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Abstract

RNAunderlies gene expression and protein synthesis, yet experimentally

resolving its structure is slow, costly, and difficult. Protein-folding re-

search leapt forwardwith AlphaFold-like models, but RNAprediction still

lags because of greater molecular complexity and limited structural data.

A deeper grasp of RNAmotifs—the recurring elements that dictate fold-

ing and function—is critical for next-generation 3D RNA structure pre-

diction, with broad impact on personalized medicine, drug design, and

biotechnology. Currently, motif analysis requires intensive programming

and computation, placing it out of reach for many students and labs. To

lower that barrier, we are building an AI agent that uses large-language-

model (LLM) reasoning to automate and streamline diverse RNA motif

analysis workflows.

Project History & Status

The team has worked on implementing 3 sets of functions that work in

tandem with each other inside our AI agent pipeline (autoRNA)

After running through all of these functions, it should output the re-

ported number of downloaded pdb files along with any other necessary

information in regards to the file.

Key Features

1. Autonomous Multi-Agent Architecture uses intelligent agents

that collaborate independently to complete complex tasks

2. Minimal Human Intervention is based around a User Proxy that

only approves plans. The rest is fully handled by agents—our

system is designed to be mostly self-driving.

3. Easily Extensible support allows for new scientific tools to be

added, simply by defining a function and updating a config—no

need to retrain or re-engineer the pipeline!

Methodology Infrastructure

Frameworks: AutoGen (Microsoft), OpenAI API

Programming Language: Python

Scientific Libraries: Biopython, Pandas, NumPy

File Formats: PDB, JSON, CSV

Environments: Google Colab, Jupyter Notebook

Version Control: Git, GitHub

SystemArchitecture

Context of the Software

Containers of the Software

Highlighted Example

FutureWork

Currently, our group has successfully added functions for the “Down-

load and Clip the .pdb files” and “Reorder Residues” steps of the manual

RNA analysis workflow pipeline. Using this as a precedent, future work

will include implementing the remaining steps of the current workflow

as functions in the autoRNA agent. Furthermore, optional functions be-

yond the steps of the pipeline will be added such as one that can sum-

marize the characterization output report or recommend values for the

RMSD cutoff. Finally, a GUI for the autoRNA agent will be developed

and published for student use.
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