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CELULAS “NATURAL
KILLE

O

LINFOCITOS GRANDES GRANULARES NKcell s
CAPACES DE PRODUCIR CITOQUINAS E ;‘
INFLAMATORIAS Y DESTRUIR CELULAS — fﬁ.?éz.
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ONTOGENIA DE CELULAS NK

early lymphoid precursors (ELPs).
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EL DESARROLLO DE CELULAS NK
DEPENDE DE IL-15
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Ontogenia
del estroma de M.O.

NKP: precursor de células NK
NKi: Célula NK inmadura

IL-1

MNKm:
Ceélula NK madura

IL-7

(no indispensable)
/ 4
CD34" *s

IL-15R* 4 CD56bright

Las células CD56"rsht maduran a
CD564im en los GL por seiiales
inducidas por las DCs

PLC: progenitor
linfoide comuin

CD34*, FIt3*, C-kit* CD564m




~5-20% de los linfocitos de sangre
periférica

~5% linfocitos en el bazo
Abundantes en el higado

Baja frecuencia en el timo, médula osea,
nodulos linfaticos y linfaticos no
infectados

>90% de los linfocitos en el tejido
decidual



¢Qué papel cumplen las células NK?

- Defensa frente a bacterias y parasitos
intracelulares

» Control de infecciones virales
- Eliminacion de células tumorales

- Determinacion del perfil de respuesta
adaptativa que se montara contra un
determinado patogeno




CD56bright CD56b”9m | CD16dim/ne
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TRAFICO Y MIGRACION

CD 5 Gdim
CD 1 6bright

O

CD62L+,CCR7+: TRAFICO A OLS
CROSS TALK CON LINFOCITOSTYOD

SECRECION DE INF-y: ¢SHIFT A Thi?

CD62L-,CCR7-: NO INGRESAN A OLS
REPRESENTA EL 90% DE CELULAS NK EN
SANGRE PERIFERICA




Citoquinas que regulan la actividad de las células NK

Estimula citotoxicidad, proliferacion y
produccion de citoquinas

Estimula citotoxicidad, proliferacion y
produccion de citoquinas

Estimula citotoxicidad, proliferacion y
produccion de citoquinas

Estimula citotoxicidad

Estimula citotoxicidad

Inhibe produccion de citoquinas




Induccion respuesta Thi. Activacion de
monocitos y macroéfagos

Mediador de la respuesta inflamatoria. Activa
monocito y LT. Accion litica

Factor estimulante de colonias de
granulocitos/macroéfagos

Inmunosupresion

Induce proliferacion y diferenciacion de
precursores hematopoyéticos

Inmunosupresion




a DC-mediated NK-cell activation

Cell-contact-dependent signals:
NKG2D ligand-NKG2D
g Pathogen LFA1-ICAM1

CLRB-NKR-P1E or -P1D
TLR-mediated CDV0-CD27 MNK-cell
signals CD48-284 activation — IFN-y
L = —_—
Soluble signals: = Cytolysis
IFN-ce, IFN-3, NK cell
IL-2, IL-12, IL-15
and IL-18

b DC-mediated NK-cell proliferation
IL-12andIL-18 NK-cell proliferation 0
IL-15 MNE-cell survival 0

€ NK-cell-mediated DC activation

c IFN-y and TNF - DC maturation

Immature DC

d MNK-cell-mediated DC elimination
MEp30- and TRAIL-

mediated signals DC lysis h
CD94-NKG2A- laa

mediated signals

== Y
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RECEPTORES DE
CELULAS NK

(Ch161)
(cb22e6)

MEK-cell activation MK-call inhbition
{lurmour-call [self-protection, mmune escaps)

Mature Reviews | Cancer




EN CONDICIONES NORMALES, EXISTE EQUILIBRIO ENTRE
RECEPTORES ACTIVADORES E INHIBIDORES......

Medsc HDE® www.medscape.com

MK cells lyse cells that ,’ \ MK cells lyse MHC I+ cells that
lack self-MHC class | \ upregulate stimulatory ligands
NK cell
\
' \
:3‘;"}"2”!;:“” Inhlblmr‘
' P " receptor
Stimulatory Loy
I gands ~—__ E‘:alf I".I'IHf'
. Transf:}rnatlunf Transfc’matlnm
o . infectio infectigh
()
wr \ /
. \ /
\ /
\ Mormal cell /

N « (Protected) P

g Lt

LA INDU,CCION DE LA MAYORIA DE LAS FUNCIO[\IES EFEQTORAS DE LA
CELULA NK REQUIEREN EL CONTACTO CELULA-CELULA....




