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Table S1 Human and non-human PRMT5 complexes collected from PDB Database.  

PDB 
code 

Release 
date 

Title Target Ligand Method 
Reso-
lution 

Reference 

Human PRMT5 complexes 

7U30 2022 

PRMT5:MEP50 
complexed with 
cyclonucleoside 

Compound 1 

PRMT5:
MEP50 

LB3 707 -
PRMT5 
inhibitor 

X-ray 
diffraction 

2.6 [1] 

7s1p 2022 

PRMT5/MEP50 
crystal structure 
with sinefungin 

bound 

PRMT5:
MEP50 

MRTx1719 
- PRMT5 
inhibitor 

X-ray 
diffraction 

2.21 [2] 

7bo7 2022 

Crystal structure 
of the human 

PRMT5:MEP50 
complex with 

JNJB44355437 

PRMT5:
MEP50 

PRMT5 
inhibitor 

X-ray 
diffraction 

2.83 
Brown et 
al. (To be 
published) 

7ses 2022 
PRMT5/MEP50 
with compound 

29 bound 

PRMT5:
MEP50 

PRMT5 
inhibitor 

X-ray 
diffraction 

2.5 [2] 

7ser 2022 
PRMT5/MEP50 
with compound 

30 bound 

PRMT5:
MEP50 

PRMT5 
inhibitor 

X-ray 
diffraction 

2.14 [2] 

7s1s 2022 

PRMT5/MEP50 
crystal structure 
with MTA and 
MRTX-1719 

bound 

PRMT5:
MEP50 

PRMT5 
inhibitor 

X-ray 
diffraction 

2.62 [2] 

7s1r 2022 

PRMT5/MEP50 
crystal structure 
with MTA and a 

phthalazinone 
inhibitor bound 
(compound (M)-

31) 

PRMT5:
MEP50 

PRMT5 
inhibitor 

X-ray 
diffraction 

2.10 [2] 

7s1Q 2022 

PRMT5/MEP50 
crystal structure 
with MTA and a 

phthalazinone 
inhibitor bound 
(Compound 9) 

PRMT5:
MEP50 

PRMT5 
inhibitor 

X-ray 
diffraction 

2.78 [2] 

7s0u 2022 
PRMT5/MEP50 
crystal structure 
with MTA and 

PRMT5:
MEP50 

PRMT5 
inhibitor 

X-ray 
diffraction 

2.01 [2] 
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phthalazinone 
fragment bound 

7mxn 2021 

PRMT5(M420T 
mutant):MEP50 
complexed with 

inhibitor PF-
06939999 

PRMT5
(M420T 
mutant):

MEP 

PRMT5 
inhibitor 

X-ray 
diffraction 

2.55 [3] 

7mxg 2021 

PRMT5(M420T 
mutant):MEP50 
complexed with 

inhibitor PF-
06855800 

PRMT5
(M420T 
mutant):

MEP 

PRMT5 
inhibitor 

X-ray 
diffraction 

2.395 [3] 

7mxc 2021 
PRMT5:MEP50 
complexed with 

adenosine 

PRMT5:
MEP50 

adenosine 
X-ray 

diffraction 
2.41 [3] 

7mxa 2021 

PRMT5:MEP50 
complexed with 

inhibitor PF-
06855800 

PRMT5:
MEP50 

PRMT5 
inhibitor 

X-ray 
diffraction 

2.713 [3] 

7mx7 2021 

PRMT5:MEP50 
complexed with 

inhibitor PF-
06939999 

PRMT5:
MEP50 

PRMT5 
inhibitor 

X-ray 
diffraction 

2.49 [3] 

7kid 2021 

PRMT5:MEP50 
complexed with 

5,5-bicyclic 
inhibitor 

Compound 72 

PRMT5:
MEP50 

PRMT5 
inhibitor 

X-ray 
diffraction 

2.5 [4] 

7kic 2021 

PRMT5:MEP50 
complexed with 

5,5-bicyclic 
inhibitor 

Compound 34 

PRMT5:
MEP50 

PRMT5 
inhibitor 

X-ray 
diffraction 

2.43 [4] 

7kib 2021 

PRMT5:MEP50 
complexed with 

5,5-bicyclic 
inhibitor 

Compound 4 

PRMT5:
MEP50 

PRMT5 
inhibitor 

X-ray 
diffraction 

2.52 [4] 

7l1g 2021 
PRMT5-MEP50 
complexed with 

SAM 

PRMT5:
MEP50 

SAM 
X-ray 

diffraction 
2.47 [5] 

7m05 2021 
CryoEM structure 
of PRMT5 bound 
to covalent PBM-

PRMT5:
MEP50 

PRMT5 
inhibitor 

Cryo-EM 2.39 [6] 
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site inhibitor 
BRD-6988 

