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PLAN

(J INTRODUCTION
O DEVELOPPEMENT DES LYMPHOCYTES B (LB) :

1) Phase médullaire de la lymphopoiéese
+** Origine des LB (CSH): rappel sur I’'hématopoiése

* La niche hématopoiétique et le microenvironnement médullaire References:

** Phases de développement du lymphocytes B

- Textbooks d’'immunologie Abul K. Abbas

2) Phase splénique de la lymphopoiése Textbook d’immunologie, Manuel Roitt’s

- Pr. Ben Yahia, Cours de Résidanat en Immunologie,
(J CIRCULATION DES LYMPHOCYTES B
2eme année Medecine, Univ Alger 1

(] SOUS POPULATIONS DES LB - Dr. Ouikhlef N. Cours d’'immunologie EHU Oran.

- Pr. Barker B. Basic Immunology lectures
(1 ACTIVATION DES LB
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IMMUNITY

INNATE

NONSPECIFIC
fast response (0-4 hours)

MONONUCLEAR
PHAGOCYTE
SYSTEM
A natural killer
: cell
macrophage v8 T cell
s mast cell
dendritic cell
% . natural killer
. @ T cell
monocyte )
basophil
i eosinophil  neutrophil
complement

protein granulocites

ADAPTIVE

SPECIFIC
slow response (4-14 days)

HUMORAL

"{A\ﬂ\“

antibodies

CELLULAR

.

T lymphocyte

Co4+ CD8+




Cellules de l'immunite adaptative

B lymphocyte

®

These produce antibodies!

T lymphocyte

@

There are two classes of
T-lymphocyte:

- T-helper cells
- T-cytotoxic (killer) cells




CHU Limoges

7’

F Trimoreau, V Leymarie

Congres des Hopitaux Généraux, Angers, septembre 2011



Les Lymphocytes B (LB)

= Se développent dans : Bone Marrow chez I’lhomme
Bourse de Fabricius de l'oiseau
= Représentent 5% — 15 % lymphocytes circulants

= Effecteurs de I'immunité adaptative humorale
= Synthétisent des immunoglobulines

= Cellules Presentatrices d’Antigenes (CPA): peuvent présenter 'Ag aux
lymphocytes T déja actives

= Diversité clonale des LB: Expriment des immunoglobulines (ig) de surface =
récepteur spécifique pour I'antigene (BCR)



B cell receptor is an antibody with a
transmembrane domain

(a) Membrane-bound form (BCR) (b) Secreted form (antibody)

Hydrophilic
segment

Kuby Figure 3-9 Cytosolic segment



Structure du BCR

B cell antigen-receptor

secreted antibody
Fab Fab

H H
L L

Antigen binding site

Variable
region
Disulfide
bridge
Light chain
Constant —
region Heavy chain
B cell plasma
membrane

Ig p

Signal transduction region
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Locations of Hematopoiesis

(a) Mouse

Placenta

Yolk sac

Fetal liver

AGM

Hematopoietic

Mouse . . . . 3
1 1 1 1 L
7.5 10.5 12.5 15.5 days Birth
Human N L L L y7i L
1 1 1 I 7/ '
21 28 40 70 days Birth
Placenta
[ ——]
Fetal liver
e —)
AGM Bone marrow
———————] = ——————
Yolk sac
EE——

activity

yolk sac

fetal liver 1

and spleen one marrow
1 3 5 7 10 20 30 40 50

months birth years
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-
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B Cell Development in the Bone
I\/Iarrow

N i < SIS I et o B o bame nal
,"YE"’li I U‘f.“l I' ,'| | )“'H |\],J 1“ l|| l",lk 4_-' “[-

‘ Pluripotent hematopoietic stem cell

!

