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Inteligencia
Artificial

BITGENIA

Subdisciplina del campo de la
informatica que busca la
creaciéon de maquinas que
puedan imitar
comportamientos inteligentes.

Vehiculos Autbnomos
Generacion de Imagenes
Generacion de Texto
Imitacion de voz
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Aprendizaje Automatico (Machine Learning)

Rama del campo de la IA, que busca
como dotar a las mdaquinas de
aprendizaje.

Métodos:

Clusterizaciéon 15

Arboles de decisién
Modelos de regresion
Modelos de clasificacion
Técnicas de clusterizaciéon
Redes Neuronales:
o Informacidén Jerarquizada
o Aumento de capas de
abstraccion
o Deep Learning

L L L L L L
10 20 30 40 50 60

Regresion Lineal

Redes Neuronales
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Cambio de
Paradigma

MODEL Input
PREDICT

Prediction

DATA

BITGENIA

Anteriormente se programalba
un algoritmo que seguia pdaso a
paso una determinada tarea.
Habia que contemplar cada
variable posible.

Con IA/ML se le da un objetivo y
el programa va aprendiendo
hasta alcanzarlo. Esto le otorga
una capacidad disruptiva.
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Inteligencia Artificial en Gendmica

GAUMGGTGAGTACCATGE TGTATCACARATGCTCTTICCAMGECCTCTCCGAG
CTCTTCCCCTTATGACCTCTCATCATGCCAGCATTACCTCCCTGRACCLCTTTCTAAG
CATGTCTTTGAGATTTTCTAAGAATTCTTATCTTGGCAACATCTTGTAGCAAGAAAA
TGTAAAGTTTTCTGTTCCAGAGCCTAACAGGACTTACATATTTGACTGCAGTAGGE

Gene annotation A AR TAGAAMAAATOAGAGGANCICTT T TTCTTTICTTTT Variant calling
g I TTCCAGATEOASTCTCBACTICTC TG TCACCC GO TGN CABTGGT R "
Decoding genome GCAATCTTGOCTCACTORA. .. Variant Variant interpretation

Predict the pathogenicity ~ Prediction Variant annotation

of coding variants

Cardiac imaging
EHR  Integration

Genomic Genotype-
screening  phenotype mapping

Machine Learning
Deep Learning
Natural

Biobank
e [ Comi
"
Artificial Intelligence ‘
— sitormaics 111
= il e ' e missi: enotype calls
Artificial enhancer ~ reconstruction B8 yp
Implementing
clinical practice

Multiethnic polygenic risk prediction
Novel risk predicting model
Clinically actionable mutation
Pharmacogenomics




h @ DeepMind

200 millones de predicciones,
50.000 estructuras proteicas
humanas

AlphaFold

Es un Sistema de Inteligencia
artificial que predice la
estructura 3D de las proteinas,
superando en algunos casos |a
exactitud de los experimentos.

Utiliza nuevas redes neuronales y

. entrenamientos basados en
restricciones evolutivas, fisicas y
geomeétricas.




i &) DeepMind
Alpha Missense

% Research

A catalogue of genetic
mutations to help pinpoint
the cause of diseases

September 19, 2023

BITGENIA
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Alpha Missense

All possible 71 million human missense variants

AlphaMissense predictions:

57%
Likely benign

32%
Likely pathogenic

11%
Uncertain

Human annotations:

~6% seen in humans
~0.1% confirmed
by human experts

AlphaMissense predijo la patogenicidad de 71
millones de posibles variantes Missense.
Hemaglobin subunit beta (HBB) Clasificé el 89%, prediciendo el 57% como r—

benignos y el 32% patdgenos.



