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ATHEROSCLEROSIS – ATHEROTHROMBOSIS – CLINICAL EVENTS

STROKE 

TIAs

ACS

PAD



atherosclerosis

Acute Ischemic 

Syndromes

 Contenders:

Platelets

White cells & RBCs

EPCs

Inflammation

Microparticles

CARDIOVASCULAR DISEASE - ATHEROTHROMBOSIS
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• Unstable plaque

– Low in collagen

– Necrotic Core  

(rich in lipids, inflammatory 
cells,linfocytes, 
microcalcifications) 

- Thin fibrous cap (<65um)

HIGH RISK PLAQUES AND STRUCTURAL CHALLENGES

Badimon L, Juan O. 

Glagov S, N Engl J Med 1987 May 28, 316(22)1371-5

Falk E et al



HIGH RISK PLAQUES                             

rupture

structural failure

plaque EROSION / DISRUPTION

lipid core

smooth muscle cells

collagen fibers

inflammatory cells

necrotic core/thin fibrous plaque

Badimon L 2011



Padro et al. Cardiovasc Res 2007

Infiltrated lipids impair human coronary VSMC 

repair mechanisms
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Infiltrated lipids impair human coronary VSMC 

repair mechanisms
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Proteome of human coronary SMC

Fraccion Tris (16%)

Fracción Urea-Chaps (48%)

Both Fractions (36%)

Total spots  880 ± 176
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agLDL induce changes in the proteomic profile of              

myosin regulatory light-chain (MRLC) in SMC

PMLCK

MLCP

MRLC MRLC

Padró  et al. Cardiovasc Res 2008; Padro et al JTH 2010; Lugano et al CVR 2013

p-MRLC

50 100 1500µg/mL

agLDL

Total-MRLC

Western blot analysis
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Localization of MRLC in VSMC                                                     

at the migrating front 
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Confocal microscopy



Severe

Plaque
Plaque-IT

TRANSCRIPTOMICS – HUMAN CORONARY ARTERIES



genesymbol noDM>DM noHTA>HTA noIAM>IAM P<O P<O HTA P<O IAM genedescription

SCD

stearoyl-CoA desaturase (delta-

9-desaturase)

ITLN1 intelectin 1 (galactofuranose binding)

MYOC myocilin, trabecular meshwork inducible glucocorticoid response

TSPAN8 tetraspanin 8

TTN titin

DYNLL1 dynein, light chain, LC8-type 1

KLF15 Kruppel-like factor 15

GSTT1 glutathione S-transferase theta 1

genedescriptio

n DM HTA IAM P>O P>O HTA P>O IAM genbank

IRF1 interferon regulatory factor 1

TNC tenascin C (hexabrachion)

CXCL9

chemokine (C-X-C motif) ligand 

9

CXCL10

chemokine (C-X-C motif) ligand 

10

CCL8 chemokine (C-C motif) ligand 8

PTX3

pentraxin-related gene, rapidly 

induced by IL-1 beta

SPP1

secreted phosphoprotein 1 

(osteopontin, bone sialoprotein I, 

early T-lymphocyte activation 1)

SELE

selectin E (endothelial adhesion 

molecule 1)

IGJ

immunoglobulin J polypeptide, 

linker protein for immunoglobulin 

alpha and mu polypeptides

IBSP

integrin-binding sialoprotein 

(bone sialoprotein, bone 

sialoprotein II)

CCL19 chemokine (C-C motif) ligand 19

CCL2 chemokine (C-C motif) ligand 2

CAPG

capping protein (actin filament), 

gelsolin-like



PO functions



Cardio Functions



Angiogenesis in Human Coronary Atherosclerotic Plaques

Juan O. & Badimon L. ICCC Database.

Lumen

atheroma



THE VASCULAR WALL 

AND THE

ENDOTHELIUM

adventitia

media

endothelium

Lumen

 Endothelium (vWF)

 VSMCs (alfa actin)

Modified from Badimon L, 2005
Endothelium: SEM

IELBasal membrane
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Paracrine 

FactorsAutocrine 

Factors
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INDUCED ENDOTHELIAL  CELL  CYTOSOLIC  PROTEOME 

RED, upregulated proteins; GREEN, dowregulated proteins; WHITE, IPA-generated protein

Color intensity, level of regulation

s
BADIMON L, ALARCON JL, CARDUS A, PADRO T. UNPUBLISHED OBSERVATIONS



INDUCED  ENDOTHELIAL  CELL  CYTOSOLIC  PROTEOME 

Badimon L, Alarcon JL, Cardus A, Padro T. Unpublished observations



Symbol Protein name

YWHAE 14-3-3 protein epsilon TRUE

EEF1A1 Elongation factor 1-alpha 1 TRUE

ACTB Actin, cytoplasmic 1 TRUE

TP53 Cellular tumor antigen p53 TRUE

GRB2 Growth factor receptor-bound protein 2 TRUE

HDAC1 Histone deacetylase 1 TRUE

MTA1 Metastasis-associated protein MTA1 TRUE

ACTA1 Actin, alpha skeletal muscle TRUE

HSPD1 60 kDa heat shock protein, mitochondrial TRUE

CAV1 Caveolin-1 TRUE

ANXA2 Annexin A2 TRUE

APP Amyloid beta A4 protein TRUE

AR Androgen receptor TRUE

CDKN2A Cyclin-dependent kinase inhibitor 2A, isoforms 1/2/3 TRUE

SHC1 SHC-transforming protein 1 TRUE

EIF2AK2 Interferon-induced, double-stranded RNA-activated protein kinase TRUE

TOP 16 PROTEINS: IPA-GRAPH-CONNECTIVITY
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ATHEROSCLEROSIS

• VESSEL REMODELING

• NEOVESSEL  FORMATION

• INFLAMMATION

• REGULATORY EFFECTS 

ENDOTHELIAL CELLS
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