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NeuralPLexer3 is a physics-inspired flow model that predicts full biomolecular complex structures—proteins, nucleic acids, ligands, ions and PTMs—with higher accuracy and better physical realism than prior methods, while running in seconds.

Motivation Training NeuralPLexer3

Experimental structures are slow/expensive, but most drug discovery Compute optimal encoder-decoder scaling, and training and inference PoseBusters is a benchmark for small-molecule structure-based drug design.
’ 1 ’ 1 ] . . .
programs still depend on them. improvements led to NP3's high accuracy. NeuralPLexer3 gives more accurate structures, gives more rigorous stereochemistry,
©® Dote § ™ox ® T S e .
AlphaFold2/3 revolutionized folding, but: Dy ONF ORI NS DM sty v SNGIMINEPTI. B Wt sorpue and is much faster than AlphaFold 3.
« can hallucinate unphysical ligands / geometries, o " J 1 PoseBusters v2, No Ground Truth Structure Provided Inference Time
°* QJare expens“/e to run at Scale’ . ng - ' . | ﬁ ;; N ’-’_.--__’ 100_..... RMSD<2A 100- R . O —
e and are not systematically evaluated on drug-discovery-relevant tasks. ¥ o = ;S I o I RMSD <2 A & PB-valid = 3504
. . . 4 . . - N ] 4 | 88 kS
Goal: accurate, physically valid, fast prediction of protein—ligand and other 2.: '3 | L N 80 7777 B z % S ol o
biomolecular complexes for real drug-discovery workflows. > ¢ < 2 £ g
Ll . ——— A — w g y * ' * 1 ' \ ' ~ 60 - " = £ g6 & 2507 e
- “ ol w L g P P P % L0000 g GT’
Biomolecular Encoder FLOPS Por S0 | &) - ’ 7 /;.’}*‘_.y‘:.‘-"A',.::-"‘:\,o‘f.,'\‘ “:‘ _.‘?"’l « 755507 g 2 S 200 S —
sequences 4,0‘“:,»" o’ A o &P g 72 s e
A AN & S 4011700 = 5 94 0 aeoil B
’ T @ 7 . 5
' 7% S S wodl |
fveLam mvecTaLFED Our custom triangular attention kernel cuts peak memory by ~5x and 20 r = ol P &
: . e 2 |
b G gives ~40% speedup at 1k residues. © %0
NG eEDC0L TATVCA Flash-TriangularAttention [ Native Pytorch I Native Pytorch 0 ”,;;/2” s T NP3 90" 0 | 3 |
eerion . [T Flash-TriangularAttention [ Flash-TriangularAttention 3 (A00 GPU) (L40S GPU)
Molecule graphs 50 ] W 3 ) ) . . . .
2 s NeuralPLexer3 is accurate across diverse categories of biomolecular interactions.
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S NeuralPLexer3 provides well callibraed confidence estimates for protein-ligand
(unbound) (bound) binding (ligand pLDDT) and protein-protein interfaces (pDockQ).
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