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Moderador
Notas de la presentación
Buenos días,
Como parte de la actividad colaborativa de los grupos del i+12, os convoco a una reunión de grupos del área 6 (enf. inflamatorias). El formato será dos presentaciones de 10 min cada grupo, a cargo de los investigadores que queráis, formalmente incluidos en el grupo i+12, lo cual nos llevara 2:30 h aprox.
El objetivo es presentar brevemente los proyectos o líneas más activas en el grupo, con la perspectiva de fomentar en la medida de lo posible la colaboración intra-área e intra-instituto. Es recomendable la asistencia de otros miembros formales o no del grupo que quieran asistir, además del IP y los 2 ponentes. Enviad por favor por adelantado nombres-temas de las 2 presentaciones para elaborar el programa de la reunión.
Os propongo 30 de Marzo 9h de la mañana o 15h de la tarde como 1ª opción, si fuera imposible podría ser el 6 de abril en el mismo horario.
Por otra parte empezamos a elaborar el plan estratégico, del que participamos todos, y os adjunto el esquema para ir preparando las contribuciones específicas de cada grupo.
Gracias anticipadas, espero vuestras respuestas
Un abrazo
 
 
Dr José L. Pablos
Jefe de Servicio de Reumatologia
Hospital 12 de Octubre
Instituto de Investigación Hospital 12 de Octubre
Av. de Córdoba s/n · 28041 Madrid (Spain)
Telf. 34 91 7792759/2757 · e-mail: jlpablos@h12o.es
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Areas de investigacion i+12

Cancer
Enfermedades crénicas y patologias sistémicas
Enfermedades raras y de base genética

Epidemiologia y evaluacion de las tecnologias y servicios
sanitarios

Trasplantes, ingenieria de tejidos y medicina
regenerativa

. Enfermedades inflamatorias y trastornos inmunitarios

Enfermedades infecciosas y SIDA
Neurociencias y salud mental



AREA 6 - ENFERMEDADES INFLAMATORIAS
Y TRASTORNOS INMUNITARIOS

Asma y Enfermedades Inmunoalérgicas (H120)

Bases Moleculares y Celulares en Enfermedades
Reumaticas (UCM)

Enfermedades Inflamatorias y Autoinmunes
(H120)

Inmunobiologia Linfocitaria (UCM)

Inmunodeficiencias e Inmunologia del
Trasplante (H120)



Past

+ Established 2000, recognized 2004 by UCM

- External evaluation in 2005, 2007 and 2008
by ANEP with the highest scores/funds
among immunology groups at the UCM.

» Last internal evaluation by UCM (2014):
- First of 8 immunology teams at UCM in funds
- Fifth of 32 groups at the UCM School of Medicine.

» Joined in 2011 the Hospital 12 de Octubre
Health Research Institute



Present: research personnel
as of 2017

» Permanent staff: 7 (3 RyC)
* Postdocs (RyC, JdIC...): 6 (4 RyC)
+ PhD students: 13
+ Total: 26



Current funding: 1.351 K€

MINECO »>> ISCIII, CDTI, FECYT

Agency |Active |Principal Investigator Reference Short title Funds (€)
ISCIII 2017 |Martinez-Naves, Eduardo P113/00218 Unconventional lymphocytes in intestinal inflammation 102.245
CDTI 2017 |Reche, Pedro A Art 83 4155463 Tolerance to mites and grass polen with new vaccines 76.600
MINECO | 2017 |Regueiro/Fdez.-Malavé SAF2014-54708-R Intra and extracellular T cell activation physiopathology 332.750
MINECO | 2017 |Goicoechea de Jorge, Elena |SAF2014-52339-P Role of microRNAs in complement nephropathy 157.300
MINECO | 2017 |Reche/Palomares IPT2012-063909000 |Desarrollo de fairmacos inmunoestimulantes bacterianos 62.500
MINECO | 2017 [Reche, Pedro A BI02014-54164-R Vaccine epitope prediction: application to rinovirus 108.900
FECYT 2018 |Corell, Alfredo 11509 Inmunomedia 4.0 8.000
MINECO | 2018 |Gémez del Moral M RTC-2015-3805-1 New antitumoral vaccine based on Cal0 117.140
MINECO | 2019 |Cardenas, Paula P 1JCI-2014-19262 Lymphocyte Immunobiology 6.000
MINECO | 2019 |Rodriguez de Cérdoba S SAF2016-81876REDT |Complement excellence network 20.000
MINECO | 2020 |Cubero/Martinez-Naves SAF2016-78711-R Role of JNK and ER stress in gut-liver alcoholic inflammation 193.600
MINECO | 2020 |Goicoechea de Jorge, Elena |RYC-2013-13395 Complement physiopathology 40.000
MINECO | 2020 |Pedro Roda-Navarro SAF2016-75656-P Dual specificity phosphatases in T cells 80.000
MINECO | 2020 (Tortajada Alonso, Agustin  |IJCI-2015-25222 Lymphocyte Immunobiology 6.000
MINECO | 2021 |Cubero, F Javier RYC-2014-15242 Compound function of Jnk1 and Jnk2 in liver inflammation 40.000

