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Un unico genotipo, multiples fenotipos

Metaboldmica

Disciplina que estudia moléculas de bajo peso molecular (menores de 1500 Da) que
constituyen un sistema bioldgico (célula, tejido o fluido) en un estado fisioldgico
determinado.

Material bioldgico Disciplina

Un unico genotipo
Genémica|

Transcriptomica |

ADN

ARN I
|Proteina| Protedmica |

|Metabolito| Muchos fenotipos Metabolémica |

Cano A, Alonso C, Mato JM, et al. 2014;
OMIICS in liver disease. Clinical and Basic
Concepts in the Modern Hepatology.
Book chapter Under edition.




Nuestros “sensores metabolicos”

La rueda de la orina

Se usaba a principios del sigo XVI para diagnosticar enfermedades segun el color, olory

sabor de la orina.
La Diabetes mellitus se definié por su sabor dulce, similar a la miel.




Como hacemos Metaboldmica
Extraccion
de los — UHPLC - MS — Procesado de datos
metabolitos

BarrJ et al. J Prot Res 2010;9:4501-12
BarrJ et al. ) Prot Res 2012;11:2521-32
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Fases organicay Cromatografia de liquidos acoplada a Integracion del drea de los
acuosa Espectrometria de masas picos cromatograficos



Cromatografia de liquidos

Rt: Tiempo de retencion
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Metabolitos > 1200 Materiales biologicos
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Urine

PC, LPC AC
PE, LPE tymph

’ Al NEFA % Tear
Pl, LPI oxFA Eye aqueous humor
Gl lioid Adipose

ycerolipids NAE iati
| Nucleotides Sciatic nerve
MAG [— Stratum corneum
DAG Sterols Nucleosides Fungal micelium
Skin
me CBE &
oa Hepatocyt

: — Glycolysis €elis epatocytes

Sphingolipids ycoly Hepatomes
ST : Pentose-P
Cer Cellular Lipid rafts
SM W— components Membranes
Bbngen o
FSB — : g
[Ammo acids, peptides ]

CMH LIPID Metabolites And Pathways Strategy; http://www.lipidmaps.org

Human Metabolome Database; http://www.hmdb.ca/



http://www.lipidmaps.org/
http://www.hmdb.ca/

Aplicaciones de la metabolomica

Farmacéutica

Prediccion de la eficacia y seguridad de farmacos
Toxicidad de farmacos
Seleccion de pacientes

Clinica

Diagnosis y prognosis de enfermedades
Evaluacion de la respuesta a tratamientos / farmacos

Nutricional

Efecto de intervenciones nutricionales
Nutricidon personalizada

Genodmica Funcional

Investigacion bioquimica basica
Exploracion de rutas bioguimicas

Agroquimica

Modificaciones genéticas (salud/sabor)
Mejora de la produccién / Control de calidad 9
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La compafiia OW

OWL es una compafia biotecnoldgica creada en 2002,
surgida del conocimiento y desarrollos cientificos del

Prof. José Maria Mato.

Misidn
Investigar, desarrollar y comercializar productos de diagndstico de enfermedades y

prestar servicios de metaboldmica para la investigacion médica, farmacéutica,

alimentaria, de nutricidon y cosmética.

Vision
Ser lideres en metaboldmica, mediante su aplicacion al desarrollo de sistemas de

diagnéstico de enfermedades de alta prevalencia y la prestacion de servicios para la

investigacion.
g 11



Trabajadores de OWL

15 personas

8 doctores, 5 licenciados y 2 técnicos

29-60 anos

Directora general
Dra. Biologia (EHU/UPV)

CEO

MD, PhD (Univ. Auténoma. Madrid)

Consejero cientifico
Dr. Quimica (Univ. Leiden)

Marketing y comercial
Dr. Biologia (Univ. Sheffield)

Administracion y Finanzas
Lda. Empresariales (EHU/UPV)

Lda. Psicologia (Deusto)

Diseiadora software
Lda. Fisica (Univ. Zaragoza)

Responsable servicios
Dra. Quimica (Univ. Valladolid)

Técnicos FP (Jesuitas)
Técnicos de grado superior
(Laboratorio, Informatica)

UPLC-MS
Dra. Quimica (Univ. Valladolid)
Dr. Quimica (Univ. Valladolid)

Bioinformaticos (EHU/UPV)
Lda. Biologia y Ambientales
Dra. Bioquimica

Ldo. Matematicas
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Clientes, colaboradores

Universidades

Centros de investigacion _

Farmas

-

Hospitales

Empresas

Univ. Granada, Oviedo, UPV/EHU...

