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Extended Data Figure 5 | SHPRH-nucleosome cryo-EM model agrees with AlphaFold 3 prediction. 
(a) Two views of the SHPRH-nucleosome complex. (b) Overlay of SHPRH-nucleosome structure and AlphaFold-Multimer prediction of the H2A-H2B-
SHPRH structure (model 4). Cryo-EM structure of the SHPRH-nucleosome structure is shown in purple and the AlphaFold prediction is shown in 
orange. (c) Overlay of SHPRH-nucleosome structure and AlphaFold 3 prediction of the SHPRH-nucleosome structure (model 0). Cryo-EM model of 
the SHPRH-nucleosome structure is shown in purple and the AlphaFold 3 prediction is shown in orange. (d) Positioning of SHPRH arginine anchor 
in our cryo-EM structure. SHPRH arginine anchor (Arg796) inserts into the nucleosome acidic patch. Arg796 and the surrounding arginines (Arg793 
and Arg794) are shown as sticks. (e) AlphaFold-Multimer predicts SHPRH to bind the acidic patch via an arginine anchor insertion. SHPRH arginine 
anchor (Arg796) inserts into the nucleosome acidic patch. Arg796 and the surrounding arginines (Arg793 and Arg794) are shown as sticks. (f) 
AlphaFold 3 predicts SHPRH to bind the acidic patch via an arginine anchor insertion. SHPRH arginine anchor (Arg796) inserts into the nucleosome 
acidic patch. Arg796 and the surrounding arginines (Arg793 and Arg794) are shown as sticks. (g) Predicted aligned error (PAE) plot for model 4 of 
the AlphaFold-Multimer SHPRH-H2A–H2B prediction. (h) Predicted aligned error (PAE) plot for model 0 of the AlphaFold 3 SHPRH-nucleosome 
prediction. 
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Extended Data Figure 6 | SHPRH engages the nucleosome at a different location than other SF2-type ATPases. 
(a) ATPase motor of SHPRH bound to the nucleosome. The SHPRH ATPase binds the nucleosome at SHL +5. ATPase lobe 1 is coloured in yellow 
and orange and ATPase lobe 2 is coloured in green. (b) ATPase motor of S. cerevisiae Chd1 bound to the nucleosome (PDB 5O9G) at SHL +2. 
ATPase lobe 1 is coloured in orange and ATPase lobe 2 is coloured in green. Colouring is consistent throughout. (c) ATPase motor of S. cerevisiae 
Snf2 bound to the nucleosome at SHL +2 (PDB 5X0Y). (d) ATPase motor of S. cerevisiae Snf2 bound to the nucleosome at SHL -6 (PDB 5X0X). (e) 
ATPase motor of the S. cerevisiae ISWI complex bound to the nucleosome at SHL +2 (PDB 6JYL). (f) ATPase motor of the S. cerevisiae SWR1 
complex bound to the nucleosome at SHL +2 (PDB 6GEJ). (g) ATPase motor of the Thermochaetoides thermophila INO80 complex bound to the 
nucleosome at SHL -6 (PDB 6FML). (h) ATPase motor of the H. sapiens BAF complex bound to the nucleosome at SHL +2 (PDB 6LTJ). (i) ATPase 
motor of Arabidopsis thaliana DDM1 bound to the nucleosome at SHL +2 (PDB 8WH9). 
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Table 1. All acidic patch interacting arginines found in the PDB 
 
