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Proteinas especializadas en la presentacién
antigénica

Codificadas por genes presentes en un locus
denominado complejo mayor de
histocompatibilidad (MHC)

Genes altamente polimoérficos

Participan en:

v Reconocimiento intercelular v

7,

N ’. {J | i/)

s(f-" g V. .
v Discriminacién de lo propio y no pro 39( 3
v' Trasplante de tejido entre individuos

v" Presentacién de péptidos a los linfocitos T
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) Candtc metdhmaRing

=  MHC-dependent mate choice is linked to a trace-
amine-associated receptor gene

=  QGarantizar variabilidad

- Sci Rep. 2016 Dec 12;6:38490. Mol Ecol. 2017 Jan;26(2):668-688.
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Cytoplasm MHC class | regulation

| — >
"pseudo Constitutivas” / %
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Entenclames las melécules

Molécula clase [ Maolécula clase 11

Hendidura de
union de péptido

| Microglobulina §, €2 |

2007 @goldsby inmunologia de kuby




__JVerelsiliclac] espadties

f}[z 4 | I: B 1 ():..l
0 3 D || |': oy -".\_ o Al ] B2 (12 |
: U
Variabilidad del MHC de clase | Variabilidad del MHC de clase Il
Variabilidad
| | | | 1 | I | I | | | | | 1 1 I ] |
0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 0 20 40 60 80 100 120 140 160 180 200
Residuo Residuo

. 2009 @janeway inmunologia



HLA-A HLA-C HLA-DRB
HLA-DQB

0.25 \ 4 \ . 4 w

0.20
0.15

0.10

Relative information

0.05

0.00

29 30 31 32 33
Position (Mb)

A €T €T ETr €€ ©€C €C
2000bp

1000bp
750bp

500bp
250bp

549 bp
459 bp

100bp

120 130
GAT AAATCTGGTCTTATTTCC

Nature Genetics - 38, 1166 - 1172 (2006)




Homologous
chromosomes

Genes A and B far apart;
crossing over more likely
v - Genes B and C close together;

crossing over less likely

Chromosome
crossover

Recombinant
chromosomes

= Alelos: p+g=1

Non-recombinant
chromosomes

Deseauilibricyd e IGAMIENIN®,

2 (fo_ﬁ)2
= r’

= |ndividuos:

Frecuencias genotipicas experimentales

f(aa) 0,625 0,113
f(ab) 0,250 0,070
f(bb) 0,125 0,817

Frecuencias alelicas

f(a) 0,750 0,148
f(b) 0,250 0,852

Frecuencias genotipicas teoricas

f(aa) 0,563 0,022
flab) 0,375 0,252
f(bb) 0,063 0,726




TABLE 7-4

Some significant associations of HLA alleles with increased risk for various diseases

Diseasze Associated HLA allele Relative risk*
Ankylesing spondylitis B27 20
Coodpasture's syndrome DRz 16
Cluten-genzitive enterepathy DE3 12
Hereditary hermochrematesis Al 2.3
B14 2.3
A3/B14 o0
Insulin-dependernt diabetes mellitus DR4/DIRZ 20
Multiple seleresis DRz 5
Myasthenia gravis DE3 10
Mareolepsay DRz 130
Reactive arthritis [Yrsinia, Salmorella, Corososeue) B27 18
Reiter's syndrorme B27 37
Rheumateid arthritis DR4 10
Sjogren's gyndrome D3 +]
Systemic lupus erythematesus OR3 5

"Relathe rigk s calzulated by dividing the frequency of the HLA allzle in the patient population by the frequensy In the general papulation:

_ tAg” (A7) disease
(g™ (Ag7) cartrol

~Lata fram 3AM COr A Comprehensive Krawledge Sase af (mtermal Mediciee, D.C. Dale and D, D, Fedarman, ads,, 1997, Szlantifiz Amarizan, Naw York,