Common myeloid ’ Common lymphoid cell precursor

cell precursor

Common T-cell/ILC precursor

precursor

Common ILC ANTIGEN-INDEPENDENT PHASE
ORI CD4 precursor (maturation)

i pr:yw! x\' .//l\\ (@220
OQQQQ ® @O0000 | ==

Bcell Treg TH17 TH2 Ty NKcell ILC1 ILC2 ILC3 LTi

Bone marrow

~5 X 10° per day

ANTIGEN-DEPENDENT PHASE
(activation and differentiation) .

PR

23

A . a r—— B Ly o L



ANTIGEN-INDEPENDENT PHASE
(maturation)

Progenitor

B cell Ig-gene
rearrangement
_—
CD45R Selection
(B220)

surface
marker

ANTIGEN-DEPENDENT PHASE
(activation and diﬁerentiati%

YU

Kuby 7t Edition Figure 11-1




Why Bone Marrow?

AN
IL-7receptor IL-7
N N P I
it IL-7
s SCF t
Bone marrow C? /—)
stromal cell
/
Parham Figure 6.5 o ¥PreBCR  YigM
— Endothelial

cell

%

IL- 7’*
/ Pro-pro- "L
B “" Pre-B cell
Immature

B cell /

Q



Kithv Fictire -2

Why Bone Marrow? [L-7

Cytoplasm @l @

Nucleus

\

Survival

Pro-B-cell proliferation

« Transcription of B-cell-
associated genes

« B-cell specification and
commitment

« Survival

« Inhibition of other cell fates

WV WV WV l l

—> | (myeloid, T, NK, ILC)

| D-J, fecombinationl | V,-DJ,, recombination

13



Phase de développement du CLP

{ A facteurs anti-apoptotique Mcl1 J

Chyroprlcasrrz

Réguler a la hausse genes C-
myc et N-myc
(engagement proB)

Nieeclerzes



Hematopoietic stem cell (HSC)
commits to becomingaBcell

| CD34

pluripotent
hematopoietic
stem cell
: CD34
common
lymphoid
progenitor
CD10 ]
CD34
O
@ B-cell
precursor
O O
CD10 CD127
CD19 : CD34
O &
@ pro-B cell
QO %,
CD10 CD127




 Différenciation et maturation des LB :

Progéniteur
Lymphoide Pro-B Pré-B B immature B transitionnel B mature @~ B mémoire Plasmocyte

0@ 0000 @
EEE— S >€ >

Differenciation indépendante de I'Ag Circulation Différenciation dépendante de I'Ag

Ll -IMMUNOPOEISE-

-LYMPHOPOEISE-




Immunophenotype des LB en cours de development

Table 14-2 Human B Cell Maturation Markers during B Cell Development

Marker Immature Transitional 1 Transitional 2 Plasma
D34 + + = - = = =
cD19 - + + + + + +
CD10 = + + + + + =
cD20 - + + + + + =
CD21 = = — = — + =
D22 - - + + + + -
CD23 - o . = . + =
CD38 - + + + + + +
CD40 = + + + + + =
CD45 - + + + + + +
CcD138 - - - - - - +
RAG-1 = + + +— +/— e il
RAG-2 = + + +~ +/— +— ol
Tt - + + - - - -
lgce - + + + + + +
g - + + + + + +
Heavy chain - —(Dy—Ju) + (VD) + + + +
Pre-BCR = e + — - = =
Surface IgM = - - + + + -
Surface IgD - - - - - + -
Light chain - = + (Vieede VicJa) + s i +

When a CLP begins to transcribe RNA coding for proteins required for B cell maturation, E2A and EBF, the cell becomes an early B cell progenitor. Once
these two transcription factors are expressed, they enable transcription of the proteins involved in the recombination machinery (RAG1/2). The beginning of D to

J recombination marks the progress to a pro-B stage
: . https://musculoskeletalkey.com/b-cells/



Diversite du BCR:
Rearangement genique

VDJ recombination

Vi Vo Vi V, DiD.D, JyJds J3 Jy
Heavychain (17 7 1T T TW0 TITITIT]

