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Background & Significance Objective
* Building a phenomics library requires identifying manuscripts that define computable  Develop a transformer-based classification model
phenotypes. that identifies phenotype-relevant manuscripts.
 Manual screening of biomedical literature is time-consuming, inconsistent, and unscalable. * |ntegrate the model into the Centralized Interactive

Phenomics Resource (CIPHER)?! platform for
automated, feedback-driven curation.

 Transformer-based NLP models can automate classification, but their 512-token limit
restricts full-text processing.

A scalable, domain-specific NLP model capable of classifying long biomedical manuscripts
is needed.

Methods

Systemic Framework for Computable Phenotype Literature Curation. Classification Model Development

* Web-based User Interface for submitting articles and viewing results. * Developed through several iterative stages.
* Control Server for managing requests and responses.  Began with traditional machine learning algorithms suited to
* (lassification Module for running the model and retraining based on user the initial data size and characteristics.

feedback. * Transitioned to more advanced models.

Transformer-based Sliding-Window Model
* Fine-tuned BioBERT on annotated manuscripts.
* |Implemented a sliding-window segmentation to handle > 512-

Classification Module \

/ Web-based User Interface \
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* Requesting classification of articles
 Visualizing classification results/

« Sending feedback

Results

« Handling user requests
* Delivering outputs

o

Running the classification
model upon requests
Retraining the model based

on feedback data /

token count documents.

* Applied token-count—weighted aggregation to generate final

document-level predictions.

* The classification module of the framework was developed through several iterative stages.
* Asthe dataset expanded and the documents required deeper contextual and semantic .

understanding, we transitioned to more advanced models.

 Each stage achieved notable improvements in classification performance, as summarized in .
the table below.

Data [oumber of manuscripts) ccuracy ()

Random Forest

tage 2 BIoBERT
Stage 3 BIoBERT

145
226

72
38

BioBERT with Sliding-Window 392 (3,571 512-token segments) 95

Receiver Operating Characteristic (ROC) Curves for Model Development Stages

* Stage 2: Transformer-based model with original data, Area Under Curve (AUC)

e Stage 3: Transformer--based model with balanced data, AUC = 0.88.
 Stage 4: BioBERT with Sliding-Window approach, AUC = 0.99.

* The ROC curve for this iteration clearly shows a further upward and leftward shift, indicating

Use Case: CIPHER (https://phenomics.va.ornl.gov/)

Submit PubMed IDs for article classification.

* View predicted phenotype detection scores.

Provide feedback (Yes/No/Maybe) to

continuously refine the underlying model.

#A Home

SUBMIT FOR EVALUATION
By PubMed ID

Include one PubMed ID per line (8 character
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3 Articles Evaluated

Predictors of glaucomatous progression in individuals with small and large optic discs.

FMID: 37944752

PURPOSE: To identify factors associated with glaucomatous progression in individuals with small and large
optic discs. DESIGN: Retrospective review. SUBJECTS: 4,505 individuals with glaucoma at UCLA; 233 (59.7%)
with small discs, 157 (40.3%) with large discs. METHODS: Small and large disc sizes were defined by optical...
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Genetic and phenotypic characterization of Parkinson’s disease at the clinic-wide level

FMID: 38702337

Observational studies in Parkinson's disease (PD) deeply characterize relatively small numbers of
participants. The Molecular Integration in Neurological Diagnosis Initiative seeks to characterize molecular
and clinical features of every PD patient at the University of Pennsylvania (UPenn). The objectives of this...
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