Int J Immunogenet. 2014 Feb;41(1):1-12
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Nature Genetics 47, 1107-1113 (2015)
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-Gatorade

=  Debe establecerse una relacion
de la presencia del marcador
con una modificacion
funcional que condicione o
favorezca la enfermedad

= El hallazgo per se no significa
mayor cosa
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Hyphen used to separate Suffix used to denote
gene name from HLA prefix changes in expression
Separator % Field Separators

|
HLA-A*02: 101T01102N

.— </ \

- HLA Prefix « *] Gene Field 4; used to show
differencesin a
Field 1; allele group non-coding region
Field 2; specific HLA protein
1#
Field 3; used to show a synonymous DNA
substitution within the coding region
Letter Significance

Null allele (produces a non-functional protein)
Lower than normal cell surface expression

Soluble protein not found on cell surface
Questionable (allele may affect normal expression)

Protein that is present in cytoplasm but not cell surface

X O/ wn - Z

Aberrant expression (uncertain if protein is expressed)
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MHC de clase Il MHC de clase | MHC de clase Ib
728
503
414
120
68 . 60
23 23 25
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DPB DPA DaB DOA E G F MICA MIKB

* * £ Tat

Una incompatibilidad menor en HLA-A y -B se define como 2 antigenos que pertenecen al
mismo CREG.

Una incompatibilidad menor en DR se define como un par de alelos DRB1 que codifican la
misma especificidad DR serolégica, por ejemplo DRB1*0401 vs. DRB1*0404.

Hoy en dia se acepta que la compatibilidad para los alelos DRB1y DOB1 tiene una relevancia
significativa en el riesgo de desarrollar un GVHD.

Blood. 2015 Feb 12;125(7):1058-9
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CREG presentt
CREG* Donor Recipient CREG match status$
1C A - Match
10C = + Major mismatch
2C + + Match |
5C + - Match
7C + + Match
scroligicamente
8C + - Match
= = Match |
+ - . )
Major mismatch
+ = Match

Blood. 2007 May 1;109(9):4064-70. & Gaceta Médica de México. 2012;148:52-67
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Host versus graft discase:

| Graft versus host discase:

= La piel es el blanco mas frecuente,
seguido por la mucosa oral,
higado, ojo y tracto Gl, no
obstante, todos los organos puedes
ser afectados




Implicacione’s

% Kidney was removed because of acute transplant rejection. Note
the swollen and hemorrhagic appearance of this entire kidney
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Conditioning Microbial flora release PAMPs Cytolytic granules Inflammatory Recruitment cf
= Radiation : (CpG and LPS} ¥ (perforin and cytokines innate effector cells
= Chemotherapy { ,::23 granzymes) (IFNy and TNF) (natural killer cells
» Antibodies ! £S5 and macrophages)
~a | , : Death ligands
TCR. co-stimulation (FasL and TRAIL)
@ / and cytckines :
! b e Gitins Death receptors =
HSC graft amag R Target (Fas, DR4 and DR5) 3
release DAMPs cell b
' and cytokines |
P § Host APC ol «
death
Host conditioning Immune activation Effector phase
» Tissue damage —-* ANtigen presentation P + Donor effector cells attack host
+ Microbial products + Donor T cell activation tissues and tumour resulting in
released and proliferation cytolysis, cytokine release and
+ Inflammation recruitment of inflammatory cells
Target organs commonly involved in acute GVHD Beneficial GVT effect
A N f \
T Y
* MHC
= Mincr
histocompatibility
antigens
» Tumour-specific
antigens

*« MHC
= Minor histocompatibility antigens

Nature Reviews Cancer 10, 213-221 (March 2010)
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Acute GVHD (Grade IlI-IV)t

Acute GVHD (Grade II-IV)t

Chronic GVHD}

HLA Match or mismatch* N RR 95% CI P RR 95% CI P N RR 95% CI P

A Match 1.00 .001 1.00 .002 5892 1.00 .328
Mismatch 1.29 1.10-1.51 .18 1.06-1.32 636 1.06 0.94-1.21

