SUPPLEMENTARY INFORMATION

SUPPLEMENTARY FIGURE LEGENDS

Supplementary Figure 1: Immunoprecipitation of PICH from mitotic human cells. Western blot with the antibodies indicated on the left. Tubulin was used as a loading control. The 3 lanes on the left indicate the input cell lysate, and the rightmost 3 lanes (marked Myc-IP) show the immunoprecipitates. PLK1 was used as a positive control to show that it could be immunoprecipitated with PICH wild-type but not the PICH-TA variant that defines the PLK1 binding site in PICH (11).

Supplementary Figure 2: Purification and characterization of recombinant PICH and BEND3 protein fragments. (a) Left: a pictorial representation of the recombinant PICH domain fragments expressed. Domain boundaries (amino acid residue numbers) are indicated. Right: a Coomassie blue stained SDS gel showing the purified full length PICH and different PICH fragments, as indicated above the lanes. (b) Left; a pictorial representation of the recombinant BEND3 domain fragments expressed. Domain boundaries (amino acid residue numbers) are indicated. Right: a Coomassie blue stained SDS gel showing the purified full length BEND3 and different BEND3 fragments, as indicated above the lanes. 

Supplementary Figure 3: Biophysical Analysis of the PICH-BEND3 protein interaction. (a) Kinetic analysis of PICH-BEND3 binding using surface plasmon resonance (Biacore). Points represent the experimental data at different BEND3 concentrations (4, 2, 1, 0.5, 0.25, 0.125, 0.06, 0.03 and 0.015 µM) and the curves represent a fit of the data using a two state binding model. The analysis was performed using a contact time of 60s and a dissociation time of 240s. (b) MST analysis of the PICH-BEND3 interaction using labeled full length BEND3 titrated against unlabeled full length PICH. Normalized fluorescence is plotted against the concentration of the unlabeled ligand. Points represent the experimental data and the curve represents a fit of the data. The calculated Kd is 1.3 ± 0.5 μM. (c, d) As panel b, except using different purified  fragments of PICH and BEND3 (Suppl. Fig. 1a/b) (as indicated in the inset). Data points represent the mean of at least 3 independent experiments. Error bars denote SD.

Supplementary Figure 4: Oligomeric state of BEND3 protein. (a) Gel filtration analysis of purified full length BEND3. The BEND3 peak eluted at 8 ml on a Superpose 6 column with a void volume of 6.7 ml. (b) Native PAGE analysis of full length BEND3 and the N-terminal domain of BEND3 (residues 1-534; see Suppl. Fig. 1b). 

Supplementary Figure 5: Comparison of BD1 with a Drosophila BEN domain structure. (a) (Left) The Drosophila Insv BEN domain structure (green) in complex with dsDNA (light pink). (Right) A key interaction loop used in Insv for DNA binding is missing in the human BD1 structure (Blue). Note that the location of the N-TPR (orange) interaction region is distinct from the DNA binding region of the Insv BEN domain. (b) A sequence and structural comparison of BEN domains from lower organisms with human BD1. The red box denotes the missing DNA binding loop in the BD1 structure.

Supplementary Figure 6: Potential dimerization interface observed in the crystal packaging of the N-TPR-BD1 complex. The secondary structure elements of BD1 involved in these contacts are depicted in the middle panel as NH2 and a3 (N-terminal region of BD1 and helix a3, respectively). The different BD1 domains are displayed in blue and grey. For clarity, an N-TPR-BD1 monomer is represented in the left panel. A surface representation of the hypothetical dimer is shown in the right panel.

Supplementary Figure 7: The key interaction residues of NTPR-BD1 complex. Ligplot showing the key interaction interface of the N-TPR and BD1 complex. Major polar residues are represented in their corresponding chemical formula. Glu11, Leu13, Tyr21, Asn53 and Glu54 are the key residues from N-TPR, while Gln23, Asp33, Arg37 and Gln41 are the corresponding contacts from human BD1. The van der Waals interaction contacts are highlighted with their triple letter code and corresponding position; with the residues from N-TPR being in purple and from BD1 being in red.  

Supplementary Figure 8: Amino acid conservation in the structure of N-TPR-BD1 complex. (a) The surface of BD1 is colored according to the degree of amino acid conservation using ConSurf. The color spectrum ranges from cyan for the weakest conservation to magenta for the strongest conservation. (b) As per panel a, but for N-TPR. In the image on the right, the N-TPR structure is tilted 180˚ to visualize the conservation of the other side of the domain. 

Supplementary Figure 9: PLK1 phosphorylation sites on BD1 and N-TPR complex. (a) The N-TPR-BD1 (orange and blue, respectively) complex structure with a putative PLK1 phosphorylation site in BD1 shown in magenta. (b) Sequence alignment of the four BEN domains from human BEND3 protein. The red box denotes the putative PLK1 phosphorylation site (VDQS*LSG). Identical residues are shown in white text on a red background. Similar residues are shown in red text. (c) The sequence comparison of the BD1 region of BEND3 proteins from different species, with the PLK1 phosphorylation site boxed. Labeling is as per panel b.
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Supplementary Table 2:  The PICH interactome in prometaphase cells. The function of selected hits and the number of peptides found in each case is shown.

	Protein
	Peptides
	Function

	PICH
	403
	Mitosis/UFBs

	PLK1
	51
	Mitosis/UFBs

	BEND3
	8
	Heterochromatin and transcription

	RIF1
	7
	DNA replication and repair/UFBs

	FUBP2
	5
	RNA degradation

	PTBP1
	5
	RNA splicing

	DNAJ1
	5
	HSP40 homolog

	STK6
	4
	Aurora kinase related

	CCNB1
	4
	Cyclin B1

	BLM
	4
	DNA replication and repair/UFBs

	RCC2
	4
	condensin 2 regulator

	BUB3
	2
	Mitosis

	TOP3A
	1
	DNA replication and repair/UFBs
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