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Paciente:

A*0201
B*0702
Cw*0401
DRB1*0101
DOA1*0501

Donante 1:

HLA-

A*0202
B*0702
Cw*0401
DRB1*0104

DQOA1*1206

Donante 2:

HLA-

A*0201
B*1602
Cw*0401
DRB1*0101
DOA1*0501
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(A)
Variable
V(DY Variable
vio)
BCR

Light
BCR
Heavy TCRa TCRE
(8) V segments D segments J segments
BCR,,. ~40 BCR,. 23 BCR,. 6
TCRY 52 TCRE 2 TCRY 13
BCR,,, 70 BCR,,, 45
TCR«  ~70 TCR« 61

VDJ recombination

Junctional nucleotide
addition/deletion
// r

COR1 CDR2 COR3

Somatic hypermutation RS 0——*—»«'%/&

Isotype class switch Transcription
recombination RNA processing ¢
11
(BCR only) UPTTTTRLIED S Vg 1 5 S L s I | A AAAA

TRENDS In immunology

Trends in Immunology Volume 35, Issue 12, p581-590
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'Antigen uptake' ' Antigen ' T cell effector
or synthesis presentation functions
CD8+ cytotoxic

Class |
MHC-associated 1 ymphoata
presentation of Killing of
cystolic antigen : ) antigen-expressing
-trolcyto:‘oxlct A Cytosolic ’0 target cell
yopeafes 8 antigen
Rt e e
- Antigen in
Macrophage endosome Macrophage
- activation:
destruction of
h t
Class Il Extracellular 5 ag,?fig'e?,s ed

antigen

CD4+ helper
T lymphocyte

MHC-associated
presentation of
extracellular antigen
to helper T cells

Cytokines

Antigen-
specific
B cell

Extracellular
antigen

2015 @abbas basic immunology
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Proteinas especializadas en la presentacion
antigénica

Codificadas por genes presentes en un locus
denominado complejo mayor de
histocompatibilidad (MHC)
Genes altamente polimorficos
Participan en:
v" Reconocimiento intercelular
v Discriminacién de lo propio y no pro

v Trasplante de tejido entre individuos

v" Presentacién de péptidos a los linfocitos T



L

Ellmegafcombolagenetico

Immunoglobulin
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A Non-classical MHC Class |
. ..'.' ‘ ‘
. HFE €= ',_ \
BTN1-3 ' '
PRSS16 Immune regulation >
L . NFKBIL1
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Antigen presentation
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_ ) CandEic matdimaling

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

=  Garantizar variabilidad

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

CIITA deficiency:
Bare lymphocyte
syndrome, clinically
similar to severe
combined
immunodeficiency

| r
"pseudo Constitutivas” / %

Cytoplasm MHC class | regulation

"\\ ’—\\
CREB 1 'NF-Y,
\ ’ \‘ ’

S -

Transcription

o — — — — e — e e e e e — — e w— — — — — — — — — — — — — — —

MHC class |l regulation
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= " pseudo Inducibles” :
P HHH - AT =)Ao

’ ~
CREB INF-Y*,
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http://dx.doi.org/10.3389/fimmu.2013.00397
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Los pacientes con ICS
cursan con infecciones
severas que se
manifiestan en la
edad neonatal
asociadas a sepsis,
neumonias, meningitis,
entre otras

Tabla 2. Expresion fenotipica de las ICS segun el

defecto genético presente,

Tipo de ICS Localizacién
Cromosomica

T-B+NK+
Deficiencia de la cadena a del 5p13
receptor de IL-7
Deficiencia de la cadena 6 de 1123
CD3
Deficiencia de la cadena € de 1123
CcD3
T-B+NK-
SCID ligada al cromosoma X Xq13.1
(Deficiencia de yc)
Deficiencia de CD45 1g31-1g32
Deficiencia de JAK3 19p13.1
T-B-NK+
Deficiencia del producto del 10p13
gen Artemis
Deficiencia de RAG1 y RAG2 11p13
T-B-NK-
Deficiencia de Adenosin 20q13.11