1.351.035



Moderador
Notas de la presentación
https://www.ucm.es/data/cont/docs/256-2015-12-18-proyectos%20vigentes%20inmuno.pdf


Q1 papers IF>5 > Jan 2011

Authors Reference > 2011 IF>5| |Authors Reference > 2011 IF>5
Mohs, A. etal |J Hepatol. 2017 Apr;66(4):743-753. 11| |Cubero FJ, et al. Cell Death Differ. 2013 Nov;20(11):1580-92. 8
Marin AV, et al. |J Allergy Clin Immunol.2017 Jan;139 (1):347-49 | 12| |Alcorlo M et al. Proc Natl Acad Sci USA. 2013 Aug 13;110(33):13504-9| 10
Kuttkat N, et al |Gut 2016 (gutjnl-2015-31119) 14| |Medrafo-Fernandez |, |Cell Mol Life Sci. 2013 Jul;70(13):2395-410. 6
Ramirez-Mufioz |Front Immunol. 2016 Feb 19;7:59 6| |lborras, et al. J Exp Med. 2013 Jul 1;210(7):1463-79. 14
Alcover et al. Front Immunol. 2016 Dec 21;7:632 6| [Tortajada et al. J Clin Invest. 2013 Jun;123(6):2434-46 13
Mufioz-Ruiz M, [Nat Immunol 2016 Jun; 17, 721-727. 20| |Abds-Gracia B, et al. J Allergy Clin Immunol. 2013 May;131(5):1393-9. 11
Recalde Setal |J Am Soc Nephrol. 2016 May;27(5):1305-11 9| |Goicoechea de Jorge E |Proc Natl Acad Sci USA. 2013 Mar 19;110:4685-90. 10
Valés-Gomez M |J Allergy Clin Immunol. 2016 Mar;137(3):942-5.| 12| |Gilsanz A, et al. Cell Mol Life Sci. 2013 Feb;70(3):475-93. 6
Cubero FJ, et al |Gastroenterology 2016 Apr;150(4):968-81 17| |Malik TH, et al. J Am Soc Nephrol. 2012 Jul;23(7):1155-60. 10
J6zsi M, et al. Trends Immunol. 2015 Jun;36(6):374-84 10| [Vernon KA, et al. Am J Kidney Dis. 2012 Jul;60(1):121-5. 6
Cubero FJ, et al |J Hepatol. 2015 Jan;62(1):140-9. 11| {ohnsonSS, et al. PLoS Pathog. 2012;8(10):e1002981. 8
Garcillan B, et al |Front Immunol. 2015 Jan 29;6:20. 6| |[Tortajada et al. Kidney Int. 2012 Jan;81(1):56-63. doi 9
Valoti E. el al. J Am Soc Nephrol. 2015 Jan;26(1):209-19 9| |Marcus N, et al. J Allergy Clin Immunol. 2011 Nov;128(5):1050-7 11
Torres JM, et al [J Clin Invest. 2014 Dec 1;124(12):5239-48. 14| |GilJ, et al. J Clin Invest. 2011 Oct;121(10):3872-6. 13
Dopfer EP, et al |Cell Rep. 2014 Jun 12;7(5):1704-15. 7| |Cardenas PP, et al Nucleic Acids Res. 2011 Nov;39(21):9250-61. 8
Garcillan B, et al |J Allergy Clin Immunol. 2014 Apr;133:1205-8. 11| |Cubero FJ, et al. Hepatology. 2011 Oct;54(4):1470-2 12
Pickering MC, Kidney Int. 2013 Dec;84(6):1079-89. 9| |Gutiérrez-Lépez MD, |Cell Mol Life Sci. 2011 Oct;68(19):3275-92. 7
Adolph TE, et al |[Nature. 2013 Nov 14;503(7475):272-6. 42| |lborra s, et al. Blood. 2011 May 12;117(19):5102-11. 10




