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Intro & Disclosures



Large language models encode 
clinical knowledge

Singhai et al, Nature, 2023
arXiv:2305.09617v1, 2024





Bunne et al., Cell, 2024 “How to build the virtual cell with artificial intelligence”

Abramson 
et al, 
Nature, 
2024

Alpha-
Fold3

Sanders et al., 
Nature Machine 
Learning, 2023 
“Biological 
research and 
self-driving 
labs in deep 
space 
supported by 
artificial 
intelligence”

Nguyen et al., 
Science, 2024

“Sequence 
modeling and 
design from 
molecular
to genome scale 
with Evo”



Where AI and automation are 
transforming the biosciences:

6

• AI breaks reliance on knowns & priors
• AI and automation speed up 

experiments
• AI is reinventing how R&D is performed
• Enables remote access to labs 24/7
• Augments decision-making
• Enables bridge between digital and 

physical worlds
• Enables scientists' time to be spent on 

experimental planning and thought

National Academies Workshop, 04.2024

Emerald Cloud Lab 
facility (Austin, TX; 
Photo: Business Wire)

DALL·E3 depiction of 
Frances Arnold’s 
directed evolution
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The Why

Source: CDC



• Unintentional injuries are the leading cause of death in people 
in the U.S. Aged 1-44 

• Accidents are the 3rd leading cause of death in the U.S.

• Time to care varies

• Quality of life depends on acute, precise trauma care

The Why



• Fund and build a Tiger Team of trauma experts, AI researchers, 
biomedical engineers, psychologist and data analysts 

• Launch collection of coordinated trauma datasets and data access 
across Texas, shared across 7 leading hospitals

• Develop an AI prototype and exemplar for applying AI to trauma care 
across the nation
• AI analysis of trauma outcomes to identify causes of delay
• AI-augmented presentation of data to inform real-time clinical 

decisions to optimize patient outcomes
• Inform policy decisions

The Solution

tru



iRemedyACT: Identification & 
Remediation of Delays to 

Definitive Care of Critically 
Injured Patients in the Texas 

Trauma System (iRemedy) with 
Advances in AI to Improve 

Care for Trauma (ACT)

https://ai.utsa.edu/iremedyact/

https://ai.utsa.edu/iremedyact/


7 Hospital Sites

Christian Cruz 
(UTSA)

Sambit Panda, PhD
(UTSA)



Time-to-Care Varies as a Function of Trauma Type, Location, Demographics 
and Clinical Decisions

Texas State Trauma 2022



Example AI real-time support for researchers - LLM comparisons

Texas State Trauma 2022

Chat-GPT-o1



Chat-GPT-4o-mini assistant fine-tuned with trauma-
specific data (red/blue criteria) + functions
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>100 M 
Children and adults in the U.S. who 
have a neurological disorder 

- US Neurological Disorders 
Collaborators, JAMA Neurology 2021

Cases of dementia that are 
attributed to environment 
(environmental stress, lifestyle factors)

- Livingston et al., Lancet, 2020
>40%



Basner & Dinges, 
Sleep, 2018

Fragmented sleep
Wake during sleep  
Inconsistent sleep
Movement during sleep
Higher slow wave activity
Higher theta activity
REM latency

REM % (Inconsistent findings)
Overall sleep duration
REM latency
Cerebral glucose metabolic rate 
in the prefrontal cortex

Sleep changes in Neurological Conditions

Pediatric ADHD + Autism | 
Observed in both | 
Mild Cognitive Impairment 



“our findings show adverse 
effects of one-night sleep 
deprivation on brain Aβ 

and expand on prior 
findings of higher Aβ 

accumulation with chronic 
less sleep”

Shokri-Kojori et al., PNAS 2018



“our findings 
implicate REM sleep 

mechanisms as predictors 
of clinical dementia”

Pase et al., Neurology 2017



“…sleep reduces
accumulating DNA 

damage in single neurons” 

(shown in zebrafish model)

Zada et al., Nature 
Communications 2019



Brain Regions Regulating Sensory Response & Sleep/Wake Cycle

Schematic adapted from Tissara et al.,
ChronoPhysiology and Therapy, 2015

Chronobiology of other 
organs
Behavior regulation | mood
Temperature

Limbic System
Fight or flight
Stress response

Prefrontal Cortex
Emotional regulation 
Suprachiasmatic Nucleus
Circadian regulation 
Temperature 
Mood | emotional regulation

Eye 
Sensory response Retina 
entrains SCN



Mahadevan et al. (2022) PLOS Computational Biology; patent 
pending; Mahadevan et al. bioRxiv 055533









Develop brain models to enable testing hypotheses of the 
role of environmental effects on the suprachiasmatic 
nucleus, and develop a therapeutic screening tool



Human induced Pluripotent Stem Cell-Derived 
Suprachiasmatic Nucleus – Master Clock of the Brain

Credits: Sean Tritley, Qutub Lab 



MorphoChemo & Electrical Maturation into Neurons

Graphical 
Analysis of 

Network 
Formation

Credits: Sean Tritley; Courtney Rouse (SwRI); Arun Mahadevan

Mean Firing Rate 
(spikes/sec) vs. Time 

(hh:mm:ss)Li
do
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Human brain models as nutrient and therapeutic screening tools



Computational analyses integrate + quantify 
environmental + neuronal features and behavior



Characterize neurosignatures of behavioral 
response to sensory stimulation 



AI Methods to Improve Real-Time Biomedical Decisions: Discovery

17/20 subjects 
participated
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Measuring An Individual’s Neurosignature: Behavior-to-Molecular



Input Training Sets Output

ti
ti+1

QutubLab.org| patent pending



QutubLab.org
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Qutub Lab | UTSA | MATRIX AI
Miggy Frances Dumanjog (AI, computer vision)
Christian Cruz (Data analysis & AI for trauma care)
Sambit Panda (AI for trauma care)
Sean Tritley (SCN models)
David Hernandez Guzman (brain lymphatics)
Lorinda Aspiras
Mariam Dayeh

Alumni: Arun Mahadevan, Wendy Chenyue Hu, 
Byron Long, David Noren, Jennifer Dawkins, 
George Britton, Andre Schulz, Becky Zaunbrecher, 
Grace Ching

UT Southwestern 
Ben Levi, Deb Carlson, Ryan Huebinger, 

Sneha Korlakunta, Alaa Hazime
University of Michigan

Omer Berenfeld
UT Health 

Brian Eastridge, Mark Goldberg, Kumar Sharma, Jim Lechleiter
UT MD Anderson Cancer Center

Steven Kornblau
Institute for Regenerative Medicine, MATRIX, Stem Cell Core | UTSA

Eric Brey, Dhireesha Kudithipudi, Chris Navara, 
Jingyong Ye, Marc Feldman

Southwest Research Institute (SwRI)
Courtney Rouse, David Chambers

Texas Children’s Hospital | Baylor College of Medicine
Francois St-Pierre, Terzah Horton

Neurodevelopmental Stem Cell Biology | Sanford
Kevin Francis

Relevant Qutub Lab Publications
Mahadevan et al. (2022) PLOS Comp Bio

Sanders et al. (2023) Nature Machine Intelligence
Britton et al. (2019) Development

Hu et al. (2019) Nature Biomedical Engineering
Hu et al. (2018) BMC Bioinformatics

Noren et al. (2016) Science Signaling
Provisional Patent

“Method to Identify Patterns in Brain Activity,” Qutub et al., 2024

Quantu Project Volunteers
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