V, Vo Vi V, Jids Ja J,
Light chain (T 11T 1T 1T ] [TTTTTT]

VJ recombination

B- cell receptor



Organisation des genes de la chaine lourde

Cluster des genes codant pour la région constante C des Ig
(¢) Heavy-chain DNA

LYyl LVym Dyl Dgld Jgl  Jub G G Cj3 C,1 CZh €21 C C

5 sers } vren -

> T/ 00 W Ch 14
6.5 4.5 55 34 21 I5 4 12

kb kb kb kb kb kb kb kb

Kuby 7 Eme Edition

le cluster de la région variable est fait de 03 segments:
vV (variable) 38 segments fonctionnels
v' D (diversité) 23 segments fonctionnels
v' ] (jonction) 6 segments fonctionnels



Réarrangement du cluster de la région variable

a) Chaine Lourde

)
D cluster ] cluster Constant

V cluster (12-14 segments) (4 functional segments)  region gene

(K K N

sl

p)
Germline DNA I'_//
3 -

D rearrangement

% | ]

V-D rearrangement

Recombined VD) 5 . //
genein B cell 3 /

Commence par la
combinaison du
segment D avec J au
stade pre-proB suivit par
la recombinaison du
segment V avec D-J,

Kuby 7 Eme Edition



Rearangement genique via les enzymes RAG, Tdt, complexe
Artemis et autres enzymes

RAG1/2: (géne activant la recombinaison) complexe de deux protéines spécifiques des lymphocytes
catalysent le clivage de ’ADN et formation de jonction codante,

TDT : (terminal deoxynucleotydil transférase ) spécifique des lymphocytes accroit la diversité de la région
CDR3 en ajoutant aléatoirement des nucléotides N (no templated ou hors matrice) aux extrémités 3’ libres
de la jonction de la chaine lourde,

ARTEMIS : complexe qui intervient dans la réparation des cassures de I'ADN clivé,

HMG1/2 : stabilisent la liaison RAG1/2 aux segments signals SSR

Autres proteines DNA ligase, XRCC4 .. Non specifiques aux lymphocytes



Mécanisme de réarrangements des genes de la chaine lourde

Heavy-chain DNA

CACAGTG—

GTGTCAC

L \”ll

uJ.!

‘W

23 bp

23 bp

—ACAAAAACC

—TGTTTTTGG

Heptamere
1

Nonamere

"

Dy

GGTTTTTGT—

Jis

23| g_ 12 23

Cyg

CCAAAAACA

12 bp

12 bp

—CACTGTG

—GTGACAC

Nonameére
L

Heptamere
J

¥

Kuby 7 Eme Edition



2-Mécanisme de réarrangement des genes de la chaine lourde

1/ Liaison de RAG1/2 - )

au niveau des RSS v ‘
: 2/ Formation
5 miy d’une synapse
3

3/ Clivage simple brin | RAG1/2

et formation
d’extremité en épingle
a cheveux

- HMG proteins

)
=3

Kuby 7 Eme Edition



5-
E'.l

Artemis

4/ Clivage asymétrique des structures en
épingle a cheveux.

Crpvernirngs @t 1
vields 5 owverlhhamgs

5'—|—I—I—I—I—I—I—5'
= ||||5_|

e rnings e 2
vields blunt emnd

- ..
> TITITIIIIIT 2,

D J , D J
5 —I—'I'(:ti.t —I— 3 -
¥ ATAT 5

5/ Uniguement au jonctions VD et DJ de chaine lourde, la
perte de nucléotides codants de par et d’autre de la
jonction sous l'action d’une exonucléotidase

6/ Des nucléotides sont ajoutés

la Tdt

(o)

Crpvernings e G5
vields F owverhangs

aléatoirement au jonctions codantes par

D e 1
5 I 'Iu;alt.[.ﬂ.a]: 3
3 AGCAGATAT 5'

