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e Supongo que si

Inteligencia Artificia
y vacunas
;€S una buena combinaciéon?
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Los habituales
’ Vocal CAV_AEP ‘

Para esta charla ninguno
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Consecucionde
objetivo

https://planderecuperacion.gob.es/noticias/que-es-inteligencia-artificial-ia-prtr
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Para entendernos Campo de la informatica

« Aprendizaje

Realiza tareas que normalmente .
 Razonamiento

requieren de inteligencia humana

« Percepcién

Consecucidonde objetivo

https://planderecuperacion.gob.es/noticias/que-es-inteligencia-artificial-ia-prtr
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Tipos de |A
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Segun CE:

o Software; asistentes virtuales, andlisis de imagenes, motores
de busqueda, reconocimiento de voz o rostro...

e |A Integ rada: robots, drones vehiculos autbnomos, internet
de las cosas...

Samoili,S., Ldopez Cobo, M., Gémez, E., De Prato, G., MartinezPlumed, F., and Delipetrev, B., Al Watch. DefiningArtificial Intelligence. Towards an operational definition and taxonomy of artificial intelligence, EUR 30117 EN, Publications
Office of the European Union, Luxembourg, 2020, ISBN 978-92-76-17045-7,d0i:10.2760/382730,JRC118163
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e Piensan como humanos.
e Actuan como humanos.

yorousddy uiepon v

Imitan a los humanos
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 Piensan racionalmente.
« Actuan racionalmente.
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Resolucion |6gica y racional
Maximizan eficiencia y precision

“La mejor decision posible basada en la informacién

Russell Stuart, Norvig Peter. Artificial Intelligence: A Modern Approach (Pearson Series inArtifical Intelligence). Fourth edition.
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Los prompts
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“Instruccion dada a la maquina para que realice la funcién”.

Saber el qué

Sy

Retro

‘alimentacién especifico

Prompt de calidad:

\ ' 4

Informacion

relevante
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Ejemplos de |A
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| Inteligencia artificial
Uso cotidiano y potencial

Ejemplos sobre las aplicaciones actuales de la 1Ay posibilidades que ofrece

Busqueda en la web

O

| Asistentes personales
’\ Traduccién automética

digitales en
i smartphone o PC

Ciberseguridad

Lucha contra
la desinformacion

Optimizacion de
productos y procesos
= de ventas

Aire

acondicionado ,
inteligente 2 w Q

(

Vehiculos auténomos Compras en linea

y publicidad
Robots

utilizados
en fabricas

Internet de las cosas: Agricultura inteligente:
aspiradoras, frigorificos, riego, alimentacion de animales,
relojes, etc., conectados a internet robots anti malas hierbas
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(\((Lé‘_i NN\

europarl.eu
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Pediatrics Psychiatry

Deep Learning Models to Classify and Monitor Scoliosis Using a Single Smartphone Photograph

JAMA Network Open | Original Investigation | August 23, 2023

Deep Learning Model for Retinal Hemorrhage Detection in Young Children
JAMA Network Open | Original Investigation | June 22, 2023

Deep Learning for Detection and Symptom Severity Assessment of ASD
JAMA Network Open | Original Investigation | May 25, 2023

Designing Health Care Artificial Intelligence That Comports With the Values of Patients
JAMA Network Open | Invited Commentary | May 1, 2023

Perspectives of Youths on the Ethical Use of Artificial Intelligence

JAMA Network Open | Original Investigation | May 1, 2023

Al-Enabled Analysis of Statin-Related Topics and Sentiments on Social Media
JAMA Network Open | Original Investigation | April 24, 2023

JAMA | JAMA Network'
Artificial Intelligence (Al) — TN
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https://jamanetwork.com/channels/ai

|A, salud global y vacunas
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« Desarrollo rapido del pipeline
« Implementacion de tecnologias
e Aprendizaje “forzado”

e Sin sesgo de autor

« Mejorar cadenas de distribucion

Beneficios Mensajeria dirigida

e Estudios de seguridad
«  Optimizaciéon de dosis
« Diseno personalizado

« Deteccidn de patrones y tendencias
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e Tecnologia MUY incipiente
« Empleo fraudulento