Deaminasa

Adaptado de (21)

Avan Biomed. 2013; Supl 1: 4-25.




enclermes las melcecules

Molécula clase I Molécula clase 11

Hendidura de
unién de péptido

Microglobulina B, 0

2007 @goldsby inmunologia de kuby




B [Canactenisticas

Class |

Class Il

Peptide-binding
groove ‘

membrane

B,-microglobulin

Cytoplasmic Cytdplasmic
J tail tail
| b
TABLE 6-4 Features of Class | and Class Il MHC Molecules
Feature Class | MHC Class Il MHC
Polypeptide chains a aandp

Locations of polymorphic residues a1 and a2 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 2
and 32 domains

Size of peptide-binding cleft Accommodates peptides of 8-11 residues Accommodates peptides of 10-30 residues

or more

Nomenclature

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

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

N Engl J Med 2000; 343:702-709
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Peptide-bindingj /Peptide

CD8 binding
site
Transmembrane

Disulfide bond -----

;‘,:-;;'r‘;;;_‘l'.,-.f__':.j ,‘-.;:.;,'.; KX FIORRE D ION __V:L_.x._, _J,;‘;,gj\';. 3
Ig domain ’
C

. 2015 @abbas basic immunology
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Hyphen used to separate Suffix used to denote
gene name from HLA prefix changes in expression
¢ 1
Separator % Field Separators

_J

| A
HLA-A*02:101:01:02N

HLA Prefix <~—'( Gene Field 4; used to show
¥ differencesin a
Field 1; allele group - non-coding region
Field 2; specific HLA protein

4
Fleld 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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Variabilidad
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| 1
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




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

Disease Associated HLA allele Relative risk*
Ankylosing spondylitis B27 %0
Coodpasture's eyndrome DR2 16
Cluten-sensitive enteropathy DR3 12
Hereditary herochromatosis A3 9.3

Bi4 23

A3/B14 90
Insulin-dependent diabetes mellitus DR4/DR3 20
Multiple seleresis DR2 5
Myasthenia gravis DR3 10
Nareolepsy DR2 130
Reactive arthritie {¥rsinia, Salmonelia, Gonococeus) B27 18
Reiter's syndrome B27 37
Rheumnatoid arthritis DR4 10
Sjogren's syndrome Dw3 6
Systernic lupus erythematosus DR3

"Relative risk is caleulated by dividing the fraquansy of the HLA allele in the patlent papulation by the frequaney In the general papulation:

& (A" (Ag”} disease
= (Ag™ fAgT) contral

"Oata from SAM CO: A Comprehensive Knowledge 8ase of inmternal Medicine, D. €. Dale and D. D. Fedarman, eds., 1997, Sclentific American, New York.

Int ] Immunogenet. 2014 Feb;41(1):1-12
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220 892 870150 B30 135 060 1.16 200 027 347 52 040 262 22 080 155 420 070 134 280 090 132 220

HLA-DRB1'15:01 HLA-DRB1715:01 HOM  HLA-DRB1°03:01 HLA-DRB1°03:01 HOM HLA-DRB1°13:03 HLA-DRB1°08:01  I{HLA-DQB1°03:02} r$9277565[T)
| HLA-A HLA-C  |HLA-B]LTA 111 H “
I | | L HLA-DPA

/.-——-—'7 e ey \ HLA-DRA HLA-DPB
_—— e N HLA-DRB '\

HLA-A02:01  HLA-A"02:01 HOM HLA-B"44:02 ¥ LAGTSE0T i822200200), arpi e OABYOd0 R HLAOGATQLOY X
{HLA-DQB1°03:02)  |{HLA-DRB1*15:01)

