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Abstract

Background: PIK3CA-related overgrowth spectrum (PROS) includes a group of mosaic overgrowth disorders caused by postzygotic
gain-of-function variants in the PIK3CA gene. These variants lead to upregulation of the PI3K/AKT/mTOR signaling pathway, resulting
in dysregulated cell growth, proliferation, and vasculogenesis. Disorders such as KTWS and CLOVES syndrome share overlapping
clinical features such as segmental overgrowth, vascular and lymphatic malformations, and cutaneous involvement.

Methods: A cohort of five Turkish patients with clinical findings consistent with PROS was evaluated. High-depth next-generation
sequencing (NGS) was performed on affected tissue samples, and the identified variants on PIK3CA gene were interpreted according
to ACMG/AMP criteria. Clinical, radiological, and molecular data were integrated to assess genotype-phenotype correlations.

Results: Five distinct somatic PIK3CA variants were identified. Four were in the C-terminal helical and kinase domains—known
mutational hotspots—while one variant was found in the N-terminal adaptor-binding (PI3K-ABD) domain. Four variants were
missense substitutions, and one was an in-frame deletion. The mean sequencing depth was approximately 1100x, and the lowest
variant allele frequency (VAF) detected was 2%. No correlation was observed between VAF and disease severity.

Conclusion: This Turkish cohort highlights the clinical and molecular heterogeneity of PROS and emphasizes the importance of tissue-
targeted, high-depth sequencing in detecting low-level mosaic variants. Molecular confirmation of PIK3CA mosaicism is essential for
accurate diagnosis and therapeutic decision-making. Considering the recent evidence supporting the efficacy of Alpelisib in both
pediatric and adult PROS patients, early recognition and molecular characterization of these cases are critical for guiding precision
therapy and improving clinical outcomes.
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PIK3CA-iligkili Asir1 Biiyiime Sendromlarinin Klinik ve Molekiiler Spektrumu: Tiirk Hasta
Kohortu
0z
Arka Plan: PIK3CA-iliskili asir1 biiytime spektrumu (PROS), PIK3CA geninde postzigotik donemde ortaya ¢ikan islev kazandirici (‘gain-
of-function’) varyantlardan kaynaklanan mozaik asir1 bliylime sendromlarini kapsar. Bu varyantlar, PI3K/AKT/mTOR sinyal yolunun
aktivasyonuna yol agarak hiicre biiyiimesi, proliferasyonu ve damar gelisiminin diizeninin bozulmasina neden olur. Alt tiplerinden

olan KTWS ve CLOVES sendromu gibi tablolar; segmental asir1 bliytime, vaskiiler ve lenfatik malformasyonlar ile deri tutulumunu
iceren oOrtlisen klinik 6zellikler gosterir.

Yontemler: PROS ile uyumlu klinik bulgulara sahip bes Tiirk hastadan olusan bir kohort degerlendirildi. Etkilenen doku drneklerinden
yiksek derinlikli yeni nesil dizileme (NGS) analizi yapildi ve saptanan PIK3CA gen varyantlart ACMG/AMP kriterlerine gore
yorumlandi. Klinik, radyolojik ve molekiiler veriler entegre edilerek genotip-fenotip iliskileri incelendi.

Bulgular: Toplam bes farkl somatik PIK3CA varyant1 tanimlandi. Doérdi C-terminal helikal ve kinaz bolgelerinde (bilinen mutasyonel
sicak noktalar), biri ise N-terminal adaptor-baglanma (PI3K-ABD) bolgesinde yer almaktaydi. Dort varyant ‘missense’ degisimi, biri
ise ¢erceve kaymasi olusturmayan (‘in-frame”) delesyondu. Ortalama dizileme derinligi yaklasik 1100x olup, saptanan en diisiik
varyant alel frekansi (VAF) %2 idi. VAF ile hastalik siddeti arasinda belirgin bir iliski gézlenmedi.

