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Supplemental Experimental Procedures 
 
Expression, purification and analysis of recombinant Sir proteins and complexes. 
Recombinant proteins and complexes were expressed in 0.5 l liquid cultures of a Spodoptera 
frugiperda cell line Sf21. Infection was performed at a density of 0.5×10-6 cells/ml. Single 
infection was used to express Sir3 and Sir4 whereas co-infections at empirically optimized virus 
ratios were used for all 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. Sir3 
and Sir2 were 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 column volumes of washing buffer: 50mM NaH2PO4 pH 8.3; 0.3 M NaCl; 
40mM imidazole; 1% Triton X100. The column was then washed with five column volumes of 
washing buffer without Triton X-100. Proteins were eluted in wash buffer with 0.25M imidazole. 
Eluted fractions of one column volume were analyzed by SDS-PAGE and Coomassie blue 
staining. Eluted fractions of similar concentrations were pooled and dialyzed against a buffer 
containing 50mM Tris-Cl pH 8.0; 0.15 M NaCl; 0.1mM EDTA; 0.1% NP40; 10% glycerol and 
protease inhibitors. Proteins were stored at -80°C after fast freezing in liquid nitrogen. The Sir2-
3-4, Sir2-4 and the Sir3-4 complexes were purified over a Calmodulin column as above 
(Amersham Biosciences, Piscataway, NJ, USA) using the Sir4-CBD fusion. Washing buffer 
contained: 10mM β-mercaptoethanol; 10mM Tris-Cl pH 8.0; 0.3M NaCl; 1mM Mg-acetate; 
1mM imidazole; 2mM CaCl2; 0.1% NP40. Elution buffer contained 2mM EGTA instead of 
CaCl2. Purified Sir complexes were dialyzed and frozen as for Sir3 and Sir2. Analysis by sucrose 
density gradient centrifugation was described previously (Cubizolles et al., 2006). Protein 
concentration was determined on gels using Coomassie blue staining and a calibrated amount of 
catalase as standard.  
 
Expression and purification of Sir4 domains 
Sir4N (aa 3-271) and Sir4cc (aa 1268-1358) were cloned into pET30a (Novagen) cut with 
EcoRI/NcoI. Proteins were expressed in BL21(DE3)Gold E. coli cells (Novagen) using the 
autoinduction system from Novagen. Cell pellets of 1.5g were resuspended in 5 ml CelLytic B 
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(SIGMA) with the protease inhibitor cocktail (Braguglia et al., 1998). Lysate was rocked for 10 
min at 10°C, sonicated on ice 6x10s and cleared by centrifugation in Sorvall HB6 at 10’000 rpm, 
10 min. Purification from the supernatant was carried out with AKTA-Prime system (Amersham) 
using a pre-packed 1 ml Ni-NTA-superflow Nickel column (Quiagen). After washing with 20 ml 
washing buffer (50mM NaPO4 pH 8.0; 0.3M NaCl; 62mM Imidazole) at 4°C, proteins were 
eluted with an imidazole gradient from 62 to 250mM. Peak fractions were pooled and dialyzed 
against storage buffer (50mM Tris-Cl pH 7.5; 150mM NaCl; 0.3 mM EDTA; 0.1% NP40, 10% 
glycerol).  
 
Cloning of 601-167-3mers and reconstitution of trimers of nucleosomes. 
Multimers of the 601 sequence of 167-bp repeat length were cut with AvaI (NEB), incubated in 
water at 45°C for 10min and then chilled in ice. Ligase buffer and ligase 1 (NEB) were added 
and the mixture was incubated for 20 min at room temperature. DNA was extracted with 
phenol/chloroform/isoamylalcohol and multimers of 601-167 were separated on a 0.7% agarose 
gel run in 0.2x TB buffer. Arrays of appropriate size were extracted and cloned into the AvaI site 
of a pUC18 (Huynh et al., 2005). For large scale preparation for chromatin reconstitution the 601 
arrays were excised from this vector with EcoRV and DNA was prepared as described in Huynh 
et al (Huynh et al., 2005). End-labeling was carried out with γATP (Amersham) and T4 
polynucleotide kinase (NEB). For Cy5 labeling, arrays were digested with EcoRI and HindIII 
and overhangs filled in with Klenow enzyme (exonuclease deficient, NEB) in the presence of 
Cy5-dCTP (Amersham). Xenopus or S. cerevisiae histones were expressed and purified 
according to Luger and colleagues (Luger et al., 1997) and plasmids expressing ScHtz1, and the 
XlgH4 histones were a kind gift of Karolin Luger. Plasmid expressing XlgH3 was a kind gift of 
Tom Owen-Hughes. H4K16Q was prepared by site-directed mutagenesis.  
Arrays of nucleosomes were reconstituted as described (Huynh et al., 2005) and were analysed 
on native 0.7% agarose gels, run in 0.2x TB buffer at 90V for 1hour 30 minutes at 4°C. The gels 
were stained with EtBr and scanned by Chemidoc apparatus (Biorad), or by autoradiography by 
using Phosphorscreens (Amersham).  
 
