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1 | INTRODUCTION

The y-chain (y.) encoded by the IL2RG gene is a key subunit shared by
different cytokine receptor complexes binding to IL-2, IL-4, IL-7, IL-9,
IL-15, and IL-21, which play key roles in T, B, and NK cell development
and function.! The binding of IL-2 to its receptor (IL-2R) leads to
JAK1- and JAK3-mediated activation of STATS5, a key step of cytokine
signaling.23 Null variants of the IL2RG gene lead in humans to typ-
ical X-linked severe combined immune deficiency (X-SCID) (OMIM
300400) presenting with abnormal T cell development and function,
absence of NK cells, and normal frequency of defective B cells.*¢ In
these patients, the absence of IL-2, IL-7, IL-15, and IL-21 signaling
impedes T and NK cell development, the most prominent immuno-
logical abnormalities. Affected patients usually present disease onset
in early infancy, with severe combined infections, chronic diarrhea,
and failure to thrive, often leading to fatality within the first year of
life.” The most frequently adopted curative solution is represented by
the allogeneic hematopoietic stem cell transplantation (HSCT), which
showed a better outcome when neonatal diagnosis was available due
to routine newborn screening.8 Besides, gene therapy was tested in
clinical trials on patients affected by X-SCID showing encouraging
clinical efficacy and safety profile.?-11 When hypomorphic IL2RGR?22C
mutation of the y. subunit occurs, a less severe and more variable
clinical history makes diagnosis challenging and often delayed. The
IL2RGR?22C muytation leads to an atypical and highly variable immune
phenotype ranging from normal to moderately reduced T and NK
cell frequency and function.1214 In rare cases, first described by
Stephan et al. in 1996, IL2RG-mutated patients had spontaneous
mutation reversion leading to partial disease correction.l®> However,
only few studies have investigated whether a differential mutation
reversion within lymphocyte subsets can lead to diverse functional and
clinical presentations.16

Here, we report a detailed analysis of T, B, and NK cell frequency
and function in an 8-month-old boy diagnosed with atypical X-SCID
due to a c.C664T p.R222C mutation. A full characterization of muta-
tion reversion within purified subsets and the possible impact on

lymphocyte function is presented.

2 | MATERIALS AND METHODS

2.1 | Patient

Clinical data and DNA specimens from the subject were collected fol-
lowing procedures in accordance with the ethical standards of the
1964 Helsinki declaration and its later amendments. Parents of the
patient provided informed consent for genetic studies and publication.

2.2 | Cells

PBMCs and K562 cells were cultivated in RPMI 1640 medium sup-
plemented with 10% FBS, 0.2 mM L-glutamine, and 100 units/ml
penicillin-streptomycin (Euroclone).

2.3 | T and B cellimmunophenotype

Flow cytometry analyses were performed on EDTA blood samples
within 24 h of venipuncture. Full list of previously titrated Abs is avail-
able in Extended Methods. Data were acquired on a FACSCanto Il (Bec-

ton Dickinson) and analyzed by FlowJo software 9.3.2 (Tree Star Inc.).

2.4 | NK cellimmunophenotype

PBMCs and serum were obtained by Ficoll separation and cryopre-
served until use. The immunolabeling procedure and Abs are described
in Extended Methods. Data were acquired on a FACSCanto Il (BD
Biosciences) or Cytoflex (Beckman Coulter) and analyzed by FlowJo

(TreeStar) or Kaluza (Beckman Coulter).

2.5 | NK cell functional assays

Flow cytometry-based cytotoxicity assays were performed using
PBMCs as effectors (E) and K562 cells as targets (T). IFN-y production
was measured in cytokine-stimulated and in not stimulated NK cells.

Full procedures are described in Extended Methods.

2.6 | Detection of cytokines

The concentration of IL-2, IL-7, and IL-15 in plasma samples was mea-
sured in duplicates by xMAP Technology on a LX200 Luminex instru-

ment by Labospace s.r.l. (Milano, Italy) service provider.

2.7 | Cellsorting

Cryopreserved PBMC were thawed and stained with Abs and Vivid
(Pacific Blue) for viability testing. Viable cells were sorted by FACS Ari-
alll (BD Biosciences) setting on the stringent 4-Way purity precision
mode. Due to the paucity of cells recovered from the patient, the purity
of sorted cells was checked on distinct cell samples processed with the
same sorting strategy, showing a >95% purity by FACS analysis (data
not shown). DNA was isolated from sorted cells with Qiagen kit accord-
ing to manufacturer’s instruction and stored at —20°C till analysis.

