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Introduction

These tests were performed using a variety of user i
of the markdown syntax was performed to ensure ¢
platforms. However, none of the content of the LLM

Basic Prompt

User Prompt

I see the following genes going up in the liver of rats aft
acot2, decrl, hmgcs2, Cyp4al, ehhadh, and vnnl. Wha

GPT-4 1106-preview Claude 3 Opus Genf

Mistral Large

The upregulation of these genes in the liver of rat
suggests alterations in hepatic metabolism, parti
ketogenesis, and detoxification pathways. Here’s
each mentioned gene:

1. Acotl (Acyl-CoA Thioesterase 1): Involved i
the free fatty acid and coenzyme A (CoA), wh
levels of acyl-CoAs and free fatty acids.

¢

[

@) LibreChat x o+

G = chattoxpipe.niehs.nih.gov/c/new

Bioinformatician/Toxicologist v % [1=]

© You

What data streams should be included in a ToxPi model of PFAS health effects?

Suggest relative weights for each data stream.

Bioinformatician/Toxicologist

The Toxicological Prioritization Index (ToxPi) model is a versatile framework for
integrating diverse types of data to prioritize chemicals based on concerns for
human health, ecological health, or other endpoints. Poly- and perfluoroalkyl
substances (PFAS) are a diverse group of chemicals with potential health risks, and

several data streams can be relevant for assessing their toxicological profile.

Here is a list of potential data streams for a ToxPi model of PFAS health effects,
along with suggested relative weights. These weights might be adjusted based on
expert consultation, stakeholder input, and the specific objectives of the

prioritization exercise:

In Vivo Animal Toxicity Studies - This category might include outcomes from

rodent assays that investigate various endpoints such as liver toxicity,

toxicity, immur icity, and carcinogenicity. Since animal
studies can provide direct measures of adverse effects, they could be given a
higher weight. [CS: 9]

. Epidemiological Evidence - Data linking PFAS exposure to health outcomes in

~

humans, such as thyroid dysfunction, elevated cholesterol levels, and certain
cancers. Given the direct relevance to human health, this stream may also carry
a higher weight. [CS: 9]

In Vitro Bioactivity - Includes results from high-throughput screening assays

w

that provide information on bioactivity across a range of biological targets, such

as nuclear receptors, stress response p ys, and pmental pathwa
These data streams are informative but might be given a lesser weight
compared to in Vvivo data due to uncertainties in extrapolating to whole-organism
effects. [CS: 7]

4 i ical Properties - Characteristics that influence the environmental

fate and the bioavailability of the substances, including water solubility, vapor
pressure, and partition coefficients. These can inform on potential for

bioaccumulation and persistence. [CS: 8]

o

Exposure Data - Data on levels of PFAS in environmental media (water, air, soil)
and in populations through biomonitoring. Exposure potential is critical to risk, so
this category should be weighted significantly. [CS: 9]

6 i i and Bi

- PFAS are known to be highly
persistent in the environment and can bioaccumulate in living organisms, so data

on these aspects are essential ar , “hould be weighted accordingly. [CS: 10]

Metabolomics - Information from inetabolomic studies can indicate biochemical

Message Bioinformatician/Toxicologist.

LibreChat v0.610 - All Al in one place. | Privacy,policy | Terms of service

“expert guidance”
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) Bioinformatician/Toxicologist <

89 Assistant Builder

+

Name
Bioinformatician/Toxicologist
asst_trlAUIXBDJxObwkQovYgHOMC

Description

Instructions

Confidence Score 10 means you are
absolutely confident the statement is

true. - Confidence Score 0 means you
are uncertain about the statement, and do
not know background facts that would be
pro or con - Confidence Score 10 means
you know for sure that the statement it
false. You decided that the best way to
annotate would be to just add confidence
scores to the text in brackets, as if it is an
academic citation, e.g. [CS: 9] or [CS: -5].
You want to provide the confidence score
for every meaningful statement, but
otherwise you do not want to change the
format, so as not to cause any problems
with downstream processing of the
annotation. Scientific team reached out to

Model
gpt-4-1106-preview v

Knowledge

If you upload files under Knowledge,
conversations with your Assistant may include
file contents.

Upload files

Capabilities
/ Code Interpreter *

Retrieval
Tools + Actions

Add Tools Add Actions

@ Attach Files

ox \I e Trey Saddler, Parker Combs, Jeremy Erickson, Jonathon
\J Fleming, Charles Schmitt, David Reif, Scott Auerbach
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Librechat

Every Alin One Place
Built for Everyone

LibreChat is a free, open source Al chat platform. This Web Ul offers vast customization, supporting
numerous Al providers, services, and integrations. Serves all Al Conversations in one place with a
familiar interface, innovative enhancements, for as many users as you need.
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@ New chat 4 Azure OpenAl gpt-4-1106-preview v Ly

Q. Search messages ) You

README.md
Previous 30 days Document

Generate Logo for Predictiv What is this document about?

What Is This Document &2 @

GPT-4

The document appears to be a README file that provides an overview of a research project

What Is This Document?

» B 0

Find Similar Open-Source F called ToxPipe, associated with the NIEHS-STRIDES initiative. ToxPipe is focused on utilizing

expert entrained Al-based systems to analyze and interpret the toxicological properties of

% 9

Complex Liver Response to o q . . n
& - various compounds. The document outlines the deployment information of the project,

Testing Assistance Availab| including the use of GitLab for repository management and Azure Cloud for OpenAl API

access. It includes useful links related to Azure and GitLab, describes the repository

Upregulated Genes in Liver structure, and discusses the use of BioWulf and NIEHS's high-performance computing for

Upregulation of Genes in R: U IR,

New Chat Additionally, it mentions the types of tasks ToxPipe aims to accomplish with Al agents in the

field of toxicology, such as predicting toxicity, generating narratives, and answering questions

New Chat about toxicological topics. The document also provides insights into the system architecture

Neo4j Query for CYP3A4 In of ToxPipe, highlighting that the architectural details are documented in a specific directory

and that decision-making rationale is recorded in another.