6ugh 2020 

Cryo-EM 
structure of the 

apo form of 
human 

PRMT5:MEP50 
complex at a 

resolution of 3.4 
angstrom 

PRMT5:
MEP50 

 Cryo-EM 3.4 
Zhou (to 

be 
published) 

6v0p 2020 

PRMT5 complex 
bound to covalent 

PBM inhibitor 
BRD6711 

PRMT5:
MEP50 

PRMT5 
inhibitor 

X-ray 
diffraction 

1.88 [6] 

6v0o 2020 
PRMT5 bound to 
the PBM peptide 

from pICln 

PRMT5:
MEP50:

PBM 
sinefungin 

X-ray 
diffraction 

2.86 [7] 

6v0n 2020 
PRMT5 bound to 

PBM peptide 
from Riok1 

PRMT5:
MEP50:
Riok1 
PBM 

sinefungin 
X-ray 

diffraction 
2.11 [7] 

6uxy 2020 

PRMT5:MEP50 
complexed with 

allosteric inhibitor 
Compound 8 

PRMT5:
MEP50 

PRMT5 
inhibitor 

X-ray 
diffraction 

2.57 [8] 

6uxx 2020 

PRMT5:MEP50 
complexed with 

allosteric inhibitor 
Compound 1a 

PRMT5:
MEP50 

PRMT5 
inhibitor 

X-ray 
diffraction 

2.69 [8] 

6rlq 2020 

Crystal structure 
of the human 

PRMT5:MEP50 
complex with 
JNJ45031882 

PRMT5:
MEP50 

PRMT5 
inhibitor 

X-ray 
diffraction 

2.53 
Brown et 
al. (To be 
published) 

6rll 2020 

Crystal structure 
of the human 

PRMT5:MEP50 
complex with 
JNJ44064146 

PRMT5:
MEP50 

PRMT5 
inhibitor 

X-ray 
diffraction 

2.22 
Brown et 
al. (To be 
published) 

6k1s 2019 

Discovery of 
potent and 

selective covalent 
protein arginine 

methyltransferase 

PRMT5:
MEP50 

PRMT5 
inhibitor 

X-ray 
diffraction 

2.6 [9] 
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(PRMT5) 
inhibitors 

6ckc 2018 

Structure of 
PRMT5:MEP50 
in complex with 

LLY-283, a 
potent and 

selective inhibitor 
of PRMT5, with 

antitumor activity 

PRMT5:
MEP50 

PRMT5 
inhibitor 

X-ray 
diffraction 

2.8 [10] 

5c9z 2016 

Crystal structure 
of 

PRMT5:MEP50 
with EPZ015866 
and sinefungin 

PRMT5:
MEP50 

PRMT5 
inhibitor 

X-ray 
diffraction 

2.36 

Boriack-
Sjodin (To 

be 
published) 

5fa5 2016 

Crystal structure 
of 

PRMT5:MEP50 
in complex with 

MTA and H4 
peptide 

PRMT5:
MEP50 

H4, MTA 
X-ray 

diffraction 
2.34 [11] 

5em
m 

2016 

Crystal structure 
of 

PRMT5:MEP50 
with Compound 

15 and sinefungin 

PRMT5:
MEP50 

PRMT5 
inhibitor 

X-ray 
diffraction 

2.37 [12] 

5eml 2016 

Crystal structure 
of 

PRMT5:MEP50 
with Compound 

10 and SAM 

PRMT5:
MEP50 

PRMT5 
inhibitor 

X-ray 
diffraction 

2.39 [12] 

5emk 2016 

Crystal structure 
of 

PRMT5:MEP50 
with Compound 9 

and sinefungin 

PRMT5:
MEP50 

PRMT5 
inhibitor 

X-ray 
diffraction 

2.52 [12] 

5emj 2016 

Crystal structure 
of 

PRMT5:MEP50 
with Compound 8 

and sinefungin 

PRMT5:
MEP50 

PRMT5 
inhibitor 

X-ray 
diffraction 

2.273 [12] 

4x63 2015 

Crystal structure 
of 

PRMT5:MEP50 
with EPZ015666 

and SAH 

PRMT5:
MEP50 

PRMT5 
inhibitor 

X-ray 
diffraction 

3.05 [13] 
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4x61 2015 

Crystal structure 
of 

PRMT5:MEP50 
with EPZ015666 

and SAM 

PRMT5:
MEP50 

PRMT5 
inhibitor 

X-ray 
diffraction 

2.85 [13] 

4x60 2015 

Crystal structure 
of 

PRMT5:MEP50 
with EPZ015666 
and sinefungin 

PRMT5:
MEP50 

PRMT5 
inhibitor 

X-ray 
diffraction 

2.35 [13] 