Sonug: Bu Tiirk kohortu, PROS’un klinik ve molekiiler heterojenitesini vurgulamakta ve diisiik diizeydeki mozaik varyantlarin
saptanmasinda dokuya 0zgli, yiiksek derinlikli dizilemenin 6nemini ortaya koymaktadir. PIK3CA mozaisizminin molekiiler olarak
dogrulanmasi, dogru tani ve uygun tedavi secimi acisindan kritik 6neme sahiptir. Hem pediatrik hem de eriskin PROS olgularinda
Alpelisib tedavisinin etkinligini destekleyen giincel veriler g6z dniine alindiginda, bu hastalarin erken taninmasi ve molekiiler olarak
karakterize edilmesi, hedefe yonelik tedavi ve klinik sonuglarin iyilestirilmesi agisindan biiyiik 6nem tasimaktadir.

Anahtar kelimeler: PIK3CA, asir1 biiyiime, segmental, somatik, mozaik.

INTRODUCTION

PIK3CA-related disorders (PIK3CA, OMIM:
*171834) represent a group of genetic

The severity of PROS varies considerably, even
among individuals with the same genetic

conditions caused by postzygotic somatic
mosaic variants in the PIK3CA gene, which
encodes the catalytic subunit alpha (p110a) of
phosphatidylinositol-3-kinase (PI3K). These
disorders are characterized by segmental or
regional overgrowth affecting various body
parts. The phenotypic spectrum is wide,
encompassing multiple overlapping clinical
conditions such as Congenital Lipomatous
Overgrowth, Vascular malformations,
Epidermal nevi, and Spinal or skeletal
anomalies  and/or  scoliosis (CLOVES,
#612918); megalencephaly-capillary
malformation-polymicrogyria syndrome
(MCAP, #602501); Klippel-Trenaunay-Weber
syndrome (KTWS) (%149000); epidermal
nevus (#162900); and macrodactyly
(#155500). These disorders are collectively
referred to as the PIK3CA-related overgrowth
spectrum (PROS)12,

alteration, a variability thought to result from
differences in the timing of the somatic
mutation during embryogenesis and the extent
of the affected tissues. Clinically, PROS can
involve overgrowth of multiple tissues,
including the brain, adipose, vascular, skeletal,
muscular, and neural structures. Vascular and
lymphatic malformations, cutaneous lesions
such as epidermal nevi and hyperpigmented
macules, and digital anomalies including
macrodactyly, syndactyly, or polydactyly are
frequent findings. Brain MRI may reveal
hemimegalencephaly, focal cortical dysplasia or
dysplastic  megalencephaly, while renal
malformations and benign overgrowth lesions
may also occur3.

Recently, the approval of Alpelisib (VIJOICE®),
a PI3K inhibitor, by the U.S. Food and Drug
Administration (FDA) for the treatment of PROS
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has underscored the importance of early and
accurate diagnosis of these disorders.

In this study, we present the clinical,
radiological and molecular findings of five
patients diagnosed with PROS at our tertiary-
center, emphasizing the genotype-phenotype
correlations and  diagnostic  challenges
associated with this heterogeneous spectrum.

METHODS

Five patients who were followed up at Ankara
Etlik City Hospital were included in this study.
Written informed consent was obtained from
the legal guardians of all participants. For the
retrospective analysis of the PIK3CA gene, DNA
extracted from patients’ skin samples obtained
from affected areas was analyzed by Next-
Generation Sequencing (NGS) using the Seq
Genomize v8.2.3 platform (Roche), with library
preparation performed using the KAPA
HyperCap Custom Kkit. Variant calls were
assessed using stringent criteria, including read
depth, variant-supporting read count, quality
metrics, and artifact filtering, enabling reliable
detection of variants with VAF as low as 2%.

