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Use Cases for LLMs at NIEHS/DTT
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Trey Saddler

Scott Auerbach

ToxPipe learns from trusted sources with bespoke AI 
agents  “expert guidance”

Trey Saddler, Parker Combs, Jeremy Erickson, Jonathon 
Fleming, Charles Schmitt, David Reif, Scott Auerbach

David Reif
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LibreChat
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ToxPipe LibreChat
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RAG Techniques
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ChemCrow
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Data Sources
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Technologies Used
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MoVIZ  visualization and 
AI-guided results 
interpretation

AI-assisted data 
extraction

Generative Adversarial Neural 
Network (GAN) models of 
behavioral effects

AI-augmented 
pathology 

IVIVE: In vitro to In 
Vivo ExtrapolationICE: Integrated 

Chemical Environment

OPERA: Open Structure-
activity Relationship App

AI chat interface 
with expert “agents”

DNT-DIVER
Developmental NeuroToxicity 
Data Integration and 
Visualization Enabling Resource

Tox 21

Chemical Effects in Biological 
Systems database

ToxPipe integrates across the 
Translational Toxicology Pipeline
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Formal testing and model evaluation: 
Does generative AI give meaningful answers?

Trey Saddler, Parker Combs, Jeremy Erickson,      
Charles Schmitt, David Reif, Scott Auerbach

Generic or one-size-fits-all AI chat solutions FAIL at 
specific translational tests  expert guidance, training 
and domain-tailored RAG solutions will be key 
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ToxPipe LLM Comparison

• https://niehs.github.io/ToxPipe-Model-Comparison/reports/2024-03-29-initial-prompts.html

https://niehs.github.io/ToxPipe-Model-Comparison/reports/2024-03-29-initial-prompts.html
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Agents and Assistants

Assistant Agent

• Focused on natural language interactions 
and conversations with users

• Typically respond to specific queries or 
commands from users

• Often have a more limited scope of 
capabilities centered around assisting with 
tasks like scheduling, answering questions, 
etc

• May not have as much autonomy or ability to 
take independent actions

• Can operate autonomously without constant 
human input or supervision 

• Designed to take independent actions to 
achieve goals

• Might learn and improve their performance 
over time

• May use more advanced reasoning and 
decision-making capabilities

• Can interact with other systems, tools, and 
agents to complete complex tasks
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ToxPipe Agent Interface
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ToxPipe Agent Interface
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Global Agents
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How can I use ToxPipe?
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AOP to Knowledge Graph: Dichlorobenzene → Chronic Kidney Disease
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Knowledge Mapping and Mixture Interaction
Agent: Exposure Disease Mapper

Input: 1,4-dichlorobenzene, Chronic Kidney Disease

Exposure to Disease Narrative

Agent: Chemical Interaction with Exposure to Disease Narrative
Input: Exposure to Disease Narrative

Multichemical Interaction Narrative

Agent: Disease Map to Knowledge Graph
Input: Exposure to Disease Narrative

+
Multichemical Interaction Narrative

Cytoscape Files
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PDF Information Extraction

• OCRmyPDF

– Tesseract

• Marker

– Surya

• PaddleOCR

• Cloud Options ($$$)

– Azure

– Amazon Textract

– Google Cloud Platform

PDF Information Extraction

https://github.com/ocrmypdf/OCRmyPDF
https://github.com/tesseract-ocr/tesseract
https://github.com/VikParuchuri/marker
https://github.com/VikParuchuri/surya
https://github.com/PaddlePaddle/PaddleOCR
https://azure.microsoft.com/en-us/products/ai-services/ai-document-intelligence
https://aws.amazon.com/textract/
https://cloud.google.com/document-ai/docs/extracting-overview
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Cost of embedding ~5k PDFs
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