4gqb 2012 

Crystal structure 
of the human 

PRMT5:MEP50 
Complex 

PRMT5:
MEP50 

H4 
X-ray 

diffraction 
2.06 [14] 

Non human PRMT complexes 

4g56 
2012 

Crystal Structure 
of full length 

PRMT5/MEP50 
complexes from 
Xenopus laevis 

PRMT5:
MEP50  

X-ray 
diffraction 2.95 

[15] 

3ua4 2011 

Crystal Structure 
of Protein 
Arginine 

Methyltransferas
e PRMT5 

PRMT5:
MEP50  

X-ray 
diffraction 3.00 

[16] 

3ua3 2011 

Crystal Structure 
of Protein 
Arginine 

Methyltransferas
e PRMT5 in 

complex with SAH 
PRMT5:
MEP50 SAH 

X-ray 
diffraction 3.00 

[16] 

 

Table S2 Lenard-Jones (LJ) and Coulumb type (Cb) interaction energy of the unmodified and 
phosphorylated H4-PRMT5-MEP50 complexes in P1 and P2 conformation. P1 and P2 
representative structures were selected by cluster analysis (grey backround) and in the case of 
P2 also on the basis of Einter (white), respectively. See also Methods for details. Both types of 
representatives of P2 complex structures show lower intermolecular interaction energy than the 
P1 structures.  

Complex LJ Cb Einter 

H4-PRMT5-MEP50 

P1 -148.7 -134.1 -282.8 

P2  -201.4 -168.5 -369.9 

P2  -191.7 -167.3 -359.0 
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H4-PRMT5P-MEP50 

P1 -190.3 -136.7 -327.0 

P2  -192.3 -153.7 -346.0 

P2 -184.4 -174.8 -359.2 

 

Table S3 Interacting H4 residues within 3.5 Å distance from DNA in the structure of 
nucleosome core particle (PDB code: 1kx5). Amino acids taking place in DNA binding in the 
case of both histone H4 peptides (chain ID B and F) and determined as DNA binding domain 
of histone H4 in nucleosome are highlighted with grey.  

Histone H4 residues Residues taking place in DNA binding for  

Chain B Chain F 

S1  dG+25 I, dG+24 I  

G2  dG+25 I 

R3  dG+25 I 

K5 dT-10 I, dT-9 I   

G6 dT-10 I  

G9 dG+14 J  dA+26 I, dG+27 I 

K12  dG+25 I 

K16 dG+25 I, dC+15 J, dC+16 J  dG+24 I, dG+25 I  

R17 dC+15 J, dC+16 J dT-22 J  

H18 dC+16 J dC-21 J  

R19 dC+16 J, dT+17 J  dT-22 J  

T30  dT-12 J 

P32 dA-13 I  dA-13 J  

R35 dG+8 J   

R36 dA-13 I dA-13 J  

R45 dT+7 J, dG+8 J, dG-3* dT+7 I, dG+8 I 

I46 dT+7J, dG+8 J dT+7 I, dG+8 I 

S47  dT+7 I  

G48 dT+7 J dT+7 I  

R78 dC+28 J  

K79 dG+27 J, dC+28 J  dG+27 I, dC+28 I 

T80 dC+28 J dC+28 I 

* distance is 4.8 Å 
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Figure S1 RMSD for C atoms of histone H4 (A) compared to the initial conformation of the 
peptide during the 1000 ns-long MD simulation. RMSD for C atoms of PRMT5 (B) and 
MEP50 (C) after a least squares fitting to the MEP50 structure during the 580 ns-long MD 
simulation. 
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Figure S2 (A) C RMSD of Helix 3 of histone H4. Time points with the minimum and the 
maximum RMSD value are highlighted with red. (B) Histone H4 structures (grey, cartoon) with 
the minimum and the maximum RMSD value. Position of the helix fracture at residue G56 is 
represented as spheres, all atom. 
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Figure S3 Changing of the distance between the hydroxyl O atoms of R40, R45 (histone H4) 
and phosphate P atom of pT80 (PRMT5) (dO-P) during the MD simulation. 

 

 

Figure S4 The representative structure of the unmodified H4-PRMT5-MEP50 complex in the 
pre-product state (P2 in Fig. 1B). MEP50 (blue, cartoon) is in direct contact with PRMT5 (grey, 
cartoon) instead of histone H4 (teal, cartoon). 
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Figure S5 Representative structure of histone H4 protein (grey and teal, cartoon) in complex 
with PRMT5P in the pre-product state. Helix 3 (teal) adopts a mostly linear conformation similar 
to the apo form of H4.  
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