RESULTS
Clinical Findings
Patient 1

A 20-year-old female was evaluated for
congenital right-sided overgrowth. There was
no parental consanguinity and she had five
healthy siblings. Her prenatal, postnatal, and
developmental histories were all within normal
limits. Since birth, she had been under regular
endocrinologic follow-up due to right-sided
hemihypertrophy with consistently normal
hormonal profiles. On physical examination, she
exhibited right-sided overgrowth involving the
arm (Fig. 1a), hand, leg, and foot, along with
scoliosis. Prominent surface veins (Fig. 1b)
were observed on the right leg. Macrodactyly of
the left second finger and a port-wine stain on
the right plantar surface were also noted (Fig.
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1c). Abdominal ultrasonography revealed
hepatomegaly. Targeted NGS performed on a
skin biopsy sample obtained from the
overgrown right leg identified a somatic PIK3CA
variant, ¢.3129G>T (p.Met1043lle), with a
variant allele frequency (VAF) of 3% and a read
depth of 1071 (Fig. 2a). According to
ACMG/AMP guidelines, the variant met the
criteria PS1, PS3, PM1, PM2, and PM5, and was
therefore classified as pathogenic.

Patient 2

A 2-day-old male infant with antenatally
diagnosed fetal lymphedema, pleural effusion,
and hemangioma was referred to our clinic. He
was born at 37 + 5 weeks of gestation via
spontaneous vaginal delivery, weighing 3461
grams with a head circumference of 34 cm. After
birth, he was admitted to the neonatal intensive
care unit for close monitoring. He had one
healthy sibling.

Extensive prenatal
ultrasonographic evaluations—including
transabdominal, abdominal, cranial, and
thoracic assessments—showed no
abnormalities; however, echocardiography
identified a secundum atrial septal defect (ASD).
On physical examination, facial asymmetry was
noted due to a soft, mobile 2 cm mass on the left
cheek (Fig. 1d). Additional findings included
anteverted nostrils, a flattened nasal bridge,
retrognathia, broad plantar surfaces, and
caudally positioned thumbs. Multiple cutaneous
hemangiomas were observed on the left lateral
thorax, back (Fig. 1e), and upper abdomen. Soft-
tissue overgrowth with venous prominence was
evident on the anterior aspect of the tibia and
the left side of the back. Thoracoabdominal MRI
demonstrated an extensive multiloculated
lymphatic malformation predominantly
involving the subcutaneous tissue of the left
hemibody, extending from the thoracic wall to
the gluteal and proximal thigh regions with
minimal intramuscular extension. Targeted NGS
performed on affected tissue identified a

and postnatal
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somatic PIK3CA (NM_006218.4) variant,
c.328_330del (p.Glu110del), with a VAF of 5%
and a read depth of 836 (Fig. 2b). In accordance
with ACMG/AMP guidelines, this in-frame
deletion fulfilled the criteria PM1, PM2, PM4,
and PS4, leading to its classification as
pathogenic. Based on clinical and molecular
findings sirolimus therapy was initiated. On
post-treatment  thoracic MR], precise
measurement of the lesion was not feasible due
to its extensive distribution; however,
comparison with prior imaging demonstrated a
reduction in size.

Patient 3

A 2-year-old female was referred to our clinic
for genetic evaluation due to macrodactyly. She
was born at 39 + 6 weeks of gestation via
spontaneous vaginal delivery, weighing 2900 g,
as the second child of n non-consanguineous
parents from the same village. She had a healthy
5-year-old brother. Prenatal, postnatal, and
family histories were all unremarkable. She
exhibited mild developmental delay, as she
achieved independent sitting at 12 months of
age, while other developmental milestones
were appropriate for her age. On physical
examination, her weight was 9 kg (-2.39 SDS),
height was 82 cm (-1.6 SDS), and head
circumference was 48 cm (-2.26 SDS). The left
fifth finger was elongated, thick, and showed
clinodactyly. Additional findings included joint
laxity of the lower limbs, pectus excavatum, and
soft-tissue hypertrophy posterior aspect of the
left  shoulder. Investigations including
karyotype, chromosomal microarray (CMA),

MLPA analysis for Beckwith-Wiedemann
syndrome (BWS), echocardiography,
electrocardiography and abdominal

ultrasonography were all unremarkable.
Targeted NGS performed on affected tissue
identified a PIK3CA (NM_006218.4) variant,
c.3140A>G (p.His1047Arg), with a VAF of 2%
and a read depth of 1088x (Fig. 2c). In
accordance with ACMG/AMP guidelines, this

missense variant satisfied the criteria PS3, PS4,
PM1, PM2, and PM5, and was consequently
classified as pathogenic.

