall SS-34 rotor for 20 min at 4°C. 

Sir2p was purified from the cleared extract by affinity chromatography using Ni-NTA resin 

(Qiagen, Chatsworth, CA, USA). After recovery of the flow-through (FT), the column was 

washed with five volumes of washing buffer: 50mM NaH2PO4 pH 8.3; 0.3 M NaCl; 20 mM 

imidazole; 1% Triton X100, and eluted fractions of one column volume were analyzed by SDS-

PAGE. Elution buffer was wash buffer +0.25 M imidazole. 

The SIR2-3-4 and Sir2-4 complexes were purified over a calmodulin column as above 

(Amersham Biosciences, Piscataway, NJ, USA) using the Sir4-TAP fusion (Fig. 1). Washing 

buffer contained:10 mM β-mercaptoethanol; 10 mM Tris-Cl pH 8.0; 0.3 M NaCl; 1 mM Mg-



 

 

acetate; 1 mM imidazole; 2 mM CaCl2; 0.1% NP40. Elution buffer was the same except 2 mM 

EGTA replaced the calcium. Purified Sir proteins were stored at –80°C after fast freezing in 

liquid nitrogen in 50mM Tris-Cl pH 8.0; 0.15 M NaCl; 0.1mM EDTA; 1 mM MgCl2; 2.7 mM KCl; 

0.1% NP40; 10% glycerol and protease inhibitors. 

After an initial calmodulin step, the sir2L-3-4 complex was purified by precipitation with anti-

FLAG M2 affinity gel (Sigma-Aldrich, St. Louis, MO, USA). Washing and elution were performed 

in a 1.5ml Eppendorf tube in elution buffer complemented with 0.4 mg/ml human insulin and 0.4 

mg/ml FLAG peptide (Sigma-Aldrich, St. Louis, MO, USA). 

Plasmid constructions 

The pJG45 vector: 2µ ORI, TRP1, expresses B42-NLS-HA under control of the GAL10 UAS. 

The plasmids pJG45-Sir2 (Cockell et al., 2000); pJG45-sir2L (Perrod et al., 2001) and pJG45-

sir2YL (obtained from pJG45-Sir2 by PCR mutagenesis; this study) were constructed by in-

frame ligation of the appropriate SIR2 fragment into the EcoRI and XhoI sites of the vector 

pJG45. Note that a previous publication describing strains bearing the sir2 P394L mutation 

actually carried two secondary mutations that were signalled after publication in a corrigiendum 

(Cockell et al., 2000). As stated, the single mutant is dominant negative for TPE when 

overexpressed, just as wild-type Sir2p is dominant negative for TPE when overexpressed 

(Cockell et al., 1998). Our extended studies of the sir2L mutant presented here include low level 

expression studies and assays for RPE, which were not available previously. 

EcoRI-XhoI fragments of pJG45sir2 (WT and mutant) were subcloned in pGBT9 vector (2µ ORI, 

which expresses Gal4 DNA binding domain fusions under control of the ADH1 promoter). pRS-

Sir2 (for silencing complementation assay in GA-427) was obtained by cloning a fragment 

EcoRI-XhoI (from pJG45-Sir2) into pPS212 vector, which was then excised by SmaI-XhoI and 

filled in to ligate with pRS414 digested with SmaI. Sir2L and sir2YL mutations were introduced 

into pRS315-Sir2 (Cuperus et al., 2000) as follows: a StuI-SacI fragment from pJG45-sir2L or 

pJG45-sir2YL was subcloned into pRS315-Sir2 cut StuI-SacI (partial digestion), yielding the 

plasmids pRS315-Sir2, pRS315-sir2L and pRS315 that were used in Fig3C. 



 

 

The pVL1393-Sir2 (for baculovirus expression of Sir2p in this study) was obtained by cloning a 

SmaI-XbaI fragment from pPS212-Sir2 into pVL1393 (Pharmingen) cleaved by SmaI-XbaI. 

pVL1393-Sir2 was used to generate the baculovirus following the manufacturer’s instructions. 

pRS-sir4Cterm-TAP was obtained by gap repair: A fragment XbaI-SmaI from pKan59 (Ivy et al., 

1986) was subcloned into pRS315. A PshAI-SphI gap was made in pRS315- sir4Cterm to do the 

gap repair in GA-2981 and allow recovery of pRS315-sir4Cterm-TAP. pVL1392-Sir4 was 

obtained by subcloned a EcoRI/ClaI filled-in fragment from pRDSir4 (unpublished construction) 

into pVL1392 (Pharmingen) cut with EcoRI-SmaI. 

pVL1392-Sir4-TAP (for baculovirus expression of Sir4p in this study) was obtained by cloning 

the appropriate BamHI fragment from pRS-sir4Cterm-TAP into pVL1392-Sir4 cut BamHI. 

pVL1392-Sir4-TAP was used to generate baculovirus following the manufacturer instructions. 

The baculovirus used to express HA-HIS-Sir3 is described in (Ghidelli et al., 2001). 

pADH426-sir2H364Y (kind gift of D. Shore, unpublished) was cut XhoI-EcoRI and subcloned into 

XhoI-EcoRI-digested pJG45 yielding pJG45-sir2H364Y (see Fig. 4A). pRS425-sir2H364Y (see Fig. 

4B) was obtained by cloning the Acc65I (filled in)-EcoRI fragment from pJG45-sir2H364Y into 

SmaI-EcoRI-cut pRS425. This fragment contains the full length sir2H364Y fused with B42-NLS-HA 

and the GalUAS of pJG45. 

