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* ;Tienen influencia la dieta en la
Psoriasis?

e ;Hay alguna relacién entre mis
problemas intestinales y mi
dermatitis atopica?

e ;me merece la penatomar
probidticos?
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Microorganisms
~100 trillion cells
~3 million genes

Toxins and Immunity
beneficial and
metabolites nutrition
Human
~10 trillion cells
~23,000 genes
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Enfermedades infecciosas vs
autoinmunes
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Gut microbiota dysbiosis in a cohort of patients with
psoriasis

C. Hidalgo-Cantabrana (%, J. Gdmez,” S. Delgado,* S. Requena-Ldpez,? R. Queiro-Silva,* A. Margolles,’
E. Coto(®,” B. Sanchez" and P. Coto-Segura®

GENERAL DERMATOLOGY

HIPOTESIS: una disbiosis en la microbiota intestinal puede tener un papel en el desarrollo de la enfermedad
psoriasica y desencadenar una respuesta inflamatoria aberrante que puede estar conectada con la piel.
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Which microbes What are the What is the
are there? microbes doing? genetic potential?
INucleic acidsl I RNA ] I Proteins | I Metabolites| | DNA |

SSU rRNA Metatrans- Meta- Meta- Meta-
approaches criptomics proteomics bonomics genomics
Zoetendal, Gut 2008 * Technology pipeline for Metagenome

(16S rRNA Sequencing)*
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Workflow analisis metagendmico

Obtencion de
la muestra
(10 gr
suficiente!!!)

Correccion de errores
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Gut microbiota dysbiosis in a cohort of patients with
psoriasis
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Study of Intestinal Microbiota in
Patients with Atopic Dermatitis

General Objetives

1. To analyze the gut microbiota composition of patients with atopic dermatitis, from a stool

sample, through shotgun sequencing and bioinformatic analysis, comparing it with a healthy

control group of similar gender and age distribution.

2. To study the functional profile of the gut microbiota of patients with atopic dermatitis from
the metagenomes obtained by shotgun sequencing the fecal microbiota (objective 1), by

identifying microbial metabolic pathways and comparing them with healthy individuals.
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Metagenomic Analysis

DNA Extraction

» ® B i i .
QlAamp® PowerFecal® Pro DNA Kit (Qiagen) Metagenomic workflow Shotgun matagenomic
Sequencing Raw data (fastq)
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Quality control (fastq)
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Shotgun sequencing steps
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lllustration of the general scheme of shotgun sequencing for metagenomic analysis.
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Functional Analysis

Metabolic pathways abundance
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Conclusions

e The quantification of short-chain fatty acids and cytokines in fecal samples did not show significant

differences between atopic dermatitis patients and healthy individuals.

e The patients with AD showed a lower number of OTUs detected, implying a lower bacterial diversity

both in richness and in homogeneity.

e The bacterial families Methanobacteriaceae, Ruminococcaceae, Lachnospiraceae, and

Akkermansiaceae are significantly decreased in AD patients.

e Several metabolic pathways are decreased in AD patients, including amino acid biosynthesis,
cofactor, carrier and vitamin biosynthesis, fatty acids and lipids biosynthesis, and energy

metabolism.,

e This study lays the groundwork for more comprehensive studies providing one of the first taxonomic

and functional metagenomic analysis on fecal microbiota in atopic dermatitis in adults.



Future perspectives

e Possible targets for microbiome modulation

Bacterial populations Metabolic routes
« Methanobacteriaceae » Amino acid biosynthesis
« Ruminococcaceae « Vitamin biosynthesis
« Lachnospiraceae « Lipid biosynthesis
« Akkermansiaceae « Energy metabolism

« Diagnosis during lactation is related with changes in the microbiome respect to controls, but also with the seve

the disease, which makes it an interesting target population
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« Early monitoring and modulation of these bacterial features seems essential to fight against atopic dermatitis



Conclusions

e The quantification of short-chain fatty acids and cytokines in fecal samples did not show significant

differences between atopic dermatitis patients and healthy individuals.

e The patients with AD showed a lower number of OTUs detected, implying a lower bacterial diversity

both in richness and in homogeneity.

e The bacterial families Methanobacteriaceae, Ruminococcaceae, Lachnospiraceae, and

Akkermansiaceae are significantly decreased in AD patients.

e Several metabolic pathways are decreased in AD patients, including amino acid biosynthesis,
cofactor, carrier and vitamin biosynthesis, fatty acids and lipids biosynthesis, and energy

metabolism.

e This study lays the groundwork for more comprehensive studies providing one of the first taxonomic

and functional metagenomic analysis on fecal microbiota in atopic dermatitis in adults.



