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Supplemental data

Supplemental Methods: gene sequencing

The PIEZOI and KCNN4 coding exons and exon-intron boundaries were sequenced as
follows: PCR-amplification products obtained using reported primers for PIEZOI*' or
designed primers for KCNN4 (primer sequence available on request) and the GO TAQ G2
Flexi DNA Polymerase (Promega) were purified (Agencourt AMPure XP product,
Beckman Coulter, Brea, CA), and sequenced using the same primers and ABI Big Dye
Terminator sequencing kits (Applied Biosystems). After purification (Agencourt
CleanSEQ Kit, Beckman Coulter), products were separated on a 3130xL. DNA sequencer
(Applied Biosystems). Data were analyzed by SeqScape 2.5 version software (Applied

Biosystems)
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Supplemental figure 1

Ektacytometric profile is not significantly different from the control (black, Ogypo 131
mosmol/kg, DImax 0,44, Onyper 365 mosmol/kg) in KCNN4-HX (green, Onypo 135 mosmol/kg,
DImax 0,46, Onyper 380 mosmol/kg) and reflects red cell dehydration in PIEZOI HX (red,
Ohypo 97 mosmol/kg, DImax 0,47, Opyper 28 1mosmol/kg) ).



Supplemental Figure 2

27 yo 29yo
S T
v S
>
I5yo0 Age NA
S PT
>
1Syo 1Syo
S PT
$ 15d
>
16yo 17yo
S T
11y
>
10yo 20-21 yo*
S DVT-CS-DNT
< 10y
/ -
>
15yo0 20yo i5yo0
S DvT** PE
.<——| Sy }—) 15y
A4 / -
>
19yo 27 yo i2yo
s EP EP-PH
By S5y
>
10 yo I0yo
S PT
im
vl B,
41yo 65 yo
s T NA***
28y
/! /! >
Il yo Ilyo 47 yo
St S CS+ PE+PH
16y
/! >
d4lyo | 4lyo 48 yo 50 yo S1yo
S ovT cs (a3 EP-PH
Ty 2y
I v v >
i
v \ S
>
Supplemental figure 2: Schematic representation of the

splenectomised patients

#1: PIEZOI ¢.7479-84 dup 6 **
#2: PIEZOI ¢.7467C>T

#3: NA

#4: PIEZOI c.71367G>A
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#5: NA

* Essential thrombocythemia at adult age, under cytoreductive therapy (Anagrelide)
#6: PIEZOI c.2152 G>A, 7463 G>A

#7: NA

#8: PIEZOI c.6479 C>T

#9: PIEZOI c.7479-84 dup 6

#10: NA

**AS trait **

#11: PIEZO1c.4556A>C, c.5728 G>A

**% B-thalassemia trait + oi-globin gene triplication +HX

#12: PIEZOI ¢.7479-84 dup 6. Age at splenectomy and delay between splenectomy and
portal thrombosis were not available.

S: splenectomy; PT: portal thrombosis; DVT: deep venous thrombosis: PE: pulmonary
embolism; CS: cerebral stroke; PH: post embolism pulmonary hypertension; SI: spleen
infarct; NA: not available.



Supplemental Table 1: Main comorbidities/associated symptoms noticed in the medical
reports

Symptoms/comorbidities Number of patients

Asthma 3

Cramps

Osteoporosis

High blood pressure

Depression

Cryptorchidia

Bone pain

Hepatitis C

Ischemic myocardiopathy

Diabetes Mellitus

Supraventricular tachycardia

Hypogonadism

Kidney hypoplasia

Essential thrombocytemia JAK2 V""" neg.