CIC bioGUNE

CNIO. Centro Nacional de Investigaciones Oncoldgicas

CSIC. Centro Superior de Investigaciones Cientificas

Noscira Clis Nt Al s blOGUNE
FAES Farma

Abbott

A Promise for Life

oo

Osakidetza
Servicio vasco de salud

Palaupharma

Osakidetza
a FAES FARMA

Red CIBERehd: Clinic, Valdecilla, 12 de Octubre...

Hospital Universitari Vall d'Hebron

—

-
F'ROGENIKA,

pu—

PROGENIKA

IVI. Instituto Valenciano de Infertilidad

—




Qué hacemos en OWL

Servicios y Proyectos |+D+i

v’ Busqueda de Biomarcadores

v’ Ensayos clinicos

v’ Diagndstico y Prondstico

v’ Toxicidad y eficacia de farmacos

Productos diagndstico

Patentes: Test OWLiver para NAFLD

Test liver Fibrosis en marcha




Foie gras = Fatty liver = higado graso




NAFLD, una hepatopatia comun

Fatty-llve.r —> esteatohepatitis (NASH)

(esteatosis) / l

Normal . . :
Cirrosis > Hepatocarcinoma celular

hepatocyte 63

—f

La esteatosis esta asociada a obesidad, resistencia a la
insulina, diabetes tipo 2, ...

Steatotic
hepatocyte

Los hepatocitos esteatdticos presentan gotas lipidicas de
gran tamano que desplazan el nucleo y a otros organulos

celulares.
16



NAFLD, pruebas diagnosticas

L Invasivas ]
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| Y B A e a;

- Molesta Fs s v
D !:'i.‘..,rt";* i

- Biopsia hepatica - Cara Py 8 TS
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L No invasivas ]

Poco precisas:

- Técnicas de imagen (Elastografia, MRI) _
- Estadios tempranos

| - IMC elevados ‘

- Tests séricos (proteinas, enzimas)

| - Analisis metabolémico del suero | 1M
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Acidos grasos no esterificados

Heatmap color codes

Log,

fold-change ttest

> p<0.05
p<0.01
p<0.001

KA

Name Individual Fold-change
notation
i SFA ] Lauric acid 12:0
Stearic acid 18:0 4 32%
........................... Arachidic acid 20:0
A - .......................... Lignoceric acid 24:0
MUFA
- 1Im
. .- ____ 18




Lipogenesis de novo

18:1n-7 «— \ 16:1n-7 18:1n-9 —>» 20:1n-9 —>» 22:1n-9 —>» 24:1n-9
T T \ A6D / ELOVL / ASD
A9 Desaturase
SCD
4 20:3n9
FAS |—> 160 —> © 180 —> 2000 —> 22:0 —> | 240
f increase (p < 0.05) de novo lipogenesis. Fatty acid synthase (FAS), long-chain
elongase (LCE), stearoyl-CoA desaturase (SCD), delta-6 desaturase
; decrease; (p < 0.00) (ABD), delta-5 desaturase (A5D), elongase (ELOVL).

; increase or decrease (p > 0.05)
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= iver
No NAFLD/esteatosis/NASH
Normal Morbid
weight Obese Obese

BMI <30 30-40 >40 kg/m?
J

L
|

No. of biomarker metabolites

{ - No NAFLD
Example

] j - Steatosis
diagnosis - NAFLD 96%
- NASH 98%

I
A

Probability 0% 20% 40% 60% 80% 100% 20
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OWLiver Care 2 OWLiver

Inyeccion de los
extractos

Obtencion del perfil Generacion del informe: _
metabolémico No NAFLD, esteatosis o NASH Asesoramiento

21
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Empresas del Parque Tecnoldgico de Bizkaia

Red de Parques Perfil contratante Oferta de espacios

PARQUE CIENTIFICO DE UPV/EHU Inicio > Empresas
HOTICIAS
Empresas
EVENTOS N - N .
El Parque Cientifico y Tecnaldgico de Bizkaia cuenta con mas de 200
ORGAHIZACION DE EVENTOS empresas de diversos sectares: Aeronautica, Automocidn, Electrdnica,
Energia, Medio Ambiente, nvestigacidn y Desarrallo, Ingenieria, Medicing y
RERRIES Biociencias, Senicios Avanzados, Servicios Generales y Tecnologias de la

Infarmacion. En este apartado, puede usted realizar la blsgueda de una
empresa por su nombre o por el sector al que pertenece.