Hwang, B.. Lee, J. H., & Bang, D. (2018). Single-cell RNA sequencing technologies and
bioinformatics pipelines. Experimental & molecular medicine, S50(8)., 1-14_ (editado)



* ;.Qué zona de la placa tiene
potencial para iniciar todo el
proceso inflamatorio?










cQue es el RNAseq?

* RNA-seq :observacion de transcritos
resultantes del empalme
alternativo, modificacion remRNA
postranscripcional, fusiones génicas,
mutaciones/SNPsy cambios de expresion

de genes a lo largo del tiempo.
el proceso implica la obtencién de RNA total, la RNA Seq puede R e —

Exon

ayudar a caracterizar poblaciones diferentes de RNA s e s
como miRNA, tRNA, y rRNA5 Esta tecnologia, ademas, también
puede servir para determinar las fronteras exén / intron y verificar o
enmendar regiones 5'y 3’.

* bioinformatica asociada a las tecnhologias NGS es por tanto una
disciplina joven, y carente de estandarizaciéon a la hora de abordar un
problema. Es por ello que es comun que distintos investigadores
programen cada uno su propia solucién a una misma en la mayoria
de casos, igual de validas las distintas herramientas desarrolladas.

Short read is split
by intron when aligning
to reference Genome

Hwang, B., Lee, J. H., & Bang, D. (2021). Author Correction: Single-cell RNA sequencing technologies and bioinformatics pipelines. Experimental & molecular medicine, 53(5), 1005. https://doi.org/10.1038/s12276-021-



cQué es scRNA-seq?

 Tecnologia que permite la -B
diseccion de la expresién génica a
la resolucion de una sola célula.

 Laaplicacion Single-Cell RNA-Seq
proporciona perfiles
transcripcionales que permite
comprender a nivel de una sola
célula qué genes se expresan, en
gué cantidades y como difieren
los niveles de expresion entre las
miles de células contenidas en
una muestra




Ventajas RNA-seq

Superioridad frente a otras tecnologias, como la
hibridacion de microarrays, para detector nuevas
trancripciones

Elimina el ruido experimental, que si ocurre con
la hibridacién cruzada o subestandar en
microarrays

No limitado a secuencias gendmicas

Son cuantificables

Hwang, B., Lee, J. H., & Bang, D. (2021). Author Correction: Single-cell RNA sequencing technologies and bioinformatics pipelines. Experimental & molecular medicine, 53(5), 1005. https://doi.org/10.1038/s12276-021-






Las placas psoriasicas no son uniformes, por lo que resulta interesante examinar los perfiles de expresion génica de

distintas zonas de las placas que aun no han sido completamente exploradas.

En 2021, se publicd la primera secuenciacion de ARN unicelular (scRNA-
seq) de piel psoriasica que reveld el perfil de expresion del ARNm de
diferentes subconjuntos de células inmunitariasy las distintas capas de
queratinocitos

A 0.49 B UN skin

B PE skin
I CE skin

Published in final edited form as:
J Alergy Clin Immunol. 2021 November ; 148(5): 1281-1292. doi: 10,1016/} jaci.2021.04.021.

Relative abundance
of immune cells

Single-celltranscriptomics applied to emigrating cells from
& i & psoriasis elucidate pathogenic vs. requlatory immune cell
= Subsets

Jaehwan Kim, MD, PhD'% Jongri Lee, M, PhD, Hyun Je Kim, MO, PhD* Naoya

Kameyam, PhDS, Roya Nazaran, MO, Evan Der, PhD’,Steven Cohen, MD, MPH, Emme
Guttman-Yassky, MD, PhD", Chaim Putterman, MD®, James 6. Krueger, MO, PhD"*