2.8 | lontorrent gene target library preparation, next
generation sequencing, and bioinformatics analysis

Five nanograms of genomic DNA (gDNA) were used for library prepa-
ration according to standard protocols. Ampliseq Design Samples were
processed and analyzed as previously described.”

2.9 | Sanger sequencing

gDNA was isolated from total PBMCs. The coding exons of
the IL2RG gene (NCBI NM_000206) were amplified by PCR (GoTaq
Polimerase-Promega), sequenced using the BigDye Terminator ver-
sion 3.1 Cycle Sequencing Kit (Applied Biosystems, Foster City, CA)
and analyzed on an ABI PRISM 3130 and 310 automated sequencers
(Applied Biosystems, Foster City, CA).
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TABLE 1 Haematological and Immunological profile

Pt (128
days after

Gated on Pt (8 m) Normal range (5-9 m) HSCT)
WBC 10%/uL - 11.02 6.00-17.002 3.34
Hemoglobin g/dL - 10.1 10.50-15.502 11.4
Total Lymphocyte count 103/ul - 5.85 3.00-11.22° 1.77
Eosinophils 10%/uL - 1.90 0-1.90° 0.21
% (102 cells/ uL) Lymphocyte subsets
CD3tCD45+ Lymphocytes 455 (2.66) 49.0-95.0° (1.4-11.5)" 62
CD3-CD16+CD56* Lymphocytes 11.3(0.66) 2.0-36.0° (1.0-11.5)° 12.46
CD3*+CD4* Lymphocytes 10.4 (0.60) 27.0-81.0° (1.0-7.2)° 29.3
CD3+CD8* Lymphocytes 36.7 (2.14) 10.0-35.0° (0.2-5.4)° 23.40
CD19+tCD45* Lymphocytes 41.9 (2.45) 12.4-33.6° (0.5-2.1)° 20
% CD3 lymphocyte subsets
TCR a/p* CD3* 93.8 39-94b -
TCRy/s* CD3* 3.1 0.82-10° -
CD4-CD8~ TCR a/p* 0.1 0.39-4° -
% CD4 lymphocyte subsets
CD27+CD45RA* Naive CD4+* 11.5 77.0-97.0° =
CD31+*CD45RA* (Recent Thymic Emigrants, RTE) CD4+ 9.83 65.0-90.0° =
CD27*CD45RA- (Central Memory) CD4+ 86 2.0-59.0° =
CD27-CD45RA- (Effector Memory) CD4+ 1.65 0.07-1.0° =
CD27-CD45RA* (Effector Memory CD45RA™, EMRA) CD4+ 0.83 0.00033-7.3° =
CD25+*CD127°YFOXP3* (Regulatory T cell, Treg) CD4+ 1.31 4.86-7.092 =
CD45RO*CXCR5™ (Follicular helper T cell, Tfh) CD4+ 13.2 2.3-7.42 -
% CD8 lymphocyte subsets
CCR7+CD45RA* (Naive) CD8+ 1.04 31.0-100° -
CCR7+CD45RA- (Central Memory) CD8+ 0.88 0.1-13.0° -
CCR7-CD45RA~ (Effector Memory) cD8* 47.3 1.0-100P -
CCR7-CD45RA* (Effector Memory CD45RA*, EMRA) CD8+ 50.8 5.0-78.0° -
% B lymphocyte subsets
CD27*1gD*1gM* (Unswitched memory) CD19+ 1.13 2.4-9.9¢ -
CD27*1gD~1gM~ (Switched memory) CD19+ 0.05 0.6-3.7¢ -
CD27-1gD*IgM* (Naive) CD19* 98.1 87.3-95.1¢ =
CD27-IgD~IgM~ CD19+ 0.67 0.4-2.7¢ =
CD21°%CD38/w CD19* 0.33 0.5-33.04 =
CD24++CD38** (Transitional) CD19+ 3.6 5.0-50.04 -
CD19*CD27+ (Memory) CD19+ 1.09 3.5-12.2¢ =
% NK cell subsets
CD56bright NK 33.09 14.14-17.85¢ -
CD56dim NK 52.79 59.11-70.05¢ -
CD56"¢¢ NK 12.96 13.77-25.40¢° -
CD56Pr 8" NKG2A*NKG2C~CD57~ NK 32.86 9.5-11.30¢ -
NKG2D+ NK 91.46 38.25-41.14¢ -
Perforin* NK 99.63 92.41-96.40¢° -
DNAM1+ NK 90.25 37.34-49.53¢ -
NKp4é6+ NK 89.83 60.61-77.22¢ -
KIR* NK 49.74 39.40-56.85¢ -