ENTORHNO ¥ OCIO

PUBLICACIOHES

Blsgueda: | Clasificacion por sectores V|

|

v

-I-‘LI_II_ICIVc'lFH_:'T' Sector | Biociencias

ABEREKIM, 5.4,

ABYNTER BIOPHARMA, 5.L.

BIAL INDUSTRIAL FARMACEUTICA, 5.4,
BIOFTALMIK, 5.L.

BIOFUNGITER

BIOKABRI

BlOLAN MICROBICSENSORES, 5L
BRAINCO BIOPHARMA, 5.L.

CIiZ hinGUME

CIC Metwork

DrmAKIN, 5.0

GEMETADI

GRUPO NORSY

aisiatek

« & & = @

[ 1 1]
222 METAPOSTA

BTEK

Eventos

19112012
Curso: Poder sin limite en las
ventas

22152012
Herramientas de dinamizacion
de equipos

27142012
Jornada: Como hacer negocios
en Francia

281152012
Seminario sohre Pinturas

Video
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INICIO

OWL

Misidn, Visidn, Estrategia, Lineas

de actividad
Tecnologia OWL

Certificaciones
- Cettificacidn de laboratorio
-1S0 8001

Equipo cientifico y comercial
Centros colahoradores
Inversores

Patentes generales
Atticulos cientificos

Carreras profesionales

Identificarse

&0lvidé la contraseiia? »
Solicitar registro )

Trabajar en OWL

Enlaces | MapaWeb | Entorno | Localizacién | Contacto

PRODUCTOS

Carreras profesionales

o B = RN

» 3\ 1 -

Bty oY

) _ >

En OWL aplicamos el conocimiento adquirido en proyectos de
metaboldmica y en la investigacidn en enfermedades hepaticas, para
conseguir productos de diagndstico. Nuestra visidn es ser lideres en
esta tecnologia v su aplicacion al desarrollo de hiomarcadores de
diagndstico en enfermedades de gran prevalencia.

Somos conscientes de que las personas que forman parte del proyecto
son fundamentales para el éxito del mismo, y para lograrlo, OWL desea
contar con los mejores profesionales de su especialidad.

Por ello, si gquiere formar parte de nuestro equipo, envienos su
curriculum vitae junto a los datos solicitados a continuacian.

Los campos marcados con un asterisco (*) son necesatrios para poder
enviar la solicitud de empleo.

Nomhre*: Apellidos*:
Direccidn®:
CRE Ciudad=*

Pais:

SERVICIOS 1+D

English

NOTICIAS

OWL > Carreras profesionales

Ofertas de trabajo

En estos momentos no tenemos
ninguna vacante. Si quiere
enviarnos su curriculum, éste
pasara a formar parte de la hase
de datos de OWL v podremos
contar con su candidatura en
futuros procesos de seleccion.
Todos los curriculums seran
gestionados de acuerdo ala
politica de privacidad



Ofertas de Trabajo
Naturejobs, Infojobs, LinkedIn...

Biochemist Fast and free, with Apply for science jobs

upgrade options gquickly and easily

Description Country, city or postal code

Search results (1-150f15) Featured Ermployers

Job Type w Save this search as a job alert Sort by, Relevance mmp Universitit

Konstanz
All job types
D Cther . . . .. .
o Biochemist - Protein Optimization Pl
[ Bicinformatician 21 scientific University of
Eli Lilly - Indianapalis, IM, United States - 14 days ago KELLY o BE BRISTOL
[ postoctoral z) Job Description: Eli Lilly and Company has been dedicated to meeting
1 =seniar Sciertist 2y the health care needs of people in the United States and around the

) . L . Zee all featured emplayers
warld. We address these needs primarily by developing innovative

L] assistart Prot 1 . _— . :
ssistant Frotessor (1) medicines—investing a higher percentage of our sales in research and

[ PhD Studentship 13 develapment than any othe... Sign up for the Nadurajobs nawalstier B>

Salary w

Al salaries Biochemist-Protein Chemist

] Unspecified (159 Eli Lilly - Indianapalis, United States - 4 days ago 5 ten ure traCkS for top
Company Description: Lilly is the 10th largest pharmaceutical company IEVE' female taleﬂts

Minimum Qualifications  w in the world, and has been creating medicines that help improve

Al qualifications peoples’ quality of life for more than 135 years. Across the globe, we Apply now

are a leader in investing in research and development and we also invest
in our employees —

O poctaratemhD = Most recent articles

D Unzpecified (2

[ Bachelors degree ) Senior Plant Biochemist - Switzerland 1. Turning point: Yogesh Joglekar

[ Masters degree (1) Paramount Recruitment - Switzerland - 3 months ago Mentaring younger students helps to boost

Senior Plant Biochemist - Switzerland You will join the Operations theoretical physicists profile.

