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Ethnic, gender and other sociodemographic biases in genome-wide association
studies for the most burdensome non-communicable diseases: 2005-2022

Ninareh Mehrabi et al, ACM Computing Surveys (2021)

% We mined the NHGRI-EBI GWAS Catalog (2005- 300
GWAS Catalog 2022) for the most burdensome non-communicable
The NHGRI-ESI Catalog of published causes of death worldwide. We then compared: i)
genome-wide association studies 5 5 : :
the geographic, ethnic, and socioeconomic 250 |
characteristics of study populations, ii) the
geographic and socioeconomic characteristics of the
regions within which researchers were located, and 200
| iii) the extent to which male and female investigators
Pub ed undertook and led the research. ~ 150
£, ] : ':' SO 3
i*igg'/ ® 100 1 a5t s A< NC I
zﬁa Y 8 LT A %
E I éﬂ%\l "g 2 LAY 50 4 “THSAS —— Clusterwise Linear Regression
- il O S92 — = Cluster R i
37.6% Authors ,. o, Dotz
of all muthors had €5 "R ' % 50 100 150 200 250 300
affiliations to US I -
institutions. L
oo 300
The origin of samples
® was diverse: yso.
34.5%
Only 33.90/0 i o
of data emanated from UK 200 A
of authors were cohorts; the US and Iceland
female. ‘ followed, contributing 16.3%
i and 9.6%. > 1501
% 100 T
% (0] 91 L 20/0 950/ ” . — I:lll;?ti\v/ar}a;:-e Linear Regression
> 85 /O i > < “# = Clusterwise Linear Regression
of complex trait GWAS 50 1 ? 9
of authors were affiliated has been performed in of samples were -— Cluster Regression
b ; originated from high- Data
to high-income countries. people of European ) ]
income countries. 0 y T r : -
ancestry. 0 50 100 150 200 250 300
ey i X
Gle s wmic  Lic LIC  LMIC e /()

Hugo Fitipaldi & Paul W Franks, Human Molecular Genetics (2023)

£-0-0-0

Deus ex machina : inkel-ligéncia Artificial 7 BioLocia COMPUTACIONAL Jjabril@ub.edu




hexocinasa |
RCSB-PDB: 1HKC

Deus ex machina : inkel-ligéncia Artificial ; BioLocia COMPUTACIONAL Jjabril@ub.edu



Deus ex machina : inkel-ligéncia Artificial ; BioLocia COMPUTACIONAL Jjabril@ub.edu



Modlzls Biologies

Deus ex machina : inkel-ligéncia Artificial ; BioLocia COMPUTACIONAL Jjabril@ub.edu



Modzls Biologies: 2

I«exocmasa

Deus ex maching : inkel ligéncia Rrtificial ; BioLocla COMPUTACIONAL jabril@ub.edu



wwoloyna

‘‘‘‘‘‘‘‘‘‘‘‘

BuU B Dell

‘‘‘‘‘‘‘
‘‘‘‘‘‘

bissyninass

" KEGG - Mapa de rutes metaboliques

= 17 ~ =
wuoD.eau

el ligencia Rrtiriciatl ; BIOLOGIA COMPUTACIONA ab



Moclzls

Biologies: 2l Mziuvoloyna

log2 fold change

(vs 0 min) Direction
HE T .
-25 00 25 Inc. Dec.

(S)-Lactate
dTMP

Oxaloacetate
alpha-lsopropylmalate
L-Carnitine

Choline phosphate
N-acetyl spermidine
3',5-Cyclic AMP

CDP

Quinolinate

Flavone

Biotin

Allantoate
N-Carbamoyl-L-aspartate
Inosine

L-Arginine
NG,NG-Dimethyl-L-arginine
Xanthine

Phenylpropiolic acid
2-Oxoglutarate
5-Oxoproline
alpha,alpha'-Trehalose 6-phosphate
Spermidine

L-Lysine

Sucrose

Pyridaxine

L-Ornithine
Succinyl-CoA
S-Adenosyl-L-methionine
arginosuccinic acid
N-(L-Arginino)succinate

