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● Finding new treatment targets for 
human diseases

● More than 20,000 genes to choose from

● Which ones should I target?

Max

THE PROBLEM



● Standing on the shoulders of giants

● Provides > 23 million biomedical 
literature abstracts

THE PROBLEM

Max



THE PROBLEM

Experiments in PubMed are described in natural language only!



THE STATE OF 
THE ART IS …

… READING



OUR MISSION
Empower biomedical researchers with 

AI-enhanced exploration of disease causing 
genes. 



THE IMPACT

375 Days

Number of genes interested in: 100

Amount of articles per gene: 900

Avg. minutes to determine article relevance: 2

Total days to find articles(8hr day): 375

Time for a researcher without our product
Time for a researcher with our product

A couple of minutes for a 
researcher to find relevant 
articles



WHY HAS IT NOT BEEN DONE?

There is no model.
There is no funding.There is no labeled 

training data.



THE TASK

Model output

Positive 
example

Model 
input

Positive example Negative example

Model
output

Database
Perturbation type Inhibition
Gene CCL5
Effect Amelioration
Disease model Multiple sclerosis
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HOW DOES GPT-4 PERFORM?

Cost to run on 23 Million Abstracts?

Test Data F1 Score



OUR MODELING APPROACH

Sci-Five
● T5-Large

● BioMedical Text

● Encoder-Decoder

● 770M parameters

QLoRA
● Efficiency

● Faster Training Time

● Less GPUs needed

PRE-TRAINED MODEL FINE TUNING



FINE TUNING TRAINING DATASET

● Own data set of 892 manually labelled 
abstracts for training

○ 50% positive examples + 
50% matched negative examples

● Public release for the benefit of the 
community

https://docs.google.com/file/d/1kOvZ3OySKM3AYjkQkBgOPW4wfT6Jn2hc/preview


    OUR MODEL  
Test Data F1 Score

Cost to run on 23 Million Abstracts

Test Data F1 Score

       GPT4       VS     



SCALING TO ALL OF PUBMED



SCALING TO ALL OF PUBMED

Completed inferences in 
parallel, reducing time from 

41 days to 5 days



Test Data F1 Score

Cost to run on 23 Million Abstracts?Cost to run on 23 Million Abstracts?

Test Data F1 Score
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HOW DOES IT ALL FIT TOGETHER?
Ingestion

Inference Post Processing Production

Google Colab

Google 
Drive

Google 
Colab

Google 
Colab

Google 
Colab

Amazon S3 Amazon S3 Amazon S3

Amazon RDS

Amazon 
EC2

Amazon 
EC2

Amazon 
EC2

Modeling Local Server

Community 
Cloud

Labeling of 
training 

data

Doccano



DEMO



VISIT
PATHOGENEMAP.COM
AND TRY OUR APP

WE ARE LIVE!



REACTIONS FROM OUR USERS

A very easy to use tool, which is 
simple to navigate and gives 
immediate insight into potential 
gene functions that are placed 
directly in the relevant context

“

”

PathoGeneMap is an 
excellent starting point for 
conducting literature 
research on your gene of 
interest. ”

“

JAN-BRODER ENGLER

MD-PhD
Principal Investigator
University of Hamburg
Germany

KATE ATTFIELD

PhD
Principal Investigator
University of Oxford
United Kingdom



PRODUCT ROADMAP

Web Portal 
Publicly 
Available

Create more 
data

Maintain 
website

Get user 
feedback and 
make updates

Train with 
more capable 

model

Re-train with 
new data

Update 
database

WE ARE HERE

In Development

 Planned for future

Retrain 
annually with 
latest articles

Continuous Tasks - projected running cost of $25 per month



CONCLUSION

We fine tuned LLM’s to read abstracts 
and extract gene information form 

them, then stored that information in 
a database that is accessible through 

a web portal. 

Empower biomedical 
researchers with AI tools that 
help determine which genes 

cause diseases.

MISSION APPROACH