SpliceAl

Predicting Splicing from Primary Sequence with

Deep Learning

Graphical Abstract

SpliceAl training

: S s & @
Aas _, OEQ00N, |, mcEm
pre-mRNA oD\ GENCODE

sequences GTEx
Identify cryptic splice mutations

~CEG~ ————
wildtype

* *
\~CAG~ "\ SpliceAl e —
mutant

De novo pathogenic mutations
cryptic splice: 10%

o o .
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PSS S SpliceAl
40.00.00.00.00.00.00.00. 0000
420 o e, 20 0 2 4 ma 2
PEVSVSIVSIEISTEN

protein coding: 90%
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Sofia Kyriazopoulou Panagiotopoulou,
Jeremy F. McRae, ..., Serafim Batzoglou,
Stephan J. Sanders, Kyle Kai-How Farh
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In Brief

A deep neural network precisely models
mRNA splicing from a genomic sequence
and accurately predicts noncoding
cryptic splice mutations in patients with
rare genetic diseases.

BITGENIA

Es una red neuronal profunda de 32
capas, que predice el splicing a partir
de una secuencia de pre-ARNmM

75% de las variantes de splicing
cripticas predichas se confirman en
RNA-seq

Las variantes de splicing criptico dan
lugar con frecuencia a splicing
alternativo, que puede derivar en
variantes truncantes.
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TRANSCENDING
GENOMICS

En Bitgenia

Venimos desarrollando e
implementando herramientas
que faciliten y mejoren el andlisis
de variantes genémicas




Incorporacion de IA en Analisis Genémico

método VQSR Utilizamos herramientas de IA para
pLaTvRUS — optimizar nuestros resultados.

FREEBAYES
HAPLOTYPE CALLER

e Métodos de control de calidad de la
secuenciacion

e Prediccidon computacional

i | e Ranking de de genes de acuerdo al

fenotipo en estudio

Variant Calling

E SpliceAl Clasificaciéon de
: Alpha Missense Variantes por

. ACMG-ClinGen

. 7 (Ranking de genes)
® o o ' 1 SNPSIFT l -
1 ANNOVAR 1 s
e ® L ___ _ _awwowr | Interpretacion I
VCF y Clasificacion
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American College of Medical
Genetics and Genomics

Modelado bayesiano de la
clasificacion de variantes BANP

FOR MOLECULAR
PATHOLOGY

Modeling the ACMG/AMP Variant Classification Guidelines as a
Bayesian Classification Framework

OddsPath * Prior _P

Post_P =
O~ ((OddsPath — 1) * Prior _P + 1)

Sean V. Tavtigian'-T, Marc S. Greenblatt?, Steven M. Harrison3, Robert L. Nussbaum?,
Snehit A. Prabhu®, Kenneth M. Boucher®, and Leslie G. Biesecker’ on behalf of the ClinGen
Sequence Variant Interpretation Working Group (ClinGen SVI)¥

Fitting a naturally scaled point system to the ACMG/AMP variant classification
guidelines

Sean V. Tavtigian,!*? Steven M. Harrison,® Kenneth M. Boucher,?* and Leslie G. Biesecker®
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PVSI (Criterio para variantes LoF)

Presente en un transcripto bioldgicamente relevante PVS1

Ausente en un transcripto biolégicamente relevante N/A

ClinGen

Clinical Genome Resource

NMD

Regidn truncada es critica para la funcion proteica

No va a NMD Variantes LoF en el exon
son frecuentes
Rol de la region en la
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funcién proteica es
desconocido

Variante elimina +10% de

la proteina
Variantes LoF en el
exon no son frecuentes

Variante elimina -10% de la

BITGENIA eI

PVS1_Strong
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Arboles de Decisidn

|

Variants located outside of donor/acceptor £1,2

dinucleotide positions
/j/_/‘\\
/’_-—
| SpliceAlAscores01 | | SpliceAl A score >0.1and <0.2 |
BP4 | PP3NIA (Splicing) |
Synonymous (silent) variants Consider missense/indel
and intronic variants outside predictions for exonic variants
donor and acceptor splice
regions
Yes No
| BP7 | | BPTNA |

PP3

ClinGen

Clinical Genome Resource

Nonsense or
Frameshift

Prediciad to undergo NMD

Exon i present in biologically-relevast transcripi(s)

Lixon s absent from biokogically-relevant transeript(s)

