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Figure S1 contains additional data on the Oct4 purifications and Oct4 associated proteins and is 
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Figure S2, related to Figure 2 
Figure S2 contains additional data on the purifications of F-Sall4, F-Dax1, F-Tcfcp2l1 and F-
Esrrb and is linked to Figure 2 in the main article. 
 
Figure S3, related to Figure 3 
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and is linked to Figure 3 in the main article. 
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Table S1 contains the emPAI scores of interacting proteins in all Oct4 purifications. 
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Tables S2 to S5 contain the mascot scores and numbers of unique peptides of interacting 
proteins in all purifications of F-Sall4, F-Dax1, F-Tcfcp2l1 and F-Dax1, respectively.  
 
Tables S6 to S9, related to Figure 2 
Tables S6 to S9 contain the emPAI scores of interacting proteins in all purifications of F-Sall4, 
F-Dax1, F-Tcfcp2l1 and F-Dax1, respectively.  
 
 



Supplemental Experimental Procedures 

Antibodies used in Figures S1, S2, S3 
anti-Sox2 (Y17, Santa Cruz), anti-Sall4 (PP-PPZ 0601-00, Perseus Proteomics), anti-Oct4 
(C10, Santa Cruz), anti-Dax1 (sc-841, Santa Cruz), anti-Tcfcp2l1 (ARP32606, Aviva), anti-
Esrrb (PP-H6707-00, R&D systems), anti-Flag (M2, Sigma), anti-Sall1 (PP-K9814-00, R&D), 
anti-Wdr5 (07-706, Upstate), anti-Ep400 (A300-541a, Bethyl Laboratories), anti-Lamin B1 
(C20, Santa Cruz). 
 
Western and RT-PCR analysis of ES cell lines 
Whole cell extracts of F-Oct4 ES cells, ZHBTc4 ES cells and CGR8 ES cells were analysed by 
western blot with the indicated antibodies. For RT-PCR analysis, RNA was purified from 
5x106 cells using the RNeasy protocol (Qiagen). cDNA was synthesised using 2.5μg RNA 
primed with random hexamers according to the Superscript First Strand Synthesis System 
(Invitrogen). PCRs were performed on a Roche Lightcycler by an initial denaturation at 95°C 
for 5 mins, followed by 45 cycles of denaturation (95°C, 5s), annealing (58°C, 10 s) and 
elongation (72°C, 20 s).  
 
Primers used for RT-PCR analysis of ES cell lines 

TBP FW ggggagctgtgatgtgaagt 

TBP RV ccaggaaataattctggctca 

Klf4 FW cgggaagggagaagact 

Klf RV gacttcctcacgccaacg 

Zfp42 FW cagctcctgcacacagaaga 

Zfp42 RV actgatccgcaaacacctg 

Eras FW gcccctcatcagactgctac 

Eras RV gcagctcaaggaagaggtgt 

Dax1 FW accgtgctctttaacccaga 

Dax1 RV ccggatgtgctcagtaagg 

Fgf5 FW gtttccagtggagcccttc 

Fgf5RV gagacacagcaaatatttccaaaa 

T (Brachyury) FW cagcccacctactggctcta 

T (Brachyury) RV gagcctggggtgatggta 

 

Superose 6 gelfiltration of ES cell nuclear extracts 
200 μl ES cell nuclear extract was separated on a 25 ml Superose 6 gel filtration column (GE 
Healthcare) with a flow rate of 0.1 ml per minute in C-100 buffer (20 mM Hepes pH 7.6, 0.2 
mM EDTA, 1.5 mM MgCl2, 100 mM KCl, 20% glycerol). 0.5 ml elution fractions were TCA 
precipitated, separated on SDS polyacrylamide and western blots probed with anti-Oct3/4 
antibody (sc-8628, Santa Cruz) or anti-Mta2 (8106, Abcam). The Superose 6 column was 
calibrated with gel filtration calibration standards (GE Healthcare).   
 
