“"Binds single-stranded DNA
during recombination”
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Model Pipeline

input: Text prompt
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Eval Pipeline ——
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Key Results

Condition Mean pLDDT Mean pTM Mean pAE Shannon Entropy Levenshtein Similarity
Guided 73.90 0.3923 12.61 2.6824 0.2088

Random Guidance 70.13 0.3421 3.1201 3.2022 0.1011
Unguided 72.70 0.3881 11.76 2.6619 0.2040
EvoDiff 75.11 0.3694 12.45 3.3009 -

e Guided model behaved comparably to EvoDiff for pLDDT and pAE
e Random guidance consistently had the worst outcomes (except shannon entropy)
e Guided model generally outperformed un and randomly guided implementations



Ablation Study

Function: Disrupts bacterial membranes by
forming alpha-helical pores

Binds and neutralizes

Mean pLDDT for Guided, Unguided, and EvoDiff Generations »olysaccharides on Gram-negative bacteria
Function: Penetra eukary cell

Guided membranes to deliver molecular cargo

Unguided Func Acts as a hormone to regulate blood
EvoDiff glucose levels

Function: Forms an alpha-helical colled-coll
dimerization interface

Function: Blocks calcium ion channel
neuronal membranes

Function: Mimics a viral receptor-binding
domain to Inhibit infection

Function: Tags proteins for purification via
nickel-affinity chromatography

Function: Algogenic for animals, human and
Insects.
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10: Function: Binds single-stranded DNA during
recombination

11: Function: Targets the nucleus via a short
clear localization signal

12: Function: Protamines substitute for histones
in the chromatin of sperm during the haploid
phase of spermatogenesis.

13: Function: Component of the cuticle of the
larva of flesh fly.

14: Function: Has antimicrobial activity.

15: Function: Enhances virion budding, by
targeting human CD4 and Tetherin/BST2 to
Prompt Index proteasome degradation
16: Function: Actins are highly conserved
proteins that are involved in various types
of cell motility and are ublquitously
expressed in all eukaryotic cells.

e Guided model consistently outperformed unguided model in pLDDT and was comparable to
EvoDiff across a variety of prompts



Conclusions

e Guidance must be semantically meaningful to improve generation quality
e Mixedbread text embeddings outperformed the more commonly used
PubMedBERT embeddings

e Future work should focus on increasing length of generated sequences and
further enhancing language-sequence relationships

e Natural-language-only informed models can generate sequences that perform
comparably to gold standard models
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Supplementary Slides: AlphaFold + pAE Heatmaps