Kim, J., Lee, J., Kim, H. J., Kameyama, N., Nazarian, R., Der, E., Cohen, S., Guttman-Yassky, E., Putterman, C., & Krueger, J. G. (2021). Single-cell transcriptomics applied to emigrating cells from
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Transcriptomic Profiling of Peripheral Edge of Lesions to
Elucidate the Pathogenesis of Psoriasis Vulgaris

Suphagan Boonpethkaew ', Jitlada Meephansan **", Onjira Jumlongpim , Pattarin Tangtanatakul ?,
Wipasiri Soonthornchai ®, Jongkonnee Wongpiyabovorn *, Ratchanee Vipanurat * and Mayumi Komine ®

In contrast, lhe largest subset of IL-17-producing T-cellslisolated from psoriasis lesions are

those that are IL-17F" IL-10". This population (presumptive IL-17F/F producers) constitutes
53% of T17 T-cells and is about 5-fold more frequent than cells co-producing IT.-174A

and IFN,. High expression of cytokines such as IL-1B, CSF-2, LTA, IL-24 and IL.-34

likely identifies a different inflammatory potential from cells exposing IL-17A and IFN .
Interestingly, this subset has the highest expression of the IL-23 receptor, so it might be

the most strongly affected by therapeutic I1L-23 antagonists. Perhaps this subset also stems
from inflammatory conversion of Tregs, as FoxP3 has the highest expression among all

T17 cells. While a recent report found some human blood T-cells synthesized only IL-17F
after culture in polarizing conditions*3, we believe this is the first report of a unique and
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With our new single-cell approach, we found cutaneous T1T cell subsels with highly
difteing transcriptomes depending on IL-17A vs. IL-I7F expression and [FN, vs. IL-10
expression: 1) IL-17A* [EN,* T17 cells, 2) L-1TA* IEN, TIT cell,3) [L-17A* IL-17F*
T17 cells, 4) IL-17F* IL-10° TI7 cells and 5) IL-I7E* IL-10° T17 cells (Fig 3B). The T17
cell subset that mostconforms with current pathogenic subsetsh -2 s the IL-17A* IFN, ¢
population, synthesizing high levels of TNE, IL-26 and IL-36G and mostly within CD§*
T-cells that co-express cytotoxic markers (TcI7 T-cells).
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In contrast, fhe largest subset of IL-17-producing T—ce]lslisnlated from psoriasis lesions are
those that are IL-17F" IL-10". This population (presumptive IL-17F/F producers) constitutes
53% of T17 T-cells and is about 5-fold more frequent than cells co-producing IL-17TA

and IFN,. High expression of cytokines such as IL-1B, CSF-2, LTA, IL-24 and IL-34

likely identifies a different inflammatory potential from cells exposing IL-17A and IFN,,.
Interestingly, this subset has the highest expression of the IL-23 receptor, so it might be

the most strongly affected by therapeutic IL-23 antagonists. Perhaps this subset also stems
from inflammatory conversion of Tregs, as FoxP3 has the highest expression among all

T17 cells. While a recent report found some human blood T-cells synthesized only IL-17F
after culture in polarizing conditions®>, we believe this is the first report of a unique and
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In contrast, lhe largest subset of IL-17-producing T-cells |i30]alcd from psoriasis lesions are
those that are IL-17F* IL-10". This population (presumptive IL-17F/F producers) constitutes
53% of T17 T-cells and is about 5-fold more frequent than cells co-producing IL-17A

and IFN .. High expression of cytokines such as IL-1B, C5F-2, LTA, IL-24 and IL.-34

likely identifies a different inflammatory potential from cells exposing IL-17A and IFN,.

Interestingly, this subset has the highest expression of the IL-23 receptor, so it might be
the most strongly affected by therapeutic IL-23 antagonists. Perhaps this subset also stems
from inflammatory conversion of Tregs, as FoxP3 has the highest expression among all
T17 cells. While a recent report found some human blood T-cells synthesized only IL-17F
after culture in polarizing conditions?®, we believe this is the first report of a unique and

* La piel PE contenia moléculas iniciadoras de la A PE/UN DEG-derived network B CE/UN DEG-derived network
inflamacion, como S100A7 y S100A15, e impulsores ] é‘rm oo
o =

de la inflamacidon, como la interleucina (IL)-36a.

 Lasenalizacidén de la IL-6 era mas activa en la piel
PE que en la CE.