(Continued on next page)
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TABLE 1 (Continued)
Pt (128
days after
Gated on Pt (8 m) Normal range (5-9 m) HSCT)
NKG2A* NK 49.15 54.68-72.05¢ -
NKG2C* NK 41.88 4.82-21.27¢ -
NKG2A* KIR~ CD57- (early differentiated) CD56dm 23.31 52.56-56.42¢ -
NKG2A~ KIR* CD57+ (mature) CD56dm 37.91 3.96-17.26° -
NKG2A~ KIR* CD57+ NKG2C+ (memory-like) CD56dim 33.81 1.85-2.72¢ -
Serum immunoglobulin levels
IgG (mg/dl) 84 360-11802 -
IgA (mg/dl) 9 36-165° -
IgM (mg/dl) 10 35-1042 -
IE (kU/1) 42.9 <13.0° -
T cell proliferation (PI)
PHA 35 31-3172
OKT3 13 27-1362
Ig secretion by CpG-stimulated B cells
1gG (ug/ml) 0.04-10?
IgA 0.05-82
IgM 24 1.3-232

m, months. TCR, T cell receptor. WBC, white blood cell. P, proliferation index (counts stimulated/unstimulated).

aInternal laboratory values.

bNormal tolerance interval for age reported in supplementary reference.3!
°Normal range for age.32

dNormal tolerance interval for age.33

¢Normal values are presented as value range of three age-matched healthy donors.

fThe assay was performed as previously described.3*

2.10 | STAT5 phosphoflow analysis

After overnight serum-starvation, PBMCs were stimulated with 10,
100, and 1000 IU/ml of IL-2 (Peprotech, NJ, USA) for 10 min at
37°C, stained with anti-pSTAT5 Ab, and analyzed by FACScanto Il
flow cytometer (BD Biosciences) to measure STAT5 phosphorylation.
Detailed procedure is available in Extended Methods.

3 | RESULTS AND DISCUSSION

An 8-month-old male, only child born from non-consanguineous Cau-
casian parents, was transferred to our hospital for suspected pri-
mary immune deficiency (PID). His clinical record was characterized
by atopic dermatitis and milk protein allergy from the third month of
life. At the age of 7 months, he was admitted to another hospital for
interstitial pneumonia, failure to thrive, malabsorption, mild anemia,
and a postnatal cytomegalovirus (CMV) infection. Chest computed
tomography (CT) showed “ground glass” areas associated to pseudo-
nodular areas. CT scan and abdomen sonography showed respectively
a small thymus (26 x 9 x 14 mm) and mild hepatosplenomegaly. When
the present study was performed (8 months of age), the patient was
under valganciclovir treatment and CMV replication was controlled.
Routine blood test showed normal white blood cell (WBC) and total

lymphocyte counts, increased eosinophil count, mild anemia, and low
immunoglobulin levels (Table 1). Lymphoid cells distribution revealed
a reduction in CD3* and CD4* percentages, with normal frequency
of CD8* and CD3-CD16%56% NK cells (11.3%) and an expansion
of CD19* B cells (41.9%). A reduced frequency of naive CD4* and
CD8* T cells, combined with an expansion of CD45RA-CCR7~ effec-
tor memory (47.3%) and CD45RATCCR7~ terminally differentiated
(50.8%) CD8* T cells, was noted (Table 1; Supplementary Fig. S1A), a
condition that is coherent with persistent CMV infection.18 The cir-
culating B-cell fraction showed a marked reduction of total memory
B cells CD19+tCD27* (1.09%) and almost absent switched memory B
cells CD27*1gD~IgM~ (0.05%) (Table 1; Supplementary Fig. S1B). Such
distribution and phenotype of immune cells was maintained at later
time points (9 and 11 months of age; data not shown). Finally, by func-
tional tests we observed that T-cell proliferation in response to PHA
or OKT3 stimulation was moderately reduced (Table 1), while B-cell
response to CpG stimulation was normal in terms of proliferation (data
not shown) but impaired as for IgG and IgA secretion (Table 1).
According to the clinical picture and lymphocyte distribu-
tion, a leaky SCID was suspected and a de novo hypomorphic
c.664C > T, p.R222C mutation of the IL2RG gene was finally detected
by next generation sequencing (NGS) and confirmed by Sanger

sequencing (Fig. 1A,B).
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FIGURE 1 Molecular analysis. (A) Sequence alignment of the
patient’s BAM file on IGV revealed the c.664C > T mutation in the
IL2RG gene leading to the p.R222C amino-acid change. (B) IL2RG
Sanger sequence chromatogram in the patient (Pt) and his family mem-
bers. The mutated residue is indicated (arrow)