Ernployment Type w
e i Department - Product Development function, based in Meuchétel, L&A - 06 Feb 2013
All employment types Switzerland whase missian is to identify, evaluate and transfer advanced L ]
. - . 2. Bias in UK recruitment
O unspecified @) technologies for the development of a competitive portfolio of products.

WWhite men dominate UK professoriate.
= The department carr...



Buscadores y redes sociales




Ofertas de Trabajo, cursos
SEBBM, FEBS, COBE, Biochemical Society...

SE'B B M Bienuvenida | Welcorne Inicio | Contacto | Mapa web HAZTE SOCIO! ACCESD SOCIOS
: \.'O ) o
Nd H‘HS > fl& .

Sociedad Espaniola de Bioguimica
v Biologia Molecular Inicio =Ermplea

SEBEM OFERTAS
Grupos cientificos
Socios # Predoctorales
Consules
i % Postdoctorales
I Internacional
I Erpresas # Téacnicos
Congresos, cUrsos ¥ premios .
I ' # European Molecular Biology Laboratory (EMBL)
Articula del mes

Colegio Oficial de Bidlogos de Euskadi |

+ Enviar nuevas ofertas

Divulgacidn: ciencia para tados '
Bioquirnica ¥ Universidad
I Empleo 0 ° Euskadiko
v Ofertas Biologoen _
Elkargo Ofiziala
+ Demandas ’ ..

+ Enviar nuevas dermandas

I Zala de prensa

I Revista SEBBM

I Faro

Reports

cearch |
SEBBM es un miembro de... 420 e Advancing Molecular Bioscience [Search.. |58

Biescience
_."— Biochemical Society

SRE®



PublMed cor

U National Lraryof Recdiciie
Natioal s tinks of Health

Article types
Customize ..

Text availability
Abstract

Free full text

Full text

Publication dates
S years

10 years

Custom range. ..

Species
Cther Animalz

Clear all

Shovwe additional fiters

Busqueda de grupos de investigacion

Pubmed

Summary - 20 perpage » Sorted by Recently Added

Fubhded A |ainara cano |

r,_,] RSS Save search  Advanced

Results: 9@

o Didyou mean: aiftara caho {1 iterms)

O
1.

-

w

bl

Stabilization of LKB1 and Akt by neddylation requlates energy metabolism in liver cancer.

Barbier-Torres L, Delgado TC, Garcia-Rodriguez JL, Zubiete-Franco |, Fernandez-Ramos D, Bugué X, Cano A,
Gutiérrez-de Juan %, Fernandez-Dominguez |, Lopitz-Otsoa F, Fernandez-Tussy P, Boix L, Bruix J, Willa E,
Castro A, Lu SC, Aspichueta P, Xirodimas D, “Warela-Rey M, Mato M, Beraza N, Martinez-Chantar ML
Oncotarget. 2015 Fek 10;6(4); 250923,

PMID: 25650664 [Pubhed - in process)
Related citstions

Free Article

High-rnelting lipid mixtures and the origin of detergent-resistant membranes studied with termperature-
solubilization diagrams.

Sot J, Manni MM, Yiguera AR, Castafieda ', Cano A, Alonso C, Gil D, Yalle M, Alonso A, Gofii FM.
Biophys J. 2014 Dec 16,107(12),25828-37 . doi 101016/ bpj.2014 10083,

PRID: 25517149 [Pubhed - in process)
Related citstions

Deciphering non-alcoholic fatty liver disease through metabolomics.
Cano A, Alonso ©.
Biochem Soc Trans. 2014 Oct42(5)1447-52. doi 10.1042BST20140138.

PWID: 25233430 [Pubhed - in process)
Related ctstions

Excess S-adenosylmethionine reroutes phosphatidylethanolamine towards phosphatidylcholing and
triglyceride synthesis.