Models and techniques

* Human samples: immunodeficiencies, renal disorders

- Animal models: immunodeficiencies, liver inflammation,

infection (malaria)

Biochemistry: fluorescence correlation spectroscopy, DNA
repair analysis, complement activation

+ Cell biology: confocal microscopy, flow cytometry, gamma
irradiator, lymphocyte immortalization

* Molecular biology: vectors, cell transfection, sequencing,
CRISPR/Cas9, copy number variation, miRNA

Bioinformatics: T/B cell epitope prediction



Research training programs

» Aneca-certified postgraduate programs
- Master’s degree in Immunology since 2010
- PhD program in Biomedical Research >2013

*+ Weekly Department meetings
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Topics and people

Antigen-presenting cells and inflammation
- Martinez-Naves E, Gomez del Moral M, Cubero FJ

Epitomics
- Reche PA \
» Cell adhesion and signaling

- Lafuente EM

+ Immune synapse and lymphocyte signaling ) /

- Roda-Navarro P

T cell physiopathology and DNA repair
- Regueiro JR, Fernandez-Malave E, Recio MJ, Cardenas PP

- Complement physiopathology
- Goicoechea E, Tortajada A
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The APC side of immunity:
antigen cross-presentation

Th/B lymphocytes Tc lymphocytes
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Microparticulas de silicio mesoporoso
que aumentan la respuesta Tcy Th/B

Ig61 especifica

* %

350

 Tamano: 0,1-10um

300

e Porosidad: 65-71% . S R
e Tamafo poro: 5-20 nm = - | 250 |
. Biocompatible Se buscan socios en 200 i
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e Aplicaciones: vacunas, cancer

Clin Dev Immunol. 2013 Gomez del Moral M
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T cell epitope prediction for
- Vaccination (Smallpox, Flu)
- Allergy immunotherapy
- Cancer immunotherapy

Tc lymphocytes

BENQUS

tigens Peptide=hHC

class | molecule

T

Cientificos espanoles avanzan hacia la
vacuna universal de la gripe con la
ayuda de la bioinformatica

Apoptotic
cell

Clathrin-

= \qé_ ‘# coated pit

1,026 EPITOPOS
VERIFICADOS EXPERIMENTALMENTE

43 EPITOPOS
CONSERVADOS ENTRE SUBTIPO

» Han desarrollado dos nuevos prototipos para que no haya que actualizarla cada
afo

» Ambas vacunas se desarrollarian a partir de epitopos T

» Los cientificos estan contactando con varias farmacéuticas para su desarrollo

L Bioinformatics. 2016
05.11.2016 | actualizacion 12h36

95 % COBERTURA POBLACIONAL
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Degradation/TAP transport
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J Allergy Clin Immunol. 2016

MHC class |
loading

Se buscan socios en
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Herramientas bioinformaticas para la prediccion de
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Reche PA


Moderador
Notas de la presentación
We have developed  a set of tools for the identification of selection of T-cell epitopes for vaccine developemnt. Of coursr, we are interested in using these in practical case, and actually we are. For example, we used these tools for the anticipation of T-cell epitopes from varialoa major. We have also interested in using these tools for tumor immunothereapy.
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The gut-liver axis in
alcoholic liver disease (ALD)

Healthy liver ALD
Fatty liver
Steatohepatitis
Fibrosis +Alcohol

HCC

Increased
permeability

Se buscan socios en 5k
Gastroenterologia/Hepatologia Intestinal
Andlisis Clinicos (Bioquimica) ftamanon

Gastroenterology. 2016 ; Gut. 2016 Martinez-Naves E, Cubero FJ




JNK signaling in gut and liver
inflammation and cancer

SAPK/JNK Signaling Cascades
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Immunological synapse dynamics: tuning T
cell responses by tyrosine phosphatases

GFP-SSH1

Lymphocyte

Synapse —>»

GFP-S5H1

APC

SSH1=SlingSHot 1

Ramirez-Munoz et al. Front Immunol. 2016 Roda-Navarro P



Low mRNA of DUSP7 and CDC25B phosphatases
in CD4 T cells of early arthritis patients