7/ Ligation de la chaine lourde par 'ADN ligase IV et les
protéines NHEJ

Kuby 7 Eme Edition



light chain heavy chain

germline DNA

| 4
rearranged ONA  — I —

*

bt

somalic: fiyparmudation somalic: hypermmutaticon

Vi Cu . VH CH1 CH2z CH3

mRNA - T —

CORL 1 2 3 CORH 1 2 3

ﬂﬂtlde}' antigen
binding
site

/-"

N\

VL

Molecular Biology of B Cells (Second Edition) 2015, Pages 13-34



https://www.sciencedirect.com/science/book/9780123979339

Recombination-Activating Genes (RAGs)

encode parts of a protein complex that plays important roles in the rearrangement and recombination of the genes
encoding immunoglobulin and T cell receptor molecules.

There are two recombination-activating genes RAG1 and RAG2, whose cellular expression is restricted to
lymphocytes during their developmental stages.

RAG1 and RAG2 encoded on Chr. 11 p13

The enzymes encoded by these genes, RAG-1 and RAG-2, are essential to the generation of mature B cells and T
cells

The immune system generates this diversity of antibodies by shuffling, cutting and recombining a few hundred
genes (the VDJ genes) to create millions of permutations, in a process called V(D)J recombination.

RAG-1 and RAG-2 are proteins at the ends of VDJ genes that separate, shuffle, and rejoin the VDJ genes. This
shuffling takes place inside B cells and T cells during their maturation.


https://en.wikipedia.org/wiki/Protein_complex
https://en.wikipedia.org/wiki/Immunoglobulin
https://en.wikipedia.org/wiki/T_cell_receptor
https://en.wikipedia.org/wiki/RAG1
https://en.wikipedia.org/wiki/RAG2
https://en.wikipedia.org/wiki/Lymphocytes
https://en.wikipedia.org/wiki/Chromosome_11_(human)
https://omim.org/search/?index=geneMap&search=11p13
https://en.wikipedia.org/wiki/B_cell
https://en.wikipedia.org/wiki/T_cell
https://en.wikipedia.org/wiki/V(D)J_recombination

T and B cell deficiency induced by RAG deficiency

SCID: SEVERE COMBINED IMMUNODEFICIENCY




Lymph nodes/

Bone marrow .
CXCL12 SPLEEN periphery

Pre BCR

Small Pre
Early Late B cell Immature B oo e
yeT B cell — B cell mature B cell
— g _— > gK
recombination i recombination Wi

15t checkpoint

25t checkpoint

Fonctional Heavy chain . _
Deletion of autoreactive B-cells

15t Negative selection



The Pre-B cell receptor and surrogate
light chains

surrogate
\ # VpreB] light
A5 | chain light chain
heavy chain lga IgP

heavy chain

27



Pre-BCR, made up of p heavy chain plus the
surrogate light chain, inhibits rearrangement
of . allele #2 and induces k rearrangement

Pre-BCR ‘ I
A3
o W Productive \‘
allele #1

@@

: v

Progenitor = 61

B cell W oy
* Qv

Q> Productive
allele #2

Nonproductive
allele #1

Nonproductive
allele #2

L }




Allelic Exclusion

Allelic exclusion gives homogeneous
B-cell receptors with high-avidity binding

No allelic exclusion would give heterogeneous
B-cell receptors with low-avidity binding

A——

e

\1(/ '\1(/' '\1(,

\lr/ \ \)f/




Selecting for a Functional Heavy Chain

Early pro-B cell Late pro-B cell

H-chain gene rearrangement H-chain gene rearrangement

D-J rearrangements G_ V-DJ rearrangement G':)— N
on both chromosomes on first chromosome Signaled to survive
) B > and become
Y Sowoeen
; V-D)J rearrangement o of cells
productive on second chromosome GD— /
rearrangement ()
nonproductive *
rearrangement Signaled to die by apoptosis:
50% of cells