Analysis of Sir/chromatin complexes by native agarose gel electrophoresis.  
Trimers of radiolabeled 601-167 nucleosomes at 2x10-8M were incubated for 20min in ice with 
Sir proteins or complexes as indicated in a buffer containing 10mM TEA pH8.0, 25mM NaCl, 
0.05% Tween20. The binding mixture was run on a 0.7% agarose gel in 0.2x TB buffer at 90V 
for 3hr at 4°C. Gels were dried and exposed to Phosphorscreens and band intensity was 
monitored by ImageQuant TL 2005 (Amersham). For Cy5-labeled chromatin, the gels were 
scanned directly after running using the typhoon scanner. 
Recombinant Dot1 was expressed and purified as described (van Leeuwen et al., 2002). To 
methylate nucleosomes at H3K79, trimers of nucleosomes at a final concentration of 0.8x10-6 M 
were incubated for 1h at 30°C with 50 ng recombinant S. cerevisiae Dot1 and 1μl 3H-SAM 
(Amersham) in 10 μl of 25mM Tris-Cl pH 7.9, 40mM NaCl. Modified nucleosomes were then 
diluted to 2x10-8 M for the binding assay as described above. To exclude effects of Dot1 itself, 
the control incubation included Dot1 but not SAM. The degree of methylation at H3K79 was 
monitored by Western blotting with antibodies against H3, H3K79me1, H3K79me2 and 
H3K79me3. Quantitation of the degree of modification was performed by comparison to 
histones extracted from yeast for which the modification status had been determined by mass 
spectroscopy (van Leeuwen et al., 2002; Frederiks et al., 2008).  
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O-AADPR was purified as described (Tanner et al., 2000) and both purity and concentration 
were monitored by HPLC (Fig. S4). Sir2-3-4 complex or Sir3 were pre-incubated with 50μM 
purified O-AADPR prior to addition to nucleosome trimers at the indicated concentration. After 
30 min in ice, the material was fixed with 0.05% glutaraldehyde for 20 min prior to agarose gel 
electrophoresis. The electromobility shift assays with the fragments of Sir4 were carried out as 
described above in the same binding buffer. 
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Figure S1. Analysis of the size of Sir proteins and Sir complexes  
(A)-(D) The peak elution fraction of the purification of Sir3 (A), Sir2-4 (B), Sir4 (C) and Sir3-4 
(D) were loaded on a 0-30% sucrose, 10% glycerol gradient and even fractions were analyzed on 
a 10% SDS-PAGE and stained with Coomassie blue. The gels were scanned with the Chemidoc 
system (Biorad) and the intensities of the bands of the respective proteins were quantified with 
Quantity one and plotted against their position in the gradient. The data for sedimentation of the 
purified Sir2-3-4 complex is also plotted in (A) (Cubizolles et al., 2006). The elution fractions 
used to load the gradient are shown on the left side of the gels. The molecular weight calibration 
of the gradients is shown above the gels of the fractions. 
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Figure S2. Analyses of the binding of Sir2-3-4, Sir2-4 and Sir3 to chromatin 
(A)  Sir2-3-4 or Sir2-4 was bound to the Widom 601 trimer of nucleosomes at 10-8M. The molar 
ratio of Sir per nucleosome was 0.5:1.  The 147bp competitor DNA was added in molar excess 
as indicated (1- , 5- or 10-fold over trimer concentration) which competes efficiently for Sir2-4 
and less efficiently for Sir2-3-4 binding.  
(B) Binding of Sir2-3-4 to trimer is linear at a nucleosome concentration of 10-7M. Radiolabeled 
trimer was incubated with indicated molar ratios of Sir2-3-4 complex and binding analyzed by 
electrophoretic mobility shift assay. The binding was monitored by the disappearance of free 
chromatin and plotted against Sir2-3-4 concentrations. In contrast to the cooperative binding 
observed at 10-8M, complex formation increases linearly with SIR concentration. 
 (C) Neither Htz1 or H4K16Q disrupt the binding of Sir2-3-4 complex to chromatin. Increasing 