B Match 1.00 1.00 .001 6217 1.00 235
Mismatch 1.42 1.16-1.73 1.28 1.11-1.48 311 1.10 0.94-1.30

G Match 1.00 1.00 =.001 47 1.00 <.001
Mismatch 1.63 1.45-1.83 1.27 1.17-1.37 1.24 1.13-1.35

DRB1 Match 1.00 1.00 =.001 49 1.00 262
Mismatch 1.21 1.03-1.43 1.24 1.11-1.39 1592 0.93 0.82-1.05

DQB1 Match 1.00 1.00 126 4758 1.00 .018
Mismatch 2217 1.08 0.92-1.27 1.09 0.98-1.22 1770 1.15 1.03-1.30

DPB1 Match 2604 1.00 =001 2223 1.00 367
Mismatch 5294 1.23 1.09-1.38 1.26-1.47 4305 1.04 0.96-1.12

Acute GVHD (Grade llI-IV)t Acute GVHD (Grade I[I-IV)} Mortalityt

HLA matching* 95% ClI P RR 95% ClI P RR 95% ClI P

DRB1 match and DQB1 match 5356 1.00 1.00

DRB1 mismatch and DQB1 match 0.74-1.28 866 1.19 1.00-1.42 046 1.04 0.88-1.22 662

DRB1 match and DQB1 mismatch 0.73-1.16 482 1.05 0.91-1.21 517 1.04 0.92-1.19 532

DRB1 mismatch and DQB1 mismatch 1.16-1.50 <001 1.34 1.23-1.46 =.001 1.17 1.08-1.27 =.001

BLOOD, 12 FEBRUARY 2015 x VOLUME 125, NUMBER 7
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R Mipificacion

Linfocitos del paciente [o[o]o[o]o]o]olo]o]=
HLA-AT, A23; . 'ololololololololo]a
B8, B44; _ lo[o]o[o[o[olo]olo]C
Cwd, Cw7 el eloels
A1l :m'qim'uo'l\'oo'm'g
Cw7 Placa Terasaki
4
Ac anti Ac anti
HLA-A1 HLA-A2
e |
Complemento
(R N @
JE— U =]
Colorante de
. exclusion @
Célula lisada Célula viva
Alelo HLA-A1 identificado
Prueba de microlinfocitotoxicidad PCR-SSP

Prueba de Terasaki




Rl Al pificacion

Serotyping

Sequence Specific
Oligonucleotide
Hybridization (SSO)

Sanger Sequencing

Next-Gen Seq

Typing Methods

Non-sequencing based typing method
where antibodies specific to HLA
proteins are used to identify the
proteins on the cell surface.

Typing method where specific oligos are
first designed for genes of interest and
then hybridized to patient or donor
DNA to check for hybridization.

Sanger sequencing or Sequencing by
Termination (SBT) is a cdassical method
used for sequencing specific regions of
the MHC.

Performing long range PCR to amplify
HLA genes in MHC region, fragmenting
the amplified genes and then
preforming deep sequencing.

Low Cost
Rapid

Traditional

Checking of specific
target
Efficient

Used to sequence
regions of interest
Fast

Base pair resolution
Coverage only 2x

Deep coverage {1000x)
Total MHC coverage
Rapid high throughput
Accurate and efficient
Phasing

“hethod | moosmetiod | | o

Crude Method

Protein based detection
Inaccurate typing
Protein binding to more
than one serotype

Cannot account for
unrecorded alleles
Hybridization errors
Need to know target
sequence

