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BONE MARROW IS THE PRIMARY LYMPHOID ORGAN
WHERE THE B-CELLS ORIGINATE AND MATURE
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Naive B-Cell

75% self reactive
B-Cells undergo
light chain receptor
edition

Bone Marrow

20% of the total B-
Cells going out of
bone marrow are
self reactive




i The B-Cells originate and mature N

in the Bone marrow (primavy

\_ lymphoid organ) )

B-Cells aﬁer their maturation in the bone
marrow move to sp leen and lymph nodes

(SCCOVLO[&V}/ [}/WL]O’/IOLO[ organs )
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Overthere they encounter with speciﬁc

antigens to get activated
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Once activated the particulav clone of B-Cell

diﬁerenﬁa’ces mto plasma cell and pro [iferates

B-Cell Receptor

Plasma Cell

)

Antibodies
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Immature B-Cells are formed in the bear
a vast repertotre of receptors having

antigenic speciﬁcity to any antigen

A few of these B-Cells may be beaving
auto-reactive or se lf antigen Ioinding

Veceptovs

( These se[f antigens recognising B-cells 1

may harm ’che IOOO[}/ CGUS and OVg&U’lS

These gC activated will pvoduce auto-

reactive antibodies and can result in auto

immune diseases
\_ J




In Bone M ’ i :
% 1t bone Marrow Immature B-Cells having receptors

both fov sebf and non—sebf antigens

r \ MﬂdQV’gO screen'mg process

E 6 NEGATIVE SELECTION

Dw'mg the screening process the B-
cells bearing self reactive receptors are

either inactivated or ﬁltered out.
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source ?
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Exppress Lon of se lf antigens bone marrow and it’s

e
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What is the mechanism operative in the bone marrow

that facilitates recognition of auto reactive B-Cells ?
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.




SOURCE OF SELF ANTIGENS

In Bone Marrow self antigens are expressed and are

encountered on deve[op ing B-Cells

s )

Stromal cells

Hematopoietic cells

s B
Antigens circu[aﬁng in the

b[OOO[ plasma
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The recognition of Self reactive B-

Cells depends on the aﬁfini’cy of BCR

for the antigens expvessed in the bone

.

marrow
/




Multivalent
The antigens expressed n ~ > self -antigen
bone marrow are

multivalent.
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,These multivalent antigens
can e)f%cienﬂy bind the BCRs

GXPTGSSQd on immature B-

Cells.




Mu[t alent
E ‘ -anti igen
Immature B-Cell ]fthere 1S No Interaction

|

Such B-Cells escape to the secondary
lymp hoid organs




]fthe Immature B-Cells interact
very strong[y with the multivalent

antigen

| Multivalent
l self -antigen

Such B-Cells stay back in
bone marrow and their

deve lopmen‘c is arrested
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Three mechanisms are op erative in the bone marrow

towards CENTRAL B-CELL TOLERANCE
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~ RECEPTOREDITING

Antigen Receptor of the immature

o self reactive cell is mod'gﬁed.

Immature B-Cells can rearrange

their immunoglobulin genes.

Ltgh’t chain gene locus
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RECEPTOR EDITING IN B- CELLS

Immature B cells encounter multivalent self—anﬁgens

in bone marrow.

Self reactive one’s revert back to the small pre-B stage,

rearrange kappa and lambda light chain genes, and

new B ceUs are generated.

These new[y formed B cells have a new BCR with novel

['Lg’a’c chains which may not self reactive any more.

Such B cells exit ﬁrom bone marrow to the per'qo’aeval

[ymp hatic tissue as mature B cells.
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RECEPTOR EDITING
KOLD light chain is rep laced on NEW ligh’c chain )

[ Self Reactive ] [ Non Self Reactive ]

O

L L

APOPTOSIS Non-reactive B-Cell
CLONAL DELETION matures and migrates to

secondary lymp l’lO ld orgam




ANERGY

Monovalent Antigens mosﬂy n form of soluble

proteins are also present in bone marrow

Cell Becomes
o swunresponsive .

Anergic B-Cells enter peripheral circulation




4 B-Cells are not exposed to all auto
antigens in bone marrow.

B—lymphocytes in the secondary lymphoid

organs and circulation (pev'qo hery) encounter
A

Tissue specific cell swrface — —
.p f : 1f Secreted proteins
an‘agens anttgens




When there is 'mfecﬁon in the Ioody

B-Cell Activation

T-cell independent * & T-cell dependent

Activation Activation

This is decided on the type of antigen B-Cell is exposed to...
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T-CELL INDEPENDENT ACTIVATION

SIGNAL 1 j SIGNAL 2

Ti Antigen

B-CELLS CAN BE ACTIVATED IN A T-CELL INDEPENDENT
(Ti) MANNER




[ T-CELL DEPENDENT ACTIVATION J

B-Cell and T- Cell interaction

SIGNAL 2

§D40L
Binding of Antigen — \

SIGNAL 1

N\ | | at
e V ..IL-4

SIGNAL 3
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For the B-Cell to get activated require three consecutive signals are

g requ'wed. In absence of any of these signals the B-Cell is not activated )




[ In peripheral Lymphoid organs (Spleen) ]

Multivalent Self—
B—Ce“s Antigen

Very strong interaction
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APOPTOSIS




[ In peripheral Lymphoid organs (Spleen) ]

WEAK INTERACTION o

NO INTERACTION
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SURVIVAL




Auto reactive

B-Cell B-Cells (Vecognising protein antigens)

Self Antigen
require T-Cells towards activation

Auto-reactive T-Cells are eliminated on

Central Tolerance

Without T-Cell help there is no signal 2

No Signal 2
& and thus no signal 3

B~C€“ Ioecomes unrespons ve

ANERGY







