LABORATORIO DE INMUNOALERGIAY PROTEOMICA
MARTA MARTIN-LORENZO

marta.martin@fjd.es

Analisis moleculares masivos e integrados para un diagnoéstico
de precision en enfermedades cardiovasculares y renales

= A < Universidad Auténoma
IV REUNION ANUAL DEL AREA DE ENFERMEDADES INFECCIOSAS, UAM &Naana

INFLAMATORIAS Y CRONICAS DEL IIS-FJD 21 de abril del 2022 B Findacion Jimenez Diaz

o Yquironsalud




TRAYECTORIA CLINICO-CIENTIFICA

~
*Empresa privada (GlaxoSmithKline, Puleva Biotech) (2008)
MSc *Marie-Curie ESR University of Reading, UK )
~
*Lab. Inmunoalergia y Proteémica (lIS-FJD) & LUMC (Leiden, The Netherlands) (2010)
PhD *“Estudio portedomico y metabolémico de la enfermedad cardiovascular en la busqueda de nuevos biomarcadores”
)
D
eLab. Inmunoalergia y Proteémica (lIS-F)D) (2015)
Junior * Insuficiencia Renal Aguda, Hipertension Resistente y Albuminuria
Post-Doc J
*Maastricht Multimodal Molecular Imaging Institute (M4l) (Maastricht, The Netherlands) (2017) A
TRANSCAN | *“ARREST: Approaching recurrence and resistance mechanisms in esophagogastric adenocarcinomas from the prospective
MEMORI trial”
Post-Doc J
~
+CAM 2018-T2/BMD-1 1561 (2019)
Senior *Aneurisma Toracico Aértico, Aterosclerosis, Insuficiencia Renal Aguda, Albuminuria y Trasplante de Rinon
Scientist J
’ Iniversidad Auténoma HH
. ON A AL DEL AREA D RMEDAD OSA UAM iveana i S

AMATORIA RO AS D ) de ab del 20 #B Fundacion Jiménez Diaz

e Wquironsalud




LABORATORIO DE INMUNOALERGIAY PROTEOMICA

Vanesa Esteban Vazquez, PhD Gloria Alvarez-Llamas, PhD
Emilio Nunez-Borque Marta Martin-Lorenzo, PhD
Sergio Fernandez-Bravo Aranzazu Santiago-Hernandez, PhD
Diana Betancor-Perez  Ariadna Martin-Blazquez
Lucia Palacio-Garcia Miriam Anfaiha-Sanchez

versidad Auténoma

- A ’ Uni
IV REUNION ANUAL DEL AREA DE ENFERMEDADES INFECCIOSAS, UAM &Naana
INFLAMATORIAS Y CRONICAS DEL [IS-F|D 21| de abril del 2022 JBFindscion Jiménez Diaz

o Yquironsalud




LINEAS CLINICAS DEL LABORATORIO

Aterosclerosis: PI14/01650; IDC Salud; EU COST BMI1104; EU COST CAI7121
Aneurisma Aorto Toracico: P120/01103

Insuficiencia Renal Aguda
Trasplante Renal: Mutua Madrileina 2021
Enfermedad Renal Cronica: RICORS2040

Lineas
Clinicas

Hipertension: Pl13/01334; SEN-SENEFRO
Albuminuria: PI11/0140; PI16/01334; SEN-SENEFRO

Cardio
-renal
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INSUFICIENCIA RENAL AGUDA

ANTECEDENTES

> J Mol Med (Berl). 2017 Dec;95(12):1399-1409. doi: 10.1007/500109-017-1594-5. Epub 2017 Oct 4. > Sci Rep. 2016 Jan 21;6:19667. doi: 10.1038/srep19667.

Urine metabolomics insight into acute kidney injury ~ Urinary Kininogen-1 and Retinol binding protein-4

point to oxidative stress disruptions in energy respond to Acute Kidney Injury: predictors of patient
generation and H , S availability prognosis?

Marta Martin-Lorenzo ', Laura Gonzalez-Calero ', Angeles Ramos-Barron 2, Laura Gonzalez-Calero 1, Marta Martin-Lorenzo ', Angeles Ramos-Barron 2, Jorge Ruiz-Criado 2,
Maria D Sanchez-Nifio 2, Carlos Gomez-Alamillo 2, Juan Manuel Garcfa-Segura 4 3, Alberto Ortiz 2, Aroa S Maroto !, Alberto Ortiz 3, Carlos Gomez-Alamillo 2, Manuel Arias 2, Fernando Vivanco ' 4,
Manuel Arias 2, Fernando Vivanco 1 3, Gloria Alvarez-Llamas © Gloria Alvarez-Llamas
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INSUFICIENCIA RENAL AGUDA

> Antioxidants (Basel). 2021 Jun 2;10(6):896. doi: 10.3380/antiox10060896.