Cannot phase

Different HLA alleles
share similar sequences,
difficulty aligning.
Cannot phase

Data Analysis

illumina




) Carackarsticas

Class | Class Il

Peptide-binding
groove ‘

p,-microglobulin

Plasma
membrane ? ¢
Cytoplasmic Cytoplf:\smlc
tail tail
| |

TABLE 6-4 Features of Class | and Class Il MHC Molecules

Feature Class | MHC Class Il MHC

Polypeptide chains a aand p

Locations of polymorphic residues

al and o2 domains

al and 1 domains

Binding site for T cell coreceptor

CD8 binds mainly to the «3 domain

CD4 binds to a pocket created by parts of a2
and p2 domains

Size of peptide-binding cleft

Accommodates peptides of 8-11 residues

Accommodates peptides of 10-30 residues
or more

Nomenclature

Human

Mouse

HLA-A, HLA-B, HLA-C
H-2K, H-2D, H-2L

HLA-DR, HLA-DQ, HLA-DP
I-A, I-E

N Engl J Med 2000; 343:702-709




Peptide-bindingj /Peptide

CD8 binding
site
Transmembrane
_«region

%

Disulfide bond -----

SOLORIIIRIIAIIO .
Ig domain . )
C

- 2015 @abbas basic immunology
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) Pere ve valill AnHficenesyyy

=  Antigeno: Sustancia extrana capaz de ser
reconocida por el sistema inmune,
especificamente por el TCR o BCR

Inmundgeno: es un antigeno que es capaz
de provocar una respuesta inmune
incluyendo la produccion de anticuerpos

=  Antigenicidad: es la capacidad de una
sustancia para combinarse especificamente
con los productos de la respuesta inmune
(anticuerpos, TCR)

=  |nmunogenicidad: Es la capacidad de una
sustancia para inducir una respuesta
inmune celular u humoral

. Antigeénico no siempre inmunogénico




j KHaptenos s

Microbial
protein
antigen

2 \
f . : Conformational

endocytosis B cell receptor

Carrier FE AT Antibodies to hapten of antigen
Immunize
rabbit :Li‘ :[i,
" o TN
o & Antigen processing
Antibodies to carrier and presentation
. . \

Class Il
MHC-peptide
complex

Hapten-cartier

conhjugate %
ii‘r

Antibodies to conjugate

\ Activated
CD4+
T cell

-

~ Tcell recognition '
of antigen

=  Hapteno: Sustancia de bajo peso molecular que no
es capaz de inducir una respuesta inmune por si
misma, pero que es capaz de reaccionar con los
productos de una respuesta inmune especifica
(anticuerpos).

=  Pueden comportarse como inmunégenos cuando se
unen a una molécula portadora (Portador o
Carrier)
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Alérgeno lineal Alérgeno conformacional
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B B Uperantigenos

Enddégenos, provienen
principalmente de virus (EBV)

Exdgenos, provienen principalmente
de microorganismos: staphylococcal
enterotoxins A, B, C1to C3,
streptococcal pyrogenic exotoxins Al
to A4, C.

Superantigenos de células B
(staphylococcal protein A and
protein Fv)

Antigen Presenting Cell

MHC Class Il
A Superantigen

Vo VB

TCR
Ca CB

T-Cell

- Dermatology Online Journal 14 (2): 3




_ Supere

Staphylococcal enterotoxins A, B, C1
to C3
Toxic shock syndrome

Front Immunol. 2016; 7: 23.

TAELE 2 | Commaon differentially expressed genes induced by

superantigens in witro and in wivo.

Pathway/network  Gene

Major function

Innate responss ILB, TFm, LTA, IL174A, IL22

Fhiy
CHCL11, CXXCS, OCLT,
¥OL1

CISH, CiITA, GEPZ, TRAF,
RGES16

PDE4DIF, PDE4E, PFTGERS,
P2RY14

WEDDD, GMAS, CEF1R
STAT1, 5TATZ, STATA. IRFT
BATF, BATF2

B0OCE1, 50082, 50053
CDaa, CO74, ICAM

HNRPZ

Rel A, Ral, MAEBia

DA damags RIPK2
respanssa CTPS. UFP1
Fi1, Piki2
GADDASG
ER stressfowidative  SIAH2
slress HICMEA
JunB
WMGSTI