Testing the light chain

Allelic Exclusion of light chain

Pre-BCR, made up of p. heavy chain plus the i + k chains inhibit Proliferation
surrogate light chain, inhibits rearrangement rearrangement of k allele #2 :
of p. allele #2 and induces k rearrangement and A rearrangement Survival
\ / y_tgm
Pre-BCR 74 B + k chains inhibit

A rearrangement
9 ; \
i + A chains inhibit
TR} p,
—~ W Productive |,/ Productive :l: l;:a;\zgement of A
Dy Jy allele #1 = allele #1 7

— \

P 74
& Vi Jy Productive
allele #2 (‘)
. ~ ,
Q> /’iroductive l:g;:u;ductwe \) Vy Iy Productive
. allele #2 allele #1 f)

l; N Nonproductive Vﬁk Productive
) allele #2 S allele #2
Nonproductive \4‘,

allele #1
Nonproductive \)
allele #1

Progenitor
B cell

Nonproductive Nonproductive
allele #2 allele #2
Cell death Cell death

Kuby Figure 6-15




Central Tolerance

Generation of Deletion Clonal selection and expansion
diversity

. Components of the clonal
TABLE 11-1 selection hypothesis
- « Immature B lymphocytes bear immunoglobulin (lg)
receptors on their cell surfaces. All receptors on a single B
Antigen / cell have identical specificity for antigen.
/ — « On antigen stimulation, the B cell will mature and
@— \%\ migrate to the lymphoid organs, where it will replicate.
Its clonal descendants will bear the same receptor as the
&= parental B cell and secrete antibodies with an identical
specificity for antigen.
+ Atthe close of the immune response, more B cells bear-
- ing receptors for the stimulating antigen will remain
in the host than were present before the antigenic

challenge. These memory B cells will then be capable of
@-— mounting an enhanced secondary response.
« Bcells with receptors for self antigens are deleted during
embryonic development.

- o v

D & 2 5
Primary lymphoid organs Circulation through the body

Kuby Figure 1-6 Kuby Table 11-1




B Cell Central Tolerance

Immature B cells in bone marrow
No reaction with a self antigen Reaction with a self antigen
stromalcell ~—___~ S
IgM
- & > &

D4
Immature B cell moves to the blood
and expresses IgD and IgM

D\ L=
Immature B cell is retained
in bone marrow

blood
IgM
igD
®
‘ red blood cell

stromal cell ——

W

Parham Figure 6.16




Abbas Fig. 14-8
See Kuby Figure
9-6

Bone marrow

Peripheral tissues

Option 1: Deletion

, High-avidity self 1
antigen recognition

Self
antigen Self-reactive
B cell
Apoptosis

"

T e e———
Deletion




Option 2: Receptor editing

High-avidity self
antigen recognition

Se'f fates of Some B cells in the periphery express the
antigen Self-reactive i Bicalia same heavy chain with new light chains
B cell that recognize and no longer recognize self Kk
g self Kk
= Expressnor{ of
8  newlgVre Apoptosss
e g gion
Q
=
O
o
‘Receptor Deletlon
_editing |
s 1
d.)
=
w
2 *4
b
<
o Non-self reactive
ok B cell
™
N
(o

Abbas Fig. 14-8 Kuby Figure 9-6




Receptor editing

Constant
V cluster J cluster region

Germ-line DNA :: n> w // ‘ ‘ . //

First rearrangement between V3 and J3 is productive, but combination of the
resultant light chain with Ab heavy chain results in an autoimmune antibody

R binedVvJ) 5’
geneinBeell 3 1 B w /A

Second rearrangement between V2 and J4 is productive, and combination
with the Ab heavy chain results in an nonautoimmune antibody

’ B> EN /L

Kuby Figure 6-16




Auto-reactive B cells receptor edit

Self antigen ligates immature B cell’s igM

bone marrow cell

N4
__——/

V. ¥ ¥V Y Y

< &
D £
Immature B cell continues to
rearrange light-chain genes

\/ \/
If the new receptoris If the new receptor
self-reactive, light- is not self-reactive
chain genes continue the B cell leaves
rearranging the bone marrow
bone ~——— ||bone—"
marrow cell | |marrow cell
Yy vy V-V V