Urinary Spermidine Predicts and Associates with In-
Hospital Acute Kidney Injury after Cardiac Surgery

Marta Martin-Lorenzo T, Angeles Ramos-Barron 2 Paula Gutierrez-Garcia ',

Ariadna Martin-Blazquez ', Aranzazu Santiago-Hernandez ', Emilio Rodrigo Calabia 2 3,

Carlos Gomez-alamillo 2, Gloria Alvarez-Llamas 1 3

Problema Clinico

" IRA-30% pacientes de cirugia cardiaca
- mala prognosis a corto y largo plazo
- nueva cirugia (resultados contradictorios)
- elevado coste econdmico

Sin marcadores predictores

\. J/

Objetivo

Identificacion de moléculas predictoras: PRE-CIRUGIA

Poblacion

| 10 patients—> 60 incluidos (40 AKI-CV, 20 controles)
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INSUFICIENCIA RENAL AGUDA

Seguimiento Clinico

sih Controls (CV-C)

. CIRUGIA CV i
“B AsCr<0.3 mg/dL
i i "1 =40 Cohorte-
W AKI (CV-AKI) Descubrimiento
dll AsCr>0.3 mg/dL
n=176 t=P 6h 24h 48h 72h D n=20
(Alta)

Analisis Prospectivo

A) Dirigido B) Sin Sesgo

ELISA

uKIM-1
uNGAL Screening Seleccion Confirmacion / Analisis
Cystatin C NMR > canditatos = Cuantificacion 2 Estadistico

LC-MS/MS
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INSUFICIENCIA RENAL AGUDA

6 Moléculas eran capaces de predecir el desarrollo de IRA después de una intervencion cardiaca. KIM-1 y Spermidina eran los mejores
predictores y ademas ascociaban con el IRA post-operatorio

s, 2-Hydroxybutyric acid o4z 2-Hydroxyphenylacetic acid 120 Hippuric acid 120~  Phosphoethanolamine
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Statistical comparison between groups at different time points: Mann-Whitney. Modulation of metabolites concentration along time M EJORA DEL MAN Ejo DEL PAC I ENTE

of CV-C subjects (green) and CV-AKI subjects (orange): Kruskal-Wallis *p<0.05, **p <0.01, ***p <0.001, **** p <0.0001
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ALBUMINURIA
ANTECEDENTES

> Cardiovasc Diabetol. 2016 Jan 16;15:8. doi: 10.1186/512933-016-0331-7. > Sci Rep. 2017 Aug 21;7(1):8894. doi: 10.1038/541598-017-09042-2.

Urinary alpha-1 antitrypsin and CD59 glycoprotein Immune system deregulation in hypertensive
predict albuminuria development in hypertensive patients chronically RAS suppressed developing
patients under chronic renin-angiotensin system albuminuria
suppression

Marta Martin-Lorenzo ', Laura Gonzalez-Calero ', Paula J Martinez ', Montserrat Baldan-Martin 2,

Juan Antonio Lopez 3, Gema Ruiz-Hurtado 4, Fernando de la Cuesta 2, Julian Sequra 2

Laura Gonzalez-Calero !, Marta Martin-Lorenzo 2, Fernando de la Cuesta 3, Aroa S Maroto 4,
Jests Vazquez 2 Fernando Vivanco ! 3, Maria G Barderas 2, Luis M Ruilope 87

Montserrat Baldan-Martin 3, Gema Ruiz-Hurtado & 7, Helena Pulido-Olmo &, Julian Segura 2,

Maria G Barderas ¢, Luis M Ruilope " Fernando Vivanco 2 '3, Gloria Alvarez-Llamas Gloria Alvarez-Llamas &
> Transl Res. 2016 Dec;178:25-37.e7. doi: 10.1016/j.trs.2016.07.003. Epub 2016 Jul 15. > Oncotarget. 2017 Jul 4;8(27):44217-44231. doi: 10.18632/oncotarget. 17787,
Hypertensive patients exhibit an altered metabolism. Urinary exosomes reveal protein signatures in
A specific metabolite signature in urine is able to hypertensive patients with albuminuria

predict albuminuria progression

Laura Gonzalez-Calero 1, Paula ] Martinez 1, Marta Martin-Lorenzo !, Montserrat Baldan-Martin 2,