Mass spectrometric analysis 
1D SDS-PAGE gel lanes were cut into 2-mm slices using an automatic gel slicer and subjected 
to in-gel reduction with dithiothreitol, alkylation with iodoacetamide and digestion with trypsin 
(Promega, sequencing grade), essentially as described by (Wilm et al., 1996). Nanoflow LC-
MS/MS was performed on an 1100 series capillary LC system (Agilent Technologies) coupled 
to an LTQ-Orbitrap mass spectrometer (Thermo) operating in positive mode and equipped with 
a nanospray source. Peptide mixtures were trapped on a ReproSil C18 reversed phase column 
(Dr Maisch GmbH; column dimensions 1.5 cm × 100 µm, packed in-house) at a flow rate of 8 
µl/min. Peptide separation was performed on ReproSil C18 reversed phase column (Dr Maisch 
GmbH; column dimensions 15 cm × 50 µm, packed in-house) using a linear gradient from 0 to 



80% B (A = 0.1 % formic acid; B = 80% (v/v) acetonitrile, 0.1 % formic acid) in 70 min and at 
a constant flow rate of 200 nl/min using a splitter. The column eluent was directly sprayed into 
the ESI source of the mass spectrometer. Mass spectra were acquired in continuum mode; 
fragmentation of the peptides was performed in data-dependent mode. Peak lists were 
automatically created from raw data files using the Mascot Distiller software (version 2.1; 
MatrixScience). The Mascot search algorithm (version 2.2, MatrixScience) was used for 
searching against the NCBInr database (release NCBInr_20090222; taxonomy: Mus musculus) 
or the IPI_mouse_database (release 20090924). The peptide tolerance was typically set to 10 
ppm and the fragment ion tolerance to 0.8 Da. A maximum number of 2 missed cleavages by 
trypsin were allowed and carbamidomethylated cysteine and oxidized methionine were set as 
fixed and variable modifications, respectively. The Mascot score cut-off value for a positive 
protein hit was set to 60, based on at least two peptides. In case of protein identifications with 
Mascot scores between 50 and 60, or that were based on only one peptide, individual peptide 
MS/MS spectra were checked manually and either interpreted as valid identifications or 
discarded. We also show a more quantitative measure of our identified proteins, emPAI score 
(Ishihama et al., 2005). emPAI score incorporates the number of peptides identified per protein 
(spectral counts) normalized by the theoretical number of peptides. This is a superior method 
over just counting the number of identified peptides, because it takes account of the fact that, 
for the same number of molecules, larger proteins and proteins with many peptides in the 
preferred mass range for mass spectrometry will generate more observed peptides.  
 
Wilm, M., Shevchenko, A., Houthaeve, T., Breit, S., Schweigerer, L., Fotsis, T., and Mann, M. 
(1996). Femtomole sequencing of proteins from polyacrylamide gels by nano-electrospray 
mass spectrometry. Nature 379, 466-469. 
Ishihama, Y., Oda, Y., Tabata, T., Sato, T., Nagasu, T., Rappsilber, J., and Mann, M. (2005). 
Exponentially modified protein abundance index (emPAI) for estimation of absolute protein 
amount in proteomics by the number of sequenced peptides per protein. Mol Cell Proteomics 
4, 1265-1272. 
 
Immunoprecipitation with tagged proteins 
Coding sequences were amplified from mouse ES cell cDNA and inserted with an C-terminal 
V5-tag (Tcfcp2l1 and Zfp143) or FLAG-tag (Nac1) into a pPyCAG-driven expression vector. 
46C ES cells (Ying et al., 2003) were transfected with the constructs using Lipofectamine 2000 
(Invitrogen), nuclear extracts were made 24 hrs after transfection and immunoprecipitations 
were done, as described in the Experimental Procedures. 
 
Primers used for amplification ChIP targets 

Gene FW primer RV primer 
Fbxo15 (-0.6kb) TCCCCCTGTAAATTCACTCA TAGCTAGCTGGTTGGTCCAC 