PDB	 PDB		

release	
AFMT	 Chain	 Resi-

due	in-
dex	

Trian-
gle	

Dis-
tance	

An-
chor	
type	

UniProt	
ID	

Protein	Name	 UniProt	
Residue	
Index	

1ZLA	 2/28/06	 pre	 K	 9	 T1.1	 1.13	 C	 Q9DUM3	 Q9DUM3_HHV8	 9	

3MVD	 8/25/10	 pre	 K	 217	 T3.1	 1.68	 2	 P25171	 RCC1_DROME	 216	

3MVD	 8/25/10	 pre	 K	 224	 T1.1	 0.95	 C	 P25171	 RCC1_DROME	 223	

3MVD	 8/25/10	 pre	 L	 217	 T3.2	 1.65	 2	 P25171	 RCC1_DROME	 216	

3MVD	 8/25/10	 pre	 L	 224	 T1.2	 1.05	 C	 P25171	 RCC1_DROME	 223	

3TU4	 11/23/11	 pre	 K	 28	 T6.2	 1.66	 2	 P06701	 SIR3_YEAST	 28	

3TU4	 11/23/11	 pre	 K	 29	 T1.2	 1.02	 C	 P06701	 SIR3_YEAST	 29	

3TU4	 11/23/11	 pre	 K	 32	 T5.2	 4.47	 C	 P06701	 SIR3_YEAST	 32	

3TU4	 11/23/11	 pre	 L	 28	 T6.1	 2.31	 2	 P06701	 SIR3_YEAST	 28	

3TU4	 11/23/11	 pre	 L	 29	 T1.1	 0.98	 C	 P06701	 SIR3_YEAST	 29	

3TU4	 11/23/11	 pre	 L	 32	 T5.1	 4.59	 C	 P06701	 SIR3_YEAST	 32	

4JJN	 5/15/13	 pre	 I	 30	 T3.2	 3.82	 2	 P06701	 SIR3_YEAST	 30	

4KUD	 8/7/13	 pre	 K	 27	 T6.2	 1.45	 2	 P06701	 SIR3_YEAST	 28	

4KUD	 8/7/13	 pre	 K	 31	 T1.2	 1.03	 C	 P06701	 SIR3_YEAST	 32	

4KUD	 8/7/13	 pre	 L	 27	 T6.1	 1.73	 2	 P06701	 SIR3_YEAST	 28	

4KUD	 8/7/13	 pre	 L	 31	 T1.1	 1.14	 C	 P06701	 SIR3_YEAST	 32	

4R8P	 11/5/14	 pre	 L	 98	 T1.2	 0.71	 C	 Q99496	 RING2_HUMAN	 98	

4R8P	 11/5/14	 pre	 N	 98	 T1.1	 1.02	 C	 Q99496	 RING2_HUMAN	 98	

4X23	 12/10/14	 pre	 K	 8	 T1.1	 1.59	 C	 Q66LH7	 Q66LH7_RAT	 717	

4X23	 12/10/14	 pre	 K	 10	 T2.1	 2.24	 1	 Q66LH7	 Q66LH7_RAT	 719	

5E5A	 2/3/16	 pre	 K	 11	 T1.1	 1.15	 C	 P03169	 VIE1_HCMVT	 486	

4ZUX	 2/24/16	 pre	 W	 91	 T3.2	 1.27	 2	 Q03067	 SGF11_YEAST	 91	

4ZUX	 2/24/16	 pre	 BA	 91	 T3.1	 0.82	 2	 Q03067	 SGF11_YEAST	 91	

4ZUX	 2/24/16	 pre	 W	 84	 T6.2	 1.11	 2	 Q03067	 SGF11_YEAST	 84	

4ZUX	 2/24/16	 pre	 BA	 84	 T6.1	 1.66	 2	 Q03067	 SGF11_YEAST	 84	

5KGF	 7/27/16	 pre	 K	 17	 T1.2	 0.47	 C	 Q12888	 TP53B_HUMAN	 1627	

5KGF	 7/27/16	 pre	 N	 17	 T1.1	 0.22	 C	 Q12888	 TP53B_HUMAN	 1627	

5MLU	 5/10/17	 pre	 I	 6	 T1.2	 1.15	 C	 P14349	 GAG_FOAMV	 540	

5VEY	 5/17/17	 pre	 C	 51	 T1.1	 2.54	 C	 Q8NCN4	 RN169_HUMAN	 27	

5GTC	 6/28/17	 pre	 K	 5	 T1.1	 0.99	 C	 Q9QR71	 LANA1_HHV8P	 9	

6NN6	 2/13/19	 pre	 K	 282	 T7.2	 2.78	 2	 Q8TEK3	 DOT1L_HUMAN	 282	

6NOG	 2/20/19	 pre	 J	 282	 T6.1	 2.03	 2	 Q8TEK3	 DOT1L_HUMAN	 282	

6NJ9	 2/20/19	 pre	 K	 278	 T2.1	 4.87	 1	 Q8TEK3	 DOT1L_HUMAN	 278	

6NJ9	 2/20/19	 pre	 K	 282	 T6.1	 2.27	 2	 Q8TEK3	 DOT1L_HUMAN	 282	

6NJ9	 2/20/19	 pre	 M	 278	 T2.2	 4.92	 1	 Q8TEK3	 DOT1L_HUMAN	 278	

6NJ9	 2/20/19	 pre	 M	 282	 T6.2	 2.24	 2	 Q8TEK3	 DOT1L_HUMAN	 282	

6NQA	 2/20/19	 pre	 F	 278	 T2.2	 4.27	 1	 Q8TEK3	 DOT1L_HUMAN	 278	

6NQA	 2/20/19	 pre	 F	 282	 T6.2	 2.11	 2	 Q8TEK3	 DOT1L_HUMAN	 282	

6J99	 2/27/19	 pre	 L	 282	 T7.2	 2.32	 2	 Q8TEK3	 DOT1L_HUMAN	 282	

6N1Z	 3/20/19	 pre	 A	 898	 T1.1	 0.97	 C	 Q96P70	 IPO9_HUMAN	 898	
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6N1Z	 3/20/19	 pre	 A	 896	 T4.1	 5.99	 0	 Q96P70	 IPO9_HUMAN	 896	

6O96	 4/24/19	 pre	 K	 281	 T6.2	 2.2	 2	 Q8TEK3	 DOT1L_HUMAN	 282	

6JM9	 5/15/19	 pre	 K	 278	 T7.2	 4.02	 2	 Q8TEK3	 DOT1L_HUMAN	 282	

6E0P	 5/22/19	 pre	 K	 122	 T1.2	 1.05	 C	 		 		 		

6E0P	 5/22/19	 pre	 K	 124	 T4.2	 4.48	 0	 		 		 		

6E0P	 5/22/19	 pre	 L	 122	 T1.1	 1.1	 C	 		 		 		

6E0P	 5/22/19	 pre	 L	 124	 T3.1	 4.53	 2	 		 		 		

6DZT	 5/22/19	 pre	 K	 122	 T1.1	 0.8	 C	 		 		 		

6DZT	 5/22/19	 pre	 K	 124	 T4.1	 4.36	 0	 		 		 		

6DZT	 5/22/19	 pre	 K	 186	 T7.1	 5.67	 2	 		 		 		

6DZT	 5/22/19	 pre	 L	 122	 T1.2	 0.7	 C	 		 		 		

6DZT	 5/22/19	 pre	 L	 124	 T4.2	 4.5	 0	 		 		 		

6E0C	 5/22/19	 pre	 K	 122	 T1.2	 0.97	 C	 		 		 		

6E0C	 5/22/19	 pre	 K	 124	 T4.2	 4.5	 0	 		 		 		

6E0C	 5/22/19	 pre	 L	 122	 T1.1	 0.92	 C	 		 		 		

6E0C	 5/22/19	 pre	 L	 124	 T4.1	 4.51	 0	 		 		 		

6OM3	 7/10/19	 pre	 K	 31	 T5.2	 3.3	 C	 P54784	 ORC1_YEAST	 31	

6MUP	 7/24/19	 pre	 L	 5	 T1.2	 1.32	 C	 Q03188	 CENPC_HUMAN	 522	

6MUO	 7/24/19	 pre	 K	 5	 T1.1	 1.67	 C	 Q03188	 CENPC_HUMAN	 522	

6MUP	 7/24/19	 pre	 K	 5	 T1.1	 0.51	 C	 Q03188	 CENPC_HUMAN	 522	

6SEE	 8/14/19	 pre	 K	 109	 T5.2	 2.5	 C	 Q03188	 CENPC_HUMAN	 522	

6SE6	 8/14/19	 pre	 K	 109	 T1.1	 1.01	 C	 Q03188	 CENPC_HUMAN	 522	

6SEF	 8/14/19	 pre	 K	 109	 T1.1	 3.53	 C	 Q03188	 CENPC_HUMAN	 522	

6QLD	 10/2/19	 pre	 A	 6	 T1.2	 1.09	 C	 P35201	 CENPC_YEAST	 289	

6UH5	 11/20/19	 pre	 L	 99	 T2.1	 2.87	 1	 Q6CIT4	 SET1_KLULA	 824	

6UH5	 11/20/19	 pre	 L	 103	 T6.1	 0.99	 2	 Q6CIT4	 SET1_KLULA	 828	

6VEN	 1/15/20	 pre	 N	 179	 T1.1	 1.27	 C	 P38827	 SET1_YEAST	 901	

6VEN	 1/15/20	 pre	 N	 182	 T2.1	 3.01	 1	 P38827	 SET1_YEAST	 904	

6VEN	 1/15/20	 pre	 N	 186	 T6.1	 2.06	 2	 P38827	 SET1_YEAST	 908	

6T9L	 1/29/20	 pre	 M	 91	 T2.2	 3.85	 1	 Q03067	 SGF11_YEAST	 91	

6T9L	 1/29/20	 pre	 M	 84	 T6.2	 2.04	 2	 Q03067	 SGF11_YEAST	 84	

6LTJ	 2/12/20	 pre	 M	 328	 T6.1	 0.55	 2	 Q12824	 SNF5_HUMAN	 377	

6LTJ	 2/12/20	 pre	 M	 325	 T4.1	 5.88	 0	 Q12824	 SNF5_HUMAN	 374	

6LTJ	 2/12/20	 pre	 M	 324	 T2.1	 2.82	 1	 Q12824	 SNF5_HUMAN	 373	

6LTJ	 2/12/20	 pre	 M	 317	 T1.1	 4.91	 C	 Q12824	 SNF5_HUMAN	 366	

6LTJ	 2/12/20	 pre	 M	 321	 T5.1	 2.23	 C	 Q12824	 SNF5_HUMAN	 370	

6TDA	 3/18/20	 pre	 K	 404	 T7.1	 0.43	 2	 Q06168	 SFH1_YEAST	 404	

6TDA	 3/18/20	 pre	 K	 401	 T4.1	 5.5	 0	 Q06168	 SFH1_YEAST	 401	

6TDA	 3/18/20	 pre	 K	 400	 T2.1	 3.11	 1	 Q06168	 SFH1_YEAST	 400	

6TDA	 3/18/20	 pre	 K	 397	 T1.1	 1.1	 C	 Q06168	 SFH1_YEAST	 397	

6PA7	 6/17/20	 pre	 N	 740	 T7.1	 1.83	 2	 Q9UBC3	
DNM3B_HU-
MAN	 823	

6PA7	 6/17/20	 pre	 N	 743	 T1.1	 1.65	 C	 Q9UBC3	
DNM3B_HU-
MAN	 826	

7JO9	 9/16/20	 pre	 K	 81	 T2.2	 3.19	 1	 Q8C6L5	 CGAS_MOUSE	 222	
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7JO9	 9/16/20	 pre	 K	 100	 T1.2	 1.51	 C	 Q8C6L5	 CGAS_MOUSE	 241	