Gema Ruiz-Hurtado 3, Fernando de la Cuesta 2, Eva Calvo 4, Julian Segura 3, Juan Antonio Lopez 3,

Laura Gonzalez-Calero ', Marta Martin-Lorenzo ', Paula J Martinez !, Montserrat Baldan-Martin 2,
16

Gema Ruiz-Hurtado 2, Julian Segura #, Fernando de la Cuesta 2, Maria G Barderas 2, Jesis Vazquez 5 Maria G Barderas 2, Luis M Ruilope 3 Fernando Vivanco
7 1
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ALBUMINURIA

> J Hypertens. 2021 Nov 1;39(11):2220-2231. doi: 10.1097/HJH.0000000000002936.

Early renal and vascular damage within the
normoalbuminuria condition

Aranzazu Santiago-Hernandez 1 Marta Martin-Lorenzo 1, Paula J Martinez ',

Marfa Gémez-Serrano 2 3, Juan Antonio Lopez 2 #, Pablo Cannata 7, Vanesa Esteban
Angeles Heredero 9 Gonzalo Aldamiz-Echevarria ¢, Jesus Vazquez 2 4 Gema Ruiz-Hurtado
Maria G Barderas 1, Julian Segura 12, Luis M Ruilope 10, Gloria Alvarez-Llamas 1 13
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> Antioxidants (Basel). 2021 Jul 9;10(7):1100. doi: 10.3390/antiox10071100.

TCA Cycle and Fatty Acids Oxidation Reflect Early
Cardiorenal Damage in Normoalbuminuric Subjects
with Controlled Hypertension

Aranzazu Santiago-Hernandez ', Marta Martin-Lorenzo ', Ariadna Martin-Blazquez ',

Gema Ruiz-Hurtado 2 3, Maria G Barderas *, Julian Segura >, Luis M Ruilope 2 3 8,

Gloria Alvarez-Llamas ' 7

> Clin Kidney J. 2022 Jan 12;15(7):1217-1220. doi: 10.1093/ckj/sfac007. eCollection 2022 Jul.

Evidence of chronic kidney injury in patients not
meeting KDIGO criteria for chronic kidney disease

Gloria Alvarez-Llamas ', Aranzazu Santiago-Hernandez !, Luis M Ruilope 2
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Problema Clinico

Desarrollo de Albuminuria

- mayor riesgo CV

- mayor riesgo perdida funcion renal
Normoalbuminuricos (<30 mg/g ACR)

- sin seguimiento clinico

- posible dano subclinico

Objetivo

Estratificacion condicion de normoalbuminuria
Alteraciones tempranas ¢<>desarrollo de albuminuria

Poblacion

37 hipertensos con supresion cronica de RAS
C (ACR <10mg/g) = 21
Normal Alto (NA) (ACR 10-30mg/g) = 16
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SEGUIMIENTO CLINICO
12 MESES

DESCUBRIMIENTO

Metaboloma
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ANTECEDENTES

> J Proteomics. 2015 Aug 3;126:245-51. doi: 10.1016/j jprot.2015.06.005. Epub 2015 Jun 12

Molecular anatomy of ascending aorta in
atherosclerosis by MS Imaging: Specific lipid and
protein patterns reflect pathology

Marta Martin-Lorenzo 1, Benjamin Balluff 2 Aroa S Maroto !, Ricardo J Carreira 2

Rene J M van Zeijl 2 Laura Gonzalez-Calero 1, Fernando de la Cuesta 3, Maria G Barderas 2,

Luis F Lopez-Almodovar 4, Luis R Padial 3, Liam A McDonnell &, Fernando Vivanco 7,

Gloria Alvarez-Llamas &

> Metabolomics. 2015;11(5):1056-1067. doi: 10.1007/s11306-014-0761-8. Epub 2014 Dec 14.

KLK1 and ZG16B proteins and arginine-proline
metabolism identified as novel targets to monitor
atherosclerosis, acute coronary syndrome and
recovery

Marta Martin-Lorenzo ', Irene Zubiri ', Aroa S Maroto !, Laura Gonzalez-Calero ',

Maria Posada-Ayala ', Fernando de la Cuesta 2, Laura Mourino-Alvarez 2,

Luis F Lopez-Almodovar 3, Eva Calvo-Bonacho #, Luis M Ruilope *, Luis R Padial ®,
Maria G Barderas 2, Fernando Vivanco 7, Gloria Alvarez-Llamas
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ATEROSCLEROSIS

> Biochim Biophys Acta. 2016 Apr;1862(4):725-732. doi: 10.1016/j.bbadis.2015.12.006.