Arthritis severity

a
Pair Age (C vs RA) Gender Smoking 101
C1 vs RA1 50 vs 46 Male Ever vs Current
84
C2 vs RA2 40 vs 49 Female Never ﬁ'%
C3 vs RA3 63 vs 77 Female Ever vs Never g 6
... 67 o
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Se buscan socios en
Reumatologia
Alergia

Castro-Sdnchez et al. Clin Exp Immunol. 2017.
Colaboration: T Gonzdlez-Alvaro, Hosp. de la Princesa

v Q@ A\

Roda-Navarro P



Fatal attraction: redirecting T
cells to target cancer cells

Standard tandem Asymmg’rrieal
tandem trimerbody
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Anti-EGFR Se buscan socios en
Oncologia
Sara Hernandez-Pérez (TFM) Alvarez-Vallina/Roda-Navarro
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Integrin-mediated cell adhesion and signaling

RIAM (MRL proteins) recruits talin and actin regulators to integrin
cytoplasmic tails inducing its activation. MRL= MIG-10, RIAM
and Lamellipodin

Direction of movement
—_—

RIAM = RAP1-GTP-Interacting Adaptor Molecule

Ras-related

e GTPases
Regulators of — o Y

Actin dynamics

MIT Complex at tips of “Sticky fingers”

Lafuente EM



RIAM function in innate immune responses

o Rolling
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Phagocyte Cell Mol Life Sci. 2013
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Complement physiopathology

e Humoral innate immunity against infection, injured self tissue and immune
complexes; regulates adaptive immunity (B and T cells)

 Hypo- or hyper-complement activation cause or exhacerbate several human
diseases

Walport M. NEJM. 344(14):
1058-66 (2001)

Complement associated human diseases

Infectious diseases,\
sepsis, anaphylaxis

I/R injury

Paroxysmal nocturnal
hemoglobinuria

Psoriasis

Myasthenia gravis

Systemic lupus
erythematosus

Multiple sclerosis

Transplant rejection

Cancer )

Stroke

Alzheimer's disease

Age-related
macular degeneration

Asthma

Myocardial infarction

Atypical hemolytic
I uremic syndrome

— Crohn's disease

Rheumatoid arthritis

Daniel Ricklin & John D Lambris
Nature Biotechnology 25, 1265 - 1275 (2007)

Goicoechea E, Tortajada A



Our main interest is...

To elucidate the pathogenic mechanisms of complement—mediated renal diseases
such as atypical hemolytic uremic syndrome (aHUS) and C3 glomerulopathies (C3G).

Specific aims:
Identification of complement gene variants associated with aHUS and C3G

Functional characterization of risk variants

Identification of disease biomarkers

Loss-of-function Gain-of-function
mutations mutations

J Immunol. 2015 Complement . .
J Clin Invest. 2013 /  system Goicoechea E, Tortajada A




The T cell side of immunity
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Ras-mediated TCR signaling

85 165 188/189

100% 85%
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| ! } } - - -
- LAT o . H-ras H-ras vs N-ras
' v A
'DIFFERENTIATION|  [PROLIFERATION]  [ALLELIC EXCLUSION | K-ras

Blood. 2011 Fernandez-Malave E


Moderador
Notas de la presentación
PCM: JR elige la figura que te parezca mejor


Human congenital T cell deficiencies

Cell survival
Homeostasis

- =
/ ; Genetranscirption\

Nucleus
—— ]

J Clin Invest. 2014 Regueiro JR



TCR expression revertants =
gene therapy in vivo

Control Patient
[ i 50143':1 99_5% 10t ;99,?% 0.24%
(i oo 1
Q : T cells (some revertants)
g | NK cells (no revertants)
10'} | o] 10 li : T rren— -.----.I
iCD247

J Allergy Clin Immunol. 2017 Cardenas PP



CD247 reversions help to
understand T cell selection

CD247 LP EC TM IC

Germ line mutation
===-=----- Somatic mutation WT = v -
. Mi
Exon 4 —— c.411insC Frame shift ————— p D138fSX272 — — A | s s s—
Roberis etal. *-- Notanalyzed
Exon 2 — ¢.208C>T Stop codon p.Q70X — — YW
Rieux-Laucat .. ¢ 208C>T, ¢.209A>G i p.Q70W - —“r"\’“‘_‘-'
otal i-- €.208C>T, ¢.209A>T Missense changes -i------------- p.Q70L — —“rw‘—-—-
- €.208C>T, c.210G>T LT p.Q70Y — — W ———-
Exon 1 — ¢.2T>C Loss of start codon p.MI1T
Presentreport {-- C.2Z1>C>1 Reversionto WT sequence - WI — —ﬂrvw_-—-—-
.. €.2T>C, g.138A>T New start codon -=---------- p.M1TextM-3 — — V] ————