Martinez-Ufia M, Warela-Rey b, Cano A, Fernandez-Ares L, Beraza M, Aurrekoetxea |, Martinez-Arranz |,
Garcia-Rodriguez JL, Bugué =, Mestre D, Luka £, Wagner C, Alonso C, Finnell BH, Lu 3C, Martinez-Chantar
ML, Aspichueta P, Mato JM.

Hepatalagy. 2013 Cct; 580411 296-305. doi: 10.1002hep. 26399, Epub 2013 Aug 14,

PMID: 23505042 [Pubhed - indexed for MEDLINE]  Free PMC Article
Related citstions

Sendto -

Filters: Manage Filters

New feature

Try the new Display Settings option -
Sort by Relevance

4 free fulltext articles in PubMed

Excess S-adenosylmethionine reroute
phosphatidylethanolamine towar [Her

methionine adenosyltransferase 1A ge
disrupts hepatic very low-density [Her

High fat diet-induced non alcohalic fatt
disease in rats is associat [Lipids He

Find related data

Database: | Select b

Search details
Cano, Ainara[Full Author Name

Search



Redes sociales:

Naturejobs, Infojobs, LinkedIn...

What
biochemist

Deszcription

Search results 1-140f14)

Job Type v
All job types

D Cither (9

[ postdoctoral 2

D Asziztant Professar (1)

[ PhD Studentship ¢1)

D Technician (1)

Salary v
All salaries

D Unzpecified (14

fdinimum Qualifications
All qualifications

D Un=pecified (2

] poctorateho o)

D Master's degree (1)

D Two-year azsociste or

foundation degreefdiploma (17

Where

Find Jobs

Courtry, city or postal code

Save this search as a job alert Sort by Posted % | Sort

Chemist or Biochemist or Biotechnologist
Biosensor S.r.l. - Formello, faly - 1 day ago

Synthesis and immobilization of biomolecules for biosensoristic
purposes Description The project Photopolymerization for crosslinking
of biomolecules for biomediatorbiosensor purposes; [2] production
andfar isolation and treatment of the individual isolated RC complexes;
[3] RCerosslinking based. .

BIOCHEMIST { MOLECULAR BIOLOGIST (MIF)
(Engineering)

IHSTITUT MAX VOH LAUE - PAUL LANGEVIN - Grenchle, France - 1 day ago
The Institut Laue-Langevin is an international research centre at the
leading edge of neutron science and technology, based in Grenoble,
France. The ILL's Science Division is looking for a: BIOCHEMIST #

MOLECULAR BIOLOGIST (M/F) (Engineering) Description Duties: You
will be in [LL's Life Scien...

Protein Biochemist (MIF)

Post a job

Fast and fh |
Upgrade o

KEI-[y seientific
. FESOUFCEs
UNMIVERSITY
& Y NU yoroau
® o HERNEAGEN Inibutiss lov Glokal Arls & Sclences

See gl festured employers

I Sign up for the Naturejobs newsletter

gbomc

_Senior scientist position in
Integrated structural biology




Ferias de Empleo “Career Fairs”

Naturejobs Career Expo

naturejobs
CAREER EXPO|50STON

Boston - 20 May 2015
Back Bay Events Center

The Naturejobs Career Expo 2015, hosted for the
second time in Boston, United States, offers
young, talented researchers an excellent
apportunity to meet a

More »

| naturejobs
| CAREER EXPOILONDON (SRS

| e
f N

~

London - 18 September 2015

Business Design Centre

Registration for 2015 will open closer to the event.

For inguiries regarding exhibition & sponsarship,
contact: Peter Crook, Tel: +44 {0020 7843 4962 ar
Ermail: p.crooki@nature.com

More »

Brought to wou by Naturejobs the Career Expo showcases glohal career opportunities and brings together
employees as well as yound researchers fram the fields aflife sciences, physical sciences, and medicing.

» FREE to attend

» Meet employers face-to-face

» Practical workshops

s One-to-one CV checking

# Inzightful conference sessions

« Networking opporunities

Did you miss our last event in London 20714% Find out more

Hints and tips

» How to prepare for a science careers fair before you oo

o One-to-One O Review and CYtips

University of Sussex

Life Scienoes

Blog posts

Working in industry: An academic-style postdoc

in a pharmacewtical setting
27 Ootober 2014

Entrepreneurship: A wide open career path
34 October 2014

How to identify and leverage experiential
apportunities to bolster your credentials
23 October 2014

I knew | wanted to be a scientist when...
37 October 2014

Research in Singapore: Bring the ideas and the

Tamily
20 October 2014

u n Fallow Naturejobs
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