D-Glycerate
sn-Glycero-3-phosphocholine
Hypoxanthine
purine
L-Phenylalanine
Cytosine

Indole

dTTP
0O-Phospho-L-serine
ATP

dGTP

dCTP

GDP

CoA

Guanine

GTP
NB-Acetyl-L-lysine
dATP

Thiamin diphosphate
CTP

Guanosine 3',5"-bis(diphosphate)
uTP

120
- 120 [

Direction

Carbohydrate metabolism

3" 5'-Cyclic AMP .Guaposme 3" 5"-bis(diphosphate)

ATP® -1.135111& aGTP
dATP® & GDFf ®dGTP
)
alpha,alpha'-Trehalose 6-phosphate QIF]- 5 H.},fp.oganﬂ!ln?( lnEGmerIE
[
. CTP® .D' + @ Cyiosine 5 .
P SUSEES b dg,‘,TF? 1 " Thiamin d1ph05phate
Poe i «  ®dTMP -
Choline phosphate . ®sucrose e %tTP Nucleotide rn:atabohsm
oy . » _ N-Carbamoyl-L-aspartate ™
= sa | . Pyridoxine
¥ @ - - ®
Mﬁjﬁ .l pL-Phenylalanrne .
L ]
o . e0- PhnsphuL-senne : .Indule
- ™ i
liem D Gly.cerate ‘- coqe i Nlantoate
(S)-Lactate
. . alpha- IsnprupylmaFate CnA
» ' L .
2 ! NAL Argimnc}succ:mate ® e Quinolinate
. Oxaloacetate . . . 8 L-Arginine
* N ’ % 9-Ornithj :
= . . o L-Om thines q .
? - . — * o
TCA C][clg-""” . L-Lysine. S-Adenosyl-L-methionine Urea cycle
. " o ®2-Oxoglularale ' H t= 1
Succinyl-CoA ® NB-Acketyl-k-lysine ® .
® - e Spermidine
D-Glycerate 5-Oxoproline  Biotin
L
. [
‘ - . .
" 1 Amino acid metabolism
L] -
Oxal acetate -
ATP® ) gl | [®ATP

Akira Terakawa et al, iScience (2022)

y
©

(C)
3
(o)

Deus ex machina : inkel-ligéncia Artificial 7 BioLocia COMPUTACIONAL Jjabril@ub.edu



2| Progroasms

ATP ADP

glucosa glucosa-6-fosfat

hexocinasa

Deus ex machina : inkel-ligéncia Artificial ; BioLocia COMPUTACIONAL Jjabril@ub.edu



Aciivani 2| Codi dzl Prograymna

ATP ADP

glucosa glucosa-6-fosfat

hexocinasa

Deus ex maching : inkel ligéncia Rrtificial ; BioLocla COMPUTACIONAL jabril@ub.edu



osli 2| Prograrmne

ATP ADP

glucosa glucosa-6-fosfat

hexocinasa

jabril@ub.edu



2| Progroasms

ADP

, glucosa-6-fosfat
hexocinasa

RNA polimerasa

Deus ex machina : inkel-ligéncia Artificial ; BioLocia COMPUTACIONAL Jjabril@ub.edu



2| Progroasms

ADP

, glucosa-6-fosfat
hexocinasa

RNA polimerasa

Deus ex machina : inkel-ligéncia Artificial ; BioLocia COMPUTACIONAL Jjabril@ub.edu



2| Progroasms

ADP

, glucosa-6-fosfat
hexocinasa

RNA polimerasa

Deus ex machina : inkel-ligéncia Artificial ; BioLocia COMPUTACIONAL Jjabril@ub.edu



2| Progroasms

ADP

, glucosa-6-fosfat
hexocinasa

RNA polimerasa

Deus ex machina : inkel-ligéncia Artificial ; BioLocia COMPUTACIONAL Jjabril@ub.edu



