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_ @ OpenComplex -2 : From Structure to Ensemble =&l
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(a) OpenComplex Sampling (b) NMR Result (c) AlphaFold3 Sampling
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(a) OpenComplex Sampling (b) NMR Result (c) AlphaFold3 Sampling
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AlphaFold3 tends to predict a stable

conformation that cannot cover NMR

results, while sampling
can provide stable coverage

AlphaFold3 OpenComplex2 OpenComplex2
(100 samples) (100 samples) (1000 samples)
1.9% 31.3% 98.4%

The Successful Coverage Rate over
different sampling
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Pathway Prediction
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» OpenComplex captures ligand-bound states

1.0
* Induced-fit docking phenomenon: the interaction
0.8 between a protein and a rigid binding partner
L 0.6- induces a conformational change in the protein

0.4 _
* These conformational changes promote key

0.2 regulatory mechanisms, including signal transduction,

cooperativity, etc
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TMapormolo * AlphaFold3 does not reproduce conformational diversity

Experimental

@  OC2-predicted

B AF3-predicted

1RRO (Holo) 2NLN (Apo)

* Unpublished DataTM score: 0.99 vs 0.98 TM score: 0.98 vs 0.66
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. %@% OpenComplex-2: Dynamic Simulation (In-house) IR ERRA L IRz i

Crambin protein folding simulation:

Simulated the process of protein AMP-zf\ctivated prote_in kina}se
gradually folding from an unfolded state conformational change simulation: In
into a stable conformation the absence of ADP, AMPK switches

between open and closed states

* Unpublished Data

Retinoid X Receptor (RXR) ligand
binding simulation: After ligand binding,
the RXR protein undergoes a
conformational change.

5I3AAI



Q@

Conformation Prediction
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Key takeaway:

* A homology-aware complete-
graph representation

encodes comprehensive
structural and chemical

information between all
atom pairs

Graphfusion:

FloydAttention for efficient
information propagation
Pure Diffusion without
auxiliary losses

Foundatlon madel

Structure
information
Graph model

h Graph - Nolse
g | J Representation
[ LN

AL

§—‘—;‘\\ i

Graph representation

Biond edges

Relative spatial

pasition

Structure distribution

— Ly =
v h Structure
Genetic MSA — | >
e o

Latent graph
representation

Spatial positional Graph tapology . . lsomarphlc
embedder embedder : "‘\‘ subgraph merse Atorn nodes J
1
| [ o
: Downstream tasks
1
|
: Affinity Ensemble Dynamics
Transformer | Prediction Average v -
1
- = !
L i Structure
Latent graph ! Structur Controlled
| —_— distribution (| "C - - CC (L L
] Il representation | Predicti Generation
Diffusion iterations [l l 4 Trediction
I o --.H““
e 1 pa
J—— h .
e - e
= Sy
S

ranking score

Confidence

madule

Figure1. Overview of OpenComplex2 architecture and training flow.
OpenComplex2 consists of two training stages: in the pre-training stage, the
model focuses on structural relationships between atoms; in the fine-tuning
stage, it incorporates additional information for specific tasks.

Target: T1200

Target: T1300
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Ensembles prediction

Figure 6. OpenComplex constructs the ensembles of target T1200 and T1300.
The left panel shows all samples aligned according to their N-terminal, while
the right panel illustrates the disk on sphere representation of the rotational
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