6X5A	 9/16/20	 pre	 K	 87	 T2.1	 3.37	 1	 Q8C6L5	 CGAS_MOUSE	 222	

6X5A	 9/16/20	 pre	 K	 106	 T1.1	 1.04	 C	 Q8C6L5	 CGAS_MOUSE	 241	

7JOA	 9/16/20	 pre	 K	 81	 T2.2	 3.67	 1	 Q8C6L5	 CGAS_MOUSE	 222	

7JOA	 9/16/20	 pre	 K	 100	 T1.2	 1.83	 C	 Q8C6L5	 CGAS_MOUSE	 241	

6XJD	 9/16/20	 pre	 K	 87	 T2.1	 3.65	 1	 Q8C6L5	 CGAS_MOUSE	 222	

6XJD	 9/16/20	 pre	 K	 106	 T1.1	 0.86	 C	 Q8C6L5	 CGAS_MOUSE	 241	

6XJD	 9/16/20	 pre	 L	 87	 T2.2	 3.32	 1	 Q8C6L5	 CGAS_MOUSE	 222	

6XJD	 9/16/20	 pre	 L	 106	 T1.2	 0.8	 C	 Q8C6L5	 CGAS_MOUSE	 241	

6X59	 9/16/20	 pre	 K	 87	 T2.1	 2.67	 1	 Q8C6L5	 CGAS_MOUSE	 222	

6X59	 9/16/20	 pre	 K	 106	 T1.1	 1.07	 C	 Q8C6L5	 CGAS_MOUSE	 241	

7C0M	 9/16/20	 pre	 K	 88	 T2.4	 2.69	 1	 Q8N884	 CGAS_HUMAN	 236	

7C0M	 9/16/20	 pre	 K	 107	 T1.4	 1.02	 C	 Q8N884	 CGAS_HUMAN	 255	

7C0M	 9/16/20	 pre	 V	 88	 T2.2	 2.69	 1	 Q8N884	 CGAS_HUMAN	 236	

7C0M	 9/16/20	 pre	 V	 107	 T1.2	 1.02	 C	 Q8N884	 CGAS_HUMAN	 255	

6Y5D	 9/23/20	 pre	 K	 76	 T2.3	 3.77	 1	 Q8N884	 CGAS_HUMAN	 236	

6Y5D	 9/23/20	 pre	 K	 95	 T1.3	 1.65	 C	 Q8N884	 CGAS_HUMAN	 255	

6Y5D	 9/23/20	 pre	 L	 76	 T2.1	 3.94	 1	 Q8N884	 CGAS_HUMAN	 236	

6Y5D	 9/23/20	 pre	 L	 95	 T1.1	 1.37	 C	 Q8N884	 CGAS_HUMAN	 255	

6Y5E	 9/23/20	 pre	 K	 76	 T2.1	 2.74	 1	 Q8N884	 CGAS_HUMAN	 236	

6Y5E	 9/23/20	 pre	 K	 95	 T1.1	 1.07	 C	 Q8N884	 CGAS_HUMAN	 255	

7A08	 9/23/20	 pre	 A	 85	 T2.2	 2.86	 1	 Q8C6L5	 CGAS_MOUSE	 222	

7A08	 9/23/20	 pre	 A	 104	 T1.2	 0.76	 C	 Q8C6L5	 CGAS_MOUSE	 241	

7CCR	 10/7/20	 pre	 K	 80	 T2.4	 2.77	 1	 Q8N884	 CGAS_HUMAN	 236	

7CCR	 10/7/20	 pre	 K	 99	 T1.4	 1.71	 C	 Q8N884	 CGAS_HUMAN	 255	

7CCR	 10/7/20	 pre	 V	 80	 T2.2	 2.77	 1	 Q8N884	 CGAS_HUMAN	 236	

7CCR	 10/7/20	 pre	 V	 99	 T1.2	 1.71	 C	 Q8N884	 CGAS_HUMAN	 255	

7CCQ	 10/7/20	 pre	 I	 80	 T2.2	 2.47	 1	 Q8N884	 CGAS_HUMAN	 236	

7CCQ	 10/7/20	 pre	 I	 99	 T1.2	 1.75	 C	 Q8N884	 CGAS_HUMAN	 255	

7K63	 11/25/20	 pre	 K	 252	 T1.2	 0.73	 C	 		 		 		

7K63	 11/25/20	 pre	 K	 254	 T4.2	 4.25	 0	 		 		 		

7K63	 11/25/20	 pre	 L	 252	 T1.1	 0.62	 C	 		 		 		

7K63	 11/25/20	 pre	 L	 254	 T4.1	 4.21	 0	 		 		 		

7K60	 11/25/20	 pre	 K	 252	 T1.2	 1.17	 C	 		 		 		

7K60	 11/25/20	 pre	 K	 254	 T4.2	 4.49	 0	 		 		 		

7K60	 11/25/20	 pre	 L	 252	 T1.1	 1.06	 C	 		 		 		

7K60	 11/25/20	 pre	 L	 254	 T4.1	 4.58	 0	 		 		 		

7K61	 11/25/20	 pre	 K	 252	 T1.2	 0.84	 C	 		 		 		

7K61	 11/25/20	 pre	 K	 254	 T4.2	 4.48	 0	 		 		 		

7K61	 11/25/20	 pre	 L	 252	 T1.1	 0.72	 C	 		 		 		

7K61	 11/25/20	 pre	 L	 254	 T4.1	 4.58	 0	 		 		 		

7K5Y	 11/25/20	 pre	 K	 252	 T1.2	 1.01	 C	 		 		 		

7K5Y	 11/25/20	 pre	 K	 254	 T4.2	 4.49	 0	 		 		 		
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7K5Y	 11/25/20	 pre	 L	 252	 T1.1	 1.1	 C	 		 		 		