Myopathy

Parkinson disease

Dementia

Mitral prolapse

Syringomyelia

Crohn disease

Benign prostatic hypertrophy

Hypothyroidism

Pancreatitis

Hyperparathyroidism

Extramedullar hematopoiesis

Nephroblastoma

Migraine

Psoriasis

Pneumothorax

Little disease

Cutaneous porphyria

Antiphopsholipid syndrom
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Supplemental Table 2: genetic data of the 126 patients/64 families

Subject Family Typical Gene G evne f.ie.n N PT'“." in P,’ Dt.ein
HX OGE variation #1 variation #2 variation#1 variation#2
1 1 | yes PIEZO1 c.7367G>A p-Arg2456His
2 mother yes PIEZO1 c.7367G>A p-Arg2456His
3 2 | yes PIEZO1 c.6058G>A p.Ala2020Thr
4 mother yes PIEZO1 c.6058G>A p.Ala2020Thr
5 grandfather yes PIEZO1 c.6058G>A p.Ala2020Thr
6 3 | yes nd nd
7 4 | yes PIEZO1 c.7367G>A p-Arg2456His
8 son nd PIEZO1 c.7367G>A p-Arg2456His
9 daughter nd PIEZO1 c.7367G>A p.Arg2456His
10 5 | yes PIEZO1 c.7479_84dup p.Leu2495_Glu2496dup
11 son yes PIEZO1 c.7479_84dup p.Leu2495_Glu2496dup
12 6 | yes PIEZO1 c.6380C>T p.Thr2127Met
13 7 | yes PIEZO1 €.7297G>C c.7529C>T p.Gly2433Arg p.Pro2510Leu
14 8 I (Bthal) yes PIEZO1 c.4556A>C c.5728G>A p.GIn1519Pro p.Glu1910Lys
15 9 | yes PIEZO1 c.1815G>A p.Met605Ile
16 10 | yes nd nd
17 father yes nd nd
18 11 | yes PIEZO1 c.2152G>A c.7463G>A p.Gly718Ser p.Arg2488GIn
19 mother yes PIEZO1 c.2153G>A c.7463G>A p.Gly718Ser p.Arg2488GIn
20 12 | yes PIEZO1 c.7367G>A p-Arg2456His
21 son yes PIEZO1 c.7367G>A p-Arg2456His
22 son yes PIEZO1 c.7367G>A p-Arg2456His
23 daughter yes PIEZO1 c.7367G>A p.Arg2456His
24 daughter yes PIEZO1 c.7367G>A p.Arg2456His
25 13 | yes PIEZO1 c.6008C>A p.Ala2003Asp
26 brother yes PIEZO1 c.6008C>A p.Ala2003Asp
27 brother nd nd nd
28 daughter nd nd nd
29 14 | yes PIEZO1 €.2042T>C p.Phe681Ser
30 15 | yes PIEZO1 c.7479_84dup p.Leu2495_Glu2496dup
31 daughter yes PIEZO1 c.7479_84dup p.Leu2495_Glu2496dup
32 daughter yes PIEZO1 c.7479_84dup p.Leu2495_Glu2496dup
33 son yes PIEZO1 c.7479_84dup p.Leu2495_Glu2496dup
34 grandson yes PIEZO1 c.7479_84dup p.Leu2495_Glu2496dup
35 gra”dedra“ght ves PIEZO1 €.7479_84dup p.Leu2495_Glu2496dup
36 gra”dedra“ght ves PIEZO1 €.7479_84dup p.Leu2495_Glu2496dup
37 16 | yes PIEZO1 c.7479_84dup p.Leu2495_Glu2496dup
38 mother yes PIEZO1 c.7479_84dup p.Leu2495_Glu2496dup
39 17 | yes PIEZO1 c.6451T>C p.Cys2151Arg
40 mother yes PIEZO1 c.6451T>C p.Cys2151Arg
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€.6451T>C
nd
nd
nd
nd
nd
nd
c.1792G>A
€.7420G>A
c.7479_84 dup
nd
nd
c.6007G>A
c.7479_84 dup
nd
c.7391A>C
7391A>C
€.2005G>T
€.2005G>T
€.2005G>T
€.6601G>T
€.6601G>T
nd
c.7479_84dup
nd
€.7463G>A
€.7463G>A
c.7463G>A
€.1792G>C
c.7367G>A
c.2815C>A
nd
c.7479_84dup
c.7479_84 dup
€.4073G>C
c.4069A>G
c.4069A>G
€.5981C>T
c.7367G>A
c.7367G>A
c.7367G>A
€.6329G>A hmz
c.6016G>A
c.1013C>A
nd