RECEPTORES INHIBIDORES EXPRESADOS
POR CELULAS NK

(CD94/CD159a)

(CD161)
(CD328)
(CD329)
D300a)

HLA-C group 2

HLA-C group 1 —
HLA-B alleles <

HLA-A alleles =

Multiple HLA class |

HLA-E
E/N/P-cadherin
LLT1

sialic acid
sialic acid
?




[ highly polymofnhic [] polymorphic [ oligomorphic monomrphic

Figure 3-23 The Immune Systet’:, 2/e (© Garland Science 2005)

Estas moléculas son

importantes en la Estas moléculas son
presentacion de antigenos a importantes ligandos
linfocitos TCDS8* inhibidores de células NK




INHIBICION
DE LA
FUNCION
NK...

[ imsm () v-set immunoglobulin domain ' GP! linker
B mm © c2-set immunagiobuiin domain ‘ Lectin-lixe domain

I e i




RECEPTORES ACTIVADORES EXPRESADOS
POR CELULAS NK

O

Receptor Ligand
1A) I9G
7) ?
5) Viral hemaglutinin
HLA-C (low affinity)
?
? Lysis
4/159c) HLA-E
NKG2D (CD314) ULBPs, MICA, MICB r» 78\
2B4 (CD244) CcD48 N
CcD2 LFA-3 (CD58)
= CRACC (CD319) CRACC (CD319) \ Infected oeII
< NTB-A NTB-A Tumor cell |
T DNAM-1 (CD226) PVR (CD155), CD112
S CD7 SECTM1, Galectin
Z cD59 C8, C9
BY55 (CD160) HLA-C
KIR2DL4 (CD158d) HLA-G (soluble)
CD44 Hyaluronan

LpB2, CD11a/18) ICAM-1-5

oMp2, CD11b/18) ICAM-1,iC3b,Fibrinogen
8 ICAM-1, iC3b

0431, CD49d/29) VCAM-1, Fibronectin
a5B1, CD49e/29) Fibronectin




Peripheral tissue

LLAS CELULAS NK
PUEDEN ACTUAR A
NIVEL PERIFERICO

Y EN EL GANGLIO

LINFATICO

LTI T
CCR5
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Funciones citotoxicas

Actividad NK (Natural Killer)

Citotoxicidad espontanea. Se mide frente a células
diana sensibles que carecen de expresion de
moléculas de histocompatibilidad

Actividad LAK (Lymphokine Activated Killer)

Citotoxicidad inducida por citocinas (IL-2, IFNa)
frente a células diana NK resistentes

Actividad ADCC (Antibody dependent cell
cytotoxicity)
Citotoxicidad dependiente de anticuerpos mediada
](ior receptor Fcylllb (CD16) Se mide en presencia

e antlcuer]ios unidos a un antigeno en la
superficie de la célula diana



CITOTOXICIDAD NATURAL

a Perforin-granzyme B pathway
Killer lymphocyte
Parforin ... o Pﬁﬁgl;ﬂr?'éd ‘/ . \“- / o -H\ | Activated ‘f. \\‘,
| | ) \
g \\. ’ ghannal N / \ g Faspae -
ranzyme B w \>q lf / — _
)
' Em| ol
\ . //' \/ . / \ . " Dead target cell
Target cell Inactive _-
prOCAspase

b Fas pathway

l,_r.' (® (o (@
Fas,__________ FES Ilgand \iii/ #f q_.:\/
Ad
protain 7 *3

\ Dead targsat cell
OX/ \ e/ )\/ o /
Inactive Activated
POCASPase caspase




I exocytosis
! N
|
|
|
:
NK CD16rxcr CD56 wow
2 |
EN ACCION.. |
|
|
Initial contact MTOC and cytotoxic Cytotoxic granule Target cell
NK granule polarization secretion apoptosis
Cytotoxic
granule

Microtubule

[
Area of ﬂ'\}]