Aciivani 2| Codi dzl Prograymna

ATP ADP

glucosa glucosa-6-fosfat

NA '
X

hexocinasa

S ' pLEGAMENT i
ribosoma
RCSB-PDB: 4V4R

¥
elF4AIIl ARG
¢

J ‘MADURAC,OI MAGOZp};;éosoma

TRADUCCIO iy

TRANSCRIPCIO

Deus ex maching : inkel ligéncia Rrtificial ; BioLocla COMPUTACIONAL jabril@ub.edu



@ DeepMind
Alphalkold

Grerotcs

Input sequence

Genetic
database
search

Structure
database
search

MSA
representation
(s.n0)

—>

ST

Pair
representation| —p»-
(r.r,c)

Evoformer
(48 blocks)

Single repr. (re)] —»

—

|
|
|
|
|
|
|
|
? i i |
|
Pair ‘
representation ——p»
(r.rc)

|

Structure
module
(8 blocks)

High
confidence

3D structure

< Recycling (three times)

hexocinasa |

RCSB-PDB: 1HKC

Deus ex maching : inkel ligéncia Rrtificial 7 BloLoglA COMPUTACIONAL

jabril@ub.edu



glucosa glucosa-6-fosfat

hexocinasa

Deus ex maching : inkel ligéncia Rrtificial ; BioLocla COMPUTACIONAL jabril@ub.edu



Cluster [ L | Purine metabolism Pyrimidine metabolism
Analyzed Ry 0.13 047
(>= 100 genes)
Not Analyzed

(< 100 genes)

0.5+ 0.5
LY,

Increased cluster
Decreased cluster

Protein processing

. . . DNA replication
in endoplasmic reticulum

0:34 ]
0.4 0.0+
. 0.2 =0.1-
gy, *
< e e -0.2 -0.3

Ribosome biogenesis

1,212 Insulin responsive genes

“2! 7 3 = in eukaryotes
' ’ E 044 06
b . : 3 :
Q%‘ ’ = 2 o2 U
z '
e A‘ : S 0.2
= .
13 8 0.0-¢ T,
o : 0.0 &=
8 2 :
L2 -0.24 =02 =
= .
=] T T T T T T T T
=2 ° 8 &8 8 ° 8 & 8
c - — — =
= L Time (min)
]
o
a Akira Terakawa et al, iScience (2022)

Deus ex machina : inkel-ligéncia Artificial 7 BioLocia COMPUTACIONAL Jjabril@ub.edu



Mloczlae Plezraecom

DP

ATP A
glucosa glucosaél’osfat
hexocinasa !

Interaccions
Fisiques (PPI)

Interaccions
Genetiques
2

jabril@ub.edu

Deus ex maching : inkel ligéncia Rrtificial ; BioLocla COMPUTACIONAL



INSULIN SIGNALING PATHWAY |

[ s |

P

Phosphatidyl inositol
signaling system

+ps : serine phosphorylation
+py : tyrosine phosphorylation
-py : tyrosine dephosphorylation

MAPK signaling
pathway

Raptor

’J‘lﬁ!ﬂi CAP CkII e Exo70 _
» TC10 —————®» GLUT4 vesicle —
[aps |—| cn GRF2 == CIP472
P P

translocation
to PM

o

Glucose

ACC

ras |/

PYK

GK

G6PC

FBP

N
|
—
|

B

PEPCK

Glycogen

PDE3 |0 —» pra O HSL |-——— % Antilipolysis ——

+p
P

A
+p ]
[ suc |-»{ ore2 |-»| sos »] Rras |9 rar »{meEx1ol-®{ERKIN

04910 6/16/23
(c) Kanehisa Laboratories

cAMP

MNK
T E—

DNA

» Proliferation,
differentiation

——— Glucose uptake— J|

1———) Lipogenesis —h

—— Glycolysis ~——

» O ——— Glycogenesis —=

Antiapoptosis

Apoptosis

Protein synthesis

Glucose
homeostasis

Fatty acid
biosynthesis (path 1

Glycolysis /
Glucone ogenesis,

Starch and sucrose
metabolism

'

A 4
Lipid
homeostasis

5,000 L%

KEGG — Ruta de Senyalitzacié de la Insulina (hsae4910)

Deus ex maching : inkel ligéncia Rrtificial ; BioLocla COMPUTACIONAL

jabril@ub.edu



10h TP1

18 h TP2

24h TP3

, 28 h TP4

¢ 38h TP5

45 h TP6

90 h TP7

1uswidojanap

Not

1
Alx1

!

