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RESEARCH SUMMARY

EDUCATION

MY EXPERTISE

Innate immune system: valuable tool for the control of 

NEUROINFLAMMATION and NEURAL REPAIR, and as 

BIOMARKER for MULTIPLE SCLEROSIS
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Young Research Lab. Funded in 2015

Members of the Spanish Network of MS (Coordinator: Dr L.M. Villar)

Leaders on the study of MYELOID-DERIVED SUPPRESSOR CELLS (MDSCs) in MS:

1) immunodulatory agents to control adaptive immune response

2) myelin repair

3) biomarkers of disease progression in HUMANS

One third of the published papers in the field comes from our group.



National Hospital for Paraplegics

Spanish reference hospital fully dedicated to

spinal cord injury (SCI) patients

- - Inaugurated in 1974

- - 211 beds

- - Aproximmately 20% of our patients have SCI 

from an inflammatory origin

GOALS

Health improvement and holistic rehabilitation

Neuroscience Research totally focused on the 

search of efficacious treatments for 

neuroinflammation and neural repair



Research Unit of the HNP (UDI-HNP)

Since 2013, we have a new building fully

dedicated to RESEARCH AND INNOVATION

Research activity organized in the Research Unit

Im
p

a
c

t
fa

c
to

r

P
u

b
li

s
h

e
d

p
a

p
e

rs Dr Clemente

GNIR



GNIR: Research lines

-Myeloid-derived suppressor cells as potentiating agents of myelin repair in MS.

-Analysis of the inflammatory lesion environment in MS.

-Screening for molecular and cellular biomarkers of MS severity.

- New therapeutic targets for neuroprotection in MS.



GNIR: Funding

Spanish Ministry of Science and Innovation

Regional Government of Castile-La Manche

Marie Curie Actions-FP7;European Union

French Foundation for the Research on Multiple Sclerosis

Spanish Society of Multiple Sclerosis (MS patients)

Global funding (Grants): 1,336,187 €

Merck Serono EMB

Bristol Myers Squibb
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CLASSICAL ROLES

T CELL ANERGY

INDUCTION OF T CELL APOPTOSIS

INDUCTION OF Treg

Health Pathological conditions

Immature myeloid cell

Blood vessel

MACROPHAGE DENDRITIC CELL

CD11b/Gr-1 (mouse)

NEUTROPHIL

EOSINOPHIL

BASOPHIL

Tissue

APOPTOTIC LYMPHOCYTE

MDSC

NEW FUTURE ROLES (GNIR)

TARGETS FOR DMTs

CELL THERAPY

BIOMARKERS OF MS

INDUCTOR OF MYELIN REPAIR

What are MDSCs?

https://www.youtube.com/watch?v=TIF1XQo7hws
https://www.youtube.com/watch?v=TIF1XQo7hws


Melero-Jerez et al., 2016; Biochim. Biophys. Acta-Mol Basis Dis. 1862: 368-380
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What is the role of MDSCs in MS?

ONSET

PEAK



1) Ioannou et al., 2012; Moliné-Velázquez et al., 2011; Moliné-Velázquez et al., 2014; Yang et al., 2014; Yi et al., 2012; Zhu et al.,
2007; Zhu et al., 2011.

2) Fujita et al., 2011; Gielen et al., 2015; Kohanbash et al., 2013; Raychaudhuri et al., 2015; Zhu et al., 2011.

3) Lee et al., 2015; Rodrigues et al., 2010; Tu et al., 2012.

4) Saiwai et al, 2012.

5) Eniuontina et al., 2011; Hertzenberg et al., 2013; Verschoor et al., 2013.

Modified from Melero-Jerez et al., 2016; Biochim. Biophys. Acta-Mol Basis Dis. 1862: 368-380

Disease

/Species

EAE/MS (peak)1

Glioma2 Uveits3 SCI4 Ageing5

G-MDSCs M-MDSCs

MOUSE

CD11bhigh

Gr-1+++

Ly-6Cint

Ly-6Ghigh

MHC-II-

F4/80-

Arg-I+

iNOS -

CD11c-

CD11bhigh

Gr-1+

Ly-6Chigh

Ly-6G-/low

MHC-II-/low

CD124+

F4/80+

Arg-I+

iNOS +

CD115+

CD11c-/low

CD62L+

CCR2+

CD11b+

Ly-6Clow

Ly-6Ghigh

Gr-1+

Arg-I+

CD124+

IL-10+

PD-L1+

CD11b+

Gr-1+

Ly6Chigh

Ly6G-

iNOS+

Arg-1+

CD11b+

CD45+

Gr-1+

Ly-6C+

Ly-6G-

CCR2high

iNOS+

Arg-I+

CD11b+

Gr-1+

CD115+

HUMAN

CD15+

CD33+

HLA-DRlow

CD14-

PD-L1+

Not determined

G-MDSCs M-MDSCs

Not 

determined

CD11b+

CD115+

CD33+

HLA-DR-

CD11b+

CD14low

PD-L1high

CD33+

LIN-

HLA-DR-

B7-H1high

CD33+

HLA-DR-

CD15+

CD14-

CD33+

HLA-DR-

CD15-

CD14+

CD15-

CD33+

HLA-DR-/low

CD14+

MDSC markers

Uveitis

Graft versus host disease

Arthritis



MS is highly 

heterogeneous

Biomarkers to predict 

disease severity and 

regenerative ability

How can I choose the 

good medication for MS?
Biomarkers to predict the 

response to treatments

Highly severe MS 

patients remain reluctant 

to treatments

Cell-based therapy to 

avoid disability advance

There is a lack for 

regenerative treatments

New agents to improve 

remyelination

New therapeutic targets 

(progressive MS)
New molecules for the 

progressive forms of MS

Research lines = Open Clinical Questions



MDSCs as prognostic biomarkers

PRECLINICAL STUDY
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Collaborative work with industry

MDSCs as new 

targets for DMTs

MDSC

potentiation

CLINICAL 

IMPROVEMENT

MDSCs as biomarkers of 

response to DMTs

Higher

MDSC

abundance

BETTER 

THERAPEUTIC 

RESPONSE

Collaborative question 1 Collaborative question 2



Collaboration with industry: research

FINGOLIMOD EVOBRUTINIB
Material transfer agreement Collaborative agreement (200 k€)



Collaboration with industry: research

Control of T and

B cell activity

Promotion of

myelin

production

NEURO-

REGENERATION

IMMUNE SYSTEM 

CONTROL

STOP

DISEASE PROGRESSION

+ +

MDSCs



Conclusions

Basic/preclinical research at hospitals could are useful to accelerate the

transition to clinical practise.

Hospital and profesional networks are optimal environments for

traslational research.

Basic researches at hospitals should addapt their scientific questions to

the clinical neccesities.

Clinical investigators should be more interested on research activity,

improving their scientific formation.

Basic/preclinical research at hospitals can be also attractive to private

funding, specially from pharmaceutical companies.
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