Connecting Autoimmunity and Immunodeficiency through Mutations of CTLA-4: A Literature

K/Researchers consider autoimmB

BACKGROUND

disorders and immunodeficiencies
to be two completely unrelated
conditions. However, it has been
shown that patients can develop
both diseases in spite of opposing
etiologies.

Cytotoxic T-lymphocyte associated
protein 4 (CTLA-4) is encoded by
the CTLA gene and is known for its
Immunoregulatory role In
terminating Immune responses.
CTLA-4 directly regulates the
development of T-cells by activating
T regulatory cells, and the
development of B-cells

It's unclear how CTLA-4 can induce

both autoimmunity and
&nmunodeficiency within patieny
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Figure 1. CTLA-4 helps to regulate the
iImmune response by inhibiting T cell
activation and by releasing T regulatory and
T follicular helper cells. (Buchbinder and
McDermott 2015)
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ﬂMUNODEFICIENCY AND CTLA-AI\

* A sharp and severe decrease In
immune cells for a prolonged
period of time that leads to
iImmune dysregulation and/or
iIncreased susceptibility to
infection

* Individuals diagnosed with
iImmunodeficiency are likely to
have heterozygous (+/-)
mutations of CTLA-4

* These mutations are responsible
T cell hyperproliferation, T
regulatory cell suppression, and
lymphocytic organ infiltration

» Mutations of CTLA-4 are shown
to cause reduced numbers of B
cells

Hypogammaglobulinemia I 84% (65/77)

Low lgA | | 70% (53/76)
Low IgG | | 158%(42/73)
Low IgM | 40% (30/75)
Lymphoproliferation _ 73% (64/88)
Splenomega Iy | |58%(51/88)
Lymphocytic or granulomatous organ infiltration | | 50% (43/86)
Lymphadenopathy || 49%/(43/87)

Hepatomegaly | 20%(17/87)
Splenectomy | | 15%(13/84)
Respiratory involvement [N 68% (61/90)
Lower respiratory infections N 55% (48/88)
| 46% (41/89)
|| 39% (33/84)

Upper respiratory infections |
Pneumonia |

GLILD 1 36% (32/89)
Bronchiectasis | 25% (20/81)
Gastrointestinal involvement | & R | 59%] (53/90)
Diarrhea | | 57% (51/90)
Atrophic gastritis || 9% (8/90)
Crohn's disease 8% (7/89)
Cytopenia [N ’ = |l 59% (53/90)
TP [T 46% (41/90)
AlHA [EEaawaw | 42% (37/89)

Autoimmune neutropenia | — 1(18% (16/90)
PRCA 4% (4/89)
Skin involvement — 56% (49/87)
Endocrinological involvement R 33% (30/90)
Herpes Infection
EBV infectio
CMV infectio
Neurological involvement
Bacterial infections [N 30% (26/87)
Fungal infection [T 18% (15/85)
Sepsis | ] 12% (10/85)
Malignancy I 12% (11/90)
Lymphoma Bl 9% (8/90)
Gastric cancer ] 3% (3/90)
Liver involvement [ 12% (11/90)
Renal involvement | 12% (11/90) | _

— 30% (27/89)
I 18% (16/90)
] 10% (9/90)

28% (25/90)
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Figure 2. Autoimmune and
immunodeficiency complications

J

associated with CTLA-4
wloinsufﬁciency (Schwab et al. 201%
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K AUTOIMMUNITY AND CTLA-4 N

* The Immune system recognizes
self antigens as pathogenic,
leading to the activation of the
adaptive immune system

 Leads to the production of
autoantibodies that are
responsible for attacking
healthy tissues and organs

* A mutation of CTLA-4 was
identified in patients with
Crohn’s Disease who also
displayed autoimmune
symptoms

* There are some identifiable
single nucleotide
polymorphisms (SNPs) of
CTLA-4 found in patients with
rheumatoid arthritis
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Exon 2
ligand binding and dimerization domains

Ic.437G>T; p.G146V §
c.436G>A; p.G146R
c.436G>T; p.G146*
c410C>T; p.P137L §
c410C>G; p.P137R §
c.407C>T; P136L
c.406C>T; p.P136S
c.406C>G; p.P136A
c.402_415del; p.M123Ifs*15
c.373G>A; G125R

c.371A>C; p.T124P §
€.359_359delG; p.A121fs*23
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c.347T>C pl116T §
c.342_342delC; p.T115Lfs*5
c.326G>A; p.G109E §

¢.308G>C; p.C103S

c.280G>T; E94*

c.257C>T; p.A86V §
c.254G>A; p.C85Y

€.232_232delG; p.D78Tfs*
c€.226C>T; p.Q76*
c.224G>A;R75Q §
c.223C>T,; p.R75W §
c.208C>T; p.R70W §
c.179A<G; p.Y60C §
c.178T>A; p.Y60N
c.173G>T; p.C58F
c.151C>T; p.R51* §
c.155G>V; p.G52V
c.119T>C; p.V40A

Figure 3. Mutations of CTLA-4 are

primarily found in exon 2 (Schwab et al
2018).

K CONCLUSIONS N

 CTLA-4 plays a role in
the development of
both autoimmunity
and immunodeficiency

* Mutations of CTLA-4
Increases the chance
of a patient
developing both
diseases

* There is no well-
known treatment that
can treat both an
autoimmune disorder
and immunodeficiency

* Immunotherapies
have been developed
as cancer treatments
by blocking certain
Immune pathways
such as the CTLA-4
mechanism
(Ipilimumab)
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