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TABLE IIL. Comparison of Clinical Featur ¢s of Patients Caused by Mutations in Each Gene (Gr owth, Craniofacial Featur es, and Skeletal Features)

Genes SMARCBI SMARCA4 SMARCE! ARIDIA Total
Growth and feeding
Prenatal growth
Birth weight (mean SD score) ~1.5 (n=11) =12 (=11 ~1.8 (n=2) ~0.8 (n=6) <13 (n=31)
Birth length (mean 8D score) ~1.5 (n=0) ~1.9 (n=6) ~2.4 (n=2) ~1.3 (n=2) ~1.7 (n=17)
Birth OFC (mean SD seore) ~0.8 (n=6) 11 (n=6) ~2.1 (n=2) 2.2 (n=1) ~0.9 (n=15)
Postnatal growth at the last observation
Weight (mean SD scorc) ~24 (n=9) ~1.9 (n=12) ~3.3 (=2) 2.9 (n=5) 2.3 (n=28)
Height (mean SD score) -4 (n=11) ~2.4 (n=12) -3.8 (n=3) 3.3 (n=7) ~3.3 (n=33)
OFC (mean SD seore) =31 (n=10) ~2.9 (n=11) ~4.6 (n=1) ~1.2 (n=06) ~2.6 (n=28)
Sucking/feeding dif ficulty 100% (11/11) 92% (11/12) 100% (3/3) 100% (7/7) 99% (32/33)
Tube feeding 86% (6/7) 100% (5/5) 100% (2/2) 100% (6/6) 95% (19/20)
Weaned of f tube feeding 17% (1/6) 67% (2/3) 100% (2/2) 20% (1/3) 38% (6/16)
Craniofacial features
Sparse sculp hair 91% (10/11) 42% (5/12) 67% (213) 60% (3/5) 65% (20/31)
Hypertrichosis 73% (8/11) 100% (12/12) 100% (2/2) 100% (7/7) 91% (29/32)
Thick eycebrows 100% (11/11) 75% (9/12) 67% (2/3) 75% (6/8) 82% (28/34)
Long eyclashes 100% (11/11) 83% (10/12) 50% (1/2) 100% (6/6) 90% (28/31)
Ptosis 55% (6/11) 75% (9/12) 33% (1/3) 43% (317) 58% (19/33)
Nasal bridge
Wide 55% (6/11) 0% (0/11) 0% (0/3) 80% (4/5) o
Flat 18% (2/11) 45% (5/11) 33% (173) 0% (0/5) 60% (18/30)
Normal 18% (2/11) 36% (4/11) 33% (1/3) 20% (1/5) 27% (8/30)
Narrow 9% (1711) 18% (2/11) 33%(1/3) 0% (0/5) 13% (4/30)
Philtrum
Long 40% (4/10) 27% (3/11) 50% (1/2) 14% (1/7) 30% (9/30)
Short 0% (0/10) 45% (5/11) 50% (1/2) 29% (2/7) 27% (8/30)
Normal 20% (2/10) 18% (2/11) 0% (0/2) 14% (1/7) 17% (5/30)
Broad/long 10% (1/10) 9% (1/11) 0% (0/2) 43% (3/7) 17% (5/30)
Broad 20% (2/10) 0% (0/11) 0% (0/2) 0% (0/7) 7% (2/30)
Broad/short 10% (1/10) 0% (0/11) 0% (0/2) 0% (0/7) 3% (1/30)
Upper lip vermilion
Thin 80% (8/10) 27% (3/11) 67% (2/3) 50% (3/6) 53% (16/30)
Normal 10% (1/10) 36% (4/11) 33% (1/3) 50% (3/6) 30% (9/30)
Everted 0% (0/10) 36% (4/11) 0% (0/3) 0% (0/6) 13% (4/30)
Thick 10% (1/10) 0% (0/11) 0% (0/3) 0% (0/6) 3% (1/30)
Lower lip vermilion
Thick 3% (8/11) 83% (10/12) 100% (3/3) 86% (6/7) 82% (27/33)
Normal 27% (3/11) 17% (2/12) 0% (0/3) 14% (1/7) 18% (6/33)
Palatal abnormalities
Cleft palate 20% (2/10) 33% (4124 50% (1/2) 33% (2/6) 30% (9/30)
Skeletal-limb features
Hypoplastic 5th fingers or toes 73% (8/11) 100% (12/12) 100% (3/3) 86% (6/7) 88% (29/33)
Hypoplastic Sth fingernails or toenails 100% (11/11) 100% (12/12) 100% (3/3) 88% (7/8) 97% (33/34)
Hypoplastic other fingernails and tocnails 70% (7/10) 50% (5/10) 67% (2/3) 75% (6/8) 65% (20/31)
Prominent interphalangeal joints 44% (4/9) 27% (3/11) 50% (1/2) 20% (1/5) 33% (9/27)
Prominent distal phalanges 75% (6/8) 50% (5/10) 33% (1/3) 20% (1/5) 50% (13/26)
Scoliosis 78% (7/9) 10% (1/10) 50% (1/2) 29% (2/7) 39% (11/28)