Rest (-3.1kb) CTCCCCTGGACAATAGCTTC CGTCCTTCATTTCCTCAGTG 

Nanog enhancer (-5kb) GTCCCCGCTCCTTTTCAGCACTAACCATAC CGGTTTGAATAGGGAGGAGGGCGTCT 

Nanog promoter (-0.2kb) AAGATGAATAAAGTGAAATGAGGTAAAGC ACTGGGAGGGAGGGAAAGC 

Dppa3 (-1.7kb) GATCCAGCTGGTCTGAGCTA GTGCAGGGATCATAGGAGTG 

Zfp42 enhancer (-14kb) GTGTGGTGTTGAGCAGGTGT TGACACAAAGCTTCACTACGG 

Mybl2 (-2.4kb) GACCACTCCCAGGTTTGACT AGGAATCTGGTGACCTCCAC 

Pcsk6 (+11.5kb) ACTTGGGATCCTCCCTTCTT ATCCTAGGCAGTGCTGGTCT 

Mcl1 (+4.7kb) CTCCCCTTGGAAGTTAACCA GATGGCTGACTGGAGTCTCA 

Pramel6 (+8.5kb) CTCAGGGAACGCCAGTTTAT ATGGGATCCCCACATAGAAA 

Loxl1 (+33.6kb) TGCATTGTCAAGAAACAAAGG TTTCTGGATAGCCCATCTCC 

B3gnt7 (+7.6kb) ATCCCACTGTTACCCAGAGC CCCTACTCCCCGGTACTACA 

Slc27a4 (+17.9kb) TAGTCTTTGGCGGCAGTTTA CTTCCTCCTCCCATTCTTGT 

Sirpa (-5.0kb) CTGGACTCATTGTGGATTGG TCTGGGGATCTGGTTCTACC 



 

References for Oct4 interaction network 
References for (genome-wide) chromatin immunoprecipitation data; Oct4 (Chen et al., 2008b; 
Endoh et al., 2008; Kim et al., 2008), Sox2 (Chen et al., 2008b; Kim et al., 2008), Esrrb (Chen 
et al., 2008b; van den Berg et al., 2008), Klf5 (Jiang et al., 2008; Kim et al., 2008; Parisi et al., 
2008), Dax1, Nac1 (Kim et al., 2008), Tcfcp2l1 (Chen et al., 2008b), PRC1 complex (Boyer et 
al., 2006; Endoh et al., 2008; Ku et al., 2008). References for ES cell and developmental 
phenotypes (Table 2); NuRD subunits (Hendrich et al., 2001; Kaji et al., 2006; Lagger et al., 
2002; Liang et al., 2008; Marino and Nusse, 2007; Zimmermann et al., 2007), SWI/SNF 
subunits (Bultman et al., 2000; Fazzio et al., 2008; Kim et al., 2001; Klochendler-Yeivin et al., 
2000), PRC1 subunits (Endoh et al., 2008; Hu et al., 2009; Pirity et al., 2005; Takihara et al., 
1997; van der Stoop et al., 2008; Voncken et al., 2003), Trrap subunits (Fazzio et al., 2008; 
Herceg et al., 2001; Ueda et al., 2007), Lsd1 complex (Hildebrand and Soriano, 2002; Wang et 
al., 2009; Wang et al., 2007), Sall4 (Elling et al., 2006; Yuri et al., 2009; Zhang et al., 2006), 
Sall1 (Nishinakamura et al., 2001), Zfp219 (Hu et al., 2009), Wdr5 (Ding et al., 2009), Ubp1 
(Parekh et al., 2004), Mga (Hu et al., 2009), Arid3b (Takebe et al., 2006), Sox2 (Avilion et al., 
2003; Masui et al., 2007), Nac1 (Mackler et al., 2008; Wang et al., 2006), Tcfcp2l1 (Ivanova et 
al., 2006), Rbpj (Oka et al., 1995), Esrrb (Ivanova et al., 2006; Loh et al., 2006; Luo et al., 
1997), hcfc1 (Dejosez et al., 2008), Dax1 (Niakan et al., 2006), Zfp143 (Chen et al., 2008a), 
Pml (Wang et al., 1998), Foxp4 (Li et al., 2004), Ctbp2 (Hildebrand and Soriano, 2002; 
Tarleton and Lemischka, 2010), Klf5 (Parisi et al., 2008; Shindo et al., 2002), Rif1 (Loh et al., 
2006), Smc1a (Hu et al., 2009), Msh2 (de Wind et al., 1995), Ogt (O'Donnell et al., 2004; Shafi 
et al., 2000). 
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