Metabolic stiress IL2, IL2RA, MACFT
FABPdY, GD3E
HK1, PDEA4, PGS
TARS, NDST2

Apoptosis PLSCR1, NR4A1
CO40, THFRSFS
Casp 4, CFLAR
VICAN, LMNE1
BCL2, BCLG
COND2
PLAZGT

Others ARIDSA, ZHTESE, MDST2

Host defense, inflammetion
Host defense, antimicrobial
Hoet defensa, call migration

Signal tramsduction

Signal tramsduction

Signal tremaduction
Tranacription factor (TF)
IFM-inducible TF
JARSSTAT counter-regulator
Immune regulation
ascular signaling
MFeB regulatos

DA sensor interactor
Mudeic acid synithesis
DA repair/assaminhy
Ok repair adantorn
Uniquitin E3 ligese
Mermiorans integrity
Siress resporae TF

Ceedl protection

Call profiferation reguiator
Fatty acid metabolism
Call metabolism
Synthatase

hemibrans integrity
THFRSF, death receptor
Caapase reguletor

Call matrix breskoown
Anti-apoptotic regulator
Cell cyde regulator
Ceardiovasculer damage




ipes” e anticenes

Agentes patdgenos
citosolicos

Presentacion cruzada
de antigenos exogenos

Agentes patogenos
intravesiculares

Agentes patégenos
y toxinas extracelulares

i

cualqmer célula

macréfago

Degradacion en

Citosol

Citosol (mediante
retrotranslocacion)

Vesiculas endociticas (pH bajo)

Vesiculas endociticas (pH bajo)

Union de los péptidos a

MHC de clase |

MHC de clase |

MHC de clase Il

MHC de clase Il

Presentacion a

Células T CD8 efectoras

Células T CD8 indiferenciadas

Células T CD4 efectoras

Células T CD4 efectoras

Efecto sobre la célula
presentadora

Muerte celular

La célula presentadora,
generalmente una
célula dendritica,

activa a la célula T CD8

Activacion para
eliminar bacterias y
parasitos intravesiculares

Activacion de células B para
que secreten Ig y eliminar
bacterias/toxinas extracelulares




Small antigen
(<70 kDa)

SCS

2o \'\d\&“

2y

Follicle

Lymph node

High endothelial
venules (HEV)

Subcapsular
sinus (SCS)

Efferent/
afferent
blood
vessels

e

Efferent
lymph
fluid
Cortex
Follicle
Conduit

network

Trabecular
sinuses /
Afferent  Germinal
lymph fluid center
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TABLE 6-2 Properties and Functions of Antigen-Presenting Cells

Expression of

Cell Type Class Il MHC

Costimulators

Principal Function

Constitutive; increases with
maturation; increased by
IFN-y

Dendritic cells

Constitutive; increases with
maturation; inducible by IFN-y,
CD40-CD40L interactions

Initiation of T cell responses to protein
antigens {priming)

Macrophages
IFN-y

Low or negative; inducible by

Inducible by LPS, IFN-y, CD40-CD40L
interactions

Effector phase of cell-mediated immune
responses (T cell-enhanced killing of
phagocytosed microbes)

B lymphocytes Constitutive; increased by

IL-4

Induced by T cells (CD40-CD40L
interactions), antigen receptor
cross-linking

Antigen presentation to CD4" helper T cells
in humoral immune responses (cognate T
cell-B cell interactions)

Vascular endothelial cells Inducible by IFN-y;

constitutive in humans

Constitutive (inducible in mice)