A
A
A
G
G
A
A

Is Working Properly
Finally, the document highlights the importance of investigating ethical considerations when

using generative Al for toxicological purpo! |,

Message GPT-4...

TR Trey Saddler

LibreChat v0.6.10 - All Al conversations in one place. | Privacy policy | Terms of service
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Formal testing and model evaluation:
Does generative Al give meaningful answers?

NIH

GeneriC Or One Size ﬁtS all AI Chat SOIUtionS FAIL at @0® @  © topir @ Dashy | @ Librec | @ apps. = @ Natio | (B Active | @ ToxPi B p x @ Leade | I NEH: | () GeoTc | @ IARC | ) Natio | @ MUC | G mode | + v
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y | I p gl
. . . . .
and domain-tailored RAG solutions will be key Short Tox Evaluation - All Models
Eval run Columns Display
Short Tox Evaluation - All Models (eval-.. ~ Variable 1, Prompt 1, Prompt 2, Prompt 3,.. ~ Show all results - Search
~ EVAL ACTIONS £ TABLE SETTINGS
[ X
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L — _ 9
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2
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o o r : i = &l contain all of "liver, contain all of "liver,
Senecio (ragwort). It is a plants, such as Senecio . hemangiosarcoma’ hemangiosarcoma"
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obser nale
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n
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Introduction
. Basic Prompt
Introduction

Medium Prompt

Advanced Prompt
These tests were performed using a variety of user interfaces. Therefore, minor editing of the markdown syntax

was performed to ensure consistency across the different platforms. However, none of the content of the LLM
responses was altered.

Basic Prompt

User Prompt v

| see the following genes going up in the liver of rats after treatment with chemical. Acotl, acot2, decrl, hmgcs2, Cyp4al,
ehhadh, and vnn1. What do you surmise is happening?

@ GPT-4 1106-preview A\ Claude 3 Opus G Gemini Pro 1 G GeminiPro 1.5
promptfoo

[ Mistral Large

The upregulation of these genes in the liver of rats after exposure to a chemical suggests alterations in
hepatic metabolism, particularly in fatty acid oxidation, ketogenesis, and detoxification pathways. Here’s a
breakdown of the function of each mentioned gene:

* https://niehs.qithub.io/ToxPipe-Model-Comparison/reports/2024-03-29-initial-prompts.html
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?

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

Assistant

Agents and Assistants

i A

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

'/

Agent
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A - |
ToxPipe Agent Interface

@ New chat ToxPipe Assistant v ToxPipe Assistant

9 Agent Builder
Q  Search messages B Ag

[l Bookmarks ToxPipe Assistant Select

Previous 7 days

2 Access to toxicology stu
_

Name

£ Files | Can Access ToxPipe Assistant

How can | help you today? ToxPipe Assistant

Previous 30 days agent_zasCtDMXQHoshRii5p7r9

2 Accessible Files List Description

P Optional: Describe your Agent here
Document Access and C

Instructions

<¥ Summarize Transcript
The system instructions that the agent

< Uploaded file - provide « uses

A\ Mounting Windows Shar

. Trey Saddler

@ Message Al @

Part of NIEHS ToxPipe Platform ' Privacy policy ' Terms of service
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ToxPipe Agent 2 1ATA

g® Agent Builder

Add actions
Capabilities

File Search

Enable File Search Authentication

none

+ Acti
Tools + Actions c Schema Examples

Add Tools Add Actions
{"swagger": "2.0", "host":

"api.semanticscholar.org", "basePath":
“/graph/v1", "paths": {"/author/batch":
{"parameters": [{"in": "query",
"description”: "A comma-separated list
of the fields to be returned. See the
contents of Response Schema below for a
list of all available fields that can
be returned.\nThe <code>authorId</code>

(2 Prompts field is always returned. If the fields
parameter is omitted, only the

% Parameters <code>authorId</code> and <code>name</
code> will be returned.\n<p>Use a
period (\u201c.\u201d) for subfields of
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Share "ToxPipe Assistant"

Share to all users

Allow other users to edit your agent
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How can | use ToxPipe?

e

= O NIEHS |/ ToxPipe & Q + ~ | O

o U
b g

<> Code () Issues 3 19 Pull requests 3 (™ Actions [ Projects 1 J wiki @ Security [~ Insights

ToxPipe ! Internal s EditPins v ® Watch 2 ~ % Fork 0

7 Star 1

¥ main ~ ¥ O

. combspk Merge pull request #10 from NIEHS/langchai...

8 .build
BB .config
B app
BB dep

BB docs

Go to file

Major update of documentation/q...

Housekeeping, add initial FastAPI ...

Add agentic code to FastAPI

Add submodule for librechat

Adding graphics assets

+

<> Code ~

@ 8868db9 - 5daysago Y

last week

4 months ago

last week

last week

last week

About

Series of tools used for LLM
interaction with toxicological
data.

0 Readme
&5 View license

A~ Activity
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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 ($$9$)

— Azure

— Amazon Textract

— Google Cloud Platform



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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$2K

$1.8K
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$1K
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$400

$200

$0

Jul 6
Accumulated cost $1,703.25
Forecast cost -

5,000 PDFs
~10-15 GB

Llamalndex PDF Ingestor
text-embedding-ada-002

~11 days

Jun 14

Jun 17 Jun 20 Jun 23

Jun 26 Jun 29 Jul 2

Cost of embedding ~5k PDFs
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Questions?
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