#, Submucous cleft palate was observed in another patient; SD, standard deviation



TABLE IV. Comparison of Clinical Featur es of Patients Caused by Mutations in Each Gene (Complications, Neur ology, Development, and Behavior)

Genes SMARCBI SMARCA4 SMARCEI ARIDIA Total
Internal complications
Cardiovascular 45%(5/11) 42% (5/12) 67% (2/3) 38% (3/8) 15/34 (44%)
Gastrointestinal 70% (7/10) 67% (8/12) 50% (1/2) 57% (4/7) 65% (20/31)
Genitourinary 45% (5/11) 25% (3/12) 0% (0/1) 29% (2/7) 32% (10/31)
Hernia 88% (7/8) 55% (6/11) 0% (0/2) 25% (1/4) 56% (14/25)
Hearing and vision
Hearing impairment 75% (6/8) 33% (4/12) 50% (1/2) 33% (2/6) 46% (13/28)
Visual impairment 56% (5/9) 45% (5/11) 100% (1/1) 75% (3/4) 56% (14/25)
Immunology
Frequent infection 89% (8/9) 67% (8/12) 67% (213) 60% (3/5) 72% (21/29)
Neurology
Hypotonia 73% (8/11) 73% (8/11) 33% (1/3) 88% (7/8) 73% (24/33)
Seizures 80% (8/10) 17% (2/12) 67% (2/3) 29% (2/7) 44% (14/32)
Structural CNS abnormalities 100% (9/9) 86% (6/7) 100% (2/2) 88% (7/8) 92% (24/26)
Development and intelligence
Developmental delay and ID
Severe 73% (8/11) 55% (6/11) 33% (1/3) 57% (4/7) 59% (19/32)
Moderate to severe 9% (1/11) 0% (0/11) 0% (0/3) 14% (1/7) 6% (2/32)
Moderate 9% (1/11) 36% (4/11) 67% (2/3) 0% (0/7) 22%(7/32)
Mild 9% (1/11) 9% (1/11) 0% (0/3) 29% (2/7) 13% (4/32)
Speech impairment
No words 80% (8/10) 36% (4/11) 67% (2/3) 83% (5/6) 63% (19/30)
Several words 10% (1/10) 18% (2/11) 0% (0/3) 0% (0/6) 10% (3/30)
Sentences 10% (1/10) 45% (5/11) 33% (1/3) 17% (1/6) 27% (8/30)
Bahavior
Bahavioral abnormalities 50% (4/8) 88% (7/8) 50% (1/2) 60% (3/5) 65% (15/23)

CNS, central nervous system; ID, intellectual disability
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Table 1. Clinical ons in 33 Jap

and one Irish patieats with UPD{34)pat and related conditions (Kagami-Ogata syadrome) -

UPD(14)pat on Microdeleti Total
Subtype 1 Subtype 2 Subtype 3 Subtotal
3  Pts24-28 Pts 29-531 P32 Prs33-34  Pts29-34
(n=23 (n=5) (n=3) (r=1) (2=2)
Ageatthe st euminationordeath (y) ___ 29(00-150) 200855 28(08-89) (Four days) 38-51) 59)
Sex (male:female) S:14 3:2 1:2 0:1 0:2 :
Molecular findings™ o — ;
IG-DMR of maternal origin Absent : Methylated _ Deleted Unmethylated Deleted
AMEG3 -DMR of maternal origin Absent i Methylated® Deleted/methylated” Deleted Deleted
'DLK} expression level 2% : 2x lor2x lor2x
RIL] expression level nchi 5 X EXL
MEGs expression level ox ox 0x
<Pregnancy and delivery>
Polvhydramaios 23723 566
. Gestational age at Dx (). 25 (14-30) ; 21
: Amnioreduction 18720 3/
Amsioreduction (>30 w) 1818 . 11 3/3
Placentomegaly® 14417 0/1 272 5/6
Prenatal Dx of thoracic absormality 820 o 0/2
. GestationalageatDx(w) 26(22:33)
‘Prenatal Dx of abdominal abnormality 6/18 . o w2
_.Gestational age at Dx (w) 26 (22-28) Unknown Unknown Usnknown
! R 343 (24-39) 28 25(035) 302759
Premature delivery (<37 w) 1 L SR -
‘Delivery (Caesarean:Vaginal) 0:1 2:0 42
o1 072
SGrowthpatters> - -
Prenatal growth failure” 0/6 0/34
Prenatal overprowth® 4/6 20434
... Birth length (patient aumb: 4 3

