Conformational dynamicsof galectin-3
based on the Martini 3 model

M. M. Anilal, P. Rogowski!, B. Rozycki

! Institute of Physics, Polish Academy of Sciences, Aleja Lotnikow 32/46, 02-668 Warsaw, Poland.

We characterize conformations of galectin-3, which is mixed-folded protein comprising an intrinsically disordered N-terminal
domain (NTD) and a carbohydrate recognition domain (CRD). We perform molecular dynamic simulations using the Martini 3
force field |1| and a cubic box of side length of 20 nm. We follow the methodology of Thomasen et al. [2| to rescale protein-water
interactions, and obtain a conformational ensemble fully consistent with data from small angle X-ray scattering experiments |3|.
Our simulation results show that galectin-3 exhibits large-scale fluctuations between compact and extended conformations. Most

frequent contacts are formed by aromatic residues within the N'TD. It appears that self association of galectin-3 molecules is mostly
mediated via the N'TD.

- B 10—1_
40.01 . simulation f —— Simulation
L 37.5] - Experimental ! - == Experimental
- t |
oC 2 _
g 35.0 _ 102 x-=2.31
% 30.0 = I -
5 | R Rew Z5a0s A = 10-3 i
n 27.5 g =28 il
" — N |
© 25.0 ||
x
22.5
. . . . . . . . 104 | | | | II
1.00 1.02 1.04 1.06 1.08 1.10 1.12 1.14 0.00 0.05 0.10 0.15 0.20 0.25
A 1
q (5)

Protein-water interaction scaling parameter

B PHE TRP

good solvent

0.550;

Indexes of residues
Indexes of NTD residues

0.5001 --==-=————-f--=mmmmmmmme- S

i A LA T |G et 01 1) -5
150 40 60 80 100
Indexes of residues Indexes of NTD residues

0.450- poor solvent

0.400-

Ao = 1.0373
0 20 40 60 80 100 1.00 1.05 1.10 1.15

Indexes of CRD residues

40 60 80 100
Indexes of NTD residues

10°

g 0 3 0.014- —— One molecule —— Two molecules
: ot 5 0.012; T\{vo molecules | 4 45g. —— Six molecules
g : > — Six molecules
% 0.010-
. O % 0.006-
s SR el SR S o R . >‘OOO8
Indexseg of resildouoes onelgfothe mgl(é(éules NTDz?esiduei%rom 0?12 ofthe8(r)nolecules % 0006_ 0.004_
C I BT ENEN § 1 B
2 e T BT ©0.004-
S . Q- 0.002-
s 0.002-
S 200-
§180 0.000- 0.000; —_
‘;160_ 0 50 100 150 200 250 0 25 50 75 100 125 150
3 Number of intra- contacts between NTD residues Number of inter- contacts between NTD residues
0 140
%120

100 150
Residues from one of the molecules

|1| P. C. T. Souza et al. Nature Methods
18, 382-388 (2021).

Our goal 1s to simulate biomolecular condensates of galectin-3 in the context of
clathrin-independent endocytosis.
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