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Table S1.  
 

 
Case # 

Origin of testing NGS panel CNV array Sanger 
sequencing 

Other 
findings 

Family testing 

1, 7, 13, 
15, 19 

Bambino Gesù 
Children’s Hospital, 
Rome 

ABCA3, SFTPB, SFTPC, SFTPA1, SFTPA2, 
SFTPD, NKX2.1, ENG, CAV1, BMPR2, 
SMAD1, SMAD5, SMAD9, ACVRL1, TBX4, 
FOXF1, MEOX2, CSF2RB, CBLN2, CRHR1, 
CRHBP, PPARG * 

GCH array 
 

#7,13,15,19 : 
TBX4 

no #1,7: CGH trio 
analysis  
#15 : TBX4 
Sanger in 
parents 

4,5,11 Boston Children’s 
Hospital 

no #4, 5 : CGH 
array 

#11 #4 : Xp22.31 
duplication* 

no 

12,14,18 Munich University ACVRL1, BMPR1B, BMPR2, CAV1, 
EIF2AK4, ENG, GDF2, KCNA5, KCNK3, 
SMAD1, SMAD4, SMAD9, TBX4** 

no #12, 14, 18 n/a #12, 18 : 
confirmatory 
TBX4 Sanger 
sequencing in 
mother and 
maternal 
grandmother 
(SPS affected)  

2, 8, 9, 
16, 17 

Children's Hospital 
Colorado 

#8,16,17: BMPR2, ALK1, ENG, CAV1, 
KCNK3, EIF2AK4, SMAD 9 
#9: BMPR2, ALK1, ENG, CAV1, KCNK3, 
EIF2AK4, SMAD 9, ABCC8, KCNA5, 
SNAD4, GDF2, TBX4 *** 

#2 : SNP array #8, 16, 17 #9 : 
Del(3)(q26.2-
q26.32) 
(inheritance 
not 
confirmed) 

#2 : Trio FISH 
analysis  

#3, 10 Vanderbilt  University 
Hospital 

#10: BMPR2, ALK1, ENG **** #3 : CGH 
array 

#10  no no 

#6 University of Iowa 
Hospital 

Not performed ChiP array  no no no 

 

Cases were selected from the following registries and centers : the Pediatric Pulmonary Hypertension Network (PPHNet) [s1] (cases #2,8,9,16,17), 
Childhood Interstitial Lung Disease – Europe consortium (chILD-EU) [s2] (cases #12,13,14,18), Bambino Gesù Children’s Hospital, Rome, Italy (1,7,15,19), 
Boston Children’s Hospital, Boston, MA (cases #4,5,11), Vanderbilt University Children’s Hospital, Nashville, TN (cases # 3,10) and Iowa Children’s 
Hospital, Iowa city, IA (case #6). Genetic testing: * Custom research panel target; ** Center for Human Genetic, Munich University diagnostic panel; *** 
National Institute of Health Pulmonary Arterial Hypertension Biobank reserach panel, former and current versions ; ****Commercial pulmonary 
hypertension diagnostic panel.  
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Table S2: initial and subsequent chest imaging. 
 

 Chest radiogram Chest high-resolution computed tomography 

Early (first year of life) Late  (1-18 years) 

1 1 day : decreased expansion, decreased vascular 
markings. 

  

2   1 year :  mild interlobular septal thickening and ground 
glass opacities in the lower lobes, juxtapleural nodules in 
upper and lower lobes. 

3 3 years : mild, generalized hyperinflation ; moderate, 
parahilar, peribronchial wall thickening. 

 9 years : normal 

7 1 day : decreased expansion, diffuse groud glass opacity, 
right tension pneumothorax,  

20 days : diffuse areas of hyperinflation and dysventilation, 
ground-glass opacities. 

 

8  1 month : nonspecific lower lobes septal thickening, patchy 
areas of atelectasis ands hyperinflation. 

 

9 .  3 years : RV and pulmonary artery enlargement, 
Multiple small nodules in right upper lobe with patchy 
ground glass opacities, peripheral septal thickening 

10   18 years : multifocal densities with cystic changes. 
Central emphysema and fibrosis ; right ventricular 
hypertrophy, enlarged pulmonary artery and veins ; 
mediastinal/hilar lymphadenopathy. 