 LalL-8,la S100A7, la S100A8, la S100A9 Yy la B-

AB

defensina-2 humana se regularon con un patréon ,.,» | R PHAAK YT il LN\ TS £ g
similar en ambas zonas. & YN % ottt N it

o o e - - S r@"' s Growh of ive tissue
* Sinembargo, la piel PE creé una red inflamatoria ¢

mas activa y las funciones derivadas, como la ¢ FR/CEDEGdCRvEd etk Network description

quimiotaxis y la angiogénesis, fueron mas NF-<B (complex) gt e

prominentes que en la piel CE. P O s greene
* Por el contrario, la piel CE, en la que el factor de S e

/ Other —— Effect not predicted

crecimiento epidérmico y el factor de crecimiento
de hepatocitos aumentaron su actividad, resultd ser

Finding inconsistent with

Expression of DEGs expression of DEGs

More extreame Less
3 l. @ upregulated Relationship line description
I I I a S e Sta b e . @ Downegulated = Direct relationship

----- Indirect relationship

Boonpethkaew S, Meephansan J, Jumlongpim O, Tangtanatakul P, Soonthornchai W, Wongpiyabovorn J, Vipanurat R, Komine M. Transcriptomic Profiling of Peripheral Edge of Lesions to Elucidate the Pathogenesis of Psoriasis Vulgaris. Int J Mol Sci. 2022 Apr 30;23(9):4983. doi:
10.3390/ijms23094983. PMID: 35563374; PMCID: PMC9101153.



A PE/UN DEG-derived network B CE/UN DEG-derived network

HLKB™
L
\
\
\
Proliferation of tve tissue cells
Network description
Molecule type Predicted activity of regulator
] cytokine in PE skin and CE skin
O Enzyme More confident Less
0 complextgroup @ Predicted activation T
< Peptidase @ Predicted inhibition ¢
1 wransporter Predicted relationship
() Transcription regulator — Lead to activation
VW  Kinase —— Lead to inhibition
O other —— Effect not predicted
~—— Finding inconsistent with
: > Expression of DEGs expression of DEGs
Call sy 2 i NN - cutines  More extreame Less
@ upregulated D Relationship line description
@ Downregulated D — Direct relationship
q(’ o et Col viatiiy ikl e ====- Indirect relationship
oonpethkaew S, Meephansan J, Jumlongpim O, Tangtanatakul P, Soonthornchai W, Wongpiyabovorn J, Vipanurat R, Komine M. Transcriptomic Profiling of Peripheral Edge of Lesions to Elucidate the Pathogenesis of Psoriasis Vulgaris. Int J Mol Sci. 2022 Apr 30;23(9):4983. doi:



C PE/CE DEG-derived network

NF-«kB (complex) BOF %

Boonpethkaew S, Meephansan J, Jumlongpim O, Tangtanatakul P, Soonthornchai W, Wongpiyabovorn J, Vipanurat R, Komine M. Transcriptomic Profiling of Peripheral Edge of Lesions to Elucidate the Pathogenesis of Psoriasis Vulgaris. Int J Mol Sci. 2022 Apr 30;23(9):4983. doi:
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In Silico Clinical Trial | Approach

Integrates

U
B4

Systems Biology-based models (TPMS)
Pharmacokinetic modelling (PBPK)

!

wylns

= Virtual patient population (includes
population characteristics)

Captures

% Individual and tissue specific drug
response:

- Demographics
- Metabolism Patient

population

- Protein and gene changes



In Silico Clinical Trial | Outcomes

-‘"I

7 Y/ N

Molecular characterization of the Drug

% Each patient includes various mathematical
models.
@) @)

% Corresponds to the various pathways

Patient 1 Patient 2 . )
18 vo: M: 75 ka: 180 cm) L35 yo: W: 55 ka: 164 cm in each subject related to that drug.
\Joy g LACED) g Iy
< In each, the signal is propaqgated accordin
to the stimulus activation.
7 )

% PBPK and demographics modulate
activation.

% Various response sets are assessed.
(o] Depending on clinical variables of interest.

Patient n

.50 yo; M; 98 kg; 175 cm) .