SDscore, median (range) 00 -1l 0.7(01~>15) -01(-11~+15)
. Actual length (cm), median (range) 0 K 43.0 34.0 43.5(42.0~45.0)  425(34.0~45.0)
. ‘Birth weight (patient number) 23 H 5 3 1 2 H 6 i
SD score, median (range) #2205~ +3.7) 28 (+24~+3.7) +1.5 +1.7(+09~=+25)  +2.5(+0.9~=+3.7) i
 Actual weight (cm), median (range) .9 (1.61~3.28) 2,04 (130~2.84) 132 224(1.55~2.94) 179 (130 ~2.94)
‘Postnatal growth faiture® 2/5 e 02 s 1130
Postnatal overgrowty’ 15 . o2 05 2150
: re, median (range) -18(=71 =16 S18(B3~-13)
‘Present weight (patient number) 3 2 ; 3

SD score, median (range) =1.0(~60~+24) : —0.6(-5.5~+4.0) =11(=13~-09) -13(=22~20)

<Craniofaciocervical features>
‘Frontal bossing 7722 1 2

Hairy forehead : 1 S
‘Blepharophimosi 18722 071 :

Small ears 82 1 .
Depressednasalbridge 2 476

Antevested naves 576
‘Full cheek H 374
‘Protruding philtram 373 5i6
Puckered lips : 343 3/6
Micrognathia ol 33 576
:Short webbed neck i 375 6i6
. <Thoracic abnormality> o

Small bell-shaped thorax in infancy® 23723 33 1 272 ... 66
.Coat-hanger appearance in infancy” 23/23 343 141 202 .. 6%

Laryngomalacia 8720 273 071 2/4
“Tracheostomy 721 072 22 ! 244
Mechanical ventilation 2423 e S - i ; 86 .
Duration of ventilation (my 12{0.1-17) 0.7(0.1-0.9) 5(0.23-10) - 1.5(1-2) 200.2-10) 1.0(0.1-17)

<Abd 1 wall defects> X o
‘Omphalocele 723 25 3 1/1 072 2/6 11734
Diastasis recti 16/23 3/5 a3 01 22 46 23/34
'Developmenta] delay 21721 [ 575 373 272 H 545 31431
:Developmental/intellectual quotient 55 (29-70) | 52 (48-56) Uuknown Unknown TUnknown 535 (29-70)
Delayed head control (> 4y 14716 LA U - Lo
‘Age at head control m* - 7(3-36) 7 (6-11) 6 6(6) 7 (3-36)
Delayed sitting without support (> 7 m)! 16/16 . 4i4 - 11 : 343 23/23
Age at sitting without support (m)* 11.5(10-20) 18 o 18(18-27) 12 (8-27)
Delayed walking without support (>14 m) L3 22 : 44 L2424
Age at walking without support (m)* 25 (22-39) 24 : 30(24-50) 25.5 (20-90)

-<Other features>

20421 5i5

\Feeding difficulty 5/5 30/31
o 85(0517) . 51(30-89) 75(0.1-89)

ittt oo 35
Constipation 3i4
Kyphoscoliosis 3i5
Coxevilga ys.
‘Cardiac disease vs
Inguinal hernia : 145
‘Seizure 21 i o5 0/6
iHepatoblastoma 3/23 . 0i5 0/6
<Mortality within the first five vears> . H
iAlive:Deceased 18:5 i 5:0 2:1 0:1 11 : 33 2638
<Parents> . ‘ L

