Detection of Divergent Viral Sequences in Respiratory Metagenomes
using Deep Learning Models with Uncertainty Quantification
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Clinical and Biological Context Adaptation Workflow for Our U.SE Case

Reads = Proteins =+ Prediction [+ Future UC))

* Haspiratory viral infactions remain a major cause of
morbidity and mortality

* Racant DMNA/BMA-sequencing mathods are fast but l
can miss off-panel or highly divergent agents

Practical Validation Strategy

® Matagenomes may recover additional signals; but
respiratory samples contain Low viral signals,

sbundant host beckground, end many sequences
remain unassigned {Dark matter]

Stucly Objective

Assess whather a rransformer-based model (LucalProt)
can sanve as a reproducible and biologically meaningful
basaline for detecting divargant viral signatures befare
transfer to clinical data

What is LucaProt?

* Transformer-basad binary classifier designad to
detect viral RdRP proteins

* Zombines sequance information and predicted
gtrisctural information

® |nputs consist of both tokenized as seguences vath &
transformer encoder, and ESM-denved
structuralicontaxtual representations

® Final output is & binary classificetion

Mext Steps :

Tresirrwrelrewie

* Haproduced the original demo inference and-to-end
* Tested the model on extarnal controf datasets

* Mad-term objective : Explored both public protein sets
and curated tutor-provided controls

Preliminary Besults l
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Works well with BdRP+ but struggles with BdRP-
+ XAl [SHAP, LIME...)
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* Respiratory datasets have not yet been fully processed through the complete pipeling

¢ Lincenainty estimation/calibration is still to be added