7K5Y	 11/25/20	 pre	 L	 254	 T4.1	 4.54	 0	 		 		 		

7K5X	 11/25/20	 pre	 K	 252	 T1.2	 0.9	 C	 		 		 		

7K5X	 11/25/20	 pre	 K	 254	 T4.2	 4.46	 0	 		 		 		

7K5X	 11/25/20	 pre	 L	 252	 T1.1	 0.87	 C	 		 		 		

7K5X	 11/25/20	 pre	 L	 254	 T4.1	 4.75	 0	 		 		 		

7D20	 2/10/21	 pre	 J	 192	 T1.1	 0.74	 C	 Q9NQR1	 KMT5A_HUMAN	 233	

7D1Z	 2/10/21	 pre	 J	 192	 T1.1	 0.83	 C	 Q9NQR1	 KMT5A_HUMAN	 233	

7BXT	 2/10/21	 pre	 K	 17	 T1.2	 2.38	 C	 O57392	 O57392_CHICK	 659	

7BXT	 2/10/21	 pre	 L	 17	 T1.1	 1.47	 C	 O57392	 O57392_CHICK	 659	

7BXT	 2/10/21	 pre	 K	 19	 T2.2	 4.14	 1	 O57392	 O57392_CHICK	 661	

7BXT	 2/10/21	 pre	 L	 19	 T2.1	 3.48	 1	 O57392	 O57392_CHICK	 661	

7BY0	 2/10/21	 pre	 K	 455	 T6.2	 2.06	 2	 O57393	 O57393_CHICK	 644	

7BY0	 2/10/21	 pre	 K	 459	 T5.2	 1.96	 C	 O57393	 O57393_CHICK	 648	

7BY0	 2/10/21	 pre	 K	 461	 T2.2	 4.92	 1	 O57393	 O57393_CHICK	 650	

7BY0	 2/10/21	 pre	 L	 455	 T6.1	 2.12	 2	 O57393	 O57393_CHICK	 644	

7BY0	 2/10/21	 pre	 L	 459	 T5.1	 2.61	 C	 O57393	 O57393_CHICK	 648	

7BY0	 2/10/21	 pre	 L	 461	 T2.1	 5.6	 1	 O57393	 O57393_CHICK	 650	

7JZV	 2/17/21	 pre	 A	 72	 T1.2	 1.5	 C	 P38398	 BRCA1_HUMAN	 71	

7K78	 3/31/21	 pre	 K	 122	 T1.2	 0.69	 C	 		 		 		

7K78	 3/31/21	 pre	 K	 124	 T4.2	 4.53	 0	 		 		 		

7K78	 3/31/21	 pre	 L	 122	 T1.1	 1.17	 C	 		 		 		

7K78	 3/31/21	 pre	 L	 124	 T4.1	 4.75	 0	 		 		 		

7BWD	 4/14/21	 pre	 A	 282	 T7.2	 2.38	 2	 Q8TEK3	 DOT1L_HUMAN	 282	

7LYC	 6/16/21	 pre	 J	 301	 T1.2	 0.52	 C	 Q99728	 BARD1_HUMAN	 705	

7E8I	 6/30/21	 pre	 K	 284	 T1.2	 1.39	 C	 Q99728	 BARD1_HUMAN	 705	

7ON1	 7/7/21	 pre	 A	 289	 T1.2	 1.3	 C	 P35201	 CENPC_YEAST	 289	

7ON1	 7/7/21	 pre	 L	 289	 T1.1	 1.77	 C	 P35201	 CENPC_YEAST	 289	

7ENN	 7/14/21	 pre	 A	 614	 T1.2	 0.96	 C	 Q86WJ1	 CHD1L_HUMAN	 614	

7LYB	 7/28/21	 pre	 I	 95	 T1.1	 1.22	 C	 P38398	 BRCA1_HUMAN	 71	

7EGP	 1/12/22	 post	 B	 676	 T3.1	 0.94	 2	 P18480	 SNF5_YEAST	 676	

7EG6	 1/12/22	 post	 A	 676	 T6.1	 1.37	 2	 P18480	 SNF5_YEAST	 676	

7EGP	 1/12/22	 post	 B	 673	 T4.1	 4.09	 0	 P18480	 SNF5_YEAST	 673	

7EG6	 1/12/22	 post	 A	 673	 T4.1	 4.89	 0	 P18480	 SNF5_YEAST	 673	

7EG6	 1/12/22	 post	 A	 672	 T2.1	 3.36	 1	 P18480	 SNF5_YEAST	 672	

7EGP	 1/12/22	 post	 B	 672	 T2.1	 3.57	 1	 P18480	 SNF5_YEAST	 672	

7EG6	 1/12/22	 post	 A	 669	 T1.1	 0.9	 C	 P18480	 SNF5_YEAST	 669	

7EGP	 1/12/22	 post	 B	 669	 T1.1	 1.79	 C	 P18480	 SNF5_YEAST	 669	

7TN2	 3/2/22	 post	 K	 11	 T6.1	 2.35	 2	 P32657	 CHD1_YEAST	 126	

7TN2	 3/2/22	 post	 K	 15	 T1.1	 1.04	 C	 P32657	 CHD1_YEAST	 130	

7XCT	 4/20/22	 post	 E	 274	 T2.2	 4.88	 1	 Q8TEK3	 DOT1L_HUMAN	 278	

7XCT	 4/20/22	 post	 E	 278	 T6.2	 1.62	 2	 Q8TEK3	 DOT1L_HUMAN	 282	

7XCT	 4/20/22	 post	 M	 274	 T2.1	 4.88	 1	 Q8TEK3	 DOT1L_HUMAN	 278	
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7XCT	 4/20/22	 post	 M	 278	 T6.1	 1.8	 2	 Q8TEK3	 DOT1L_HUMAN	 282	

