Supplementary material

The PUB method is based on using enzyme/substrate pairs. One protein of interest is fused to the humanized wild type Escherichia coli enzyme biotin ligase (BirA), while another protein is fused to biotin acceptor peptide (BAP) substrate. If the two proteins, for example, BAP-Sox2 and BirA-Oct4 interact, BirA will catalyze site-specific biotinylation of BAP, and we can detect biotinylated BAP either by Western blotting or mass spectrometry of cell lysate (Fig. S1). It is well known that Sox2 has HMG domain and Oct4 has POUS with POUHD domains which help them to bind closely on specific DNA sites and these interactions in vivo are transient.
Despite the fact that the detection is observed on fixed or lysed cells, the labeling of the PPI of interest occurs in vivo, and transient interactions can be identified. The reporter design is based on the specificity of the BirA/BAP pair. Bacterial BirA enzyme does not biotinylate any endogenous proteins inside of mammalian cells and the BAP is not recognized by the mammalian biotin ligase. Thus, BAP biotinylation is only the result of the direct contact or close proximity of BirA.
A striking difference in the level of biotinylation compared with control proteins indicated the presence of a significant number of composite sites in the genome that allowed the recombinant proteins BAP-Sox2 and BirA-Oct4 to come closer together. 
[image: ]
Figure S1. Detection of protein-protein interaction with biotin ligase and a biotin acceptor peptide substrate. HMG box domain of Sox2 and POUS with POUHD domains of Oct4 allow to bind closely on DNA composite motifs like Utf1 or other. Proximity between Biotin Acceptor Peptide (BAP) and wild type BirA results in site-specific biotinylation of the target molecule. Biotinylation level of BAP can be estimated by Western blotting or LC-MS/MS [27]. Logo sequences of HMG DNA-binding domains of some mammalian species (human, cow, sheep, goat, pig, mouse), chicken, frog and fish. Logo sequences of POUS and POUHD domains of some mammalian species (human, cow, sheep, goat, cat, dog, rat, mouse), chicken and frog.

Table S1. Distribution of Utf1-like, Fgf4-like and Hoxb1-like canonic variant motifs in human genome.
	Chromosome
	Sites hits

	
	Utf1-like
HWTTSWnATGYWDGD
	Fgf4-like
HWTTSWnnnnATGYWDWD
	Hoxb1-like
HWTTSWnATGYWDWD

	1
	5016
	7004
	7488

	2
	5887
	8581
	8789

	3
	5126
	7111
	7449

	4
	5282
	7726
	8070

	5
	4942
	6628
	6971

	6
	4508
	6171
	6536

	7
	3750
	5303
	5576

	8
	3808
	4993
	5374

	9
	2823
	3936
	4187

	10
	3003
	4109
	4365

	11
	6761
	4059
	4468

	12
	3076
	4404
	4519

	13
	2534
	3986
	4111

	14
	2141
	2932
	3156

	15
	1764
	2532
	2662

	16
	1390
	1925
	2043

	17
	1235
	1767
	1777

	18
	6113
	2757
	2911

	19
	822
	910
	1058

	20
	1272
	1572
	1706

	21
	844
	1367
	1415

	22
	529
	690
	742

	X
	10065
	5416
	5715

	Y
	768
	869
	924

	Total
	83,559
	192,940
	102,012
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