! age at childbirth () 35(24-47) 30 (26-36) 25 31.5(27-36)  ©  35(25-39) 34(24-47)
‘Maternal age at childbirth (y) 31(25-43)  28(25-35) 25 305(28-33)  205(25-36)  31(25-43)
‘Advanced childbearing age (335 v) 8723 i 175 0/1 072 1/6 8/34




is Irish, and the remaining patients are Japanese; the Irish patient has also been examined by Beygo er ol *
y: year; m: month, w: week; and Dx: diagnosis;
Age data are expressed by median zad range,

The denominators indicate the number of patients examined for the presence or absence of each feature, and the numerators represent the number of patient assessed to be positive for that feature;

- thus, differences between the denomi and numeratorsdenote the number of patients evaluated to be negative for the feature,

* For details, see Supplementary Figure 51 asd Supplementary Figure §2.

¥ Placental weight > 120% of the gestational ag tched mean pl {weight

© Birth length and/or birth weight < ~2 SD of the gestational age- and sex-matched Japanese reference data (http://jspe.umin jp/medicalkeisan html).
#Birth length and/or birth weight > +2 8D of the pestational age- and sex dJ reference data (hitp://jspe.umin.jp/medical/keisan hitml).
* Present lengthvheight and/or present weight < ~2 SID of the age- and sex-matched Japanese reference data (ht; pe.umin. jp/medicallaikaku html).
f Present lengtivheight and/or present weight > +2 SD of the age- and sex-matched Japanese reference data (http://jspe.umin jpmedical/taikaku html).
FThe ratio of mid to widest thorax diamater (M/W ratio) below nromal range (see Figure 2).

EThe coat-hanger angle (CHA) above the normal range (see Figure 2),

The duration in patients in whom mechasical ventilation could be discontinued.

I The age when 90% of infants pass each gross motor developmental milestone (based on Revised Japanese Version of Denver Developmental Screening Test)

(http:www.dinfne jp/doc/jap prdi/jsrd/norman175/imp/n175_078i01.gif).

* The median (range) of ages in patients who passed each gross motor developmental milestone; patients who have not passed each milestone are not included.
The duration in patients in whom tube feeding could be discontinued,

* The diagnosis of UPD(14)pat has been suspected in two patients (patients #7 and #21).

1EG3 -DMR is predicted to be grossly hypomethylated in the placenta.

xpression patterns of the imprinted genes are predicted to be different between the body and the placenta in this patient, while they are predicted to be identical between the body and the ?laceﬂta
r patients (See Supplementary Figure S1).
reduction was performed 22 times in 23 of the 25 pregnancies.
14q32.2
| 1
Deletion-1 L
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Deletion-3
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Deletion-5 « >
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Body Placenta
Schematic Expression Schematic Expression
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Patient 31

At birth
Patie

2 years 5years

CHA_ WA ratio

Patient 12 Al birth 41 70

2years 39 88

4 years 42 94

13years 39 92

CHA= (A+Bj+ 2 Patient 31 ﬁ;z yz:? gg gg
{6th posterior ribs) 10 years 5 25
Patient 34 Al birth 44 - 70

2 year 48 93

5 years 37 96
UPD(14)pat  Atbith  +28 ~ +45 58~ 80 (n=8)
~Syears 425 ~+45  >78%  (n=3)
Controls ALBith  —11~+10 82~ 69 (n=10)
~5years -21-+15 83~98 (n=10)
~10vears ~893~+20 91~100 {(n=10)
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Survival rate Survival rate
1.0 1.0
g ars
08 3 Lsss&m;,b_s 3
. Total

06 A 08 4
04 4 Microdeletions o, |
0.2 A 02 A
00 T T T T 00 . T T T ~

0 1 2 3 4 5 0 1 2 3 4 5

Survival time in years Survival fime in years

Patient (Epijgenetic cause GA Cause of death Age of death
1 UPD(14)pat {S-1) 34 Respiratory failure 2 hours
8 UPD(14)pat (S-1) 24 Influenza infection 3212 yrs
15 UPD(14)pat (8-3) 34 Necrotizing enterocolifis 6 mos
17 UPD{14)pat (S-3) 32 Hepaioblastoma 8 mos
18  UPD{14)pat (S-3) 37 Hemophagocytic syndrome 1512 yrs
30 Microdeletion (S-1) 27 Sudden death at UR! 9mos
32 Microdeletion {S-2} 28 Infracranial hemorrhage 4 days
33 Wicrodeletion {S-3) 35 RS virus infection 310/12 yrs
4. Kaplan-Meier4: 17 %3
~ N ~ NN .
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