Patient 4

A 4-year-old female was referred to our clinic
for evaluation of hemihypertrophy. Her
prenatal history was normal. She was born at 39
weeks of gestation via spontaneous vaginal
delivery, weighing 3750 g. After birth, she was
admitted to an incubator for 8 days due to
pneumonia.

Her developmental milestones were
appropriate for age. She was the first child of a
non-consanguineous  25-year-old  healthy
mother and a 28-year-old healthy father. On
physical examination, her weight was 19 kg
(0.36 SDS), height was115 cm (1.51 SDS), and
head circumference was 53 cm (1.63 SDS). She
had no obvious dysmorphic features, but facial
asymmetry was noted (Fig. 1f). Dryness of the
skin was present on the upper extremities and
abdomen, and bilateral diffuse capillary
hemangiomas were observed on the lower
extremities. Additionally, the second and third
toes of the left foot were enlarged compared
with the contralateral side (Fig. 1g).
Investigations including echocardiography,
abdominal ultrasonography, MLPA analysis for
Beckwith-Wiedemann syndrome (BWS), and
clinical exome sequencing were unremarkable.
Targeted NGS performed on affected tissue
identified a PIK3CA (NM_006218.4) variant,
c.2176G>A (p.Glu726Lys), with a VAF of 3.47%
and a read depth of 1645 (Fig. 2d). According to
ACMG/AMP guidelines, this missense variant
met the PS2, PS4, PM1, PM2, PP2 criteria and
was classified as pathogenic.

Patient 5

A 7-year-old male with an initial clinical
impression of Sturge-Weber syndrome was
referred to our clinic. He was born at term via
cesarean section, weighing 2850 g, as the
second child of non-consanguineous parents.
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He had two healthy siblings, and his prenatal,
postnatal and family histories  were
unremarkable. At presentation, physical
examination revealed mild facial erythema, a
port-wine stain on the left side of the face, a
slightly = narrow  palate, reddish-brown
discoloration of the abdomen, vascular
malformations on the right extremity (Fig. 1h)
and on the left lateral side of neckand a5 x 5 cm
subcutaneous soft-tissue swelling in the right
lumbar region (Fig. 1i). Bilateral pes planus and
hand-foot anomalies were also noted. His
weight was 28 kg (1.14 SDS), height was 129 cm
(1.26 SDS) and head circumference was 50 cm
(-1.45 SDS). The patient had no hearing loss,
learning difficulties, scoliosis, or pectus
excavatum. Fundoscopic examination revealed
only grade 1-2 papillary edema. Superficial
ultrasonography of the lumbar region
demonstrated localized skin thickening and
edematous subcutaneous tissue. Brain MRI and
echocardiography were unremarkable, while
the bone survey showed mild patellar
irregularity. = Abdominal  ultrasonography
demonstrated hepatomegaly. A skin biopsy
from the affected area was obtained and
analyzed for PIK3CA mutation to confirm the
diagnosis. Targeted NGS identified a PIK3CA
(NM_006218.4) variant, c.2740G>A
(p-Gly914Arg), with a VAF of 9% and a read
depth of 1238 (Fig. Z2e). According to