A A1
cell contact—=C1 =10

Lytic
synapse

: -

Target cell
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Chondroitin sulphate proteoglycan

@
Other @

ClIOTOoXACIDAD
INATURATSIVAA

granzymes

PIREORIINAS
CRYANNZAIVIZASES

Q
@ @ Granzyme B

@ M
e. Other
ranzymes
g I!" \ @ Mitochondrion

Cytochrc me ¢,
OMI and SMAC

Phospholipid membrane

Nature Reviews Immunology 6, 940-952 (December 2006)
Copyright © 2006 Nature Publishing Group
Nature Reviews | Immunoclogy




¢QUE OCURRE SI LA SINAPSIS INMUNOLOGICA LiTICA ENTRE LA

CELULA NK Y EL TARGET NO ES ADECUADA......
Tissue :{f}: Virus
|
_§_— Infected
LINFOHISTIOCITOSIS '
HEMOFAGOCITICA

(HLH)...

Uninfected e
monocyte -+ [NK-cel
: ' cytotoxicity
5 ‘}\ blocked in
. ! o patients
] . with HLH

2 ‘1& °ﬁn o inu ﬁa’"

0
°IFNy  °IL12°  TNF IFNy o

Systemic inflammatory syndrome

Nature Reviews | Immunology




Medscapes

'h"n'n"n\".l'l'lElj Sape.com
Extrinsic Intrinsic

Bacterial toxins,
Oy radicals,
other faclors

Death ligands,
THF, FasL,
Trail, {?)

L G (]
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BmfF"uma -{-._

Source: Emarg Infect Dis © 2007 Cenlers for Disease Contral and Prevention (CDC)
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@ Perforin
® TNF
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CELULAS NK E INFECCION.....

a TLR-mediated activation of DCs

[FM-x, IFM-, [FM-ex, [FN-[,
IL-2, IL-6. IL-6, IL-12
IL-12, IL-15,

THF

¢ Late interactions between DCs and NK cells

in MCMV infection

Mi-cell

IL-12
IL-18
e

¥

7\

b Early interactions between DCs and NK cells in MCMYV infection

TR pomv
TLR3
m157
IFM-e, IFM-3, RAE1
IL-2, IL-12, or HE0
IL-15, IL-18
NKGZD LydgH ceLs
NE-cal
recruitmant
MK call
/ | NK-cel
activation
IFM-y
THF
GM-CSF
Cytolysis of :

Fiected agets

Nature Reviews | Immunalogy




NKY TUMORES...

Normal epithelium

MBS , ©
O o O

DOQ

NK cell/macrophage

Nature Reviews | Immunology
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NK EN
TERAPEUTICA...........

Rituximab

&I
—\

CD20

Complement-
mediated cytolysis ’
(4




FUNCIONES DE LAS CELULAS NK...
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NKT

Rapid/high IL-4 production

CD1d restricted

CD3/afTCR'
Thymus-dependent

TCR-dependent wYVH
IFN-y
production

MHC-/1l restricted Thymus-independent

T NK

Immunology Today

Immunology Today November 2000 Vol 21 N%11- 573




Hoy definidas como....




RECONOCIMIENTO DE ANTIGENO POR CELULAST....

Nature Reviews | Microbiology




Conventional T-cell
receptors (TCRs) are
those of polyclonal af
T cells

Unconventional TCRs
correspond to oligoclonal T-
cell subsets, such as natural
killer (NK) T cells (for
CD1d), y& T cells (T10/T22,
MICA/B) or gut-associated T
cells (MR1)

Moléculas MHC- no clasicas.....




Son un subtipo de linfocitos T con dos posibles
fenotipos: CD4*'y CD4 CDS8" (DN).
Expresan

receptores de células NK

Un TCR semi-invariante, restricto por CD1d.

Se considera que participan en la respuesta inmune
innata pues sus TCR son semiinvariantes

Su capacidad de secretar inmediatamente grandes
cantidades de citocinas (IFN-vy, IL-4, TNF) cuando sus
TCR son activados les confiere un papel
inmunoregulador.

Falta de memoria inmunoldgica



Distribucion

v NKT pueden encontrarse en los mismos
lugares que las células T, en el ratén.

v La relacion de NKT: T varia segun los
distintos tejidos.

v NKT son mas frecuentes en higado (30—
50%), médula osea (20—30%) y timo (10—
20%)) .