In the IL2RGR222C patient, the observed reduction of switched
memory B cells, which maturation depends on a correct stimula-
tion via CD40L and IL-21,17 likely resulted from an aberrant B
cell-specific y.-signaling rather than from an impaired peripheral
follicular helper T cells (pTfh) function. Indeed, the frequency of
CD4+CD45RO*CXCR5* pTfh cells that predominantly expressed
CXCRS3 and PD1 was increased (Table 1; Supplementary Fig. S1C).
Apparently, the impaired IL-2 signaling in our patient did not seem to
compromise the pTfh cell differentiation, probably because this is not
exclusively dependent on y.-signaling.2%2! The observed PD1* pTfh
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cells possibly originated from reprogrammed helper T cells in the con-
text of persistent viral infection (i.e., chronic CMV infection in the
IL2RGR222C patient), as demonstrated in a mouse model.22 Moreover, in
line with previous reports, 1314 the IL2RGR222C mutation did not result
in the complete absence of CD4+*CD257CD127-FOXP3™ regulatory
T cells (Tregs) in the patient who displayed a reduced overall Treg fre-
quency (Table 1) and a prevalent Treg memory phenotype (Supplemen-
tary Fig. S1D).

To determine the capacity of the IL2RGR222C mutation to impair
the signaling pathway, we evaluated STAT5 phosphorylation. A STAT5
phosphorylation impairment was confirmed on CD4*CD45RO™ T cells
after stimulation with 10U/ml of IL-2, whereas supraphysiological
cytokine doses (100 and 1000 U/ml) were able to induce phosphoryla-
tion levels comparable to controls (Fig. 2), as previously reported.314
This result suggested that IL2RGR222C allowed T cell development but
IL-2 response in memory T cells was functionally impaired, resulting
in the atypical immunological picture of the patient. Thus, analysis of
STATS5 phosphorylation after stimulation with different concentrations
of IL-2 is a rapid functional assay to detect abnormalities in y. pathway
and it is recommended to make a prompt diagnosis also in cases with
atypical presentation.

The NGS alignment on integrative genome viewer (IGV) detected a
relevant frequency (10%) of wild-type allele (Fig. 1A). To determine in
which cell subset(s), the reverted allele was present, Sanger sequenc-
ing of the IL2RG gene was performed in purified CD3* T cells, CD19+
B cells, NK cells and CD14* monocytes after flow-based sorting of live
cell populations. The reverted allele was detected only in 38% of CD3*
T cells (Fig. 3A). Then, the analysis was repeated on sorted CD3+*CD4*
subsets, showing that reversion occurred in 30%, 20%, and 56% of RTE,
EM, and EMRA cells, respectively (Fig. 3B). Maternal engraftment was
ruled out by the analysis of short-tandem repeats.

Patient’s NK cells had a normal frequency among PBLs, but their
distribution into CD56Prght, CD569M, and CD56"# subsets showed
a higher proportion of CD56Prght cells (33.1% versus median 15.7%
of age-matched healthy donors (HDs); Table 1, Fig. 4A, gating strategy
in Supplementary Fig. S2A). The CD56"ght NK cells are believed to
be precursors of CD564M cells, release relevant amounts of cytokines
upon stimulation, and can play a regulatory function by eliminating
autologous activated T cells.23 The expansion of CD56P1"t cells
has been described in various pathologic settings, such as in HIV-1
infected patients with poor CD4* T cell reconstitution despite sup-
pressive antiretroviral therapy?4 and, more recently, in T~ B~ NK*
SCID patients with mutations in RAG and non-homologous end joining
(NHEJ) genes.2> In our patient, we found that expanded CD56Pright
cells had an immature phenotype (NKG2A*NKG2C-CD57-) (Fig. 4B;
Supplementary Fig. S2B), as previously observed in SCID patients with
RAG/NHEJ defects.2> By measuring the intracellular perforin level
(MFI), we found that, in CD56P"ght cells, this was 3-fold higher in the
IL2RGR222C patient as compared with age-matched HDs (22,348 ver-
sus 7113 [5667, 8141], median [25th, 75th percentiles] MFI), whereas
in patient’s CD5649™ cells perforin fitted within the highest range of
normal expression (37309 vs. 27201 [21533, 32830] MFI). In addition,
by measuring expression of the CD107a degranulation marker as a
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FIGURE 2