c.1013C>A

c.7479_84dup

c.7471C>T

€.7529C>T

c.7374C>G

p.Cys2151Arg
nd
nd
nd
nd
nd
nd
p.Val598Met
p.Val2474Met
p.Leu2495_Glu2496dup
nd
nd
p.Ala2003Thr
p.Leu2495_Glu2496dup
nd
p.His2464Pro
p.His2464Pro
p.Asp669Tyr
p.Asp669Tyr
p.Asp669Tyr
p.Val2201Phe
p.Val2201Phe
nd
p.Leu2495_Glu2496dup
nd
p.Arg2488GIn
p.Arg2488GIn
p.Arg2488GIn
p.Val598Leu
p-Arg2456His
p.Phe2458Leu
nd
p.Leu2495_Glu2496dup
p.Leu2495_Glu2496dup
p.Arg1358Pro
p.lle1357val
p.lle1357val
p.Ser1994Phe
p-Arg2456His
p-Arg2456His
p-Arg2456His
p.Arg2110GIn
p.Val2006lle
p.Ser338Tyr
nd

p.Ser338Tyr

p.Leu2495_Glu2496dup

p.Arg2491Tyr

p.Pro2510Leu

p.Leu939Met




87 44 | yes PIEZO1 c.7479_84 dup p.Leu2495_Glu2496dup
88 45 | yes PIEZO1 c.6479C>T p.Pro2160Leu
89 daughter nd nd nd

90 46 | yes PIEZO1 c.7467C>T p.Glu2489Asp
91 mother yes nd nd

92 son yes PIEZO1 c.7467C>T p.Glu2489Asp
93 daughter yes PIEZO1 c. 7467C>T p.Glu2489Asp
94 47 | yes PIEZO1 c.2423G>A €.2344G>A p.Gly782Ser

98 brother ** nd nd nd

99 brother * nd nd nd

95 mother yes PIEZO1 c.2423G>A c.2344G>A p.Gly782Ser

96 son yes PIEZO1 c.2423G>A €.2344G>A p.Gly782Ser

97 daughter yes PIEZO1 c.2423G>A c.2344G>A p.Gly782Ser
100 48 | yes nd nd

101 49 | yes PIEZO1 €.6922C>G p.GIn2308Glu
102 50 | yes PIEZO1 c.7479_84 dup p.Leu2495_Glu2496dup
103 51 | yes PIEZO1 c.7479_84 dup p.Leu2495_Glu2496dup
104 52 | yes PIEZO1 ¢.2005G>T p.Asp669Tyr
105 53 | yes PIEZO1 c.6574C>A p.Leu2192lle
106 54 | yes PIEZO1 c.6019A>C p-Met2007Leu
107 mother yes PIEZO1 c.6019A>C p-Met2007Leu
108 aunt yes PIEZO1 c.6019A>C p-Met2007Leu
109 55 | yes PIEZO1 c.1813A>G c.6829C>A p.Met605Val
110 father yes PIEZO1 c.1813A>G c.6829C>A p.Met605Val
111 sister yes PIEZO1 c.1813A>G c.6829C>A p.Met605Val
112 56 | yes PIEZO1 c.7367G>A p-Arg2456His
113 57 | yes PIEZO1 c.5773C>T c.7463 G>A p.Argl1925Trp
114 58 | yes PIEZO1 c.4071C>G p.llel357Met
115 59 | no KCNN4 ¢.1109_1119+17del nd***

116 brother no KCNN4 c.1109_1119+17del p.Val369_Lys373del
117 father no KCNN4 ¢.1109_1119+17del p.Val369_Lys373del
118 60 | no KCNN4 c.1055G>A p.Arg352His
119 sister no KCNN4 c.1055G>A p.Arg352His
120 son no KCNN4 c.1055G>A p.Arg352His
121 61 | no KCNN4 c.1055G>A p.Arg352His
122 daughter no KCNN4 c.1055G>A p.Arg352His
123 62 | no KCNN4 c.1055G>A p.Arg352His
124 son no KCNN4 c.1055G>A p.Arg352His
125 63 | no KCNN4 c.1055G>A p.Arg352His
126 64 | no KCNN4 c.1055G>A p.Arg352His

p.Arg808GIn

p.Arg808GIn
p.Arg808GIn

p.Arg808GIn

p.Leu2277Met
p.Leu2277Met

p.Leu2277Met

p.Arg2488GIn

*  deceased neonate

** deceased feetus

*#* includes p.Val369 Lys373del .