7XCR	 4/20/22	 post	 E	 274	 T2.2	 5.46	 1	 Q8TEK3	 DOT1L_HUMAN	 278	

7XCR	 4/20/22	 post	 E	 278	 T6.2	 1.35	 2	 Q8TEK3	 DOT1L_HUMAN	 282	

7R5R	 4/27/22	 post	 K	 521	 T1.1	 1.51	 C	 Q03188	 CENPC_HUMAN	 522	

7R5R	 4/27/22	 post	 L	 521	 T1.2	 1.4	 C	 Q03188	 CENPC_HUMAN	 522	

7VDV	 5/18/22	 post	 Q	 377	 T6.1	 1.63	 2	 Q12824	 SNF5_HUMAN	 377	

7VDV	 5/18/22	 post	 J	 1183	 T2.2	 4.1	 1	 P51532	 SMCA4_HUMAN	 1374	

7VDV	 5/18/22	 post	 Q	 373	 T2.1	 3.47	 1	 Q12824	 SNF5_HUMAN	 373	

7VDT	 5/18/22	 post	 A	 1183	 T2.2	 3.1	 1	 P51532	 SMCA4_HUMAN	 1374	

7VDV	 5/18/22	 post	 J	 1178	 T6.2	 2.73	 2	 P51532	 SMCA4_HUMAN	 1369	

7VDT	 5/18/22	 post	 A	 1178	 T6.2	 1.37	 2	 P51532	 SMCA4_HUMAN	 1369	

7YYH	 5/18/22	 post	 U	 522	 T1.1	 1.55	 C	 Q03188	 CENPC_HUMAN	 522	

7YWX	 5/18/22	 post	 Z	 522	 T1.1	 1.51	 C	 Q03188	 CENPC_HUMAN	 522	

7YYH	 5/18/22	 post	 V	 522	 T1.2	 1.28	 C	 Q03188	 CENPC_HUMAN	 522	

7VDV	 5/18/22	 post	 J	 1181	 T1.2	 2.04	 C	 P51532	 SMCA4_HUMAN	 1372	

7YWX	 5/18/22	 post	 AA	 522	 T1.2	 1.4	 C	 Q03188	 CENPC_HUMAN	 522	

7VDT	 5/18/22	 post	 A	 1181	 T1.2	 2.05	 C	 P51532	 SMCA4_HUMAN	 1372	

7VDV	 5/18/22	 post	 Q	 370	 T5.1	 2.35	 C	 Q12824	 SNF5_HUMAN	 370	

7PII	 5/25/22	 post	 K	 522	 T1.1	 1.55	 C	 Q03188	 CENPC_HUMAN	 522	

7PII	 5/25/22	 post	 L	 522	 T1.2	 1.28	 C	 Q03188	 CENPC_HUMAN	 522	

7XPX	 6/1/22	 post	 K	 61	 T1.2	 1.06	 C	 Q9NQR1	 KMT5A_HUMAN	 233	

7Y7I	 7/13/22	 post	 K	 8	 T7.2	 4.67	 2	 		 		 		

7Y7I	 7/13/22	 post	 K	 11	 T1.2	 1.09	 C	 		 		 		

7Y7I	 7/13/22	 post	 L	 11	 T1.1	 1.3	 C	 		 		 		

7VVZ	 8/10/22	 post	 O	 4	 T1.1	 0.79	 C	 P43572	 EPL1_YEAST	 58	

7VVU	 8/10/22	 post	 O	 58	 T1.1	 0.79	 C	 P43572	 EPL1_YEAST	 58	

7YQK	 8/17/22	 post	 L	 15	 T5.1	 1.55	 C	 Q12888	 TP53B_HUMAN	 1627	

7XSZ	 9/7/22	 post	 R	 410	 T8.1	 5.38	 2	 C4R370	 C4R370_KOMPG	 407	

7E9C	 9/7/22	 post	 K	 28	 T7.2	 3	 2	 P54784	 ORC1_YEAST	 29	

7E9C	 9/7/22	 post	 K	 30	 T1.2	 1.96	 C	 P54784	 ORC1_YEAST	 31	

7E9F	 9/7/22	 post	 K	 29	 T6.2	 5.25	 2	 P54784	 ORC1_YEAST	 29	

7E9F	 9/7/22	 post	 K	 31	 T1.2	 1.81	 C	 P54784	 ORC1_YEAST	 31	

7E9F	 9/7/22	 post	 K	 33	 T1.2	 4.95	 C	 P54784	 ORC1_YEAST	 33	

7E9F	 9/7/22	 post	 L	 29	 T6.1	 5.88	 2	 P54784	 ORC1_YEAST	 29	

7E9F	 9/7/22	 post	 L	 31	 T1.1	 1.91	 C	 P54784	 ORC1_YEAST	 31	

7E9F	 9/7/22	 post	 L	 33	 T1.1	 5.26	 C	 P54784	 ORC1_YEAST	 33	

7Y8R	 12/7/22	 post	 N	 377	 T6.1	 1.74	 2	 Q12824	 SNF5_HUMAN	 377	

7Y8R	 12/7/22	 post	 N	 374	 T4.1	 4.07	 0	 Q12824	 SNF5_HUMAN	 374	

7Y8R	 12/7/22	 post	 N	 373	 T2.1	 3.81	 1	 Q12824	 SNF5_HUMAN	 373	

7Y8R	 12/7/22	 post	 N	 370	 T5.1	 1.04	 C	 Q12824	 SNF5_HUMAN	 370	

8AV6	 12/14/22	 post	 J	 501	 T5.1	 2.11	 C	 G0S589	 G0S589_CHATD	 598	

8H1T	 2/1/23	 post	 L	 59	 T5.2	 2.64	 C	 Q92560	 BAP1_HUMAN	 59	

8F86	 4/5/23	 post	 K	 172	 T6.2	 3.07	 2	 Q8N6T7	 SIR6_HUMAN	 172	
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8F86	 4/5/23	 post	 K	 175	 T1.2	 1.18	 C	 Q8N6T7	 SIR6_HUMAN	 175	

8F86	 4/5/23	 post	 K	 178	 T5.2	 5.89	 C	 Q8N6T7	 SIR6_HUMAN	 178	

8GRM	 4/12/23	 post	 J	 83	 T1.1	 1.45	 C	 Q99496	 RING2_HUMAN	 98	

8GRQ	 4/12/23	 post	 K	 66	 T4.2	 2.54	 0	 P38398	 BRCA1_HUMAN	 71	

8G57	 4/26/23	 post	 A	 174	 T6.1	 2.06	 2	 Q8N6T7	 SIR6_HUMAN	 172	

8G57	 4/26/23	 post	 A	 177	 T1.1	 1.06	 C	 Q8N6T7	 SIR6_HUMAN	 175	

8G57	 4/26/23	 post	 A	 180	 T5.1	 3.94	 C	 Q8N6T7	 SIR6_HUMAN	 178	

8DK5	 6/28/23	 post	 I	 122	 T1.1	 0.88	 C	 		 		 		

8DK5	 6/28/23	 post	 I	 124	 T4.1	 4.68	 0	 		 		 		

8DK5	 6/28/23	 post	 J	 122	 T1.2	 1.04	 C	 		 		 		

8DK5	 6/28/23	 post	 J	 124	 T4.2	 4.49	 0	 		 		 		

8SPU	 6/28/23	 post	 L	 122	 T1.1	 0.88	 C	 		 		 		

8SPU	 6/28/23	 post	 L	 124	 T4.1	 4.68	 0	 		 		 		

8SPU	 6/28/23	 post	 M	 122	 T1.2	 1.04	 C	 		 		 		

8SPU	 6/28/23	 post	 M	 124	 T4.2	 4.49	 0	 		 		 		

7U0J	 6/28/23	 post	 K	 122	 T1.1	 0.88	 C	 		 		 		

7U0J	 6/28/23	 post	 K	 124	 T4.1	 4.68	 0	 		 		 		

7U0J	 6/28/23	 post	 L	 122	 T1.2	 1.04	 C	 		 		 		

7U0J	 6/28/23	 post	 L	 124	 T4.2	 4.49	 0	 		 		 		

7U0I	 6/28/23	 post	 M	 122	 T1.1	 0.85	 C	 		 		 		

7U0I	 6/28/23	 post	 M	 124	 T4.1	 4.64	 0	 		 		 		

7U0I	 6/28/23	 post	 N	 122	 T1.2	 1.01	 C	 		 		 		

7U0I	 6/28/23	 post	 N	 124	 T4.2	 4.61	 0	 		 		 		

7U0G	 6/28/23	 post	 N	 122	 T1.1	 0.94	 C	 		 		 		

7U0G	 6/28/23	 post	 N	 124	 T4.1	 4.7	 0	 		 		 		

7U0G	 6/28/23	 post	 O	 122	 T1.2	 0.8	 C	 		 		 		

7U0G	 6/28/23	 post	 O	 124	 T4.2	 4.51	 0	 		 		 		

7U0G	 6/28/23	 post	 O	 186	 T7.2	 5.94	 2	 		 		 		

8SPS	 6/28/23	 post	 L	 122	 T1.1	 0.88	 C	 		 		 		

8SPS	 6/28/23	 post	 L	 124	 T4.1	 4.68	 0	 		 		 		

8SPS	 6/28/23	 post	 M	 122	 T1.2	 1.04	 C	 		 		 		

8SPS	 6/28/23	 post	 M	 124	 T4.2	 4.49	 0	 		 		 		

8F0X	 7/26/23	 post	 A	 864	 T1.1	 0.75	 C	 P53067	 IMB5_YEAST	 864	

8F1E	 7/26/23	 post	 A	 864	 T1.1	 2.56	 C	 P53067	 IMB5_YEAST	 864	

8OF4	 8/9/23	 post	 K	 172	 T6.2	 2.62	 2	 Q8N6T7	 SIR6_HUMAN	 172	

8OF4	 8/9/23	 post	 K	 175	 T1.2	 1.6	 C	 Q8N6T7	 SIR6_HUMAN	 175	

8OF4	 8/9/23	 post	 K	 178	 T5.2	 4.24	 C	 Q8N6T7	 SIR6_HUMAN	 178	

7YRD	 8/16/23	 post	 K	 273	 T2.2	 2.71	 1	 Q4FZB7	 KMT5B_HUMAN	 357	

7YRD	 8/16/23	 post	 K	 268	 T1.2	 1.26	 C	 Q4FZB7	 KMT5B_HUMAN	 352	

8SVF	 8/30/23	 post	 K	 56	 T4.2	 3.26	 0	 Q92560	 BAP1_HUMAN	 56	

8T9F	 9/6/23	 post	 A	 352	 T1.1	 0.88	 C	 Q4FZB7	 KMT5B_HUMAN	 352	

8IEG	 9/6/23	 post	 K	 43	 T1.2	 0.68	 C	 Q07457	 BRE1_YEAST	 679	

8IEG	 9/6/23	 post	 K	 45	 T2.2	 2.08	 1	 Q07457	 BRE1_YEAST	 681	
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8IEJ	 9/6/23	 post	 L	 39	 T1.2	 0.84	 C	 Q5VTR2	 BRE1A_HUMAN	 953	