Glutaraldehyde crosslinking 

Purified Sir2p was treated with an increasing amounts of glutaraldehyde (0.0005%; 0.005%; 

0.05%) for 20 min at 21˚C. The reaction was stopped by adding SDS gel loading buffer and 

boiling for 5 min. 5µg of protein are analyzed on a 4-12% SDS-PAGE, stained by Coomassie 

blue. Multimers of Sir2p are indicated as dimer and trimer. 

Primers and probes used for real-time PCR 

SMC2 Taqman probe: CGACGCGAATCCATCTTCCCAAATAATT 

Fw primer: AATTGGATTTGGCTAAGCGTAATC 

Rv primer: CTCCAATGTCCCTCAAAATTTCTT 

Telo VI-R 0.5kb taqman probe: TCACGTTCGAATCCTTAAGTAAAACACATTCCG 

Fw primer: GGCTGGACTACTTTCTGGAATAGC 

Rv primer: GAACTGTGCATCCACTCGTTAGG 



 

 

rDNA NTS taqman probe: TCAACTGCTTTCGCATGAAGTACCTCCC 

Fw primer: TTCCAAACTCTTTTCGAACTTGTC 

Rv primer: CATGGAGTACAAGTGTGAGGAAAAGTA 
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Figure S1: 

(A) A schematic representation of the targeted reporter locus, Tel VII-L, bearing the URA3 

reporter gene. As indicated, a wild-type (SIR4+ strain GA-503) and the same strain into which 

the TAP-tag was integrated as a C-terminal fusion to SIR4 (GA-2981) were tested for their ability 

to silence URA3 at Tel VII-L. As a negative control, an isogenic strain mutated for sir2 (GA-1536) 

was used. Tenfold serial dilutions were spotted onto appropriate media (SD ± 5-FOA). 

Complementation by the Sir3-HA construct was previously published (Ghidelli et al., 2001). 

  



 

 

 

Figure S2: Multimers of Sir2p and levels of expression in vivo 

(A) A Coomassie-blue stained SDS-PAGE analysis of the higher order complexes that result 

from crosslinking Sir2p. Purified Sir2p was treated with increasing amounts of glutaraldehyde 

(0.0005%; 0.005%; 0.05%) for 20 min at 21˚C. The reaction was stopped by adding SDS gel 

loading buffer and boiling for 5 min. 5µg of protein are analyzed on a 4-12% SDS-PAGE, stained 

by Coomassie blue. Multimers of Sir2p are indicated as dimer and trimer. As expected, at high 

levels of glutaldehyde, Sir2p fails to enter the gel. 

(B) The levels of expression of the indicated Sir2 variants are quantified by Western blot with an 

anti-HA antibody from whole-cell extracts of a sir2∆  strain (GA-759) appropriately transformed 

with pJG45 expressing the variants on glucose. Anti-tubulin (Tat1) is an internal control for 

loading. 

 

 

 

 

 



 

 

 

 

Figure S3: Mutant sir2 forms complement RPE in vivo 

(A) A SIR2+ strain (GA-758) and its isogenic sir2∆  strain (GA-759) expressing the indicated sir2 

variants were tested for their ability to silence a URA3 reporter gene within the rDNA. Five-fold 

serial dilutions of cultures transformed with the indicated pJG45 based plasmids were spotted 

onto the indicated glucose-containing media (SD -/+ Uracil). Glucose-containing media confers a 

lower level of expression than galactose, which is shown in Figure 4. Color-coding helps identify 

the mutants present in each assay: wild-type Sir2p (purple); sir2L (red); sir2H364Y (brown); sir2YL 

(grey), as in Fig. 4. (B) A sir2  strain (GA-759) expressing two copies of indicated Sir2 variants 

were tested for their ability to silence a URA3 reporter gene within the rDNA, as in Fig. S3A. The 

vectors used are pJG45 and pRS425. Control media was lacking both tryptophan and leucine, 

while tester plates also lacked uracil. 

 



 

 

 

 

Table S1  
 
Strains Genotype References 
GA-503 MATa ade2-101 his3-∆200 leu2-801 trp1∆63 ura3-52 

ppr1::HIS3 adh4::URA3 TelVI-L ADE2::TelV-R 
Formerly UCC111 
D. Gottschling 

GA-1536 GA-503 bearing sir2::KanMX6 This study 
GA-2981 GA-503 bearing SIR4-TAP-TRP1 This study 
GA-426 MATa ade2::hisG can1::his his3-11 leu2 trp1∆ura3-52 

ADE2::TelVR 
Stone and Pillus, 
1996 

GA-427 GA-426 bearing sir2::HIS3 (partial deletion) Gotta et al., 1997 
GA-1284 GA-426 bearing sir2::HIS5+ (complete deletion) This study 
GA-758 MATα his3-∆200 leu2-∆1 trp1-∆63 ura3-167 

RDN::mURA3/HIS3 
Smith et al., 1998 

GA-759 GA-758 bearing sir2::KanMX4 J. Smith, unpublished 
GA-1036 MATa leu2-3,112 his3∆trp1 ura3-52 gal2 

hml::2UASg-URA3(+)∆e-I 
Boscheron et al., 1996 

YG-580 MATa adh4::URA3 TelVII-L sir2::KanMX4 Cuperus et al., 2000 
YG-581 MATa adh4::4xUASg-URA3 TelVII-L sir2 ::KanMX4 Cuperus et al., 2000 
 