ACMG/AMP guidelines, this missense variant
met the criteria PS2, PS4, PM2, PM1, PP2, and
PP3 criteria and was classified as pathogenic.
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Figure 1. Clinical photographs of patients with PIK3CA-
related overgrowth spectrum (PROS) illustrating the
characteristic mosaic pattern of segmental overgrowth
and vascular anomalies. (a) Patient 1 demonstrates
prominent surface veins and right-sided upper limb
overgrowth. (b) Dilated veins on the right lower leg and
bilateral macrodactyly of the second toes are observed.
(c) A hemangiomatous lesion is visible on the plantar
surface of the right foot. (d) Patient 2 presents with
facial asymmetry due to a soft, mobile 2 cm mass on
the left cheek. (e) Multiple cutaneous hemangiomas
and soft-tissue overgrowth are noted on the back. (f)
Patient 4 exhibits facial asymmetry. (g) Macrodactyly
involving the second and third toes of the left foot is
evident. (h) Patient 5 shows a hyperpigmented patch on
the posterior aspect of the right leg. (i) Patient 5
demonstrates localized soft-tissue hypertrophy in the
right lumbar region.

b.

Figure 2. Integrative Genomics Viewer (IGV)
screenshots showing the identified PIK3CA variants in
the five patients with PIK3CA-related overgrowth
spectrum (PROS). (a) Patient 1: ¢.3129G>T
(p-Met1043lle), variant allele frequency (VAF) 3%, read
depth 1071x. (b) Patient 2: ¢.328 330del
(p-Glul10del), VAF 5%, read depth 836x. (c) Patient 3:
€.3140A>G (p.His1047Arg), VAF 2%, read depth
1088x. (d) Patient 4: ¢.2176G>A (p.Glu726Lys), VAF
3.47%, read depth 1645x%. (e) Patient 5: c.2740G>A
(p-Gly914Arg), VAF 9%, read depth 1238x.

Each variant is highlighted in the sequencing reads aligned to the
PIK3CA (NM_006218.4) reference transcript.

Clinical and molecular findings of the five
patients with PIK3CA-related overgrowth
spectrum (PROS) are summarized in Table 1.
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Table I: Clinical and molecular findings of five patients with PIK3CA-related overgrowth spectrum (PROS). The
table summarizes the main clinical characteristics and molecular analysis results of the patients. All five patients
exhibited typical features characterized by segmental overgrowth and/or vascular malformations.

. PROS Sequencing
Sex Main Clinical features Variants VAF Seqdueer:ﬁmg on peripheral
P Subtype blood
. . €.3129G>T
Right-sided segmental
Patient 1 Female overgrowth, port-wine stain, p.Met1043lle %3 1071 KTWS negative
scoliosis, hepatomegaly (s121913283
Congenital lymphatic and 328 330del
; c. e
Patient2 | Male vascular malformations, - %5 836 CLOVES NA
multiple hemangiomas, facial p.Glu110del
asymmetry, ASD
Macrodactyly, soft-tissue c.3140A>G
hypertrophy, pectus
Patient 3 Female excavatum, joint laxity p.His1047Arg %2 1088 KTWS negative
rs121913279
Hemihypertrophy, facial C.2176G>A
_ asymmetry, capillary
Patient 4 Female hemangiomas, skin dryness p.Glu726Lys %3.47 1645 KTWS NA
rs867262025
Segmental overgrowth,
vascular malformations, soft- €.2740G>A
Patient 5 Male tissue hypertrophy, p.Gly914Arg %9 1238 CLOVES NA
hepatomegaly
. . rs587776932
port-wine stain

Targeted next-generation sequencing (NGS) performed on affected tissue identified somatic PIK3CA variants with low variant allele frequencies,
consistent with mosaicism. All variants were classified as pathogenic according to ACMG/AMP guidelines based on supporting evidence.
Abbreviations: ASD, atrial septal defect; VAF, variant allele frequency, NA: Not applicable, CLOVES: Congenital Lipomatous Overgrowth,
Vascular malformations, Epidermal nevi, and Spinal/skeletal anomalies and/or scoliosis, KTWS: Klippel-Trenaunay—Weber syndrome