UK = - - - —.— -

GER - L s 3 - i - e b
USA —-— -a- —a— o —-— - —.— e
SWE e - e ——— — — e ——

ITA — —— _— —_ _ — _ —
BEL i - : —_— — —_— ———
AUSNZ ~ — i i = i = i 2 5 32 =1 =
DEN — g i P = i i
NOR R b — : - —— i

FIN ————- ; = : : : e

FRA  ——— — —FF | : e
META * * * < > * <> *

120 0.18 057 240 030 0.78 1.20 0.10 048 3.400.10 063 210060 1.30 3.30 0.10  0.60 270 0.20 0.65 2.20

Nature Genetics 47, 1107-1113 (2015)
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.

= 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




i Waniabilidad

MHC de clase Il MHC de clase | MHC de clase Ib

728

503

414

120

68 60
23 32 23 20 25
— | — 3 8 e —
DPB DPA DaB DQA E G F MICA MIKB

* @ £ Tat

Una incompatibilidad menor en HLA-A y -B se define como 2 antigenos que pertenecenal
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 | m

CREG §

CREG 10

CREG 12

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




B A pificacion

Serotyping

Sequence Specific
Oligonuclectide
Hybridization (SS0)

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 classical 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
Etficient

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 | sooumetiod | e | 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,
difficuity aligning.
Cannot phase

Data Analysis

Humina




_ Tipificacion

Linfocitos del paciente ofo CIEIEIE
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HLA-A1, A23; e e Slolclelnicls

B8, B44; i lo[ojolo[o]o[o[o]o[o
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Cw4, Cw7 lololo|o|ojolojolol«
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4

Ac anti
HLA-A2

Ac anti
HLA-A1

b o
_.----._ Complemento
(@} °p
\\~_:_—_‘/ | l

¢ —ol

Colorante de
exclusion @
Célula lisada Célulaviva

Alelo HLA-A1 identificado

Prueba de microlinfocitotoxicidad PCR-SSP
Prueba de Terasaki




J Implicaciones

Kidney was removed because of acute transplant rejection. Note
the swollen and hemorrhagic appearance of this entire kidney
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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




_ ) Cref=varsus=hest clisease

Conditioning Microbial flora release PAMPs Cytolytic granules Inflammatory Recruitment of
= Radiation = (CpG and LPS} (perforin and cytokines innate effector cells
= Chemotherapy { @& granzymes) (IFNy and TNF) (natural killer cells
= Antibodies = @ and macrophages)
~A ‘ : 7 Death ligands
TCR. co-stimulation (FasL and TRAIL)
and cytckines
oL =
© ! - Death receptors
HSC graft Bamaged thisies 'y Target (Fas, DR4 and DRS)
release DAMPS cell -
and cytokines
Host APC el «
death
Host conditioning Immune activation Effector phase
« Tissue damage —-* ANtigen presentation P » Donor effector cells attack host
» Microbial products « Doner T cell activation tissues and tumour resulting in
released and proliferation cytolysis, cytokine release and
« Inflammation / recruitment of inflammatory cells

Target organs commonly invalved in acute GVHD Beneficial GVT effect

* MHC

= Mincr

histocompatibility
antigens

» Tumour-specific
antigens

* MHC
= Minor histocompatibility antigens

Nature Reviews Cancer 10, 213-221 (March 2010)




) Creffversus=hest clissase

Acute GVHD (Grade llI-IV)t Acute GVHD (Grade lI-1V)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 1.00 .002 5892 1.00 .328
Mismatch 1.29 1.10-1.51 1.06-1.32 636 1.06 0.94-1.21

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

C Match 1.00 <.001 1.00 <.001
Mismatch 1.63 1.45-1.83 1.17-1.37 1.24 1.13-1.35

DRB1 Match 1.00 <.001 C 1.00 .262
Mismatch 1.21 1.03-1.43 1.11-1.39 1592 0.93 0.82-1.05