Fmo1,23

maternal Otx—| BCat— Ets1-; Notch — SoxB1 GCad
zygotic
ACat —»-—-J<f Tef | GSK3-+ Frzld -
A 7
—=% L 10
JHI U » 1
étx Blimp1— Wnt8- ActvB-1~ RhoAJ
. J'——P'O_ —_— 7
Pmar—'He.s{£4 ¥ I-inf6— E'SJ'_ ngC 53 G
W T 3T T 3O 1T 1]
Al Ets1{  TBr— De[tf_ Nirf - J |
1| iF 7
o EgH e || Tor —Foxkz3 Notfh]L
P g | (
v
wit || o oxﬂ FoxO VEGER Toif
Juiim i VegE- Brmtod| Hnfo
57 | SMBO | Mspi30|Misp-L Clectn egr- P n
1_ ,
SMBOE GCad Ficoln  CyP rex—L o 10aR
s
SM32 CollA P16 P19 Kakapo Encj016 Apobec Gelsolin
skeletogenic endomesoderm

Mif7  Dkk RBMSA

redox gradient

s ] Bad

Lhx2.9 Nkx. .2] Hlnﬁ

ectoderm

David A Garfield et al, PloS Biology (2013)

jabril@ub.edu



Home

PLANNET

NET EXPLORER

Y BARCELONA

3b+ Computabonal
P57 Germemics Lak

True positive rate

==+ Full model
- Without path length

! — = Without GO

—— Random

GENE BROWSER

0.0

PATH_LENGTH
CELLCOM_NTO
BIOPROC_NTO
NOG_EVAL 2
MOLFUN_NTO
NOG_EVAL 1
BLAST_EVAL_1
BLAST_EVAL 2
BLAST_COV_1
BLAST_COV_2
PFAM_COV_2
PFAM_COV_1
NOG_BRH_2
NOG_BRH_1
BLAST_BRH_1
DOMAIN_INT_SCORE
BLAST_BRH_2
PFAM_BRH_2
PFAM_BRH_1

T T T T T
200 400 600 800 1000

Mean Decrease Gini

(INTERACTS_WITH! ( ) HAS GO »

HOMOLOG_OF

TRANSCRIPT,

HAS_DOMAIN

O

—— @

False posmve rate

0.35

T oo

L BTBO7

Legend

Human
B Agamidi

@ By

A Consolidated
@ cihubu

@ Orescen

v Graveley
W tuminapius
@ Newmark
@ Pearson

W Smediss

/ Interaction also found in Human

0.34

OX_Smed 11015180 ————___

OX_Smed.1.0.10979

8d_Smed V6 8084 0_1

h. A DRDT

dd_Smed v6 6814 0.1

DIGER

CnT——

PRECISION RECALL | SPECIFICITY

0.99

2.671%

OX_Smed 1001342

OX Smed 10,1559

aa’Smed v 1256.0.1

dd_Smed_v6_659 0.1

Conigi8781

Barcelona
Planarian

etht_Tre

Deus ex maching : inkel ligéncia Rrtificial 7 BloLoglA COMPUTACIONAL

Lab

Contiga4s72

jabril@ub.edu



ClusterMarkers
id INT(11)
» gene_symbol VARCHAR(0)
auc DOUBLE
» avg_diff DOUBLE
@ condition_id INT(11)
@ dataset_ id INT(11)

 experiment_id INT(11)

RegulatoryLinks
id INT(11)
regulator VARGHAR(S0)
> target VARCHAR(50)
score DOUBLE
@ dataset id INT(11)
@ experiment_id INT(11)
» reactome LONGTEXT

o

> has_multiple_evidences TINYINT(1)