1 Los Ag naturales presentados por CDid a las células iINKT
se desconocen pero si se ha aislado un glicoesfingolipido de
esponjas marinas llamado a-GalCer, que fija
especificamente CD1d y activa a las células iNKT.

=@ Las iNKT son tan eficientes como los linfocitos Tho para
promover in vitro la proliferacion de linfocitos B autdlogos
y la produccion de Igs.

El Los dos mayores subtipos de células NKT expresan niveles
comparables de CD40L y citocinas, e inducen niveles similares de
proliferacion de células B.

E Las células NKT CDg4* inducen altos niveles de
produccion de Igs.
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Signalling lymphocytic activation molecule (SLAM)




CELULAS QUE EXPRESAN CD1

O

Group-1-CD1-restricted  CD1d-restricted iNKT cells CD1d-restricted
T cells diverse NKT cells
Antigens Microbial and self lipids Microbial and self lipids Unknown
T-cell population  Clonally diverse Canonical TCRot but polyclonal Clonally diverse
TCR TCRee: diverse; TCRp: diverse  TCRo: invariant Va4 or Vie2d and Jiel8;  TCRo: diverse;
TCR: limited Vp repertoire with diverse  TCRf:diverse
CDR3
Precursor One per thousands, unique  <1%of T cells in humans; 2-50% of Tcells  Unknown
frequency specificity for single antigen i mice; pool of cells that responds
enmasse to asingle antigen
Memmory Yes No Unknown
Immunity Adaptive, slow Innate-like, rapid (hours to few days) Unknown

CDR3, complementarity-determining reglon 3; INKT cell, invariant natural killer T cell: TCR, T-cell receptor.




Source Antigen CD1 isoform

Mycobacterium Mycolic acids CD1b

tuberculosis and other

mycobacteria Glucose monomycolate CD1b
Sulpholipid (diacylated CD1b

sulphoglycolipid)

Phosphatidylinositol mannosides CD1b,CD1d
Mannosylated lipoarabinomannan ~ CD1b
Mannosyl-B1-phosphomycoketides  CD1c
Didehydroxymycobactin CD1a

Sphingomonas spp. t-Glucuronosylceramide

Borrelia burgdorferi  o-Galactosyldiacylglycerol
Leishmania donovani  Lipophosphoglycan
Mammalian (self) Phosphatidylinositol
Phosphatidylglycerol

GD3 CDid
Sulphatide CD1a, CD1b,
CDic
Isoglobotrihexosylceramide CDid
Synthetic or marine  @-Galactosylceramide CD1d

sponge




NKT Y FUNCIONES

activation

IL-4: immunomodulatory activity

Antigen
Presenting
Cell

MNatural
Killer
T cell

\ INF-v: proinflammatory activity
(anti-viral, anti-cancer activity)

a-Galactosylceramide

(KRN7000) ?
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Control de infecciones

Indirect activation Direct activation

B

- Microbial | Upregulation
TLR ligand: o engﬂogemus

e R e e e e e e e e BT

Nature Reviews Microbiology 5, 405-417 (June 2007)




Win2d-Jwl} imvariant

MKT cells

MET cells with diverse TCR

Classical INKT celis MNon-classical NET cells
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{IL2, IL15)

Co-immunostimulation

/

Blockade of T-call inhibition
(anti-CTLA4, anti-CD25)

—

Regulatony
T cell

| Adoptive cell transfer |

TProliferation
TCytotaxicity
_—
[+ ]
o

TD fferentiation
C}rtctm: icity

Increase ADCC acivity
(rituximaky, trastuzumaky, cetuximak)

MET cell activation
[oGalCer)

Increase tumour cell sensitivity to
immunctherapy (chermctherapy)

~__ | Increase immune
| el infiltration

Turmour

Debulk turnour
[chermotherapy)

[nerease immunogenic cell death
[TRAILR agonists, chemaotherapy)
o

Antigen
uptake

/

Increase danger signal
(TLRD agonist]
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"Bridging” la inmunidad innata y la
adquirida...

