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Urgencia de mejorar el entendimiento, diagnaostico,
prevencion y tratamiento de estas enfermedades

Muerte
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Enfermedades epiteliales complejas: retos

Risk factors » Varias posibles
(micro) - combinaciones
* Sinergismo

Genetic Environmental

Prevention Treatment

« Progresion patolégica gradual Efectos secundarios no deseados
 Estadios iniciales de dificil

diagnostico

Entender, diagnosticar, prevenir, revertir (6ptimamente)
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Propiedades emergentes de redes dinamicas
de interacciones regulatorias

life style
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= Risk factors
pathogens mutations

Propagacion de perturbaciones / procesamiento de sefiales
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Biologia de sistemas
~ biologia de interacciones

Model construction,
calibration and validation:
data integration and analysis

Clinical and
experimental
data

Experimental design
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Cancer de epitelios estratificados

Dermatitis atopica
(Cancer de mama)

Neumonia
Carcinoma hepatocelular

(Desarrollo de neurospora crassa)
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Biologia de sistemas

|ntegrate ,/ Interaction network

’ Complex sional processing
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(Your)
experimental/
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s Formal representation

sE(t) = F@E®))

Perspectiva integrativa, cuantitativa y dinamica

Elisa Dominguez Huttinger

2/13/2019 i
elisa@matmor.unam.mx



Datos empiricos Modelos matematicos

Red de interacciones

Integrar entradas
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Formalizar

Sistema dinamico
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Analisis de perturbaciones

simulacion de mutantes analisis de bifurcaciones sensibilidad paramétrica
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(1) Integracion de lared
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Psoriasis y cancer de piel
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(2) Formalizacion
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Modelos hibridos
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(3) Calibracion (e integracion) de datos
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(4) Analisis de perturbaciones

Ahora si: a hacer predicciones y
responder preguntas
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4.1 ¢Cual es el efecto de factores de riesgo
geneticos y ambientales sobre la homeostasis
epitelial? (analisis de bifurcaciones)
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E. Dominguez-Huttinger et al. J. Allergy Clin. Immunol, 139, 861-72, June, 2017.
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Los sintomas son producto de “dos golpes”

Hit 1

Healthy control (monostable)

Hit 2 3’?“%

Primer golpe:
Factores
geneticos

Segundo
golpe: Factores
ambientales

Pre-
clinico [+

=Es importante detectar las fases pre-clinicas para prevenir Ia

“catastrofe” (transicion de fase)



Efecto de mutaciones sobre la transformacion
maligna de epitelios

(A) ESE2 loss of function (B) ESE2 gain of function (C) Snai2 loss of function
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(A) Environmental

perturbations
Noise  Epigenetic
landscape

wild type

Genetic
perturbations T
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(4.2) ¢ Quée tan robusta es la relacion comensal
entre S pneumoniae y la mucosa respiratoria?
(analisis de perturbaciones)
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E. Dominguez-Hittinger et al. Front. Physiol., 8, 115, 1-14. March, 2017.
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© homeostasis @ disbiosis

Elisa Dominguez Hittinger

2/13/2019 i
elisa@matmor.unam.mx

20/35



(3) ¢qué factores pueden causar disbiosis?
(analisis de sensibilidad paramétrica)
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E. Dominguez-Hiittinger et al. Front. Physiol., 8, 115, 1-14. March, 2017.
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(4) ¢, Como podemos detectar pacientes en
estadios preclinicos? (teoria de catastrofes)
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E. Dominguez-Hiittinger et al. J. Allergy Clin. Immunol, 139, 861-72, June, 2017.
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(5) Disefio, personalizacion y optimizacion de
tratamientos (teoria de control).

(a) Induction  Maintenance
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1. P. Christodoulides et al. Phil.Trans.R. Soc. A., 375, 20160285, May, 2017.
2. E. Dominguez-Huttinger et al. Front. Physiol., 8, 115, 1-14. March, 2017.
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Estratificacion de pacientes y
disefio de intervenciones (teoria de
bifurcaciones)

Patient stratification for atopic dermatitis Patient-specific treatment design for atopic dermatitis
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1. G. Tanakaetal. Journal of Theoretical Biology, 448: 66-79. April, 2018.
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(6) Predicciones validadas experimentalmente
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Biologia de sistemas
~ biologia de interacciones

Model construction,
calibration and validation:
data integration and analysis

Clinical and
experimental
data

Experimental design
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Black box (a bit more) illuminated

Preventive
treatment

Integrar datos

Induction of
remission

Mutations
SNPs

Environmental

g risk factors

© s O

i Disease
Homeostasis u \ 'Y

2/13/2019

Elisa Dominguez Huttinger
elisa@matmor.unam.mx

Deducir lo que no podemos medir

Evaluar la robustez/ plasticidad del sistema

Identificar los factores de riesgo
mas probables

Optimizacidn de tratamientos

Proponer marcadores
tempranos
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| Heatry
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Changes in tissue microenvironment

Pre-
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Black box (a bit more) illuminated

Induction of
remission
ntive

Mutations
SNPs

Environmental

é risk factors
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