Lineas celulares
Vectores de expresion

J Allergy Clin Immunol. 2017 Cardenas PP


Moderador
Notas de la presentación
Rieux-Laucat (2006) reported that Ninety
percent of circulating T cells expressed low levels
of CD3ε and α/β T-cell receptors and were designated
as the subgroup with low levels of the T-cell
receptor–CD3 complex; the remaining 10 percent
of T cells had normal levels of the T-cell receptor–
CD3 complex

CD247 mutations selectively impair T cell development
CD247 deficient patients: Moderate T cell lymphopenia and reduced surface TCR expression
Two populations of T cells were identified, a major one with low levels of surface TCR and a small one with levels of expression close to those of control ones .
T cells with higher levels of TCR expression arose by somatic mutations in CD247. These somatic mutations partially reverted the germ-line mutation and allowed normal surface TCR expression of poorly functional TCR complexes
The reasons why reversions occur only in CD247 deficiency but not in other invariant chain deficiencies remain unknown.
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Combined T-cell and B-cell Immunodeficiencies
in RadioSensitive-SCID

Development of T and B cell
receptor repertoires
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Técnicas diagndsticas para pacientes con sospecha de
radiosensibilidad y defectos de reparacion de DNA

Reparacion de roturas de DNA de doble cadena (DSBs)

Radiosensibilidad

Inmunofluorescencia Citometria de flujo

Supervivencia celular
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Consorcio europeo "Care for
Constitutional MissMatch Repair Disease”

CMMRD: autosomica dominante, riesgo de tumores

infantiles (hematologicos y del SNC)

P1

Linfoma
linfoblastico
(7 meses)

MLH1

P2 P3

Linfoma no Hodking B (2 Glioblastoma
afios); linfomas linfoblasticos

pre-T (3 y 8 afos)

MSH6 PMS2

Pacientes
wmismatch Tumores
¥ 5
B ER R A RR RN EEEE
5':!1]]]"']" l'|||l|J||l||I|r
: Fecruitm ent of MME. Gen
; proteins
G
L L L L LT IsLLl
E Excision MutSo.
\;, (ex onuclease 1) MutSP
Mutleor

DNA resynthesis (DNA polym erase
IIT) & ligation (lzase I)

Complex Components

MSH2| MSHE

M5H2, M5H3

MLH1, PMS2

Table 1| Human MutS and MutL homologue complexes that are involved in mismatch repair

Function
Recognition of base-base mismatches and small IDLs
Recognition of IDLs

Forms a ternary complex with mismatch DNA and MutSa:; increases
discrimination between heteroduplexes and homoduplexes:
also functions in meiotic recombination

Recio M\J


Moderador
Notas de la presentación
CMMRD: Constitutional Missmatch Repair Disease
En español “Síndrome de deficiencia constitucional de la reparación de errores de apareamiento”
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Deadly inflammation after
cerebral malaria due toyd T cells
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Nat Immunol. 2016 Fernandez-Malave E


Moderador
Notas de la presentación
pyrophosphate-based phosphoantigens through the butyrophilins BTN3A
CD277/butyrophilin-3 (BTN3A)
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CD3DH mice: less inflammation,

resistant to cerebral malaria
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Moderador
Notas de la presentación
pyrophosphate-based phosphoantigens through the butyrophilins BTN3A
CD277/butyrophilin-3 (BTN3A)




CD3DH: no IFN-y* yd T cells

CD3DH ySTCR

IIIII

CD3DH

Mufoz, M. et al. Nat Immunol
17, 721-727 (2016).



Hipo-Zap: no IL-17* yo T cells

SKG ySTCR

e ®

10% Zap70

ZAP-70

Normal

Hipo-Zap70

Wencker, M. et al. Nat Immunol
15, 80-87 (2014).



CD3:C806: no IL-17* v T cells

CD3¢ C80G y6TCR CD3:C80G

GG No TCr

conformational Blanco, R. et al. Sci Signal
change (CC) 7, 115 (2014).