DQB1 Match 1.00 3 126 4758 1.00 .018
Mismatch 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 IlI-IV)t Acute GVHD (Grade lI-IV)t Mortalityt

HLA matching* N RR 95% CI P RR 95% CI P RR 95% CI P

DRB1 match and DQB1 match 5356 1.00 1.00 1.00

DRB1 mismatch and DQB1 match 325 0.98 0.74-1.28 .866 1.19 1.00-1.42 .046 1.04 0.88-1.22 .662

DRB1 match and DQB1 mismatch 0.92 0.73-1.16 .482 1.05 0.91-1.21 45 7 1.04 0.92-1.19 532

DRB1 mismatch and DQB1 mismatch 1.32 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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=  Antigeno: Sustancia extrafa capaz de ser
reconocida por el sistema inmune,
especificamente por el TCR o BCR

Inmunégeno: es un antigeno que es capaz
de provocar una respuesta inmune
incluyendo la produccién 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

. Antigénico no siempre inmunogeénico




__JRleptenes
0 >

v
Antibodies to hapten

Immunize
rabbit {‘ {
¥ >

Antibodies to catrier

Carrier Hapten

#

Hapten-cartier

conjugate 4
i‘

l Antibodies to conjugate

—

=  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 inmundgenos cuando se

unen a una molécula portadora (Portador o
Carrier)

Linear peptide
“carrier epitope"

Microbial
protein
antigen

i Receptor-mediated ;

Conformational
epitope-specific

endocytosis B cell receptor

of antigen

1

"Antigen processing

and presentation

Class Il
MHC-peptide
complex

Activated
CD4+
T cell

T

" T cell recognition

of antigen
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Alérgeno lineal Alérgeno conformacional
L
¥ ,k. Q:v‘..!
itopo o determinante antigénico: i‘{:“n\
o 7 Ld . Cd ‘
rcion del antigeno que interactta con S B
. "l
TCR, BCR o con los anticuerpos WY
secretados
Calentamiento
Jugo gastrico
v" Lineales Calor, etc.
v" Conformacionales .(
"-‘ “--.S - -e
S Y “ e Y o? “u
Reaccion aléraica No reaccion aléraica




B BUiperantigeno'’s

¥ Endégenos, provienen
principalmente de virus (EBV) Antigen Presenting Cell

=  Exdgenos, provienen principalmente Ra—— "
de microorganismos: staphylococcal A . Superantigen
enterotoxins A, B, C1 to C3, e v
streptococcal pyrogenic exotoxins Al
to A4, C. L
Ca Cp
= Superantigenos de células B
(staphylococcal protein A and T-Cell
protein Fv)

. Dermatology Online Journal 14 (2): 3




TABLE 2 | Common differentially expressed genes induced by
superantigens in vitro and in vivo.
Pathway/network Gene Masjor function
StGphybCOCCGl enterOtOXinS A, B, C1 Innate response IL6, TNFu, LTA, IL17A,IL22  Host defense, inflammation
to C3 FNy Host defense, mmm
CXCL11, CXXCS, CCL7, Host defense, csll migration
A XCcL1
Toxic shock syndrome T ”
RGS16
PDE4DIP, PDEAB, PTGERS,  Signal transduction
P2RY14
NEDDS, GNAS, CSF1R Signal transduction
STAT1, STAT2, STAT3, IRF7  Transcription factor (TF)
BATF, BATF2 IFN-inducible TF
80CS1, S0CS2, SCCSs3 JAK/STAT counter-reguiator
CD&g, CD74, iICAM Immune regulation
NRP2 Vascular signalng
Rel A, Rel, NFvBia NFxE regulator
DNA damage RIPK2 DNA sensor interactor
response CTPS, UPP1 Nudeic acid synthesis
PIM1, PIM2 DNA repair/assembly
GADDASG DNA repair adaptor
ER stress/oxidative  SIAH2 Ubiquitin E3 ligase
stress KCNEA Membrana integrity
JunB Stress response TF
MGST1 Cell protection
Metabolkc stress IL2, IL2RA, MACFY Cell prokferation reguiator
FABP4, CD38 Fatty acid matabolism
HK1, PDK4, PGS1 Cdll metabofism
TARS. NDST2 Synthetase
Apoptosis PLSCR1, NR4AY Membrane integrity
CD40, TNFRSF2 TNFRSF, death receptor
Casp 4, CFLAR Caspase regulator
VCAN, LMNE1 Cell matrix braakcdown
BCL2, BCL6 Anti-apoptotic reguiator
CCND2 Cdll cyde reguiator
PLA2G? Cardiovascular damage
Front Immunol. 2016; 7: 23. o ARIDEA. ZBTBSS: ND&TS