=

= L

\/
Immature B cell makes a new light chain
and thus an IgM with a different specificity

N
Successive new
receptors are self-
reactive. No further
rearrangements are
possible and the
immature B cell
undergoes apoptosis

©

Parham Figure 6.17
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Abbas Fig. 14-8

Bone marrow

Peripheral tissues

Option 3: Anergy

High-avidity self ' ' Low-avidity self
antigen recognition antigen recognition
Self ____Self
antigen Self-reactive

B cell

!‘U-i' ‘U antigen

Expressnogof

new lgV reglon Apop\tosis
Reduced receptor
expressnon signaling
block = anergy
‘Receptor ‘Deletion
_editing

= i

B e

Non-self reactive Anergic
B cell B cell




Auto-reactive B cells can be anergized

IgM of immature B cell binds
soluble univalent self antigen

-

z
-

El IgM

S 2Z

B cell is signaled ;; make IgD and to
become unresponsive to antigen

IgD
Anergic B cell
= =

N
Enters the peripheral circulation but

Parham Figure 6.18 Is unresponsive




Sélection centrale

(MO)
Sélection positive Sélection négative
Cellules B avec BCR fonctionnels Cellules B avec BCR autoreactifs

Receptor editing Deletion Anergie



General phases in the life of a B cell

Phase 1 Phase 2 Phase 3 Phase 4 Phase 5 Phase 6
. . Promotion of a fraction : . gy Differentiation to
Generation of diverse A"g:?gg&'isggygitf'o"’ of immature B cells | | Recgculﬁu%n g:lmarliture " ':ig;?'t;?:na;fd;mg antibody-secreting
and clonally expressed > 7 < L ot 0 tobecome mature > B €S DEWICS > by pathoaen-derived ¢ Plasma cells and
B-cell receptors [V bfcg trecep OIS ta B cells in the lymph, blood, and n{.pg : soi%e . cg nl;: ' memory B cells in
in the bone marrow INd:30. COMPONONES secondary secondary antg S Y| | secondary lymphoid

of the human body

lymphoid tissues

lymphoid tissues

lymphoid tissues

tissue

Repertoire assembly

Negative selection

Positive selection

Searching for infection

Finding infection

Attacking infection

Parham Figure 6.1

Parham Figure 6.2

14




Phase splenique du development des lymphocytes B




https://www.researchgate.net/publication/29756778/figure/figl/AS:669387363213322@1536605792648/B

-cell-differentiation-and-maturation-scheme-Developmental-stages-of-B-lymphopoiesis.png

Bone Marrow Spleen
Early Late Large Small Immature Transitional Mature
Pro-B Pro-B Pre-B Pre-B B cell B cell B cell
Ign migM migD
f
Calnexin SLC \ / \ / migM ' \
Non-auto-
ga-lgh reacltive
Autoreactive
B cell +=th A
commitment :
" ‘SLC Receptor Receptor
Iga-igB editing : revision
Dele*licn
anergy

RAG-1/2 - Low + - + Low Low -
TdT - Low + + - - - .
IgH GL DJ vDJ - - - - -
IgL GL GL GL GL VJ VJ? VJ? -
Mb-1 (lga) - Low + + + + -
B29 (IlgB) - Low + + + +
V-pre-B - Low + + - - - .




Lymphocyte Circulation Pattern

Lymphocyte circulation in lymphatic vessels Lymphocyte circulation in blood vessels

Thoracic duct/-’ ff——
/- Blood circulation

;

Efferent
lymphatic

Spleen

MALT (Mucosal Associated
Lymphoid Tissue)

Lymph node

Body tissues



Le complexe BCR est formé par:

* Un module de reconnaissance :

lg de membrane.