Impact of IL2RGR?22€ on STAT5 phosphorylation. The expression of phospho-STAT5 (pY694 STAT5) was analyzed in gated CD4*

memory T cells (CD4+*CD45RO) after incubation of PBMCs in medium alone (shaded area) or supplemented with different IL-2 concentrations
(10, 100, and 1000 U/ml) (black lines) in the IL2RGR222C€ patient (Pt) and two healthy donors (HD1, HD2)

direct correlate of NK-cell cytotoxicity, we found that the frequency of
CD107a" cells challenged with K562 cells was very high for CD56bright
cells of the IL2RGR222C patient if compared with age-matched healthy
controls, (57.90% versus 26.50 [15.90, 37.101%), while fell within the
normal range for CD569™ cells (10% versus 16.00 [10.60-21.40]%)
(Fig. 4D). Therefore, unlike SCID patients with RAG/NHEJ defects,?>
CD56bright cells, but not CD569™ cells, displayed higher perforin
content and a superior cytotoxic potential in the IL2RGR?22C patijent

as compared with HDs. Moreover, patient’s NK cells presented normal

ability to produce IFN-y upon 20 h stimulation with IL-12, IL-15,
and IL-18 (Fig. 4E), expressed high levels of the NKG2D activating
receptor, and were skewed toward a mature and memory-like phe-
notype in line with CMV infection (Table 1; Supplementary Fig. S2C
and D). The CD569™ memory-like cell subset consists in a highly
cytotoxic NK cell population with immune adaptive properties that
is found in CMV-seropositive individuals2® and that, together with
expanded memory CD8* T cells (Table 1), might have contributed to

patient’s partial control of CMV replication. Our functional data are
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FIGURE 3 Mutation reversion of the IL2RG gene in sorted patient’s cells. Sanger sequencing of the IL2RG gene was performed on sorted
cells: (A) CD3* T cells, CD19+ B cells, CD14" monocytes, NK cells, and (B) CD4* T recent tymic emigrants (RTE, CD31+*CD45RA™), naive
(CD27TCD45RA"), central memory (CM, CD27+CD45RA"), effector memory (EM, CD27-CD45RA™), and effector memory CD45RA* (EMRA,
CD27-CD45RA™) subpopulations. The mutated residue is indicated (arrow). The experiment was performed twice obtaining the same results

discordant with a previous study on IL2RGR222C patients showing
defective IFN-y production by NK cells,3 possibly because a different
stimulation scheme (5 h of stimulation with IL-15/IL-18) was used.
CD56Pright cells, which constitutively express both intermediate-
affinity (By.) and high-affinity (afy.) IL-2R, are efficiently stimulated
by IL-2,27 hence we hypothesized that patient’s CD56Prght cells
expansion could be driven by increased IL-2 availability due to reduced
cytokine consumption in the IL2RGR222C context. Indeed, we found
that IL-2, as well as IL-7 and IL-15, other y. cytokines that stimu-
late NK cells, accumulated in the patient’s plasma (Fig. 5). The y.
cytokines are important factors that regulate the development and
functional maturation of NK cells, although the specific role of each
cytokine in this process remains unclear.28 It is plausible that, in the
IL2RGR?22C patient, the net balance between defective signaling of
7. receptors and accumulation of IL-2, IL-7, and IL-15 resulted in the
expansion of highly active CD56P"8Mt cells while it was not sufficient
to promote efficient differentiation and/or survival of CD569™ cells.
Moreover, impaired signaling of IL-21, a y. cytokine with diverse
effects on immune cells, might have influenced the development and
functional maturation of NK cells.28 A key role of IL-2 signaling via its
high-affinity (afy.) receptor in the homeostasis of NK-cell subsets has
been recently underscored by a study on a child with CD25 deficiency
caused by a homozygous mutation in the IL2RA gene who presented
combined immunodeficiency (CID) with recurrent viral and bacterial
infections, lymphoproliferations, and severe multi-organs autoimmune
disorders.2? Specifically, in this CD25-deficient patient, NK cells had
a normal frequency but showed a strong expansion of CD5&Pright
cells (particularly CD56P8tCD16+ cells) at the expense of CD564M
cells, which were reduced in number and poorly differentiated, and
displayed an overall altered NK-cell functionality owing to enhanced
perforin expression and citotoxicity as well as compromised IFN-y

