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Figure S1: Conservation of p31 and TRIP13 interaction between REV7 and MAD2

(A) Published Cryo-EM structure of the TRIP13-p31-MAD2 complex (PDB: 6F0X). (B) 

Primary sequence alignment of REV7 and MAD2 from various organisms. The conserved 

TRIP13 binding motif in REV7 and MAD2 is indicated by the yellow box. In the 

consensus sequence: red/Φ indicates hydrophobic residues, green/ζ indicates polar 

residues, pink indicates positively charged residues, blue/- indicates negatively charged 

residues. (C) Model of REV7-p31-TRIP13 structure based on structural alignment of 

REV7 (PDB: 3VU7) and MAD2. (D) Reorientation of the published and modelled 

structures in Figure S1A and S1C to highlight p31 residues predicted to be important for 

the REV7-p31 interaction. (E) Western blot showing the expression levels of the p31 

variants in p31-/- HEK293T cells.
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Figure S2: p31 affects HR proficiency

(A) Short-term cytotoxicity curve of wild-type and two p31-/- clones in U2OS cells upon 

treatment with various doses of Olaparib. Means and standard deviations of 3 independent 

experiments are depicted. (B) Short-term cytotoxicity curve of wild-type and two p31-/-

clones in U2OS cells with ectopic expression of empty vector (EV) or wild-type p31 upon 

treatment with various doses of Olaparib. Means and standard deviations of 3 independent 

experiments are depicted. (C) Western blot showing the ectopic expression of FLAG-

tagged wild-type p31 and RR188,189AA mutant p31 in wild-type and p31-/- U2OS cells,

related to Figs. 2C-D. (D) Western blot showing the ectopic expression of FLAG-p31, 

related to Fig. S2B. (E) Clonogenic survival curve of wild-type and TRIP13-/- U2OS cells 

expressing empty-vector (EV) or overexpressing p31, at various doses of Olaparib. Means 

and standard deviations of 3 independent experiments are depicted. (F) Western blot 

showing overexpression of p31 in wild-type or TRIP13-/- U2OS cells, related to Fig. S2E. 

(G) Western blot showing overexpression of p31 in TP53-/-, BRCA1-/- RPE-1 cells, related 

to Fig. 2E.
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Figure S3: p31 affects the activation of REV7 in response to damage

(A) Western blot showing the lack of expression of the respective protein in TRIP13-/- and 

p31-/- U2OS cells, and overexpression of p31 and TRIP13, related to Figs. 3A-B. (B) 

Western blot showing the ectopic overexpression of p31 in wild-type and TRIP13-/- U2OS 

cells, related to Fig. 3B-C. (C) Western blot of chromatin bound REV7 from wild-type, 

TRIP13-/-, or p31-/- U2OS cells following irradiation with 10 J/m2 of UV light. (D) 

Western blot showing soluble and chromatin-associated REV7 and p31 following siRNA-

mediated knockdown of various proteins. Asterisk denotes non-specific band.
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Figure S4: p31 Deficiency Induces Chromosomal Aberrations

(A) Graph showing the prevalence of cohesinopathy observed in metaphase spreads from 

wild-type, TRIP13-/- and p31-/- HEK293T cells. (B) Representative images showing 

cohesinopathy phenotypes quantified in Fig. S4A.
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Figure S5: TRIP13 and p31 are independently upregulated in similar cancer types.

(A) Bar chart showing the prevalence of amplifications (red), deletions (blue) and 

mutations (green) of the TRIP13 gene across an array of cancer types in The Cancer 

Genome Atlas (TCGA). (B) Similar to Figs. 5A and S5A, showing the prevalence of 

alterations in either TRIP13 or p31. (C) Scatter plot of TRIP13 expression vs p31 

expression in breast cancers, showing no correlation. R2 = 0.03 (Pearson’s correlation 

coefficient). (D) Graph showing the contribution of mutation signature 30 in cancers with 

low expression of TRIP13 and/or p31 compared to cancers with normal expression of 

both genes. ***p<0.001, Mann-Whitney test, two-tailed.