ﬁnnate Immune system {Ningjls} Acquired immune system
L1, IL-6, TNF-o |
IL-12R
L2 @ d
CD80 * —
GDBEr_C . CD28
IR { - 4 4
@ NF-xB CD1d . Vo 141V 24 CD4 TH1 cell induction
N A ) =
roducts
= L e— |
i - Fﬂ@" : i : ‘j|
f Suboptimal activation ’
-"f FoC by self ligand . _,/’
r NKT cell CD8 T cell activation
NK cell activation | e st \_’
M¢ activation Direct cytotoxicity Regulatory function

Nature Immunology Vol 4 N2 12 December 2003
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IL-21 y tratamiento para el cancer
)

Activated CD4+ T cells MNKT cells
Dendritic cells TProliferation Tsurvival
Ta ntigen uptake TTH]? differentiation TProliferation
lAntigen presentation TResistance to T,, inhibition TGranular morphology
IMaturation TCytokine production
\ 4 /
P , © © Y.
Tlsatype switch — o ° o T
Timmunegobulin preduction o e . NK cells
TPlasma cell differentiation o ghy ¢ T Differentiation, maturation
1 Anti-CD40 mAb-induced proliferation ° TPerforin, INFY, granzymes, IL10
| TLR-induced proliferation TGytotoxicity
TApoptosis TADCC of antibody coated targets
Cytotoxic CD8+ T cells
Macrophages ) TProliferation
TCXCLB/IL8 production T, cells TPerforin, INFy, granzymes
TActivation N";' liferati e e
proliferative effect ytotoxicity
TTNFo

Nature Reviews | Drug Discovery




Co-immunostimulation

{IL2, IL15)
7

Blockade of T-cell inhibition Tg"’tfstﬂﬁ;ﬂn
(anti-CTLA4, anti-CD25) Y

Increase tumour cell sensitivity to
| Adoptive cell fransfer s

TProliferation
TCytotonicity

_—
o
o

immunctherapy [chemotherapy)

: Increass immune
| cell infiltration

Debulk turmour
[chemotherapy)

[nerease imrmunaogenic cell death
[TRAILR. agonists, chematherapy)
=
Increase ADCC acivity
—_ (rituximab, trastuzumak, cetuximak)
Regulatory
T cell MET cell activation
[ciGalCer)
Antigen
uptake

/

Increase danger signal
(TLRY agonist)

Nature Reviews | Drug Discovery

Nature Reviews Drug Discovery 7, 231-240 (March 2008)
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antigen-binding antigen-binding
silte silte

a chain B chain v chain 3 chain
| ] i

variable
region (V)

constant
region (C)

cytoplasmic tail
o Tcell v:0 T cell

Figure 5.7 The Immune System, 3ed. (© Garland Science 2009)



Caracteristicas
Table 1 |y8 T cells can be distingulshed from other lymphocyte lineages

Characteristic MoffTcels ™ = = = = "yTcells — — ~ — § Beells
Antigen-receptor configuration I cD3com plex + aft TCR CD3 complex +y6 TCR | Ig
Thecretical receptor number i ~101 ~10F I o
Antigen recognition ] Feptide + MHC Protein and non-protein : Protein and non-protein
MHG restriction I Yes Rare | No
Phenotype : CD4* or COB* MEECE Er;{ﬂ?ﬂ?d‘ﬂﬂﬂ'; lELs | CD1g*CD20
are + |
Frequency in blood : 65— 5% 1-5% (25-60% ingut) 1 5-10%
Distribution I Blood and ymphaoid Blood, epithelial and [ Blood and ymphoid
tizssues lyrmphoid tissues I tissues
Eftector capability I CTls [CD8+) CTls [ lg production
[ Cytokine release T 1T, 2)  Cytokine release (T 1T 2] [
Function ] Immure protection and Immuncregulation and i Hurmoural immunity

1 pathogen eradication immunosurveillance
CTLs, cytotowic T lymphooytes; iIELs, intestinal intraepithelial T ymphocytes; lg, immunoglbobuling T, cell, T helper cell, TCR, T-cell
receptor. Data adapted from REFS 64,65,




cDs8
receptor R
: i uncommitted double-
committed y:3 T cell pusitlvnthysinc)te
B chain

committed y:8 T cell

ONTOGENIA

CD34 uncommitted progenitor

CD2 committed double-negative
T-cell progenitor
B, vy, and d rear
y+3 B

T-cell C

rangements
D4

| I

a, v, and § rearrangements
vy+3
a+pB
C

cD8 D4
committed o:B T cell
T-cell
receptor

Figure 7.7 The Immune System, 3ed. (© Garland Science 2009)