NB :¢.7479_84dup (p.Leu2495 Glu2496dup) is also reported as ¢.7473 7478dup
(p.Glu2492 Leu2493dup)




Supplemental table 3 (4 parts) : Perinatal edema (PNE) in 19 patients/11 families

Family 1/ Case 1 Family21/ Case Family 2/ Case 1 | Family 3/ Case 1 Family 3/ Case 2
Mutation (ref§) PIEZO1: p.Glu2489Asp (6,11,18) PIEZO1: PIEZO1: p.L2495_E2496dup
p.GIn2308Glu
Familial HX history at PE Y (mother) Y (mother) N Y N (index case)
occurrence
Age at diagnosis Birth Birthc(:sr:tlt;er of Birth Birth (retroizeycc;ively)
PNE intensity (+, ++, +++) +++ +++ +++ ++ +++
PNE type veramnros | Asies dtops | etuson | PYrops
PNE diagnosis (trimester) 2" (22 WA) 2 nd
In utero drain Y* Y N N Y*
Neo/postnatal edema Y Y Y N Y
Neo/postnatal drain N N Y
ICU Yx* Y* Y* N NA
Outcome Fin 3 days F F F Fin 1 month
In utero anemia Y Y
In utero transfusion Y (EST at 23 WA) Y24, &/7A:;md 31 N
Term at birth (WA) 2945 36+5 33+4 41+2 35
Birth weight (g) 1850 3200 2360 2850 NA
Neonatal jaundice N N Y Y
Max I?:,I,:zf/t,_l;lh NN 197 at D3)
Exsanguino-transfusion N N N N
Phototherapy N N Y Y
Splenomegaly N N N N
Postnatal anemia Y Y Y N
Hemoglobin (g/L) 71 127 117 NA
Neonatal Transfusion Y** N y** N

(ref §) : references for families previously reported

Family 1/ Case 1

*  Ascites drain 70 mL, reconstitution of ascites and pleural effusion 2 days later; second
ascites drain of 300 mL at birth

** Hyaline membrane disease, mechanical ventilation, parenteral nutrition
*** Hemoglobin level at Day 16: 71g/L

Family 1/ Case 2

*  ICU 2 Mechanical ventilation (5 days)

Family 2/ Case 1

*  Mechanical ventilation (6 days), parenteral nutrition (2 months)

** 4 in the first three months of life

Family 3/ Case 2

*  Ascites drain 3 days



Family 4/ Case 1 Family 4/ Case 2 Family 4/ Case 3 Family 4/ Case 4 Fe;:r:si:::/
PIEZO1 mutation p.Gly782Ser p.Arg808GIn (Case 2 not tested genetically) (6,11,18)
Familial HX history at PNE N N N Y (father) Y (father)
occurence
rewstcognoss | U [ e e | P | mnonoraen | PO
PNE intensity (+, ++, +++) +++ +++ +++ ++ +++
PNE type o Hydrops Hydrops subetaneous edemma
PNE diagnosis (trimester) NA 2 nd
In utero punction N N N Y*
Neo/postnatal edema Y Y Y Y
Neo/postnatal punction Y* Y N N
ICU ND Y* N y**
Outcome r Death at 27 WA* F but persistence of discreet Fin one month Fintwo
lymphedema at adult age months
In utero anemia
In utero transfusion N N N N
Term at birth (WA) 27 31+4 38+6 38+1***
Birth weight (g) 2500 3380 4400
Neoatal jaundice NA Y Y N
Unconjugated bili NN 356 228
(wmol/L)

Exsanguinotransfusion Y N N
Photothérapy Y N
Splenomegaly NA Y N N

Postnatal anemia NA Y N N
Hemoglobin (g/L) 90
Transfusion NA y** N N
Family 4/ Case 2
*  Monochorionic twins pregnancy, the other twin died at birth at 27 WA
Family 4/ Case 3

*  Mechanical ventilation (2 months), parenteral nutrition (6 months)