amounts of Sir2-3-4 were titrated on constant amount of reconstituted trimers of nucleosomes in 
which H2A and H4 were substituted by Htz1 and H4K16Q respectively (lanes 7-10). The same 
titration has been applied to trimers of nucleosomes containing H2A and WT histone H4 (lanes 
2-5). Samples of the titration were loaded on a native agarose gel and analyzed by 
autoradiography. The molar ratio of Sir2-3-4 to nucleosomes is shown on the top of the gel. 
(D) Sir3 prefers chromatin bearing the H4 tail. Increasing amounts of Sir3 were titrated into a 
constant amount of reconstituted trimers of nucleosomes reconstituted with WT octamer or 
octamer lacking both the first 20 N-terminal aa of histone H4 and the first 19 aa of histones H3 
(gH3gH4) (lanes 8-12). Samples of the titration were loaded on a native agarose gel and 
analyzed by autoradiography. The molar ratio of Sir3 to nucleosomes is shown on the top of the 
gel. Sir3 binding is quantified as the disappearance of unbound chromatin; the mean ± standard 
deviation (SD) of three experiments is shown for WT and gH4 chromatin. 
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Figure S3. Neither SAM nor ADP-ribose has an effect on binding of Sir2-3-4 complex to 
chromatin.  
(A) High molar ratio of Dot1 is needed to shift nucleosomes. The binding of Dot1 to a hexamer 
of nucleosomes at 2x10-8M was performed in the presence of either SAM dilution buffer alone 
(25mM Tris pH 7.9) or 27μm SAM (NEB). The molar ratio of Dot1 methyltransferase per 
nucleosome is indicated at the top of the native agarose gel. At the concentration of Dot1 used in 
the chromatin modification experiments in Figure 3 (0.1:1) there is no shift of the nucleosomal 
trimer.  The Cy5 labeled chromatin was detected using the typhoon scanner. 
(B) Titration of Sir2-3-4 and chromatin as in Figure 3C was performed in the presence (lanes 6-8) 
or absence (lanes 2-4) of SAM in the absence of Dot1. Samples of the titration were loaded on a 
native agarose gel and analyzed by autoradiography.  
(C) Titration of Sir2-3-4 and chromatin as in Figure 4B was performed in the presence (lanes 8-
12) or absence (lanes 2-6) of 50 μM ADP-ribose (ADPR). Samples of the titration were loaded 
on a native agarose gel and analyzed by autoradiography.  
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Figure S4. Purification and comparison of O-AADPR and ADPR 
O-AADPR was produced and purified as described in Methods. In panel (A) we show the HPLC 
reverse phase profile of ADPR, which lacks the acetyl group derived from an aliquot of O-
AADPR. Panel (B) shows the HPLC reverse phase elution from purification of O-AADPR with 
two peaks represent 3’- and 2’-O-AADPR. 
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Figure S5. Monitoring binding activities of the Sir4cc coiled-coil domain and Sir4N. 
(A) and (B) Increasing amounts of Sir4cc were titrated on constant amount of 147-bp of naked 
DNA or constant amount of trimer of radiolabeled nucleosomes. Samples of the titration were 
loaded on a native agarose gel and analyzed by EtBr stain in panel (A), and autoradiography in 
panel (B). The molar ratio of Sir4cc to molecules of DNA or to nucleosomes is shown. For 
comparison, panel (B) shows a titration of Sir2-3-4 complex. 
(C) Sir4N competes with Sir2-3-4 complex for binding to chromatin. Arrays of nucleosomes 
were incubated with Sir4N, with Sir2-3-4 or with both Sir4N and Sir2-3-4, as indicated on the 
top of the gel. The same material was then incubated with affinity purified antibodies against 
Sir2 (Gotta et al., 1996), as indicated, in order to separate the Sir2-3-4/nucleosomes complexes 
from the Sir4N/nucleosomes complexes. Samples of the binding assays were analyzed by native 
agarose gel electrophoresis and autoradiography. 
 

  