CellPlotPosition ¥
0 INT(11)

# experiment id INT(11)

@ sample_id INT(11)

# dataset id INT(11)

» x_position DOUBLE

»y_position DOUBLE

ExpressionAbsolute
10 INT(11)

@ experiment_id INT(11)

@ sample_id INT(11)

@ dataset_id INT(11)
gene_symbol VARCHAR(50)
expression_value DOUBLE

units VARCHAR(25)

v \
VoY
\ AN
v

© N

=

00 _ \7

®____2

=i id INT(11)

/

ExperimentDataset ¥
id INT(11)

# dataset_id INT(11)

# experiment_id INT(11)

Sample

# experiment_id INT(11)

sample_name VARCHAR(S0)

\ Condition v
— — = INT(11)
> name VARCHAR(50)
 experiment id INT(11)
@ cond_type_id INT(11)
? defines_cell_type TINYINT(1)
? cell_type VARCHAR(50)

description LONGTEXT

> year INT(11)

> url VARCHAR(200)

> n_ints INT(11)

PLANEXP

Dataset v
idINT(11)

name VARCHAR(50)

citation VARCHAR(512)

n_contigs INT(11)

identifier_regex VARCHAR(200)

public TINYINT(1)

Experiment v
1dINT(11)

» name VARCHAR(S0)
description LONGTEXT

* Gitation VARCHAR(512)
url VARCHAR(200)

9 exp_type_id INT(11)

public TINYINT(1)

SampleCondition ¥
idINT(11)

# experiment_id INT(11)

 sample_id INT(11)

# condition_id INT(11)

ConditionType v

1d INT(11)
name VARCHAR(50)
 description LONGTEXT

is_interaction TINYINT(1)

INTERACTS_WITH

HOMOLOG_OF

TRANSCRIPT,

ExperimentGene ¥
id INT(11)
* experiment_id INT(11)

» gene_symbol VARCHAR(50)

ExperimentType ¥

~~ 1
R ~= T —
I
N ©xp_type VARCHAR(S0)
\ > Gescrpion LONGTEXT
A
\I
A
\
\
\
\
\
ExpressionRelative v \
dINT(11)

 experiment id INT(11)
©
# conditiont_id INT(11)
% condition2_id INT(11)
# cond_type_id INT(11)
¥ dataset_id INT(11)
> gene_symbol VARCHAR(50)
 fold_change DOUBLE

 pvalue DOUBLE

Sergio Castillo-Lara et al, Bioinformatics (2020)

. Deus ex machina : fntel-ligencia Rrtificial 7 BioLociA COMPUTACIONAL

jabril@ub.edu



dd_Smed v6 6499 0 1 (DAB2IP) Color Genes:

One Condition Two Conditions
dd Smed v6 36288 0 1 (RBPMS)

dd_Smed v6713843 0 1 (CUX1) 18 Neural -

dd_Smed v6_11113_0_1(ERG) dd_Smed v6 6578 0 1 (DDR2)

dd_Smed v6_13327 0_1(PKD2)
Reference:

O Network Experiment
dd Smed v6'9977 0 1/(PKD2L1) dd_Smed_v6_17551_0_1 (TRAF4)
dd_Smed v6_1925°0+1
Filter Genes:

dd_Smed v6/8104 0.1'(SOX2) Select Condition Type

dd_Smed_v6 9460 0_1 (KIF19) Cluster -

dd Smed v6 716 0 1

dd_Smed v6 7815 0 1 (FTCD) Select Conditions

18 Neural -

dd_Smed_v6_3175_0_1 (TSPAN16)
dd_Smed_v6 6778_0_1(CASZ1)
O nclusive

Exclusive

Filter Network
dd Smed v6 6712 0 1 9d_Smed v6_10282 0 1

Sergio Castillo-Lara et al, Bioinformatics (2020)
. - _ e T

Deus ex machina : inkel-ligéncia Artificial 7 BioLocia COMPUTACIONAL Jjabril@ub.edu