W7 (extra-thymic)

12 14 16 18 20 Bith / \ .
e @ QrQ-Q-Q-0-@)f -
K DN2 DN3

DN1 DN4
Nature Reviews | Immunolog) CD4- Cod+

18 T-cell development
=
o

COo25 CO25+ CO25+ CO25- CDalo COD8+
Coad+ Chad+ CDa4- COud- TeRAfnegla TeRpint .
positive

selaction

Distribucion de los linfocitos Ty




¢Como funciona el linfocito Ty6???

Stress-induced NKR

ligands, such as RAEI,
MICA, MICB and ULBPs

Target cell
Cytotoxicity
Inflammation, Proliferation,
DNA damage, cytokine release,
oncogenesis immunoregulation
and cytoprotection
Inflammation
(IL-17 and IFNy)

Stress-induced yd TCR ligands
such as CDIc, TI0 and T22
Microbial and endogenous
phosphoantigens

Nature Reviews | Immunclogy




Los linfocitos TY0 en la piel estresada.....

W TCRligand | Rae-1
u TCR v H NKG2D

KC Stressed KC KC

Fibroblast growth factor-VII (FGF-71); keratinocyte
growth factor-1 ( IGF-1)

Thymosin B-4 (L -T4): inhibe la liberacidén de
mediadores oxidativos por los PMNs.

Inhibition of neutrophils! Enhancement of NK and o}
inflammation T-cell immunosurveillence




El linfocito T0 en accion....

a Early: innate boost

s |Stress detection
and y6 T cell
activation

Programmed
o T cells

IL-17 ccL2

+— Innate cell
i recruitment

Meutrophil | and activation

Mature DC

b Intermediate: adaptive boast

[rmimature DC

polarized v T cells

B cell
activation

and tissue repair
Polarized

yd T cells

Trophic
factors

€ Late: downmodulation of immune responses

Tissue repair

N 9
Py N '
. .

1 J
b A,

Killing | | Killing
and

suppression

2 n 8.0 b
Activated af Tcell Neutrophil Monocyte or

macrophage

macrophage
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@ Representan la primera linea de
defensa capaz de detectar la
presencia de microorganismos en
sangre y producir importantes
cantidades de anticuerpos Al
neutralizantes en formla)l rapida para gun as
detener la multiplicacion

bacteriana. caracteristicas

@ Su arquitectura permite un contacto
intimo entre los antigenos y células
efectoras. Dentro de los primeros 3
a 4 dias de la estimulacion
antigénica producen grandes
cantidades de IgM especifica.

@ Producen anticuerpos sin necesidad
de recibir coestimulacion y
responden preferentemente a
antigenos PS de bacterias
capsulares.

®E Los linfocitos MZB son
particularmente dependientes
del complemento para
diferenciarse a plasmocitos
productores de Ig.

g




()

E Los niinios menos de 2 ainos tienen una respuesta
pobre frente a las infecciones por bacterias
encapsuladas como Streptococcus pneumoniae,
Neisseria meningitidis o Haemophilus influenzae.

= La proteccion contra este tipo de bacterias esta
dada por anticuerpos especificos que permiten el
reconocimiento y fagocitosis de las mismas por
parte de macrofagos y PMNs.

E La incapacidad de los infantes para producir
anticuerpos anti-PS bacterianos parece radicar en
la inmadurez de los linfocitos MZB, que expresan
bajos niveles de CD21.




ONTOGENIA DE LAS CELULAS MZB....
Bone marrow
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Some cells are driven (possibly by antigen) to become
MARGINAL ZONE B CELLS (MZB) that reside in this

specialized location (the marginal zone)

Adult human

Mature B cells can circulate to other
lymphoid organs, where entry is
controlled by expression of homing
molecules, such as L-selectin.

