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e vaccines
e enzymes

e antibiotic properties
e enzymes
e new active peptides

specific antibodies
proteins with
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e vaccines
e new receptor binders
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Geometry and function
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Benchmark principles

GeomMotif

V Automatic coverage based choice
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Benchmark tests creation

Filter by length Find residue Filter out loops (> 25%) Calculate properties and
and similarity environments and sparse motifs (< 30 residues) sample by complexity

Single motifs Paired motifs ¢
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Benchmark test cases

B Class:
4 Architectures

a Class:

a/f Class:
7 Architectures



Benchmark validation

Success check: Filter by novelty and diversity

Motif(s) Novelty
Generate refTM-score < 0.8
Unlque clusters
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SUN metric

Practical intuition: an upper bound on the

experimental success rate

Can be divided to the
components for diagnostics

— Unique clusters

Novelty
refTM-score < 0.8

TM-score 0.8

SUN = P(Successful n Unique N Novel)




Models comparison

Structure:

e Genie2
o Rfdiffusion

e FrameFlow

Sequence:
e ESMS3 (seq)

e DPLM-650M

Sequence & Structure:
e ESMS3 (seq & struct)

Success (%)

80

7 Not Novel
I Novel, Not unique
I Novel, Unique (SUN)




Models comparison

Model Number of fragments in single motif Number of fragments in paired motifs
1 2 3 4 5 6 7 3 4 % 6 £

Genie2 76.7 t05 754+11 844+16 387+13 334:28 499:23 56.8:07 392:12 33.0:x07 15.2=:07 7.0x08 12.9=:1.2
RFEdiffusion 91.9+07 72.8+19 83.6:x08 579:22 42.0:28 538+11 387:08 14816 22.8+13 59:02 14.8 02 8.0 04
FrameFlow 61.9+18 43.8+12 499:24 194 :+08 98+09 153:+15 128:10 61.6x18 17.1+x17 11.1=+x09 9.7 +1.4 94 +09
DPLM-3B 4.6 04 2.7 +03 2.4 04 4.3 +06 34 +08 75+10 104 zo06 0.0 £0.0 0.0 0.0 0.0 £0.0 2.2 +04 0.0 z0.0
DPLM-650M 5.7 07 2.0+03 0.9 03 1.3 +04 1.5+03 1.7 £12 7.0 +0.6 0.0 +0.0 0.0 0.0 0.0 0.0 1.0 x03 0.0 +0.0
ESM3 (seq) 12110 7.0+07 1.0 0.1 3307 42+08 8.0=zx09 122:10 02202 00200 0.0x00 0.0z00 0.0=x00

ESM3 (seq&struct)  7.9+05 3.0x06 0.3:02 00zx00 0.0x00 1.1 x07 1807 0.0z00 0.0z00 00z00 0.0z00 0.0z00
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Models comparison: main outcomes

» Geometry preservation is not solved yet
o Structure models are better than sequence models

e Multiple modalities can mess the generation
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Interpretation: Biological properties
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Interpretation: Biological properties vs SUN
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