May promote activation of antigen-specific
T cells at site of antigen exposure

Various epithelial and
mesenchymal cells

Inducible by IFN-y

Probably none

No known physiologic fungtion

IFN-y, interferon-y; IL-4, interleukin-4; LPS, lipopolysaccharide.
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Professional Phagocytes

o«

E

Neutrophils Hybrids DCs
Ly6G, 7/4, CD62L & CXCR2 MHC II, CD11c & CD205
Endocytosis Morphology
NET formation Probing motion
Bacterial killing Podosome formation
MPO & MMP9 production Cytokine production
Cathelicidin Antigen presentation

Figure 1. Dual properties of neutrophil-DC hybrids. Neutrophil-DC
hybrids (in red) exhibit the surface markers and functional properties of
neutrophils as shown in green. At the same time, hybrid cells resemble
conventional DCs by surface phenotype, morphology, and function, as
shown in blue.

J. Leukoc. Biol. 98: 000—000; 2015.
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TABLE 1. Cytokine-induced acquisition of APC-like properties by human neutrophils in culture
Source Culture conditions APCHike properties Neutrophil properties
Blood IFN-y (20 h) MHC II
Blood GM-CSF (44 h) MHC I1 PMN morphology
Blood GM-CSF + 1L-3 (40 h) MHC I1
Blood GM-CSF + IFN-y (44 h) MHC II, SAg presentation
Blood GM-CSF + IFN-y (48 h) MHC I1, CD83, CD86, TT CD66b, CD15, bacterial uptake
presentation
Blood GM-CSF + IFN-y + TNF-o (48 h) MHC II, CD40, CD83, SAg PMN morphology, CD11b, CD66b
presentation, cross-presentation
Blood TNF-« + IFN-y (6-18 h) CDR83, CCRE, chemotaxis to MIP-3a
Blood” GM-CSF + IL-4 + TNF-a (6-9 days) MHC II, CD1, CD40, CD80, CD86, MPO, lactoferrin
TT presentation, allogeneic T cell
stimulation, DC morphology
BM GM-CSF + IL-4 + TNF-a (7 days) MHC II, CD1 CD66b, CD15, CD24, CD89
TABLE 3. Emergence of unusual neutrophils with APC-like properties at inflammatory lesions
Species Tissue/disease APC-like properties Neutrophil properties
Human Blood/IFN-y treatment MHC II
Human Blood/GM-CSF treatment MHC 11
Human Blood/Wegener’s granulomatosis MHC 1T
Human Blood/Wegener’s granulomatosis CD80, CD86
Human Blood/bacterial infection CD86
Human  Synovial fluid/rheumatoid arthritis MHC 1II mRNA
Human  Synovial fluid/rheumatoid arthritis MHC II, CD64, CD83
Mouse Colon/inflammatory bowel disease MHC II, CD86, OVA presentation to
naive CD4 T cells
Mouse Peritoneal cavity/sterile MHC II, CD80, CD&6, DC Ly6G, 7/4, CD62L., CXCR2, bacterial
inflammation; peritoneal cavity/ morphology, OVA presentation to uptake and killing
bacterial infection; lymph node/ naive CD4 T cells, lymph node-
bacterial infection; skin,/chronic directed homing
inflammation; lung/acute
inflammation
Human  Blood/sepsis CD40, CD64, CDS86, cross- CD15, CD66b
pI'ﬁ‘Sﬁl‘lLﬂ[]OI’l

J. Leukoc. Biol. 98: 000—000; 2015.
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Human Eosinophils Show Chemotaxis to
Lymphoid Chemokines and Exhibit
Antigen-Presenting-Cell-Like Properties upon
Stimulation with IFN-v, IL-3 and GM-CSF

Yun-Jae Jung? So-Youn WooP Myoung Ho Jang® Masayuki Miyasaka®
Kyung-Ha Ryu® Hae-Kyung Park” Ju-Young SeohP

Eur. J. Immunol. 1992. 22: 1919-1925 Eosinophil as antigen-presenting cell 1919
Victoria Del Pozo®, Eosinophil as antigen-presenting cell: activation
Belen De Andrés®, .