The splenic B-cell population contains proportionally
more of the B1-CELL LINEAGE in neonates.
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Phenotypes of naive mature B cell subtypes

Type of B cell
Surface molecule B-1 MZ Follicular
gV ot ot +
IgD +/- +/- 1l
CD45R +/++ ++ +++
CD21 +/- +++ ++
CD23 ++0r - - ++
CD3 + - -
o2 integrin + 0r - - -

CDg + + -



A Spleen or lymph node ' Blood

Paolysaccharide i
an‘t‘i:tﬂqf a Decreased number | "\O O r
of marginal zone B cells i e
Ry $1'¢
S s : O ¥
ﬁt a An Wy
J >, Differentiation (@ -8 i oy
0 o === op'y.
N Ir,r —rn,:} '\\ﬂ_ ‘ﬂ (and IgG)
Beal 0 \o A f
\“-.--’/ Fla il_r'li]-l:'l:"l. i

a Decreased levels of
CD2 and TACI expression

Polysaccharides reach the marginal zone of
lymphoid organs, bind to marginal zone B cells and
drive their differentiation to short-lived plasma cells.
In early life, a decreased number of marginal zone B
cells and decreased levels of expression of CD21
‘and/or TACI (transmembrane activator and calcium-
modulating cyclophilin-ligand interactor) limit the
“activation capacity of B cells (a), resulting in the
generation of fewer plasma cells.
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Linfocitos B1

GENETIC ENGINEERNG 10

“Okay—is there anybody ELSE whose homework ate their dog?”



LINFOPOYESIS DE CELULAS B Y GENERACION DE CELULAS B1

Fetal bone marrow.

Crmertum

Fetal liver

Blered

Tissue

Placenta

Yalk sac

PAS AGM

I I | ] I I I I I I [
BO 85 90 95 100 105 N0 N5 120 125 130 135 140 145 150 155 Birth
Day of gestation
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Para-aortic splanchnopleura PAS: The embryonic tissue formed by
the association of the mesoderm and endoderm. It is located on either
side of the aorta. The AGM region subsequently develops from the
PAS.

Aorta—gonad-mesonephros (AGM). An embryonic site in which the
development of definitive haematopoietic stem cells (HSCs) occurs.

B-1 cells express the B-cell-
lineage antigens CD19 and
CD45R, although CD45R is
present at lower levels on B-1
cells than on B-2 cells.

B-1 cells in the peritoneal and
pleural cavities can be
identified by their unusual
CD11b*slgMhisigDlow
phenotype and can be further
subdivided on the basis of
differential expression of the
cell-surface antigen CDS5, into
CD5+CD11b*slgMhis|gDlow B-
1a cells and CD5
CD11b+slgMhis|gDlow B-1b
cells:




B1 cells
CD5s

LFA-1 &
ILEFI

Fetal liver, Omentum
Peritoneal and pleural cavity
T cell independent

lgM natural antibody
Mucosal innate immunity

B2 cells

5

Bone marrow
Lymphoid tissues

T cell dependent
High affinity antibody

| — |

Innate Immunity

Acquired immunity

Omento: lamina constituida por una bicapa de células
mesoteliales que conecta el bazo, pancreas, estbmago y

colon.

En el humano
representan
alrededor del 5% de
la poblacion total
de LB, no asi en
otras especies
(conejos y
bovinos).
Expresan CD5
aunque no es un
componente
indispensable del
linaje B1.

Los anticuerpos
producidos por LB1
exhiben escasa
afinidad por sus
antigenos y en
general son
multiespecificos.
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CXCL13 is required for B1 cell

homing, natural antibody
production, and body cavity
immunity.

Immunity, Volume16 Issue 1, 67-76, 1 January
2002.

Regulation of B1 cell migration
by signals through Toll-like

receptors
Direct signals through Toll-like
receptors (TLRs) induce specific,

rapid, and transient down-regulation of
integrins and CD9 on B1 cells, which is
required for detachment from local
matrix and a high velocity movement of

cells in response to chemokines.
J Exp Med. 2006 October 30; 203(11): 2541-2550.

Homing de las células B en
organos y cavidades




Células B1 constituyen el 30-50% (1 x 10° cells) de
las células B en cavidades peritoneal y pleural.

Células B1 representan 2% (1 x 10° cells) de las
células B cells en el bazo, pero raro hallarlas en
ganglios linfaticos.
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Table 1
Characteristic features of four distinct B-cell subsets.

[ I .