DISCUSSION

The present study describes five patients with
clinical and molecularly confirmed PIK3CA-
related overgrowth spectrum (PROS), each
harboring somatic mosaic PIK3CA variants
detected in affected tissue. Despite their
heterogeneous presentations, all patients
demonstrated the hallmark features of PROS,
including segmental overgrowth, vascular and
lymphatic malformations and cutaneous
involvement. The identification of distinct
pathogenic variants distributed across multiple
functional domains of the PIK3CA protein
further underscores the phenotypic and
genotypic diversity within this spectrum. This
case series adds to the expanding evidence that
implicates PIK3CA mosaicism in localized
overgrowth disorders and underscores the
significance of combining clinical, radiologic,

and molecular data for precise diagnosis and
effective management. Gain-of-function (GOF)
variants in the PIK3CA gene are now recognized
as the molecular basis of a group of clinically
overlapping mosaic overgrowth disorders
collectively termed the PROS#*%, Disorders
included within this spectrum encompass
CLOVES syndrome (Congenital Lipomatous
Overgrowth, Vascular malformations,
Spinal/Skeletal anomalies), Megalencephaly-
Capillary Malformation syndrome (MCAP),

Epidermal nevi, Fibroadipose Hyperplasia
(FAH), Isolated Macrodactyly,
Hemihyperplasia-Multiple Lipomatosis

(HHML), Congenital Lipomatous Overgrowth
without Skeletal anomalies and Diffuse
Capillary Malformation with Overgrowth
(DCMO)*7. The underlying mechanism involves
hyperactivation of the PI3K/AKT/mTOR
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signaling pathway, leading to dysregulated cell
growth, proliferation and vasculogenesis.

Although the Online Mendelian Inheritance in
Man (OMIM) database does not yet explicitly
define an association between PIK3CA variants
and KTWS, accumulating molecular and
phenotypic evidence supports its inclusion
within the PROS continuums®. The characteristic
manifestations of KTWS—segmental
overgrowth, capillary, venous, and lymphatic
malformations, along with soft-tissue and
skeletal hypertrophy—closely correspond to
the clinical features observed in PROS.

The diagnosis of PROS relies on the combined
assessment of clinical and molecular criteria.
Clinically and molecularly, the defining features
include (i) congenital or early-onset segmental
or mosaic-patterned overgrowth, (ii) the
presence of vascular malformations that may be
capillary, venous, or lymphatic, and (iii)
detection of a pathogenic PIK3CA variant in
affected tissue, usually at a low variant allele
frequency indicative of mosaicism2°. These
criteria are particularly important because
PIK3CA mosaic variants are often confined to
affected tissues and may not be detectable in
DNA derived from peripheral blood. In our
cohort, blood samples were analyzed only for
Patients 1 and 3, and the variants identified in
affected tissue were not detected in leukocyte-
derived DNA, further supporting the presence
of somatic mosaicism. Although patients with
PROS exhibit substantial phenotypic
heterogeneity, they can be broadly classified
under the PROS umbrella. Based on clinical
presentation, three patients in our series
demonstrated features consistent with KTWS,
whereas two patients exhibited findings
compatible with CLOVES syndrome.

