
Artificial Intelligence 
Application's in Computational 

Biology
Eamon McAndrew

Institut de Pharmacologie Moléculaire et Cellulaire, Sophia Antipolis, France

Mcandrew@ipmc.cnrs.fr











(Ingraham et al., 2023)
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Images Text / Language Protein Structure Prediction Clinical Applications

RNA structure prediction Video and ????



Foundation Models 

Fine-tuning 

(Schmirler et al., 2024)



- The internet 
- PDB database
- Collection of images

- GPU
- TPU

- Nuclear power 
stations?

- Inference VS Compute
 

- Pytorch / Tensorflow / Jax
- Architecture

- Training schemes 
- Transformers

-  CNNs
- GNNs

- Diffusion

A model Needs - 

All three scale with model complexity and performance 



- Protein Structure 
Databases

- NCBI
- Multiple Sequence 

alignments

Training
Many TPUv3 cores. - Pytorch / Tensorflow / Jax

- Transformer 

Alpha Fold Needs 

Inference 
Consumer GPU



Run for free or pay as you need for larger tasks to run the whole 
AlphaFold workflow in a Jupyter notebook hosted entirely online.

(Kim et al., 2024)



- Entire internet
- Wikkipedia
-  ????

Training
Hundreds 

of 
thousands 

of GPUs

- Pytorch / Tensorflow / Jax
- Transformers 

Chat GPT needs 

Inference 
Dozens of GPUs















(Rosen et al., 2023)
(Hou et al., 2024)







AI I for computational biology is 
beginning to look similar 

(Boyd et al., 2023)
(Abramson et al., 2024)





Lab In a Loop

Generate Large ML Centric Datasets 

Iterate between experimental data 
generation and model training 

(Celik et al., 2024)



Thorough introduction centered on computational biology, course is 
ongoing and posted every week so its up to date.

Full course on deep learning from setup to training many popular 
architectures aimed at people with some coding and no deep learning 

experience 



Some of the best explanations and teaching available – 
ranging in difficulty from public audiences to expert technical 

deep dives.

Extremely detailed explanations of the mathematical concepts 
underlying neural network, made mush more approachable through 

beautiful visualizations


	Slide 1: Artificial Intelligence Application's in Computational Biology
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26

