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Alternating global-local context is crucial

M Architecture

RNA degradation prediction

s Ca la b i l i f e u | va r | a n Ce . . Data: Large RNA biomolecules up to 11k atoms. Label: Degradation rate and Thermostability parameters per nucleotide Eval.: RMSE (1)
y q f ) Ve Ct O r-CO n VO I U tl O n . vectors M Open Vaccine Covid-19 Ribonanza-2k Open Vaccine Covid-19 Ribonanza-2k
odel ~ Model |
1 N A (Das et al., 2020) (He et al., 2024) (Das et al., 2020) (He et al., 2024)
|
I Backbone representation All-atom representation
I g Sm— . . . . SchNet 0.515=0.005 0.911x0008  SchNet 0.512+0.005 0.891+0.008
TFN I’ Siemoid gatin a?’ (b @ X C) 1 : : bz X f!:] = TEN 0.522+0.006 0.927:0006  TEN 0.510=0.004 0.910=0.011
SE(3) I 5 sdting cross prod. EGNN 0.529:0.006 0.943:0008 EGNN 0.511:0.005 0.928:0.022
EGNN =\>) ' , ] —1 FastEGNN 0.519:0012 0.912:002  FastEGNN 0.498:0.004 0.873+0010
SEGNN projection h Gating . LEFTNet 0.502:0.004 0.889:0008  LEFTNet 0.5010.005 0.880:0.008
CNN PONITA . | Sca I s | r-d ecom p 0S |t| on.: TMD-ET 0.500:0.006 0.781:0006 = TMD-ET 0.494:0.009 0.85520.002
DimeNet ! Transformer 0.400:0.004 0.637s0006  Transformer 0.399:0.004 0.6330.007
,' Global context b - —() - — b C b - Hyena 0.447 +0.037 0.810+0.124 Hyena 0.393+0.013 0.605x0.017
1 I — VNT 0.401=0.005 0.659:0005  VNT 0.391=0.013 0.638+0.008
S E ( 3 ) Ll = C onv A d d ! G - X X yc 74 y 74 G-Transformer 0.412+0.058 0.537+0007  G-Transformer 0.391x0.071 0.592+0.043
,’ com et rc . b x C _ Equiformer 0.4090.008 0.649:0.004  Equiformer OOM OOM
Hyena GAT ' LO n g C onvo | u tl on y y _ F FT- conv.. O ( N l O gN) G-Heyna 0.363-0.045 0.529+0.005 G-Heyna 0.339-0.004 0.546+0.006
Mamba Equiformer SE(3)-Hyena Tquery , key - -7 o (N N RNA switching Protein
Hyena SE(3)-Transf. Operator KV .. :
Y (3) P QKV — (b® X C) . [:U] = Exyz b; [y] Cj—i [z] factor prediction Molecular Dynamics
\\ p rOJ eCtI O n value ¢ . Data: Large RNA biomolecules up to few thousand atoms. Data: W
J— Label: switching factor abel: rajector
S E(S) \\ T y ) z .7 - 1 Eval.: II;?AI\;?E (\]/t) oJect . Ilgvgl.l:_l\AﬂASDEt(\],j) o )
\
O . . \ Tc-Ribo ProteinMD
Trar;{slg);}mer urs projection 3 X, 1} ) Vodel (Groher et al., 2018) Vodel (Han et al., 2022)
H i g h er-o rd er steera b I e fo rm: Backbone repr.  All-atom repr. Backbone repr.  All-atom repr.
o ) Clebsch—Gordan
. T. Tensor convolution SchNet 0.737x0.002 0.691zx0.018 Linear 2.277+0.001 2.90:0.001
{Xl’fl} N [ ls — TEN 0.7330.003 0.71040.009 RF 2.26:0.001 2.850.001
EGNN prOVIdeS local context (bl1 ® Clz) (0) o 5 \ 5 \ § : C (Im) b(ll) C(l2) EGNN 0.728=0.001 0.729=0.002 TFN 2.26+0.002 2.85+0.002
CG im L s (Iymq)(loms) ~ 2,;my ~J—1,m2 FastEGNN 0.7040.005 0.727x0.011 EGNN 2.25x0.001 2.72+0.003
7=1 mi=—1l1 mao=—Iy LeftNet 0.749+0.006 0.750=0.004 FastEGNN 1.84+0.002 NaN
g
[ [5 TMD-ET 0.7500.004 0.751+0.003 Transformer 75.83+6.35 79.68+24.2
u (l) L C (lm) b (l 1) @ C (l 2) Transformer 0.556=0.001 0.553+0.002 Hyena 48.94+9.03 55.344+551
im 2 : 2 : (Iymy)(lams) mi ma ; Hyena 0.560:0.002 0.569:0.001 G-Transformer 2.45+0.037 3.67+0.640
. mi=—1l1 mo=—I5 G-Transformer 0.554+0.003 0.553=0.001 Equiformer OOM OOM
' ' Assum tiO n: canonica | or d erin Equiformer 0.550-0.009 OOM G-Heyna 1.80=0.009 2.49:0.037
The first long-convolutional equivariant model e ption: 5 . EHes 0.548:0008  0.548:0001
e [ e o [ *
Geometric long-convolution replaces equivariant self-attention G-Hyena outperforms other local and global®™ methods
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