* Un module de transduction des signaux :

Hétérodimere Iga (CD79a) et IgB (CD79b).

Codées respectivement par b29 et mb1.

CH4

VTV n_m|‘;\}u‘/‘l':|.u:u.m|.r|’.an ANV VA
\

USRS IV AUV

Fig. : Complexe BCR



MARQUEURS DE SURFACE DU LB

Ig de surface
N

CD22 CD19
CD21 CD40
HLA Il
\ 4
CD80 CD86
cD81 8 CD20
\\ \\, \ \‘,_

Le LB exprime différents TLR :
TLR2, TLR-4 et TLR-6.



Classification 2:

LB Bla (CD5")
Cavités séreuses

LB Bib (CD5")
Cavités séreuses

-
LB B1
Foie foetal
N
~ N
LB
\_ J
LB B2

(LB conventionnels)

A AN

LB folliculaires
(LB F)
OLS+circulation

LB de la zone
marginale
(LB ZM)
Rate




Fonction:

*Bla > Acnaturels

*Blb > Accontre les Ag thymo-
indépendants.

Les LB B1

Cellules innate-like.

Phenotype: IgM high, IgD low
Origine: Foetale
Autorenouvellement



NS DES L8

[ LB de la zone marginale ]

* Fonction : réponse aux polysaccharides bactériens.

LB Folliculaires

* Fonctions:

— Réponse aux antigenes thymo-dépendants.

; R - Plasmocytes
— Formation des centres germinatifs. |

- Lymphocytes B memoires




Réponse aux antigénes thymo-indépendants
(Ag TI)

Réponse aux antigénes thymo-dépendants
(Ag TD)

Pas de mémoire

Pas de centre germinatif
lgM+++

Pas de switch

Pas d’hypermutation
somatique

Mémoire immunologique
Formation decentre germinatif
lgM, puis 1gG ou IgA ou IgE ++

Switch vers les autres classes
d’lg

Hypermutation somatique >>
forte affinité
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vV UJJ IN\Clulliviliauivilil riadappycilio 11l Lic

absence of antigen

Generation of
diversity

Stem
cell

/
o

@@

o=

@<
of

Clonal selection and expansion

/Q2L:
Antlgen /’ ‘-i
§§3'<

B &
Primary lymphoid organs

~ J
Circulation through the body

A single progenitor cell gives rise to
a large number of lymphocytes, each
with a different specificity

O

PR

@@
POe

C A

N
Pool of mature naive lymphocytes

Q09

foreign antigen

D 5

Proliferation anMn of

activated specific lymphocytes to form
a clone of effector cells

00000

O 2
Effector cells eliminate antigen

10



What happens in the periphery? (2° LO)

Bone Tarrow

Kuby Figure 11-2



Les lymphocytes B (LB) sont le support de

I"immunité humorale adaptative.
* Efficace contre les germes a multiplication
extracellulaire

* Certaines phases des infection par des germes a

multiplication intracellulaire



Example: infection par le virus du COVID19

* INTRACELLULAR ~
~ -

S



membrane-
bound Ig

How do you activate a B cell?

bacterium

secreted antibody

15




® Kesri clinic < > : X
Ao Slolo olo
O 2lofo = O1oJ5
© (@) Olo O O x O o) b Olo O O 2
O [ ol O 10O Q 010
OIATOYOLLLO (@S Epidermis OAAGNCLZLO (N~
o\ 2 ol\o Qjojolo o\C 0 2Jojo)O
O\C1Y1Ofo o\°P1¥I Ofc
o\ & olo O olo
olo olo o o8
Dermis 2 Lo %
\ o 9 o o
Chemokine/ ° 6
/ Dermal posteapillary venule
Systemic circulation
Transmigration

Tetheﬁm/RolIing-Adivaﬁon-»Admesié:l "

@Naive T cell L Di



BCRs signal when they are cross-linked
(Induced proximity)




