Dominant-negative IKZF1 mutations
cause a T, B, and myeloid cell
combined immunodeficiency
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Domains DNA binding dimerization
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haematopoietic  multi-lineage common lymphoid lineage-restricted lymphoid progenitors
stem cells progenitors progenitors

cycling resting immature
pre-pro-B cell pro-Bcell pre-Bcell pre-Bcell B cell
MLP FrA— Fr.BIC—» Fr.C'"—» Fr.D —» Fr.E
HSC —» MPP —» CLP <

LMPP T cell progenitors

“®-|kzf1 Ikaros

“®-kzf2 Helios
Ikzf3 Aiolos
Ikzf4 Eos
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Patient
Al pN1535

pN1535

p.N159S

pN1535

p.N1535

pN1SIT

IVIG, intravenous immunoglobulin; SCIG, subcutaneous immunoglobulin; G-CSF, granulocyte-CSF; DVT, deep venous thrombosis; PE

Mutation

Origin
European descent
(Europe)

Asian (Japan)

European descent
(us)

European descent
(Us)

European descent
(us)

Asian ( Japan)

European descent
(Europe)

Age at
first symptoms
2 mo

Pneumocystis

preumonia (age)
Yes

(17 mo)

Yes

(2,3, and 17 yr)

Yes

(20 ma)

Yes (6 mo, Syr)

Infections

Viral
Severe RSV
bronchiolitis

Bacterial
Kiebsiello sp. lung
infection

Lung abscess,
recurrent
sinopulmonary
infections,
bronchiectasis,
pulmon ary
Mycobacterium
avium complex
infection
Influenza
type A

Recument otitis
media and
pneumonia

Severe RSV

bronchiolitis,

Recument otits
media and
adenoviral pneumonia
pneumonia requiring

ddofovir
Recurrent HSV (oral,
genital), uneventful
chickenpox

Streptococcus
pneumonioe
meningitis,
Pseudomonas
Spp. pneumonia,
skin abscesses

Severe
pneumonia, otitis
media, chronic

sinusitis

Molluscum No
contagiosum and

warts, uneventful

chickenpox

AT

REZETD

Others
Cryptosporidial
cholangitis

Pulmonary

aspergillosis

Recument oral
candidiasis,
Candida poropsiloss
fungemia

Recument oral

candidiasis

Localized onychomycosis

BCG, uneventful

Live vaccines,
complications
No

Other

BCG and
MMR,
uneventful

Recurrent oral
uleers

DVT/PE,
pancreatitis

BLL and oral polio,

uneventful

Recurrentoral
uleers

monary embols

manifestations

Treatment
(prior to HSCT)
Azithromyein,
cotrimoxazole,
nitazoxanide,
fluconazole, IVIG
Cotrimoxazole,

VIG

Cotrimoxazole,
SCIG

Cotrimoxazole,

VIG

Clindamydn,
cotrimoxazole,
aciclovir,
fluconazole,
501G, G-C5F

Cotrimoxazole, G-C5F,

MG

Cotrimoxazole, IVIG

Outcome
(age [yr)
HSCT (2), died (2)

Alive (17)

alive and and

free (8)

Alive (28)

HSCT (14), alive and

symptom-free (20)

Alive and and symptom-
free (12)
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Anti-CD3
(1ug/ml)

CellTrace Violet

Anti-CD3
(10 ug/ml)

Anti-CD3/
CD28

Ctrl 1

Ctrl 2

Anti-CD3

] Unstim. |
[] Stim.

Anti-CD3 + IL-2

CellTrace Violet

Anti-CD3 + IL-2

G1

>
A1l

Anti-CD3  Anti-CD3 + IL-2

Cellfrace Violet

Anti-CD3 + IL-2

——0Unstim
Anti-CD3 (1 ug/mil)
Anti-CD3 (10ug/ml)
——Anti-CD3 (0.05 ug/ml) + IL-2
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STATSD) U ERAE A EIFIE NS

Ctrl C1 D1 Ctrl

4,61 5,72

4.79 9.85 0.12 0.75 0.44 1.33

R o)
ot
5 ; 28.1 54.3 43.9 78,0

60.9 24.5

Ctrl C1 D1 Ctrl
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Pro-B cell: CD34*CD19*
Precursor of pro-B cell: CD34*TdT *CD19
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N159S N1597 R162Q

0 i e
Ctris C1 D1 WT IKZF1: 1 2 12
Mut. IKZF1 0 12 1/2

N159S N159T R162Q

WT IKZF1 1 12 0 112 0 112 0 y-Sat8
Mut. IKZF1: 172 1 0 12 1 0 12 1

Relative intensity
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* T cell

* B cell

* Myeloid (RBC, Eosinophil, Neutrophil)
» Megakaryocyte 2%
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