8IEJ	 9/6/23	 post	 L	 41	 T2.2	 2.91	 1	 Q5VTR2	 BRE1A_HUMAN	 955	

8T9F	 9/6/23	 post	 A	 357	 T2.1	 3.16	 1	 Q4FZB7	 KMT5B_HUMAN	 357	

8T9H	 9/13/23	 post	 K	 358	 T2.2	 3.67	 1	 Q4FZB7	 KMT5B_HUMAN	 357	

8HR1	 9/13/23	 post	 I	 8	 T1.2	 1.39	 C	 Q16384	 SSX1_HUMAN	 169	

8HR1	 9/13/23	 post	 I	 6	 T6.2	 3.15	 2	 Q16384	 SSX1_HUMAN	 167	

8T9H	 9/13/23	 post	 K	 353	 T5.2	 1.57	 C	 Q4FZB7	 KMT5B_HUMAN	 352	

7X3T	 9/20/23	 post	 K	 614	 T4.4	 5.88	 0	 P43596	 IOC3_YEAST	 739	

7X3V	 9/20/23	 post	 K	 613	 T2.2	 2.84	 1	 P43596	 IOC3_YEAST	 738	

7X3V	 9/20/23	 post	 K	 610	 T1.2	 1.22	 C	 P43596	 IOC3_YEAST	 735	

7X3T	 9/20/23	 post	 K	 610	 T5.4	 2.83	 C	 P43596	 IOC3_YEAST	 735	

8GUJ	 9/20/23	 post	 L	 979	 T1.2	 0.63	 C	 O75150	 BRE1B_HUMAN	 979	

8GUJ	 9/20/23	 post	 L	 981	 T2.2	 2.28	 1	 O75150	 BRE1B_HUMAN	 981	

8GUI	 9/20/23	 post	 K	 953	 T1.2	 0.78	 C	 Q5VTR2	 BRE1A_HUMAN	 953	

8GUI	 9/20/23	 post	 K	 955	 T2.2	 2.57	 1	 Q5VTR2	 BRE1A_HUMAN	 955	

8HQY	 9/27/23	 post	 I	 6	 T6.2	 5.43	 2	 Q16385	 SSX2_HUMAN	 167	

8HQY	 9/27/23	 post	 I	 8	 T1.2	 0.92	 C	 Q16385	 SSX2_HUMAN	 169	

8T3W	 10/18/23	 post	 K	 89	 T1.1	 1.73	 C	 Q07457	 BRE1_YEAST	 679	

8T3W	 10/18/23	 post	 K	 91	 T2.1	 3.55	 1	 Q07457	 BRE1_YEAST	 681	

8T3Y	 10/18/23	 post	 K	 89	 T1.1	 1.94	 C	 Q07457	 BRE1_YEAST	 679	

8T3Y	 10/18/23	 post	 K	 91	 T2.1	 3.31	 1	 Q07457	 BRE1_YEAST	 681	

8T3T	 10/18/23	 post	 L	 89	 T1.1	 1.36	 C	 Q07457	 BRE1_YEAST	 679	

8T3T	 10/18/23	 post	 L	 91	 T2.1	 2.84	 1	 Q07457	 BRE1_YEAST	 681	

8EVJ	 11/1/23	 post	 K	 122	 T1.1	 1.86	 C	 		 		 		

8EVJ	 11/1/23	 post	 K	 124	 T4.1	 5.74	 0	 		 		 		

8EVJ	 11/1/23	 post	 L	 122	 T1.2	 0.95	 C	 		 		 		

8EVJ	 11/1/23	 post	 L	 124	 T3.2	 4.71	 2	 		 		 		

8EVH	 11/1/23	 post	 K	 122	 T1.1	 0.86	 C	 		 		 		

8EVH	 11/1/23	 post	 K	 124	 T4.1	 4.78	 0	 		 		 		

8EVH	 11/1/23	 post	 L	 122	 T1.2	 0.92	 C	 		 		 		

8EVH	 11/1/23	 post	 L	 124	 T4.2	 4.74	 0	 		 		 		

8EVG	 11/1/23	 post	 K	 122	 T1.1	 0.9	 C	 		 		 		

8EVG	 11/1/23	 post	 K	 124	 T4.1	 4.76	 0	 		 		 		

8EVG	 11/1/23	 post	 L	 122	 T1.2	 1.04	 C	 		 		 		

8EVG	 11/1/23	 post	 L	 124	 T4.2	 4.6	 0	 		 		 		

8SYP	 11/1/23	 post	 K	 122	 T1.1	 0.88	 C	 		 		 		

8SYP	 11/1/23	 post	 K	 124	 T4.1	 4.76	 0	 		 		 		

8SYP	 11/1/23	 post	 L	 122	 T1.2	 0.84	 C	 		 		 		

8SYP	 11/1/23	 post	 L	 124	 T4.2	 4.61	 0	 		 		 		

8EVI	 11/1/23	 post	 K	 122	 T1.1	 0.86	 C	 		 		 		

8EVI	 11/1/23	 post	 K	 124	 T4.1	 4.78	 0	 		 		 		

8EVI	 11/1/23	 post	 L	 122	 T1.2	 0.92	 C	 		 		 		

8EVI	 11/1/23	 post	 L	 124	 T4.2	 4.74	 0	 		 		 		
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8JHF	 11/15/23	 post	 A	 357	 T2.1	 3.96	 1	 Q4FZB7	 KMT5B_HUMAN	 357	