Co-receptors on B cells cooperate in B
cell activation
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Signhaling downstream of the BCR
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INNATE IMMUNITY
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Activating B Cells in the Periphery

Cytokines

CD40/CD40L
B cell

Kuby Figure 11-3




* Réponse aux Ag TD « Formation du centre germinatif »

I Formation du centre germinatif I

|ﬁ Ac de haute affinité '

T e

Hypermutation somatique Commutation isotypique
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Signaling dynamics in the germinal center
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Plasma Cells

Naive B cell

Apoptotic B Cell
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Commutation isotypique

La réponse
adaptative
Mécanismes
% %
moléculaireset
acteurs
cellulaires
Figere 4-17 immancotiolegy, 7ed (¢ Garland Sclence 2008
Activationdu Réponse du phagocyte Immunité contre
complément dépendante du les helminthes
récepteur de Fc Dégranulation des
Activation du mastocytes

La vaccination complément




Primary Transcript Primary Transcript

IgM or IgD IgE



La commutation isotypique dépend des Interleukines

IL-2
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Notes conclusives

Les LB sont les cellules pivot de la réponse immune adaptative humorale.

Leurs ontogenese commence dans la moelle osseuse et leurs maturation
s'acheve dans la rate.

La compréehension de la physiologie et Lontogenese des LB a permis
de comprendre certaines pathologies qui son liées a leurs développement.

La cellule LB fait toujours l'objet des travaux de recherche
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Affectant les lymphocytes B

1) Lymphocytoses B

2) Deficits congenitales en lymphocytes B




S l E M E N S Réseau Cytolim CHU Limoges
MORPHOLOGIE DU LYMPHOCYTE B (I)

MOELLE OSSEUSE SANG  RATE GANGLION/TISSU LYMPHOIDE SECONDAIRE i MOELLE OSSEUSE
CELLULESBNORMALES

Lymphopoiese Immunopoiése
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§ trans® puis naif :
- Centrocyte Centroblaste Immunoblaste . Plasmocyte

Hématogones .
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\‘.

G
p*




Lymphocytoses B

* Lymphocytoses B réactionnelles

e Lymphocytoses B malignes:
- Néoplasies B a « petites cellules », points difficiles

— Néoplasies B a « grandes cellules »



Cas 1 : Khe Lak

« Homme de 68 ans , AEG fievre 40°
hypergamma globulinemie 40 g/L, annoncee
comme monoclonale, image héepatique
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Plasmocytes ? Cellules type LAl ?
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MORPHOLOGIE DU LYMPHOCYTE B ()
CELLULESBTUMORALES
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MOELLE

138 PCH
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Plasmocytes : 1,73%
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« CFM:
— Moelle : plasmocytose polytypique
— Sang : CD4=0

&

meningite a cryptocoque, SIDA



(NB : anomalies lymphoides liees au
HIV)

Expansion d’hematogones

Primo infection : syndromes mononucléosiques
SIDA : lymphopénie (CD4)

« Parfois hyperlymphocytose CD8+, a LGL, persistantes

Moelle : augmentation plasmocytes (corps de Russel)
macrophages +/- actives
Lymphomes : Burkitt, DLBCL (Lymphome B diffus a

grandes cellules :immunoblastique, plasmablastique),
primitif sereuses, primitifs du SNC, Hodgkin



Cas 5 Dou je

« Homme de 78 ans
» Clinique : amaigrissement

* NFS : plag : 1000 avec le graphe suivant sur
Siemens Advia 2120. Plaquettes : 81 sur le
sang passe a 37°C. GB 7 PNN 2.5 Ly 4


















Biochimie : IgM 5.3g/1 Cryoglobuline de tres forte activite
Frottis : cryoglobuline faux decompte de plaq sur Advia . MO
MO : infiltrat type Waldenstrom 86% CFM CDS- CD23- FMC/7+ CD20+
DIAGNOSTIC : MALADIE DE WALDENSTROM AVEC CRYOGLOBULINEMIE