Epub 2015 Dec 7.

Cytoskeleton deregulation and impairment in amino
acids and energy metabolism in early atherosclerosis
at aortic tissue with reflection in plasma

Marta Martin-Lorenzo 1, Laura Gonzalez-Calero ', Aroa S Maroto 1, Paula J Martinez ',

Irene Zubiri T, Fernando de la Cuesta 2, Laura Mourino-Alvarez 2, Maria G Barderas 2,
Angeles Heredero 3, Gonzalo Aldamiz-Echevarria 3, Fernando Vivanco 4, Gloria Alvarez-Llamas |

> Atherosclerosis. 2019 Mar;282:67-74. doi: 10.1016/].atherosclerosis.2019.01.003. Epub 2019 Jan 14.

Identification of six cardiovascular risk biomarkers
in the young population: A promising tool for early
prevention

Paula J Martinez !, Montserrat Baldan-Martin 2, Juan A Lopez 3 Marta Martin-Lorenzo 1

Ardnzazu Santiago-Herndndez T, Marta Agudiez 1, Martha Cabrera #, Eva Calvo *, Jests Vazquez 3,

Gema Ruiz-Hurtado ?, Fernando Vivanco ¢, Luis M Ruilope 7, Maria G Barderas 2,

Gloria Alvarez-Llamas 8
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> J Mol Med (Berl). 2020 Nov;98(11):1603-1613. doi: 10.1007/s00109-020-01976-x. Epub 2020 Sep 11.

Urinary metabolic signatures reflect cardiovascular
risk in the young, middle-aged, and elderly
populations

Paula J Martinez ', Marta Agudiez ', Dolores Molero 2, Marta Martin-Lorenzo ',

Montserrat Baldan-Martin 3, Aranzazu Santiago-Hernandez 1, Juan Manuel Garcla-Segura 24,
Felipe Madruga 5 Martha Cabrera ®, Eva Calvo ©, Gema Ruiz-Hurtado 7 8, Maria G Barderas 3,

Fernando Vivanco 1 #, Luis M Ruilope 789 Gloria Alvarez-Llamas 12 11
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ATEROSCLEROSIS

Problema Clinico
In-situ analisis Primera causa de muerte Riesgo Cardiovascular

Objetivo

Estudios in-situ Mejorar la estimacion del riesgo cardiovascular
Poblacion
|5 IdIr'-and 4 apoe™ /22 IldIr’= (11 C; 1 1A) 51 patients>27CABG, 24 C / HA-VSMCs)
> J Am Soc Mass Spectrom. 2020 Sep 2;31(9):1825-1832. doi: 10.1021/jasms.0c00070 > BMC Biol. 2020 Dec 14;18(1):192. doi: 10.1186/512915-020-00924-y.

Epub 2020 Aug 12.

Analysis of urinary exosomal metabolites identifies
cardiovascular risk signatures with added value to
urine analysis

Atheroma-Specific Lipids in IdIlr/~ and apoe™~ Mice
Using 2D and 3D Matrix-Assisted Laser
Desorption/Ionization Mass Spectrometry Imaging

Marta Agudiez 1, Paula J Martinez 1, Marta Martin-Lorenzo 2, Angeles Heredero 3
Aranzazu Santiago-Hernandez 1. Dolores Molero #, Juan Manuel Garcia-Segura 43,
Gonzalo Aldamiz-Echevarria 3, Gloria Alvarez-Llamas ¢ 7

Jianhua Cao 7, Pieter Goossens 2, Marta Martin-Lorenze ' 3, Frédéric Dewez ' #, Britt S R Claes !,
Erik A L Biessen 2, Ron M A Heeren !, Benjamin Balluff '

> Antioxidants (Basel). 2021 Aug 27;10(9):1369. doi: 10.3390/antiox10091369.

Metabolic Alterations Identified in Urine, Plasma and
Aortic Smooth Muscle Cells Reflect Cardiovascular
Risk in Patients with Programmed Coronary Artery
Bypass Grafting

Aranzazu Santiago-Hernandez ', Paula J Martinez ', Marta Agudiez ', Angeles Heredero 2,
Laura Gonzalez-Calero ', Alma Yuste-Montalvo *, Vanesa Esteban 3 4 2,

Gonzalo Aldamiz-Echevarria 2, Marta Martin-Lorenzo 1, Gloria Alvarez-Llamas 1 &
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ATEROSCLEROSIS: Riesgo Cardiovascular

EXOSOMAS
CONTROLES (C)

4
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