Cogiurant [a Moariagilitat dz Szqiidpeio

ATP ADP

Mutacio
glucosa-6-fosfat  \/apriacié Nucleotidi
Variaciéo Aminoacic

Variacié Estructural i Funcion

unstable

glucosa

Phenotype.2:
i r, l/ & . LR \

Deus ex maching : inkel ligéncia Rrtificial ; BioLocla COMPUTACIONAL jabril@ub.edu



o

\ariaoilicot

Flow Kit Sequencing & basecalling Sample Raw read
W MK‘.P cell parameters accuracy
Ligation Sequencing 400 bps, 5 kHz, HAC Human
R10.4.1 99.0% (Q20
ggNuAencm Kit V14 basecalling HGO002 ©(Q20)
q g9 Direct RNA 51041 Ligation Sequencing 400 bps, 5 kHz, SUP Human 99.5% (Q23)
sequencmg \A sequencing T KitVvia basecalling HG002 =
. . . Ligation Sequencing 400 bps, 5 kHz, Duplex Human >99.9%
PacBio SMRT sequencin ONT sequencin R10.4.1
q 9 a 9 Kit V14 basecalling HGO002 (@Q30)

Slgnal analysis and modification detection

Fluorescent — Zero-mode

nucleotides waveguide

0'.

o]
&8
"W o

Motor protein

Non-conductive
membrane

DNA
polymerase
L

Pore {0 I T o R

D:EEIH\HHD:I :I:-:I:Ij\\

lon flow

l

\ Base caller / i =
| [T
| [

5
=
)]
3
2
o
[N
S
Q@
—
@)
z
S
=
a
@
17
=
o HHH
Q
o
9
9
~
°
®
°
0
[V}
[
3
Q@
1]
o
[%]
©
=
<
®
(7]
0]
3
o
S
Q@

Base-called reads o
Sam Kovaka et al, Nature Methods (2023) - - 00 0 .

m Deus ex machina : inkel-ligéncia Artificial 7 BioLocia COMPUTACIONAL Jjabril@ub.edu

£-0-0-0




SarsCov2 reference genome

s

orf1ab cdso

°
@A
a
&
~
°
3
3
A
«
°
a
2
<
]
L] o
3
a
<
&
L]
.
°
oo 2
a
<
]
°
3
3
g
&
2
. 55
[ S
] «
" g
°
e 30
)
. 88
v
s £
°
g2
s m
N O
L]
°
3
3
@
&
" °
LX) (] @A
10
N
N
°
(] 2
] 2
N
[ 2
i 8
L] o~
L4 o
8
®
]
T )
L] °
1 2
5
— N
i
n < @ a o °
S 3 8 S S 8
+ + + + + +
0 [ o 0 v o
A A A A A A
abeliano)
Sen
By !
O 2|
Sl ;
3
é.m—
]
%

Broo3g
g djdwies [ediuiD

Broogs

tion

7 - .iw nwmm
- = - AM%
., L LoLEU
- = ..‘ - % ¢ f—
- .2 N“ - ll-ll'" -
- - cvn - . -fmm“
i & B
‘-.'
- - - &ﬁw
- I’ .f."l' m
- - 7 l”ﬁ. m.m
ST e R £8
- ;W%d
T"oa : .msm
£is
- fey
K o=
a0 TN ovsiooN o g2
000 T 0N - ©0°

ANt O TR
" {Z< T T->00n0nannnandms
BABOOTOOXKXXXXXXKXXXKXX

@43

DCNE-2023-08-
DLDM-2023-08-
DRIP-2023-08-(

DBLN-2023-08-
DOLO-2023-08-

DPAM-2023-08-

DCPA-2023-08-

DTRS-2023-08-

DVIG-2023-08-
DMAT-2023-08-
DVLG-2023-08-
DBSS-2023-08-
DSFL-2023-08-
DGVC-2023-08-
DSLL-2023-08-(

DMAS-2023-08:

DIGU-2023-08-(
DMAN-2023-08

jabril@ub.edu

Deus ex maching : inkel ligéncia Rrtificial 7 BloLoglA COMPUTACIONAL

)
1t
©

)
e



~

~7

Spatial data
(Visium, Slide-seq,
MERFISH, etc.)