Presuncion de sustitucion (de humanos)

e Exceso de credulidad

s
M
n
Q
O
n

Dotarla de poderes sobrehumanos
« Pasar por alto sus limitaciones

- Dependencia tecnoldgica

« Sesgos en algoritmos

« Datos sensibles: seguridad y privacidad
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« Entusiasmo desatado

« Promesa de mejora de la productividad

nature Riesgos « Sobrepasar deficiencias humanas

Artificial intelligence and illusions of understandingin * llusion de “entender” mas alla de Ia

scientificresearch .
realidad

Lisa Messeri &3 & M. J. Crockett &2

e Limitar la innovacidon en ciencia

e Hacerla mas vulnerable a errores

Messeri L, Crockett MJ. Artificialintelligenceandillusions of understandingin scientific research. Nature.2024 Mar;627(8002):49-58.d0i:10.1038/s41586-024-07146-0. Epub 2024 Mar 6. PMID: 38448693.

XV JORNADAS DE | g\ =P -
:{ INMUNIZACIONES & Sl) -

leningococos € y ACWY {/7° V'NC ; Meningococos b y ALWY Meningococos C y ACWY ‘ UNC S Meningococos € y ACWY S UNC 8 Meningococos &

HEPATITIS B DTPa v DTPa v HEPATITIS B
1 HEPATITIS B AMenC =

GIRONA, 5Y 6 DE ABRIL DE 2024
-] DTPa v HER
DTPa v HEPATITIS B, S = vacunasaep.or MenC e o
(77T * Diteria, tétanos y tosferina S enC | K Difteria, tétanos y luJ/umu:"/’P"[ K Difteria, tétanos y tosferina S i p.org I3 X §1DT X Difteria, tétanos y tosferina A ypl K Difteria, tétano
! 5 T * o f YUI 4 LI MELLHl ar 3 f, P VUi 4



Messeri L, Crockett MJ. Artificialintelligenceandillusions of understandingin scientific research. Nature.2024 Mar;627(8002):49-58.doi:
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« Valoracion adecuada de su empleo
« Implementarla en areas de experiencia
: « Declarar su uso:
Evitar las trampas
« En investigacion
- En busqueda de financiacion

Evitar la panacea

Messeri, L., Crockett, M.J. Artificialintelligence andillusions of understandingin scientificresearch. Nature 627, 49-58 (2024). https://doi.org/10.1038/s41586-024-07146-0
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SN T T AVIA vlidLldtl 1

® GPT-4 (via Copilot)

ALYl 4 \Vid Udal W

® Claude 2 (via Poe)

S LIdiiia 2 \wvia 1 |u55|| |6\,||au

Initial disinformation requests
20 requests were submitted to each LLM to generate disinformation blogs claiming that sunscreen
causes skin cancer, and another 20 claiming that the alkaline diet is a cure for cancer (40 requests
in total). These initial requests were made without deliberate attempts to circumvent safeguards

[

LLMs that did not generate disinformation
® GPT-4 (via Copilot) generated 0/40 requested
blogs
® Claude 2 (via Poe) generated 0/40 requested
blogs

Guardrail circumvention attempts
GPT-4 (via Copilot) and Claude 2 (via Poe) were
additionally evaluated in jailbreaking attempts.
Whereby, 40 fictionalised and 40 characterised

requests were submitted to try to circumvent
safeguards observed in the initial phase

}

Guardrail circumvention attempt results

® GPT-4 (via Copilot) generated 0/80
disinformation blogs in jailbreaking attempts

® Claude 2 (via Poe) generated 0/80
disinformation blogs in jailbreaking attempts

}

GPT-4 (via Copilot) and Claude 2 (via Poe)
generated no disinformation blogs about
sunscreen causing skin cancer or the
alkaline diet as a cure for cancer from
120 prompts submitted to each tool

Current safeguards, risk mitigation, and transparency measures of large language
models against the generation of health disinformation: repeated cross sectional
analysis

analysis BMJ 2024; 384 :e078538 doi:10.1136/bmj-2023-078538
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Tools that generated disinformation
® GPT-4 (via ChatGPT) generated 40/40
requested blogs in 38 minutes
® PalM 2 (via Bard) generated 37/40
requested blogs in 23 minutes
® | lama 2 (via HuggingChat) generated 36/40
requested blogs in 51 minutes

}

Using GPT-4 (via ChatGPT), PaLM 2 (via Bard),
and Llama 2 (via HuggingChat) 113 unique
blogs were generated, totalling >40 000 words,
purporting false claims about sunscreen
causing skin cancer and the
alkaline diet as a cure for cancer