production.2? Apparently, accumulation of CD56Prght cells that have
exacerbated perforin expression and cytotoxic responses and do not
efficiently proceed through differentiation into CD569™ cells, is a
feature shared by CD25 deficiency and IL2RGR?22C hypomorphism; on
the other hand, the IL2RGR222C put not the CD25-deficient condition,
allowed normal acquisition of IFN-y production capacity and CD564im
cell maturation and function, possibly mediated by the residual signal-
ing of IL-2 (via both high- and intermediate-affinity IL-2R) and other
abundant y cytokines. Altogether, our data indicate that expansion of
CD56bright NK cells with a potentially deleterious regulatory function
can be found not only in SCID/CID patients with RAG/NHEJ defects?5
and CD25 deficiency,2? but also in atypical IL2RGR222C patients.
Finally, since IL-2 and IL-7 have a key role in Treg cell development
and maintenance,® their increased availability might have supported
the differentiation of Treg cells with a mature phenotype that was
observed in the IL2RGR?22C patient (Supplementary Fig. S1D).

Soon after diagnosis, the patient underwent HLA-haploidentical
hematopoietic stem cell transplantation (haplo-HSCT) from the
mother after negative depletion of T «f*/CD19* lymphocytes
(Table 1). The pre-transplant conditioning regimen administered was
treosulfan (42 g/m? over 3 days), fludarabine (160 mg/m? for 4 days),
and anti T-lymphocyte globulin (ATLG, grafalon, Neovii). On day -
1, Rituximab (200 mg/m2) was administered for preventing EBV-
related post-transplant lymphoproliferative disorder. The neutrophil
and platelet engraftment was reached respectively on day +19 and
+34 after transplant.

In previous studies, IL2RGR?22C patients have been described with
normal or only moderately reduced T and NK cell numbers.12-14 |n
these patients, the atypical phenotype makes diagnosis challenging
and delayed over time, whereas even neonatal screening could be
not indicative. Indeed, IL2RGR?22C SCID patients are characterized by
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FIGURE 4 CD56Pright NK cells with enhanced effector function are expanded in the IL2RGR222C€ patient. (A) NK cells of a representative HD
and the IL2RGR?22C patient (Pt), gated as described in Supplementary Fig. 2A, were analyzed to measure the frequency of CD56Pright CD56dim,
and CD56"8 subsets. (B) The percentage of CD56P"8MtNKG2A+NKG2C~CD57- cells among total NK cells was analyzed as described in Supple-
mentary Fig. 2B in the IL2RGR222C patient and 3 age-matched HDs (median and range is shown). (C) Histograms show the intracellular perforin
expression of gated CD56P"&ht and CD56%M NK cells of the IL2RGR222C patient (open histograms) and a representative HD (filled gray histograms).
Dashed line represents staining with isotype control IgG. The MF| values are indicated. (D) Bar plots represent pattern of CD107a expression mea-
sured by flow cytometry on gated CD56P"8"t and CD564™™ NK cells of the IL2RGR222C patient and 3 HDs following 6 h culture of PBMCs (effectors,
E) with and without (not stimulated, ns) K562 cell targets (T) at an E:T ratio of 10:1. The mean =+ SD of 2 HDs is reported. (E) Bar plots depict per-
centage of IFN-y-expressing NK cells from the IL2RGR?22C patient and 3 HDs (mean + sD) analyzed by flow cytometry after 20 h culture of PBMCs

in the presence or absence (ns) of IL-12, IL-15, and IL-18

impaired lymphocyte function rather than cell frequency, by reduced
but present naive T cells, and by normal T-cell receptor excision cir-
cles (TRECs) that may mislead diagnosis.1314 In this context, func-
tional studies dissecting activation markers after cytokine stimulation
may facilitate the diagnosis of hypomorphic IL2RG mutation and direct
faster molecular analyses.

Our report further informs on phenotypic and functional alterations
of the NK-cell compartment to be investigated in the suspicion of
X-SCID with hypomorphic IL2RG mutation.
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