I B-1a B-1b l\JIZ B-2follicular
CD19 1 + k +
CD45R/B220 I + + I-H- ++
lgM i +H +H IH-+ +
gD +H- +H- |+/— to ++ +
CD5 1. - - -
Mac-1/CD1b I+ (PerC only R L _
CD43 |+ ++ L -
co21 I+ + [ “
BCR signaling I+ + I +-
Notch-2 I +1 +7 I -
BAFF - - +
Location U Spicen, PerC PerC tmaan S behrcds
Development N Mairly feta Fetal and adult tal and aduf Mainly adult
BORdversty Il Restrcted Resticted Restricted Diverse
Response J T cellindependent; carbohydrate T cell independent; carbohydrate Blood-bome particulate T cell dependent; protein
Natural autoantibodyg + + I _
Abbreviation: PerG, peritoneal cavity washout cells.




relative amount of antibody

Roles biologicos de los
distintos tipos de células B

7\
TD IgG
germinal center
response
follicular
TD IgM
response
Tl IgM MZ + FO
response
MZ + B1
natural B1
I — T 1 antibogy
1 3 1 3 (IgM)
hours days weeks

time after antigen introduction ©2004 New Science Press Ltd




Respuesta T-independiente

Polymeric Antigen m
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Mature Plasma X\

B Cell Cell

E Tipo 1 — Mitégenos (LPS)
E Tipo 2 — Poliméricos (polisacaridos, flagelina bacteriana)




Linfocitos B1

Tipo 1 — Mitégenos
(LPS)

Tipo 2 — Poliméricos
(polisacaridos,
flagelina
bacteriana)

Estimulo??? )

.

Concentracion basal de
ANTICUERPOS NATURALES

(IgM o IgA).

Diferenciacion a
plasmocitos secretores
de IgM, IgA o IgG3.




Respuesta TI-1

e LPS

antigenic
determinant




Respuesta

-l AN

Anticuerpos frente a
antigenos TI-2 son de
isotipo IgM, IgG3 .

« Células B1 producen IgA
en el intestino.

‘NO hay MADURACION DE
LA AFINIDAD.

‘NO hay MEMORIA
INMUNOLOGICA.

PSAdel BACTHROIDES
FRAGIIS

Ceéelulas MZB y B1 median la respuesta
temprana TI contra la infeccion.




 B-1 cell binds bacterlal capsular

’;pdrllmhlﬂdu of cell-wall wrpunmﬁmd
receives a signal (IL-5) from accessory cells

ki polysiar capstle

The role of IL-5 for mature
B-1 cells in homeostatic
proliferation, cell survival,
and lg. production...

J Immunol. 2004 May 15;172(10):6020-9
B-1 cells  constitutively
express the IL-5R alpha-
chain (IL-5Ralpha) and give
rise to Ab-producing cells in
response to various stimuli,
including IL-5 and LPS. The
IL-5/IL-5R system plays an
important role in maintaining
the number and the cell size
as well as the functions of
mature B-1 cells.




Tolerance in B cells
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Clearance de LDL —oxidadas....

Inhibition of atherosclerosis
f

|
|
jf

Clearance of dead cells

P

o

__, First line of defense

' 4 T Enhancement of
o immune response?
B-1 cells Natural Ab \\,

Autoimmunity

Mice that are deficient in B-1 cells are more susceptible to infection with
Streptococcus pneumoniae because they fail to produce an antibody
against the phospholipid headgroup phosphoryicholine that effectively
protects against this organism.




Limitation of initial viral dissemination Marginal/sinusoidal zone Priming of the adaptive
- of lymphoid argans immune system

Complement receptor 3
uand4

A{.‘omplmnt (C1g.C3)

’r Complement receptaor 2

For example, T-cell-independent

Y B-cell receptor
activation of neutralizing B cells

Copyright © 2006 Nature Publishing Group
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Lo qu

Son anticuerpos presentes en el suero de
individuos normales, generados en ausencia de
estimulo antigénico exogeno.

Son capaces de proteger frente a determinadas
infecciones.

Participan en la depuracion de células apoptoéticas.

Desempenan un papel en la vigilancia inmunitaria contra
los tumores.

A nivel intestinal, la IgAs protege la mucosa intestinal de
las posibles acciones nocivas de la flora comensal, como la
penetracion en los tejidos del huésped.
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