8JHF	 11/15/23	 post	 A	 352	 T1.1	 1.76	 C	 Q4FZB7	 KMT5B_HUMAN	 352	

8JHG	 11/22/23	 post	 A	 357	 T2.1	 3.72	 1	 Q4FZB7	 KMT5B_HUMAN	 357	

8JHG	 11/22/23	 post	 A	 352	 T1.1	 1.43	 C	 Q4FZB7	 KMT5B_HUMAN	 352	

8UX1	 11/22/23	 post	 L	 216	 T1.2	 1.12	 C	 P18754	 RCC1_HUMAN	 217	

8UX1	 11/22/23	 post	 L	 221	 T3.2	 5.81	 2	 P18754	 RCC1_HUMAN	 222	

7YRG	 12/13/23	 post	 K	 273	 T2.2	 2.71	 1	 Q4FZB7	 KMT5B_HUMAN	 357	

7YRG	 12/13/23	 post	 L	 273	 T2.1	 1.67	 1	 Q4FZB7	 KMT5B_HUMAN	 357	

7YRG	 12/13/23	 post	 K	 268	 T1.2	 1.26	 C	 Q4FZB7	 KMT5B_HUMAN	 352	

7YRG	 12/13/23	 post	 L	 268	 T1.1	 0.59	 C	 Q4FZB7	 KMT5B_HUMAN	 352	

8SN2	 1/17/24	 post	 K	 67	 T3.2	 2.44	 2	 Q8IYW5	 RN168_HUMAN	 57	

8SN2	 1/17/24	 post	 K	 73	 T1.2	 1.36	 C	 Q8IYW5	 RN168_HUMAN	 63	

8SN2	 1/17/24	 post	 K	 77	 T5.2	 5.76	 C	 Q8IYW5	 RN168_HUMAN	 67	

8SN4	 1/17/24	 post	 K	 67	 T6.2	 2.37	 2	 Q8IYW5	 RN168_HUMAN	 57	

8SN4	 1/17/24	 post	 K	 73	 T1.2	 1.9	 C	 Q8IYW5	 RN168_HUMAN	 63	

8SN5	 1/17/24	 post	 K	 67	 T6.2	 2.28	 2	 Q8IYW5	 RN168_HUMAN	 57	

8SN5	 1/17/24	 post	 K	 73	 T1.2	 2.01	 C	 Q8IYW5	 RN168_HUMAN	 63	

8SMW	 1/17/24	 post	 K	 67	 T6.2	 2.13	 2	 Q8IYW5	 RN168_HUMAN	 57	

8SMW	 1/17/24	 post	 K	 73	 T5.2	 1.85	 C	 Q8IYW5	 RN168_HUMAN	 63	

8SN6	 1/17/24	 post	 K	 67	 T6.2	 1.72	 2	 Q8IYW5	 RN168_HUMAN	 57	

8SN6	 1/17/24	 post	 K	 73	 T1.2	 1.84	 C	 Q8IYW5	 RN168_HUMAN	 63	

8SN6	 1/17/24	 post	 K	 77	 T5.2	 5.39	 C	 Q8IYW5	 RN168_HUMAN	 67	

8SN1	 1/17/24	 post	 K	 67	 T6.2	 1.99	 2	 Q8IYW5	 RN168_HUMAN	 57	

8SN1	 1/17/24	 post	 K	 73	 T1.2	 1.9	 C	 Q8IYW5	 RN168_HUMAN	 63	

8SN0	 1/17/24	 post	 K	 67	 T6.2	 2.41	 2	 Q8IYW5	 RN168_HUMAN	 57	

8SN0	 1/17/24	 post	 K	 73	 T1.2	 1.34	 C	 Q8IYW5	 RN168_HUMAN	 63	

8SNA	 1/17/24	 post	 K	 67	 T6.2	 2.04	 2	 Q8IYW5	 RN168_HUMAN	 57	

8SNA	 1/17/24	 post	 K	 73	 T1.2	 1.49	 C	 Q8IYW5	 RN168_HUMAN	 63	

8SN3	 1/17/24	 post	 K	 67	 T6.2	 2.01	 2	 Q8IYW5	 RN168_HUMAN	 57	

8SN3	 1/17/24	 post	 K	 73	 T1.2	 1.5	 C	 Q8IYW5	 RN168_HUMAN	 63	

8UPF	 1/17/24	 post	 I	 59	 T3.1	 3.16	 2	 Q8IYW5	 RN168_HUMAN	 57	

8UPF	 1/17/24	 post	 I	 65	 T1.1	 1.38	 C	 Q8IYW5	 RN168_HUMAN	 63	

8UPF	 1/17/24	 post	 I	 69	 T1.1	 5.91	 C	 Q8IYW5	 RN168_HUMAN	 67	

8U14	 1/17/24	 post	 I	 57	 T3.1	 2.46	 2	 Q8IYW5	 RN168_HUMAN	 57	

8U14	 1/17/24	 post	 I	 63	 T1.1	 2.19	 C	 Q8IYW5	 RN168_HUMAN	 63	

8SN9	 1/17/24	 post	 K	 67	 T3.2	 2.52	 2	 Q8IYW5	 RN168_HUMAN	 57	

8SN9	 1/17/24	 post	 K	 73	 T1.2	 1.5	 C	 Q8IYW5	 RN168_HUMAN	 63	

8SMX	 1/17/24	 post	 K	 67	 T3.2	 2.48	 2	 Q8IYW5	 RN168_HUMAN	 57	

8SMX	 1/17/24	 post	 K	 73	 T1.2	 1.35	 C	 Q8IYW5	 RN168_HUMAN	 63	

8SMZ	 1/17/24	 post	 K	 67	 T6.2	 1.67	 2	 Q8IYW5	 RN168_HUMAN	 57	

8SMZ	 1/17/24	 post	 K	 73	 T5.2	 2.39	 C	 Q8IYW5	 RN168_HUMAN	 63	

8SN7	 1/17/24	 post	 K	 67	 T6.2	 2.05	 2	 Q8IYW5	 RN168_HUMAN	 57	

8SN7	 1/17/24	 post	 K	 73	 T1.2	 1.41	 C	 Q8IYW5	 RN168_HUMAN	 63	

(which was not certified by peer review) is the author/funder. All rights reserved. No reuse allowed without permission. 
The copyright holder for this preprintthis version posted June 27, 2024. ; https://doi.org/10.1101/2024.06.26.600687doi: bioRxiv preprint 

https://doi.org/10.1101/2024.06.26.600687


In silico screening identifies SHPRH as a novel nucleosome acidic patch interactor 
	

James, Schmid et al. 2024 (preprint)   26 

8SN8	 1/17/24	 post	 K	 67	 T6.2	 2.15	 2	 Q8IYW5	 RN168_HUMAN	 57	

8SN8	 1/17/24	 post	 K	 73	 T1.2	 1.96	 C	 Q8IYW5	 RN168_HUMAN	 63	

8SMY	 1/17/24	 post	 K	 67	 T6.2	 1.88	 2	 Q8IYW5	 RN168_HUMAN	 57	

8SMY	 1/17/24	 post	 K	 73	 T1.2	 1.34	 C	 Q8IYW5	 RN168_HUMAN	 63	

8U13	 1/17/24	 post	 I	 57	 T7.1	 5.12	 2	 Q8IYW5	 RN168_HUMAN	 57	

8U13	 1/17/24	 post	 I	 63	 T1.1	 1.77	 C	 Q8IYW5	 RN168_HUMAN	 63	

8OL1	 2/14/24	 post	 K	 76	 T2.1	 2.76	 1	 Q8N884	 CGAS_HUMAN	 236	

8OL1	 2/14/24	 post	 K	 95	 T5.1	 0.59	 C	 Q8N884	 CGAS_HUMAN	 255	

8X1C	 3/6/24	 post	 J	 134	 T1.1	 2.05	 C	 Q15906	 VPS72_HUMAN	 134	

8X19	 3/6/24	 post	 J	 134	 T1.1	 1.26	 C	 Q15906	 VPS72_HUMAN	 134	

8X19	 3/6/24	 post	 L	 9	 T8.2	 3.11	 2	 O43257	 ZNHI1_HUMAN	 9	

8X19	 3/6/24	 post	 L	 17	 T1.2	 5.2	 C	 O43257	 ZNHI1_HUMAN	 17	

8IHT	 3/20/24	 post	 K	 61	 T5.2	 2.86	 C	 Q04779	 RCO1_YEAST	 61	

8IHM	 3/20/24	 post	 K	 12	 T5.2	 2.86	 C	 Q04779	 RCO1_YEAST	 61	

8Q36	 3/27/24	 post	 A	 6	 T1.1	 0.96	 C	 		 		 		

8Q3E	 3/27/24	 post	 A	 6	 T1.1	 0.86	 C	 		 		 		

8PP7	 3/27/24	 post	 B	 102	 T1.2	 1.32	 C	 Q99496	 RING2_HUMAN	 98	

8PP7	 3/27/24	 post	 D	 102	 T1.1	 1.43	 C	 Q99496	 RING2_HUMAN	 98	
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Table 2. Final acidic patch interactor hit list as determined by in silico screening with AlphaFold-Multimer and AlphaFold 3 
 