Elena Martin4, of T cell clones and T cell hybridoma by

Blanca Cardaba?,
Julio Cesar Fernandez,
Soledad Gallardo,

eosinophils after antigen processing™
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Las cadenas « del MHC de clase | | El complejo de MHC de clase | a: El proteasoma degrada proteinas Un péptido se une a la molécula

| parcialmente plegadas se unen [B,m se libera de la calnexina, se del citosol y productos del MHC de clase | y completa su

a la calnexina hasta que se une a un complejo de chaperones ribosomales defectuosos (DRIP) a plagamlan:;u. Lill moléculla del IIH!'IG

ensambla la microglobulina {3, (calreticulina, Erp57) y a la TAP fragmentos peptidicos. La TAP de %?#APM ibera d?tacﬂfrll ejo
por medio de la tapasina transporta péptidos al ER y sé exporta a la

membrana celular

&
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CD8* T cell

=  Proteinas citosélicas

=  Patdgenos intracelulares

= Células tumorales

=  Antigenos exégenos (presentacion
cruzada)

=  Presentacion de Ag a linfocitos T
CDs

<R
© Peptides

Proteinsin Proteasome

the cytosol t
or nucleus

- Nat Rev Immunol 2010; 10: 73. Nat Rev Immunol 2011; 11: 823
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(1) stabilization of peptide-receptive conformation

MHCII DM

i

fast on/off rate, peptide editing

G

. peptide

W

(3) dissociation upon binding of high affinity peptide

(}. O

(4) aggregation of empty MHC molecules without chaperones

I | I | ol

Current Opinion in Immunology

Current Opinion in Immunology 2012, 24:105-111
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Transportador asociado al
procesamiento antigénico (TAP)
v" Dos subunidades
v TAP1Y TAP2
v" Genes ligados al MHC @%3 Pi"“"’“’"‘e )
S ——p
= Familia de Transportadores ABC

Peptuoes

= Transporte activo dependiente de

ATP bmdmg =y
ATP

=  Péptidos 8-16 aa

. . Cytoplasm
= Extremos carboxilicos basicos o :

we o AT

- ER lumen

hidréfobos

- Nat Rev Immunol 2010; 10: 73. Nat Rev Immunol 2011; 11: 823. ] Biol Chem. 2012 Aug 3;287(32):27047
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CD8* T cell

TCR
MHC class |

Peptide

Glicoproteina
transmembrana

= Reclutamiento de dimeros
MHC-I-2 m y CRT

v Edicién de
péptidos. Alta
afinidad

Aminopeptidases

Caramelo JJ et al. 2004. J. Biol. Chem. 279:46280. Ritter C et al. 2005. EMBO J. 24:1730.
- Solda T, et al. 2007. Mol. Cell 27:238. . Neefjes Nat RevImmunol 2011; 11: 823
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Aminopeptidases

Solda T, et al. 2007. Mol. Cell 27:238. . Neefjes Nat RevImmunol 2011; 11: 823

- Caramelo JJ et al. 2004. J. Biol. Chem. 279:46280. Ritter C et al. 2005. EMBO J. 24:1730.
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La cagona invariable (Ii) forma un Tl 56 dkie o Bt andosoria Los fmﬁ_gems que experlmengam El HLA-DM se une a la molécula del MHC
w{r ;on Ia molécula del MHC de acidificado y deja un fragmento eudoutosus se degradan a péptidos en de clase Il lo que libera al fragmento
, lo que bloquea la unién de peptidico corto, CLIP, ain unido los endosomas, pero el péptido CLIP CLIP y permite que otros péptidos se unan.
péptidos y de proteinas plegadas alamowwlademm’:doelmll bloquea la unién de péptidos a Después la molécula del MHC de clase Il
de manera erronea moléculas del MHC de clase Il viaja hacia la superficie de la célula
@