Among the five PIK3CA variants identified in our
cohort, four were clustered within the C-
terminal region (Fig. 3), encompassing the
helical and kinase domains, which represent
well-established mutational hotspots of the
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protein. This finding is consistent with previous
reports, as all identified variants have been
previously described in association with cancer
and PROS cases. Only one variant identified in
our study (p.Glu110del) was located in the N-
terminal adaptor-binding (PI3K-ABD) domain
of the protein or gene. Of the five identified
PIK3CA variants in our cohort, four were
missense substitutions, consistent with the
predominance of activating missense changes
reported in PROS, while one patient carried an
in-frame deletion. The p.Glu110del variant has
previously been described in individuals with
lymphatic malformations and KTWS, as well as
in a CLOVES case within a larger cohort,
consistent with the phenotype observed in our
Patient 210-12, This observation further supports
the role of the PIK3CA p.Glu110del variant as a
recurrent pathogenic change associated with
mixed vascular-adipose overgrowth
phenotypes across the PROS spectrum. The
p.Met1043lle variant has been previously
reported predominantly in patients with PROS
presenting with hemimegalencephaly or
megalencephaly phenotypes3. In contrast, our
Patient 1, who harbored the same variant,
exhibited clinical features consistent with
KTWS. This observation highlights the broad
phenotypic heterogeneity associated with
PIK3CA activating variants, even among
individuals  carrying identical = hotspot
mutations. The His1047, together with Glu542
and Glu545, accounts for more than 80% of all
reported variants in patients with PROS®1314,
The His1047Arg variant is the most frequently
observed substitution in the COSMIC database
and is known to confer a strong oncogenic
activation of the PI3K pathway. Consistent with
the findings reported by Kuentz et al., our
Patient 3 carrying this variant did not present
with any brain anomalies3. The Glu726Lys
variant, identified in Patient 4, has also been
previously reported in association with KTWS,
consistent with the findings of Gokpinar Ili et
al.15, Our patient additionally exhibited facial
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asymmetry, expanding the phenotypic
spectrum associated with this variant. This
observation supports the pathogenic relevance
of this missense variant within the PROS
spectrum and its recurring link to vascular
malformations and segmental overgrowth
phenotypes characteristic of KTWS. In a Korean
MCAP cohort, the Gly914Arg variant was
identified as the most frequent alteration,
detected in four patients. Among these, two
exhibited megalencephaly, one had polydactyly,
and one presented with Arnold-Chiari type I
malformation; however, none of these features
were observed in our patient. However,
cutaneous facial vascular malformations,
reported in three of the four Korean cases, were
also present in our patient, supporting a partial
phenotypic overlap?é.

p.Gly914Arg
p.Met104310¢

p.Glal10de! pGiluT26Lys p.His1047Arg

PIK3CA

[SoLC  PI3K-ABD PI3K-RBD C2 PI2K type PIK helical PI3K/PI4K catalytic  SZEidl

Figure 3. Schematic representation of the PIK3CA
protein illustrating its major functional domains from the
N-terminal to the C-terminal. The domains include
PI3K-ABD (residues 16-105), PI3K-RBD (187-289),
C2 PI3K-type (330-487), PIK helical (517-694), and
PI3K/PI4K catalytic (765—-1051). The identified variants
from the five patients in this study are mapped onto the
corresponding domains: p.Glull0del, p.Glu726Lys,
p.Gly914Arg, p.Metl043lle, and p.His1047Arg. Each
variant is indicated at its respective position along the
protein structure.

The identified variants had an average
sequencing depth of approximately 1100x, with
the lowest VAF detected at 2%, and no
correlation between disease severity and VAF
was observed, consistent with previous reports.
This observation supports the notion that the
severity of clinical manifestations is more
closely related to the timing of the mutational
event during development and the specific
tissues affected, rather than the absolute allele
frequency of the variant. We believe that even
variants with low variant allele frequencies

should be reported, particularly when there is
strong clinical correlation and when the variant
represents a recurrently observed alteration in
previously documented cases.

We propose that, although we categorized PROS
into subtypes based on the patients’ clinical
presentations as summarized in Table 1, this
group of disorders should ultimately be
regarded under a single overarching entity
within the PROS framework, as the clinical
manifestations among subtypes are highly
intertwined and clear diagnostic boundaries
have not been fully established yet.

Recent studies have demonstrated highly
favorable outcomes with Alpelisib, an FDA-
approved agent for the treatment of PROS in
both pediatric and adult patients!’. We consider
case-based reports such as the present study to
be of great importance in raising awareness
among medical geneticists, thereby promoting
early diagnosis and appropriate management of
affected individuals. Furthermore, given its
demonstrated efficacy, broader access to
Alpelisib therapy through national
reimbursement policies in Tirkiye may
contribute to improved clinical outcomes and
quality of life for patients with PROS. Given the
expanding therapeutic landscape, molecular
confirmation of PROS serves not only as a
diagnostic tool but also as a critical determinant
in therapeutic decision-making and clinical
management.
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