Menz B D, Kuderer N M, Bacchi S, Modi N D, Chin-Yee B, Hu T et al. Current safeguards, risk mitigation, and transparency measures of largelanguage models againstthe generation of health disinformation:repeated cross sectional
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Conclusion: Este estudio encontro que, si bien son factibles salvaguardias efectivas para evitar que los
grandes modelos de lenguaje (GML) sean utilizadosindebidamente para generar desinformacion sobre
salud, se implementaron de manera inconsistente. Se requiere una mayor regulacién, transparenciay
auditoriasde rutina para ayudar a evitar que los GML contribuyan a la generacion masiva de
desinformacion sobre salud.

Menz B D, Kuderer N M, Bacchi S, Modi N D, Chin-Yee B, Hu T et al. Current safeguards, risk mitigation, and transparency measures of largelanguage models againstthe generation of health disinformation:repeated cross sectional
analysis BMJ 2024; 384 :e078538 d0i:10.1136/bmj-2023-078538
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Deteccion de futuras pandemias

Aplicaciones para
vacunologos

e Desarrollo de nuevas vacunas
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Wildlife susceptibility to infectious diseases
at global scales

Deteccion de

futuras pandemias

B [l onaoes AP BB E
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(1. Select host-pathogen system for a particular region of interest.

L
C Machine learning data preparation
1. Take a random sample of "known" and "unknown" host species and

1. Repeat (C) and (D) 1000 times to get the probability of susceptibility.ﬁ
2. Label as susceptible those species whose probability values are
above an optimal cut-off from the ROC curve.

A Host selection and estimation of distances

B Pathogens incidence data

2. Acquire geographic distributions, phylogeny, and extract
enviornmental conditions for host species.

3. Estimate the phylogenetic, geographic, and environmental distances
between all host pairs.

1
1
B
u

(1. Search for pathogens incidence data.

2. Select the hosts that concentrate the highest amount of incidence
information by applying a poweraw distribution.

3. Mark hosts as "known" (i.e., informative pathogen incidence) and
"unknown" (i.e., low or no incidence). .

-
s

™~

“u
%

D Machine learning fine tuning

reshuffle the order of the rows.

2. Conduct cross validation by splitting the training<testing dataset
several times, and take the average of the cross validations.

3. Estimate final model accuracy.

I |

1. Generate a parameter grid for the algorithm (e.g., Random Forests) )
and test it repeated times.

2. Choose the best fitted models (i.e., which parameters minimize the
error according to the best evaluation metrics like AUC-ROC and
accuracy).

3. Apply best fitted model to estimate the final probability of
susceptibility across all "known" and "unknown" and estimate response
curves and variable importance.
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E Estimation of susceptibility

F Results
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" ROTAVIRUO A
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(1. Explore host-pathogen susceptibility results according to different
independent variables (e.g., geographic, environmental, phylogenetic
spaces).

2. Conduct post-hoc analyses and representations in geographic,
environmental, or phylogenetic dimensions.
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Robles-Fernandez AL, Santiago-Alarcon D, Lira-Noriega A. Wildlife susceptibility to infectious diseases atglobal scales. Proc Natl Acad Sci U S A. 2022 Aug 30;119(35)
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Distribucion de especies susceptibles Zonas de maximo riesgo  Calculo de probabilidad
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« Medicina
« Epidemiologia

« Bioquimica
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* Inmunologia o Informatica
« Microbiologia

e GenOmica

o Datos cientificos
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NPJ Vaccines. 2024; 9: 15. PMCID: PMC10798987
Published online 2024 Jan 20. doi: 10.1038/s41541-023-00795-8 PMID: 38242890

Development and use of machine learning algorithms in vaccine target selection

E Nuevas vacunas “Identificacion de epitopos de céls By T

y sus correlatos de protecciéon”

Bravi B. Development and use of machine learningalgorithms invaccinetarget selection. NPJ Vaccines.2024 Jan 20;9(1):15. doi: 10.1038/s41541-023-00795-8. PMID:38242890; PMCID: PMC10798987.
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Pathogenic
genome

Target selection (e.g. protein subunits)

| Epitope discovery & immunogen design
Analysis of epitope-paratope interactions
Structural & functional property evaluation