Model for yd T cell pathology

» Pivotal role of cerebral interleukin-17-producing
gammadeltaT cells in the delayed phase of ischemic
brain injury. Shichita, T. et al. Nat Med 15, 946-950
(2009).

» IL-23-independent induction of IL-17 from ydT cells
and innate lymphoid cells promotes experimental

intraocular neovascularization. Hasegawa E et al. J
Immunol. 2013 Feb 15;190(4):1778-87.

Se buscan socios en
Ictus

Oftalmologia
Tgdpatologia



Take home message

» Citad al i+12 (ho cuenta, si no)
- Buscad socios en el i+12 > otros sitios

» 2° proyecto en el i+12 (necesario para
convocatorias en las que ponen pasta)

* Infraestructura mejor que la UCM (los
de la Princesa secuencian alli)



Citad al i+12 (no cuenta, si no)

+ Dpt. de Microbiologia I (Inmunologia), Facultad de
Medicina, Universidad Complutense de Madrid;
Instituto de Investigacion Sanitaria Hospital 12 de
Octubre (imas12), Madrid, Espaiia.

» Servicio de Inmunologia, Hospital Universitario 12 de
Octubre; Departamento de Microbiologia I
(Inmunologia), Facultad de Medicina, Universidad
Complutense de Madrid; Instituto de Investigacion
Sanitaria Hospital 12 de Octubre (imas12), Madrid,
Espaia.
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Areas de investigacion i+12

Cancer
Enfermedades crénicas y patologias sistémicas
Enfermedades raras y de base genética

Epidemiologia y evaluacion de las tecnologias y servicios
sanitarios

Trasplantes, ingenieria de tejidos y medicina
regenerativa

. Enfermedades inflamatorias y trastornos inmunitarios

Enfermedades infecciosas y SIDA
Neurociencias y salud mental



AREA 6 - ENFERMEDADES INFLAMATORIAS
Y TRASTORNOS INMUNITARIOS

Asma y Enfermedades Inmunoalérgicas (H120)

Bases Moleculares y Celulares en Enfermedades
Reumaticas (UCM)

Enfermedades Inflamatorias y Autoinmunes
(H120)

Inmunobiologia Linfocitaria (UCM)

Inmunodeficiencias e Inmunologia del
Trasplante (H120)



Research interests

Cell adhesion Immune synapse and
and signaling lymphocyte signalling

~ “\O*
% S
Antigen-presenting cells Complement T cell physiopathology

and inflammation physiopathology and DNA repair



	Inmunobiología linfocitaria 
	Áreas de investigación i+12
	ÁREA 6 – ENFERMEDADES INFLAMATORIAS Y TRASTORNOS INMUNITARIOS
	Past
	Present: research personnel �as of 2017
	Current funding: 1.351 K€
	Q1 papers IF>5 > Jan 2011
	Models and techniques
	Research training programs
	Research interests
	Número de diapositiva 11
	Topics and people
	Research interests
	Número de diapositiva 14
	Número de diapositiva 15
	Research interests
	Número de diapositiva 17
	Número de diapositiva 18
	Research interests
	The gut-liver axis in �alcoholic liver disease (ALD) �
	JNK signaling in gut and liver inflammation and cancer
	Research interests
	Immunological synapse dynamics: tuning T cell responses by tyrosine phosphatases
	Low mRNA of DUSP7 and CDC25B phosphatases �in CD4 T cells of early arthritis patients
	Fatal attraction: redirecting T cells to target cancer cells
	Research interests
	Número de diapositiva 27
	Número de diapositiva 28
	Research interests
	Número de diapositiva 30
	Número de diapositiva 31
	The T cell side of immunity 
	Research interests
	Número de diapositiva 34
	Human congenital T cell deficiencies
	Número de diapositiva 36
	Número de diapositiva 37
	Research interests
	Número de diapositiva 39
	Número de diapositiva 40
	Número de diapositiva 41
	Research interests
	Deadly inflammation after cerebral malaria due to  T cells 
	Número de diapositiva 46
	CD3DH: no IFN-+  T cells
	Hipo-Zap: no IL-17+  T cells
	CD3C80G: no IL-17+  T cells
	Model for  T cell pathology  
	Take home message
	Citad al i+12 (no cuenta, si no)
	Áreas de investigación i+12
	ÁREA 6 – ENFERMEDADES INFLAMATORIAS Y TRASTORNOS INMUNITARIOS
	Research interests