In Silico Clinical Trial | Outcomes

J

g o : Pathology contextualization (by
Classical statistical analysis or by . ;
1 M = chi ne Leaming. 2 subsets of patients or biomarker
st patterns).

ill || I|

3 Exploration the mechanism of action of the
drug (including subsets of patients).

-




3. PROJECT EXECUTION
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EOEER
1

ERDOEN

EREEC

Literature-based disease
characterisation

>

Atupiu "F}_:’“ I'F,: 2, 8.0
Dermatitis 1 V0 0

EEEL_ RN
[ Imy | f=] |
L =1 } I
O EETT.
ELEEENR

Publicly available AD patients
expression data

% +
Gene Expresdlon Omakuas

>

The main pathophysiological processes known to be
involved in AD.

Definition of each motive at protein level

Protein/gene candidates to be condition effectors
whose activity (or lack thereof) is functionally
associated with the development of the condition.

Definition of the condition motives

Vv

Potential designs:

Validation and completion of the literature-
based characterisation
Generation of a disease molecular
fingerprint

Help better model AD pathophysiological

model

Publfed »

AD network

("Atopic  dermatitis® [Title] OR "AD" [Title]
"neurodermatitis” [Title] OR "Atopic neurodermatitis" [Titl
OR "atopic eczema" [Title] OR "infantile eccema” [Title] €
“"chronic eczema" [Title] OR "prurigo nodularis” [Title] (
"hand chronic eczema" [Title]) AND ("pathogenesis” [Title] (
"pathophysiclogy" [Title] OR "molecular” [Title]) AND Revie
[ptypl

* Retrieved in the last 10 years

>

AD signature



opic dermatitis molecular characterisation through the scientific
iterature-based revision and, analysis of publicly available gene
expression data from atopic dermatitis patients




Adult L ws Healthy control

2376 |

1087 |

30, =
= - v

Aduwir L vs HC Pt NI ve HIC

DEGs in different comparatives of GSE36842 dataset L acmer v HC
logFC > 1: upregulated DEGs, logFC < -1: downregulated DEGs.

Comparatives®

Number of

DEGS logFC > 1
DEGS

Those comparatives shaded in blue were the ones used for the enrichment analysis.

DEGS logFC < -1 a) Lesional phenotype has more DEGs than non-lesional phenotype.

Most non-lesional DEGs are shared with those in lesional phenotypes.
NL wvs healthy control 224 17 207 - - -
Pap— oL o o > Most adult and pediatric DEGs are unique
Lhronie vs b) Mon-lesional is the one with the most unique DEGs. Lesional chronic
L chronic vs healthy control 139 as o4 . . -
has more unique DEGs than the lesional acute comparative.

L acute ws NL o o o
L acute vs healthy control 111 is 26
L acute vs L chronic o o o

1 Differential expression analysis

Identify genes that exhibited significant
expression changes between the experimental
conditions of GSE107361 and GSE356842

Criteria
* (|LogFC])=1
+ FDR <0.05

Comparative MNumber of DEGS Lpregulated DEGs Downregulated DEGS
Pediatric ML vs Healthy control 331 223 708
Pediatric L vs Pediatric NL 620 348 272
Pediatric Lvs Healthy contral 2094 783 1311
Adult ML vs Pediatric NL 2734 1290 1444
Adul ML ws Healthy eontrol 1065 321 744
Adult Lvs Pediatric L 2872 1405 1467
Adult L vs Adult NL 227 142 85
Adult L vs Healthy contral 2376 1087 1289

2 Enrichment analysis

Overexpression/Hypergeometric analysis

Discover what processes characterise the
pathophysiology of atopic dermatitis

Criteria
Processes comprising an original
protein size between 10 and
500.

Phenotypes of interest
* Adult patients
* Pediatric patients
* Non-lesional samples

= Acute samples (Lesional)

* Chronic samples (Lesional)

Comparatives Number of DEGS Upregulated DEGs Downregulated DEGs
ML vs healthy control 224 17 207
L chronic vs NL 0 0 ]
L chronic vs healthy control 139 45 L1
L acute vs ML 0 0 0
L acute vs healthy control 111 15 a6
L acute vs L chronic 0 Q0 0

3 Clustering of enrichment results

Compute similarities among sets

POEUT G _raiponie
migration

Iekicyie

pirias

Extracellular

organization
matrix
I

Fraquancy
collagen_conimrng 1

(L]

chromosome
nuclear
division
segregation
minati

filament
Intermediste
e lamed
diffgeentiaton
labmy



4.1. RESULTSY) Disease CHARACTERISATION

&

Literature-based

characterisation

Definition of the condition motives

involved in AD.

