Pathophysiology of myasthenia gravis

In myasthenia gravis (MG), pathogenic autoantibodies at the
neuromuscular junction (NMJ) impair synaptic signaling,
causing reduced muscle contractioni-3
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differentiation and the
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a primary lymphoid organ+>
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Autoantibodies produced in MG
are part of a B-cell-mediated,
T-cell-dependent process34.6-2

Therapeutic strategies ®

can focus on either
“upstream” or
“"downstream” targets
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In MG, dysfunctional T-cell
selection allows autoreactive
T cells to escape
central immune tolerance®>

T effector cells

°*° o
°
® X J
(Y ) Th2
°

.’.o..Q ./ /

APC

utoreactive T cells interact
with and activate B cells in
germinal centers*

\

@antibody-secreting @

< |
\ V4
— -
\

I Long-lived

Initiation of autoimmune response and autoantibody production

DOWNSTREAM

plasma cell Plasmablast /
Autoantibodies ' I A
. 9 |
Examples includel?/10; l_ \ I ) AChR autoantibody
- & °7 Musk autoantibody
AChR: IgG1 and IgG3 N \ v
MuSK: 1aG4 “A 2 | / LRP4 autoantibody
uSK: - L
LRP4: 1 gGl - \ 33 AChR B VGCC
i d /I Il MuSK
| LRP4 B VGSC

“A

o . Presynapt_ic
. o nerve terminal

NMJ9.11,12,1
° .o 5 .o
® 9
.0
In MG, neuromuscular '.0. e ..'.
transmission is s cee’ . oo

impaired by!.13;

AChR
autoantibodies

* AChR signaling disruption
or AChR internalization!
 Activation of complement

cascade triggering

complement-mediated
membrane damagel

MuSK
autoantibodies

[}
Synaptic
. vesicles

LRP4

~( autoantibodies

'\

« Hypothesized to interfere
with agrin— and
LRP4-MuSK interactions
and AChR clusteringl:13

Autoantibody effects at the NMJ and signal transmission processes
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By targeting components of the NMJ, the autoimmune process disrupts cholinergic
signaling and impairs muscle contraction,
causing the fatigue and weakness characteristic of MG!/10,11,13,14

*Upon reactivation, autoreactive memory B cells can produce plasma cells.®:°:10
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ACh, acetylcholine; AChR, acetylcholine receptor; APC, antigen-presenting cell; C, complement; Ig, immunoglobulin; LRP4, low-density lipoprotein receptor-related protein 4;
MAC, membrane attack complex; MG, myasthenia gravis; MuSK, muscle-specific kinase; NMJ, neuromuscular junction; Th, T helper cell; VGCC, voltage-gated calcium channel;
VGSC, voltage-gated sodium channel.
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