UniProt	
ID	

UniProt	Entry	Name	 Gene	 Anchor	
count	

Anchor	indices	 In	PDB	 Detected	by	MS	

Q03188	 CENPC_HUMAN	 CENPC	 3	 738,742,744	 1	 0	
Q12824	 SNF5_HUMAN	 SMARCB1	 4	 370,373,374,377	 1	 0	
Q16384	 SSX1_HUMAN	 SSX1	 1	 169	 1	 0	
Q16385	 SSX2_HUMAN	 SSX2	 1	 169	 1	 0	
Q4FZB7	 KMT5B_HUMAN	 KMT5B	 2	 352,357	 1	 0	
Q8IYW5	 RN168_HUMAN	 RNF168	 3	 57,63,67	 1	 0	
Q8N884	 CGAS_HUMAN	 CGAS	 2	 236,255	 1	 0	
Q8NCN4	 RN169_HUMAN	 RNF169	 2	 689,700	 1	 0	
Q96P70	 IPO9_HUMAN	 IPO9	 1	 898	 1	 0	
Q9NQR1	 KMT5A_HUMAN	 KMT5A	 2	 229,233	 1	 0	
O60264	 SMCA5_HUMAN	 SMARCA5	 2	 736,738	 0	 1	
Q86Y91	 KI18B_HUMAN	 KIF18B	 1	 594	 0	 1	
Q9H967	 WDR76_HUMAN	 WDR76	 2	 215,219	 0	 1	
Q9NRZ9	 HELLS_HUMAN	 HELLS	 1	 510	 0	 1	
O15297	 PPM1D_HUMAN	 PPM1D	 2	 258,259	 0	 0	
O95760	 IL33_HUMAN	 IL33	 1	 48	 0	 0	
P28370	 SMCA1_HUMAN	 SMARCA1	 1	 751	 0	 0	
Q05D32	 CTSL2_HUMAN	 CTDSPL2	 1	 283	 0	 0	
Q12830	 BPTF_HUMAN	 BPTF	 1	 1985	 0	 0	
Q149N8	 SHPRH_HUMAN	 SHPRH	 1	 796	 0	 0	
Q5H9S7	 DCA17_HUMAN	 DCAF17	 1	 406	 0	 0	
Q69YH5	 CDCA2_HUMAN	 CDCA2	 1	 89	 0	 0	
Q6B0I6	 KDM4D_HUMAN	 KDM4D	 1	 123	 0	 0	
Q7RTT5	 SSX7_HUMAN	 SSX7	 2	 167,169	 0	 0	
Q7RTT6	 SSX6_HUMAN	 SSX6P	 2	 167,169	 0	 0	
Q8N531	 FBXL6_HUMAN	 FBXL6	 2	 509,513	 0	 0	
Q8NDX5	 PHC3_HUMAN	 PHC3	 1	 881	 0	 0	
Q8WWQ0	 PHIP_HUMAN	 PHIP	 3	 1804,1806,1808	 0	 0	
Q96B01	 R51A1_HUMAN	 RAD51AP1	 1	 6	 0	 0	
Q96GN5	 CDA7L_HUMAN	 CDCA7L	 3	 268,273,276	 0	 0	
Q96KM6	 Z512B_HUMAN	 ZNF512B	 2	 681,684	 0	 0	
Q96ME7	 ZN512_HUMAN	 ZNF512	 1	 340	 0	 0	
Q99909	 SSX3_HUMAN	 SSX3	 2	 167,169	 0	 0	
Q9BVI0	 PHF20_HUMAN	 PHF20	 1	 464	 0	 0	
Q9BXL5	 HEMGN_HUMAN	 HEMGN	 2	 35,37	 0	 0	
Q9BYG4	 PAR6G_HUMAN	 PARD6G	 1	 31	 0	 0	
Q9H1E3	 NUCKS_HUMAN	 NUCKS1	 1	 3,6,8	 0	 0	
Q9H8M2	 BRD9_HUMAN	 BRD9	 2	 124,127	 0	 0	
Q9NQV7	 PRDM9_HUMAN	 PRDM9	 1	 184	 0	 0	
Q9NQW5	 PRDM7_HUMAN	 PRDM7	 1	 184	 0	 0	
Q9NRC8	 SIR7_HUMAN	 SIRT7	 1	 11	 0	 0	
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Table 3. Cryo-EM data collection, refinement, and validation statistics for the SHPRH-nucleosome complex. 
 
	 SHPRH-nucleosome	

complex	(map	A)	
Data	collection	and	processing	 	
Magnification				 105,000x	
Voltage	(kV)	 300	
Electron	exposure	(e–/Å2)	 51.11	

	
Defocus	range	(μm)	 -0.2	to	-1.0	
Pixel	size	(Å)	 0.83	
Symmetry	imposed	 C1	
Initial	particle	images	(no.)	 4,009,252	
Final	particle	images	(no.)	 110,867	
Map	resolution	(Å)	
				FSC	threshold	

2.8	
0.143	

Map	resolution	range	(Å)	 1.8-5.7	
	 	
Refinement	 	
Initial	model	used	(PDB	code)	 ModelAngelo,		

AF-Q149N8-F1	
Model	resolution	(Å)	
				FSC	threshold	

	

Model	resolution	range	(Å)	 	
Map	sharpening	B	factor	(Å2)	 58.1	
Model	composition	
				Non-hydrogen	atoms	
				Protein	residues	
				Ligands	

	
20704	
1808	
2	

B	factors	(Å2)	
				Protein	
				Nucleotide	
				Ligand	

	
11.48/471.26/116.71	
33.89/583.81/101.82		
154.93/163.45/158.69								

R.m.s.	deviations	
				Bond	lengths	(Å)	
				Bond	angles	(°)	

	
0.003	
0.696	

	Validation	
				MolProbity	score	
				Clashscore	
				Poor	rotamers	(%)				

	
1.40	
7.26	
0.45	

	Ramachandran	plot	
				Favored	(%)	
				Allowed	(%)	
				Disallowed	(%)	

	
98.24	
1.70	
0.06	
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Table S1. Table of all arginine anchors retrieved from the PDB (queried April 2024), mapped to their corresponding indices in canonical UniProt 
sequences as well as additional information. 

Table S2. Table of analysis results obtained by analyzing 22,824 predicted structures representing 7,608 human nuclear proteins folded against an 
H2A/H2B dimer via AlphaFold multimer.  

Table S3. Table of analysis results obtained by analyzing AlphaFold 3 predicted structures of 119 potential acidic patch interacting proteins folded 
against a nuclear core particle. 

Table S4. Comparison of acidic patch interactors identified by 3 methods (predictome screen, PDB, and Mass Spectrometry) across all 7,608 hu-
man nuclear proteins run via the screen.  

Table S5. Input structural models and model confidence. 
Complex/domain Chain id(s) Input model Level of confidence 

Nucleosome A-H 3LZ0 Atomic 
H4 tail F 3LZ0, De novo Atomic 
DNA I-J 3LZ0, De novo Atomic 
SHPRH ATPase lobe 1 (first 
half) 

W AF-Q149N8-F1 Atomic 

SHPRH ATPase lobe 1 (sec-
ond half) 

W AF-Q149N8-F1 Secondary structure 

SHPRH insertion 2 (acidic 
patch interacting loop) 

W AF-Q149N8-F1 Atomic 

SHPRH ATPase lobe 2 W AF-Q149N8-F1 Atomic 
SHPRH HIRAN domain W AF-Q149N8-F1 Rigid body docking 
SHPRH PHD finger W AF-Q149N8-F1 Rigid body docking 
SHPRH helical domains W AF-Q149N8-F1 Atomic 

Supplementary Video 1 | Overview of the SHPRH-nucleosome complex. 

Source Data Fig. 1 | Uncropped gels for SHPRH nucleosome sliding assays and SDS-PAGE gel of purified SHPRH. 
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