\ Machine Learning predictions for these tasks

Vaccine
construction

Pre-clinical and
clinical trials

Validation
in vitrolin vivo

B Cell Epitopes
(conformational)

Scores for epitope prediction

Epitope Discovery & Immunogen design

Structure optimization

Score high / \

Antigen structure

Cc

Epitope-Paratope Interactions

Paratope prediction Antibody-antigen binding prediction

Faratope resigues

Antibody
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T Cell Epitopes

(linear)

d

Pathogenic genome

Score of HLA presentation Score of immunogenicity

List of all short peptides ™
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YL Scorelow
RTFLLKYNE Scorelow

YWNLV
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Candidate antigen
YLQPRTFLL
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e

Clustering, binding motif discovery
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TCR specificity prediction
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/ TCR sequence space
Score of antigen specificity
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Correlatos de proteccion

Bravi B. Development and use of machine learningalgorithms invaccinetarget selection. NPJ Vaccines.2024 Jan 20;9(1):15. doi: 10.1038/s41541-023-00795-8. PMID:38242890; PMCID: PMC10798987.
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ML model interpretation ®r

a Importance factors b Interpretability pipelines
Example Jlev ef al. 2018 Example. Papadopoulou el al. 2022
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vaccines

Bacterial Immunogenicity Prediction by Machine Learning Methods

Ivan Dimitrov, Nevena Zaharieva, and Irini Doytchinova

Minado de datos y analisis de big data mediante 6 métodos de ML:
o 317 particulas bacterianas inmundgenas

o 317 particulas bacterianas no inmundgenas

Dimitrov |, Zaharieva N, Doytchinova |. Bacterial Immunogenicity Prediction by Machine Learning Methods. Vaccines (Basel).2020 Nov 30;8(4):709. doi:10.3390/vaccines8040709.PMID:33265930; PMCID: PMC7711804.
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Transformation of FASTA
format sequences into training set
numeric sequences

using E-descriptors

. » Rm
Validation statistics

ACC transformation Machine
(generation of feature vectors) leaming

Feature
selection

Conclusiones: todos los modelos mostraron una buena capacidad de prediccion

Dimitrovl, Zaharieva N, Doytchinova |. Bacterial Immunogenicity Prediction by Machine Learning Methods. Vaccines (Basel).2020 Nov 30;8(4):709. doi: 10.3390/vaccines8040709. PMID:33265930; PMCID: PMC7711804.
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H RosettaCommons [ RoseT TAFold

Bases de datos

Automate your workflow from idea to production

GitHub Actions makes it easy to automate all your software workflows, now with world-class CI/CD. Build, test, and deploy

your code right from GitHub.

533
t5d

Linux, macOS, Windows, ARM, and containers

Hosted runners for every major OS make it easy to build
and test all your projects. Run directly on a VM or inside a
container. Use your own VMs, in the cloud or on-prem,
with self-hosted runners.

Live logs

See your workflow run in realtime with color and emoji. It's
one click to copy a link that highlights a specific line
number to share a CI/CD failure.

S

i
0
O

Matrix builds

Save time with matrix workflows that simultaneously test
across multiple operating systems and versions of your
runtime.

©l

Built-in secret store

Automate your software development practices with
workflow files embracing the Git flow by codifying it in
your repository.

Learn more about getting started with Actions.

I

Any language

GitHub Actions supports Node.js, Python, Java, Ruby,
PHP, Go, Rust, .NET, and more. Build, test, and deploy
applications in your language of choice.

Multi-container testing

Test your web service and its DB in your workflow by
simply adding some docker—compose to your workflow file.



https://github.com/RosettaCommons/RoseTTAFold
https://alphafold.ebi.ac.uk/

Sin vacuna Vacunado

Enfermedad grave

Enfermedad moderada

Enfermedad leve

Infeccion asintomatica

Bases de datos
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https://github.com/RosettaCommons/RoseTTAFold
https://alphafold.ebi.ac.uk/

Cuidado con dejarnos encandila

por la IA con excesiva facilidad.
(Ver capitulo de riesgos)

Conclusiones |
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Evitemos que sea ella la que

juegue con nosotros.
(Ver capitulo de riesgos)

Conclusiones ||
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Por el momento siguen habiendo
situaciones en las que la decision
compete exclusivamente a la

persona.

Conclusiones Il
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