> image

» expression

> |locatio
Spot x ¥
8,
8

s
8,

Sa
Suy
Sy

R  SpatialScope model
> Nucleus segmentation

> Cell type identification I .

> Gene expression decomposition I I

e T B
3 2
& = 2
oy T & [ 2 RN Y P
\ = | BPHOADGRG
b m Yl (41 4
0] I
Q ® uUATE LT @ LECTP b § WMC
g Il ® UVE @ LGN § Lo Olgo
D .
R ~ I' Spatial maps of cell types at
" . single-cell resolution
Input a
¢

» Cell number I
»  Cell location I

VIR .
1 Infer Single-cell I
T [
% ®\» level cell type l'/‘\ |
v 5

[
1 > Imputation

Expression matrix I

:." Z,—» 1 "
-» = I I

Gene ]
expression

Transcriptome-wide expression
levels for each single cell

4
|
1
[
[
[
[
[
[
[
[
[
[
1 on
- [
- [
‘ [
,, i 1
S ' [
> Spatially DE genes 1
. i [
e : Mool |
g Cell type "
-
g ]
s |
-
[
]
&

Xiameng Wan et al, Nature Communications (2023)

m Deus ex maching : inkel ligéncia Rrtificial 7 BloLoglA COMPUTACIONAL

jabril@ub.edu



Dasirrape Malaleiz

a . Tumor
* Microenvironment
Transcriptomics t

e -
Sl Single Cell Cancer Spatial Cancer
y .-A'i Genomics
Ui, e ) -—
e
CEL-seq
STRT-seq v
Tang
Smart-seq Method Drop-seq

—_— P Mutacio

i Bulk Cancer ’gf";-"- B -.-" ."". e . . o, P K
0% L ) l Tl g-e.{{ﬁ = | Variacio Nucleotidi

/ - ) Y & | i o ° » ° /

\ Lo ,‘4: === ] ) Ha Variacio Aminoaci
\S PP 2B S Sad R L JRd . ]

: ; =7 Estructural i Funcion

multi-omics data

Epigenomics
e o Pe—
§3.5 unstable I e
e, onf ~
g Loff | L Z ~
W
A
\
)
I Single and Multi-dimensional
Analysis i fen = 4 Cancer I
Y5l - e Analysis Via Deep Learning . Cancer i
Capabilities Dimensionality Applications e . :
¢ P " — Models 4 [~ Subtyping priicaty 4 g )
4 ~ \ 7
3 - ! \ = .
Batch ) | ' y ~ \
Correction .’-l % = 3 i -, )
o 2 ! — Drug '
' —}A Discovery 1 L I n n Ovatl On
Black-box : bt T = z —
Interpretation y . 1 S 3
» Tumor e e
Data 0, Composition
Reconstruction Data L Patient
Distribution : [ Survival
Tranafcemation Analysis Approaches
Cell Type and Tumor Determine Regulatory Unsupervised Learning

Clustering

i mgaﬁil'élﬁfaﬁﬂéﬁ“ ‘ :
. | N _: :ﬂ .

Raid Halawani et al, Computers in Biology and Medicine (2023)

m Deus ex machina : inkel-ligéncia Artificial 7 BioLocia COMPUTACIONAL Jjabril@ub.edu



Moltes Gracies
- per la Vostra
Atencio

\) h !

&r\\\f\

\hf./’r\

. UNION EUROPEA Agencua La gran onada de Kanagawa, Katsushika Hokusai (1830)
Tew ¥ MINISTERIO o ** de Gesti6
St > DECEENCIA * " d'Ajuts w Generalitat de Catalunya
=) S EINNOVACION e eooe oo Universitaris Departament de Recerca
remsomsrcwtuest ESMALDE, ide Recerca MY i Universitats