Truncated‘ahiered region is critical to protein function ©

AN

GT-AG
1,2 splice
sites

Lo variaats in this ex0a e frequeat i the general population

andlor exon is absent from

Not prodicted 10 undcrgo NMD Rok of region
in protein "
function is LoF variants in this exon are not Mrosbuztrn
unknown frequent m the general papulation and PR
cxon i present in biologically-relevant - -
transcripi(s) <10% of protein
Exon is present in biologically-relevant transcripi(s) o s ]
Exon skipping or use of a cryptic
e oy | Lxon is absent from biologically-relevant tremscripts) |
Truncatedaltered region i critical to protein fanction ¢ -+ pvSI_swong |
LoF variants in this cxon ar fequent in the gencrl population WA
Exon skipping or use of a cryptic ‘ sexd'or cxon is abscr f
splice site disrupts reading frame Rok of region.
a4 e NOT prnined wuegs. [~ oot LoF varwts in this exon are not
A frequent in the general population and
exon = present in brologically-relevant Varias .
e ] g G
qumm!l«m-mflmlmmmmimhm NA ]
and‘or exon is absent e
Rok of region
In protsia LoF variats in this exon are not
Exon skippiag or use of acryptic || function is
i s i e [ | [ et
transerip(s) v e ]—-| PVSI_Moderate

<10% of prosen

Truncatedahired region is critical to protem fanction ©

| pvst suons |
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Using the ACMG/AMP framework to capture evidence
related to predicted and observed impact on splicing:
Recommendations from the ClinGen SVI Splicing Subgroup

Logan C. Walker,! Miguel de la Hoya,” George A.R. Wiggins,’ Amanda Lindy,* Lisa M. Vincent,?

Michael T. Parsons,” Daffodil M. Canson,” Dana Bis-Brewer,* Ashley Cass,” Alexander Tchourbanov,®

Heather Zimmermann,® Alicia B. Byrne,” Tina Pesaran,® Rachid Karam,” Steven M. Harrison,”-*

Amanda B. Spurdle,”" and ClinGen Sequence Variant Interpretation Working Group

([ No approprate comparison P/LP variant win this splce region oP3 |
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Data impact IR - 2 1mpact ba ruled out (dased on functional and/or clinical |7
* J | using protein data)? NO [ Document as “BP7_S (RNAY"
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Variant data collection
AL T Scores from
in vitro splicing computational
assay results predictions

Density

Computationally predicted splice scores

Non- Likelihood
spliceogenic P Proportion of event

nl&?wtio n 1= nd pa= LR1 = P4/P1
e :m n n1/(n1+n2+n3) nd/(n4+nS+n6) =
p2= ps= B

Intermediate n2 n2/n1+n2+n3) nS NS/(d+nS+n6) LR2 = PS/P1
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p3= P6= .
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Lukellhood ratio for Splnceogemc 350 (Very strong), 17 7 (Strong), 4.3 (Moderate), 2.08 (Supporting).
g). 0.233

ratio for

. 0.053 (Strong), 0.003 (Very strong)

Gene variant list

Y
BRCAT.c.212+21G=A
MLH1:¢c.2263A>T
NF1:¢.910C>T
POU1F1:c.202+6A>G

Splicing assay data l\ PP3 minimum cut-off

Likedi ratio

/

LRz4.3 for
spliceogenicity

\ analysis
(Consider variant

location and

BP4 maximum cut-off

\

predi score cut-
points) LR=0.23 for

Alternative splicing
spliceogenicity

prediction scores
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Un vistazo al futuro
del andlisis genémico
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Convergencia de la informacion en
arboles de decisidon que luego se
transformardn en redes neuronales
permitiendo obtener clasificaciones a
partir de multiples parametros
biolégicos involucrados.

Se estdn construyendo multiples bases
de datos que incluyen todas las 6micas.

Estamos ante la era de la informacion.
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Conclusion

La IA/ML esté aportando un nuevo modo de explotacién de la informacién
brinddndonos la capacidad de hacer andlisis n-dimensionales.

La informacidn estd en proceso de revisién para eliminar los sesgos
humanos ya que estos van a estar incluidos en cualquier modelo de
aprendizaje automatizado.

La potencia de la inteligencia artificial esta a la vista, es nuestro deber
formar parte de los grupos de decisién para hacer un uso ético de los
mismos.

BITGENIA
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