The main pathophysiological processes known to be

* See Excel file AtopicDermatitis_ConditionCharacterisation

MOTIVE # PROTEINS

1 | Epidermal barrier dysfunction (C;S) 36
2 | Innate immunity dysregulation {C) 30
3 | Adaptative immunity dysregulation (C;5) 68
3.1 | Th2-derived inflammation (C;5S) 29
3.2 | Th22-derived inflammation (C;S) 8
3.3 [ Thl-derived inflammation (C;5) 9
3.4 | Thl7-derived inflammation [C;5) 13
4 | Pruritus and itch [C;5) 37

Total unique protein number 114

2 of these proteins come from the associated publications revision of the filtered datasets
(highlighted in bold in the Excel file).

)

Definition of each motive at protein level

Protein/gene candidates to be condition effectors whose
activity (or lack thereof) is functionally associated with the

development of the condition.

AD protein interactome



4.1. RESULTSY) Disease CHARACTERISATION

&

EBD;AILP

* 5 proteins involved in all motives. 2 of
them of the JAK/STAT cascade, the
other 3 are IL-13, IL-4 and its receptor
IL-4R. They seem to be core proteins
in AD.

* Black edges show connections
between IL13 and all atopic dermatitis
motives

* High interconnection between
motives, specially innate immunity,
adaptative immunity and pruritus and
itch.

* Epidermal barrier disruption motive is
not connected with any motive, only
interconnected with themselves.

1;A1P
EBD;ILALP

EBD: Epidermal barrier
disruption; Il:  innate
immunity; Al: adaptative
immunity; P: pruritus




E CHARACTERISATION

EE-Al-D

5 proteins involved in all motives. 2 of
them of the JAK/STAT cascade, the
other 3 are IL-13, IL-4 and its receptor
IL-4R. They seem to be core proteins
in AD.

Black edges show connections
between IL13 and all atopic dermatitis
motives

High interconnection between
motives, specially innate immunity,
adaptative immunity and pruritus and
itch.

Epidermal barrier disruption motive is
not connected with any motive, only

imterconnactad with themcalvac



4.3, RESULTS)) ENRICHMENT OF ADULT VS. PEDIATRIC SIGNATURES
EXCLUSIVE PROCESSES OF ADULT LESIONAL PATIENTS VS HEALTHY CONTROL.

' , 200 PROCESSES
organizaticn spindle chromosomes mitotic kesaeshom

Epidermal Adaptative

ﬁ i : Process barrier Ininate immunity iU Pruritus and
nevtrophll metskebe maph balar dagrareik . unity .
I | disruption sl dysregulation o
- | TE‘ © . signaling negative pathway call wnt Cluster 1. Cell division v
i ‘I'I'II i
J Cluster 2. Peptidases activity ¥
- [ I | endapeptidase negative cysteine_typa apoptotic pestidase Frsquency
> ; l Cluster 3. Antigen
. s presentation, neutrophil- ¥ v vy
. L positive cell response signaling inflammatory 0 mediated activity
E' S Cluster 4. Signaling o
| - Ieulmcyte: . Cluster 5. Inflammatory
i cell positive apoptatic lymphocyte —.l 7 7
—] 3 lmullﬂ.
Cluster 6. T cell activation 1}"
| lupus_erythemetosus_discosd
response immunsa inflammation chemaotasis Cluster 7. Inflam :om and Py P
T cell response

The processes present only in adult lesional samples are:_cell division, peptidases activity, antizen processing and presentation, neutrophil-mediated immunity, signaling pathways,
inflamnmation and T cell activation, all included in the following AD characterisation motives: epidermal barrier disruption, innate immunity dysregulation, adaptative immunity
dysregulation and pruritus and itch. First of all, these results unravel what processes are present in an adult atopic dermatitis patient. Moreover, cell division, antigen processing and T-
cell activation processes have also appeared in commaon results, which means a higher invalvement in adult patients than in pediatric patients, since they have not resulted enriched in
pediatric populations. However, endopeptidases activity and signaling pathways (such as NFKB or IFNG signaling pathways) are processes enriched only in adult patients, suggesting its

implication in adult patients and not in pediatric ones.