Reticulo endoplasmico

\ Citosol

i
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= Antigenos exégenos
v" Receptores Fc
v" Receptores de C3b
v" BCR

v DEC205

Exogenous
protein

L J{ TCR
’*’, MHC class I

Protease

\

endosome

=  \ia endocitica

=  Microbios particulados
v Fagosoma
v" Fusién con
lisosomas

=  Presentacion a células CD4+

- Curr Opin Immunol.2006; 18: 64. Nat Rev Immunol 2008; 8(8):607. Nat Rev Immunol 2011; 11: 823
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Nature Reviews Microbiology 8, 296-307 (April 2010)
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Proteasoma

Reticulo endoplasmico
rugoso (RER)

— Antigeno
exogeno

clase 11

. todo

Via endogena
(MHC clase I)

Via exogena
(MHC clase II)

Antigeno

El antigeno endogeno es
degradado por proteasoma.

|

|
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endogeno '
|

S

|

Proteasoma

El péptido se transporta
al RER via TAP.

Microglobulina 3,

@ La cadena o del MHC clase 1
se une a calnexina y despues
a microglobulina f3,. La
calnexina se disocia.

La calreticulina y la tapasina
se unen. El MHC captura
peptido, v las carabinas
moleculares se disocian.

|
Péptido |
|

®

|
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El complejo MHC clase
I-péptido es transportado
del RER al complejo de
Golgi y a la membrana
plasmatica.

MHC
clase 1

\/ Reticulo endoplismico
rugoso (RER)

Complejo de Golgi
Cadena
invariante
CLIP digerida

MHC
clase 11

Las cadenas « y B del MHC
clase 11 se unen a una cadena
invariante, lo cual bloquea

la union de antigeno endogeno.

El complejo de MHC se dirige
a través del aparato de Golgi a
compartimientos de la

via endocitica.

®

La cadena invariante se
degrada y deja el
fragmento CLIP.

El antigeno exogeno se capta,
degrada y dirige a
compartimientos de la

via endocitica.

{ e - %\ Antigeno

exogeno

HLA-DM media el intercambio
de CLIP por péptido antigénico.

El complejo MHC clase
II-péptido es transportado
a la membrana plasmatica.
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Clase | Clase |l

= En su mayoria son pseudogenes = Limitado polimorfismo

=  Polimorfismo escaso o nulo =  Unidn del péptido a moléculas clase
|
=  Pueden presentar péptidos a células

T = Regulacién de la presentacion de
antigenos mediada por el MHC I
= HLA-E-HLA-H, HLA-), HLA-X v" HLA-DM
v" HLA-DO

= Ligandos de NKG2D
=  Familia MIC (MICA, MICE)

= CDt

- Vias et al. Nat Rev Immunol 2008, 8: 607. Netea. Nat Med 2010; 16:28
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CD1-restricted T cell
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Current Opinion in Immunology

=  Presente en compartimientos endosomailes

= Qlicolipidos microbiales

= Tolerancia central a lipidos propios

=  CD1 a pesar de ser parecido a MHC-I, se comporta como MHC-II
=  Los antigenos son lipidos y glucolipidos (micobacterias)

= Activa linfocitos T yO y NKT
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Maternal-fetal HLA sharing and preeclampsia: variation in effects by
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Paciente: Donante 1: Donante 2:
HLA- A*0201 HLA- A*0202 HLA- A*0201
B*0702 B*0702 B*1602
Cw*0401 Cw*0401 Cw*0401
DRB1*0101 DRB1*0104 DRB1*0101
DQB1*0501 DQB1*1206 DQB1*0501
Preguntas:

a) (Cudl de los donantes escoge para el trasplante? explique.

b) Expligue la relevancia de las diferentes moléculas del HLA en la fisiologia de
trasplantes.

c¢) Expligue la relevancia clinica de los haplotipos del HLA en relacién a los
trasplantes, de algunos ejemplos en funcion de sus RR o HR, explique.

. d) Expligue las patologias GVHD y HVGD.
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