Small antigen
(<70 kDa)

Mo J‘o
Follicle

Follicle

Cortex

Lymph node

Subcapsular
sinus (SCS)

High endothelial
venules (HEV)

Efferent/
afferent
blood
vessels

TS

Efferent
lymph
fluid

Follicle

Conduit
network

Trabecular
sinuses /
Afferent  Germinal
lymph fluid center

Larger antigen

(>70 kDa)
E SCS
W

c
%

FoyRIIB Macl DC-SIGN

%t

GA i
i ' ()
Internalization and
Follicle antigen recycling
n Paracortex FcyRIIB DC-SIGN

v

0601

H Follicle

FDC

*

[ £44]

Internalization and
antigen recycling

FcyRIIB CR1/2 DC-SIGN

Germinal
center

T
Cell surface receptors

SCS
Mo

Immigrar]
DCs

FDCs

°
-«
Cell-free =

antigen

Calls in the body tissues

Skin

vessal
Connective lissue

To lymph node

Lymph
.. hode

Lymphatic |

Gastrointestinal

Respiratory tract

Q_}iv ‘

Sy

Blood-borne antigens
Lymph node collects | |are captured by antigen-
antigen from epithelium presenting cells
and connective tissue in the spleen
Antenole '
Annu. Rev.Immunol. 2010. 28:185-210 3
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Profesionales vs no profesionales

células dendriticas

Profesionales

CINCelulayfdendriticas

= Macréfagos i
= Células B

No profesionales
= Células endoteliales
= Fibroblastos
= Células epiteliales del timo

Toxina microbiana

W[b‘l) otraaaas
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- ANEIGENO'S

Célula dendritica

En reposo

Macrofago

Activado

Activado

MIC

o MIIC MHC G
clase 1 s 4
MHC clase | clseq Sl ML J
clase 11 B7
clase 11 clase 11
: — Endocitosis, fagocitosis
Captacion de s ; £ ironci ;
2 :?, n( (por células de Fagocitosis Fagocitosis Endocitosis mcdiada Fodocitosts tcciada
nageno Langerhans) por receptor por receptor
Expresion de Constitutiva Inducible Inducible Constitutiva Constitutiva
MHC clase 11 (+++) (=) (+4) (++) (+++)
Actividad Constitutiva B7 Inducible Inducible Inducible por B7 Inducible por BY
coestimuladora (+++) por B7 (=) por B7 (++) (=) (++)
5 = Células T - =
Activacion de ghms : ef“’gm ) efectoras Células T efectoras gz:u::ss :;: v}:gcig::s
célula T lulas T efectoras 7 Slulas Células T de memoria = <
Células T de memoria 2‘2::2;: 5 Células T de memoria




| Propiccleces  iuncdenes ¢l las ARGCs

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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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.
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= En su mayoria son pseudogenes = Limitado polimorfismo

= Polimorfismo escaso o nulo =  Unién del péptido a moléculas clase
Il
= Pueden presentar péptidos a células

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

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

= CDt
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= Presente en compartimientos endosomales

= Qlicolipidos microbiales

= Tolerancia central a lipidos propios

=  CD1a 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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