** Six during the first 6 months

Family 4/ Case 5
*  Amniotic liquid drain and ascites drain at 31 and 35.5 WA
** Non invasive respiratory assistance, parenteral nutrition (2 days)




Family 5/ Case 1

Family 6/ Case 1

Family 7/ Case 1

Family 8/ Case 1

. PIEZO1: . PIEZO1: p.L2495_E2496dup
Mutat PIEZO1: p.Val598Met PIEZO1: p.Arg2456H -
utation (aa) p.Val598Leu p-va € p-Arg s (42)
Familial HX
history at PNE N N N Y (mother)
occurence
Age at diagnosis First month In utero 21yo (retrospectively) Birth

PNE intensity

++

+++

++

+++

Ascites, pleural

Ascites, pleural effusion, pericardic effusion,

Hydrops, persistant

PE type and pericardic subcutaneous edema Ascites hygroma, severe ascites and
effusion jugular cyst at 30 WA
PNE.dlagnosm 1st*
(trimester)
In utero drain N N N y**
Neo/postnatal N v .
edema
Neo/postnatal N
drain
ICU N YHEFE
Outcome F Medical termination at 28 WA F Death at D15
In utero anemia Y* N
In utet:o v N N
transfusion
Term at birth
(WA) 41 37+1
Birth weight (g) 3320 3750
Neonatal jaundice N Y
Max indirect bili
316
NN (umol/L)
exsangullno- N N
transfusion
phototherapy N Y
Splenomegaly N Y
Postnatal anemia Y N Y
99 at birth, 71 at
Hemoglobin (g/L) || lowest during the 67
first 2 months
Neonatal . N v
Transfusion
Family 5/ Case 1
* Ultrasonographic signs of anemia

**  Two transfusions during the first two months, EPO treatment during 7 months

Family 8/ Case 1

* Nuchal clarity at 17 WA; Amniocentesis : normal karyotype

**%  Ascites drain 620mL at 30WA then 650mL at 32 WA and 1000mL before caesarean;
jugular cyst drain : 810mL at 32 WA then second drain before caesarean

skkok

day13 (Hygroma :160mL, ascite: 260mL)

**%* Hyaline membrane disease prevention using steroids at 33SA1/2. Caesarean.

Iterative Hygroma and ascites drains during the first days, no efficiency; last drain at

Mechanical ventilation at Day 2 ; pulmonary hypoplasia, APH, capillar leak syndrome with
anasarque, hypoproteinemia and metabolic acidosis and hyponatremia, cytolysis, cholestasis,

kidney failure

10




Family 9/ Case Family 10/ Casel Family 10/ Case2 Family 11/ Casel Family 11/
1 Case2
Mutation (aa) NA PIEZO1: p.Arg2456His (19) PIEZO1: p.Arg2456His (19)
Familial HX history at PNE N N N (diagnosis on mother during N N
occurrence pregnancy)
Age at diagnosis Birth (retrossthively) (brotheBrIrc::case 1) (retrozsfg(:c;ively) Broth(t)a'r‘lof cl
PNE intensity (+, ++, +++) + + +++ NA NA
PNE type T;a;:isti::t Transient ascites Ascites, pleural effusion, hydramnios Ascites Hydrops
PNE diagnosis (trimester) NA NA 1ST* NA NA
In utero drain N N N NA NA
Neo/postnatal edema N N Y NA NA
Neo/postnatal drain Y** NA NA
ICU N N Y NA NA
Outcome F F F F F
In utero anemia N N N
In utero transfusion N N N N N
Term at birth (WA) 3341%**
Birth weight (g) 3280 3300
Neonatal jaundice Y N
Max bili libre NN (umol/L) NA
Exsanguino-transfusion N
Phototherapy
Splenomegaly N
Postnatal anemia N N N
Hemoglobin (g/L)
Neonatal Transfusion N N N

Family 10/ Case2

*

+ hydramnios
**  Ascites drain

First US: nuchal clarity 2mm; 2™ US: ascites + bilateral pleural effusion; 3rd US: ascites

*#% Maternal liver cytolysis at 31 WA caesarean; newborn: normal karyotype

11