3

4.3. RESULTSY) ENRICHMENT OF ADULT VS. PEDIATRIC SIGNATURES

7| naphran apitredioen

| development morphogenesis tubule

- MESPoNGe stimbes sansony peroeption machanical

Frequaney
1
i dE‘VE|UpI’T‘IEﬂt morphogenssis cell syster l“

L]

= miyeRin com plo g R e nia gis ereeciu llary._apdlacia

| Ih } collagen aminoghycan ghycosaminoghycan extraceliar comstibeent

Ll F
mik i— } muscle actin cel filament arganization
|

Cluster 1. Heart drugs

Cluster 2. Collagen crganization

Cluster 3. Collagen organization
and muscle cell action

Cluster 4. Cornification of
cornified envelope and
antimicrobial humoral response

Cluster 5. Cell-cell junction.

Cluster 6. Kidney and nephron
development.

Cluster 7. Morphogenesis

Cluster 8. Receptor complexes
and angiogenesis

249 PROCESSES

ﬁ | EXCLUSIVE PROCESSES OF PEDIATRIC LESIONAL PATIENTS VS HEALTHY CONTROL.
i El'l'hw-';l EIEtiG'ﬂ terrhetmic smps =m i 3
4‘ p y Lt Pt o o 3 m peoet bol Eﬂl?ﬂmr im""it'- im""it'- "ditdl
Bt dysregulation  dysregulation ~ ©

Innate Adaptative Pruritus

v v v v

The processes present only in pediatric lesional samples are:_extracellular matrix structure, muscle cell differentiation, humoral response, cell-cell junction, morphogenesis and

morphogenesis and angiogenesis) are features of pediatric patients, not involved in adult pathology.

angiogenesis, some of them included in all AD characterisation motives. However, muscle cell differentiation, morphogenesis and angiogenesis are not covered by our characterisation,
because they are not fully studied in an atopic dermatitis environment. Humoral response is a process involved in all phenotype’s pathologies. Both ECM and cell junction processes are
involved in common analyses and in only pediatric, but not in only adult, suggesting a higher role in the present population. Finally, the other processes (muscle cell differentiation,







Artificial neuronal networks (ANNs)-based prediction

ANN value ANN category Associated p-value

>92,19% $0.01
91 880-77.56% HIGH 001005 ;
7112%7073% | MEDIUM:HIGH 00501
70.59%63.01% MEDIUM 0.1-0.15
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Artificial neuronal networks (ANNs)-based prediction

ANN value ANN category Associated p-value

>92.19% =001
91.88%-77.56% HIGH 0.01-0.05
T7.12%70.73% MEDIUM-HIGH 0.050.1
70.59%-63.01% MEDIUM 0.1-0.15
62.52%-48.21% LOW-MEDILM 0.150.2
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Digital twinsinmedicine

Received: 9 October 2023 R.Laubenbacher@' |, B. Mehrad @', I. Shmulevich? & N. Trayanova®

Accepted: 12 February 2024

Published online: 26 March 2024 Medical digital twins, which are potentially vital for personalized medicine,
have become arecent focus in medical research. Here we present an
overview of the state of the artin medical digital twin development,
especially in oncology and cardiology, where it is most advanced. We
discuss major challenges, such as data integration and privacy, and provide
an outlook on future advancements. Emphasizing the importance of

this technology in healthcare, we highlight the potential for substantial
improvements in patient-specific treatments and diagnostics.
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Computational and Systems Biology
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PERLAS PARA
LLEVAR A CASA..

Veremos muchos articulos que
estudian el
metagenoma...hacernos la
pregunta de ;qué importan esas
diferencias?—> estudios que
realicen SHOTGUN
METAGENOMICS

SINGLE CELL-RNAseq puede
proporcionar nuevos insights
sobre los mecanismos
fisiopatogenicos

IN SILICO CLINICAL TRIAL y
DIGITAL TWIN para
”democratizar” fm, enf raras...




Muchas gracias

PABLO COTO SEGURA
DERMATOLOGIA. HOSPITAL VITAL ALVAREZ-BUYLLA (MIERES)
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