12 1 day : decreased expansion, left tension pneumothorax. 
 

 9 years : Patchy ground glass opacities, septal 
thickening, consolidation, mosaic perfusion, regional 
hyperinflation and air trapping 

13 1 day : bilateral pneumothorax, diffuse ground glass 
opacities, interlobular thickening, regional hyperinflation. 

4 weeks : mild diffuse ground glass opacities 2.5 years : severe diffuse patchy ground glass and 
consolidations 

14 1 day : right pneumothorax, diffuse ground-glass opacities 
 

12 days : prominent PA, very discrete diffuse ground glass  

15 2 years : Minimal perilar bronchial thickening   9 years : mild bronchial collapse, expiratory air trapping; 
no significant interstitial lung disease. 

16   9 years : small diffuse opacities (possible PCH), mild 
peribronchial thickening, enlarged pulmonary arteries. 

17   13 years : mild central bronchial wall thickening, patchy 
air trapping and lower lobe atelectasis, lobar nodular 
opacities. 

18 1 month : diffuse ground glass opacities, interlobular 
thickening, consolidations, hyperinflated areals . 

5 months: bilateral diffuse ground glass opacities, 
interlobular thickening, consolidations, hyperinflated areals 

7 years : irregular emphysema (mosaic like pattern) 
septal thickenings, consolidations 

19 3 years : bilateral diffuse thickening of bronchial walls 
prevalent in basal lungs (3 yrs) 

 10 years : interstitial thickening, centrilobular nodules 
(« tree in bud » pattern), diffuse bronchiectasis, initial 
honeycombing. 
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Table S3. Phenotypic spectrum in published 17q23 deletions including the current cohort. 
 
Studies Tech n Sex TBX2/TBX4 PAH CHD HL DD facial skel Remarks 

S3 Mic  1 F - (+)* - + + + - Hydrocephalus, * secondary PAH, 
comfort care 

S4 Mic 1 M - - - - + - - Epilepsy, microcephaly 

S5 Mic 1 M -  -  + + + + TEF, microcephaly, hypothyroidism 

S6 Mic 1 F - - - + + + +  

S7 Kar 1 F - - - - + + + TEF 

S8 Kar 1 F - - - - + + + Epilepsy 

S9 Kar 1 M + - - - + + + Craniosynostosis 

S10 Kar 1 M + - - unk + + + TEF, VSD, PS, death 3 mo 

S11 Kar 1 F + +* + unk unk + + * death at 17 days ; PAH changes at 
autopsy 

S12 Kar 1 M  + - - + + + +  

S13 Kar 1 M + +* + unk unk + unk TEF, VSD, * likely PAH, death 4 mo 

S14 Mic 1 F + + - + + + + Microcephaly  

S15 Mic 2 F + - - + + - -  

M + - - + + - -  

S16 Mic 7 F + - + + + + +  

F + - + - + + + Esotropia  

M + + - - - + + PPHN 

F + + + + - - +  

F + - + - unk + + Cutis aplasia 

F + - - - + + +  

F + + + - + + +  

This study Mic 6 M + + - - unk - - Hypothyroidism, cortisol deficiency, 
death 5 mo 

M + + + - - - - Omphalocoele, seizures, nystagmus 

F + + + - + + +  

F + + + - - + +  

F + + + - + + +  

F + + + + + + + Microcephaly, esotropia 

Statistics : 

Total (n)  27 17F (63%) 21/27 (78%) 13/27 (48%) 11/27 (40%) 10/24 (42%) 19/23 (83%) 21/27 (78%) 20/26 (77%)  

TBX2/TBX4  -  6   1/6 (17%) 0/6 (0%) 3/6 (50%) 6/6 (100%) 5/6 (83%) 4/6 (67%)  

TBX2/TBX4 +  21   12/21 (57%) 12/21 (57%) 7/18 (39%) 13/17 (76%) 16/21 (76%) 16/20 (80%)  

P value     0.16 0.02 0.66 0.28 1 0.59  

 
Legend : Tech : testing technique ; Mic : chromosomal microarray ; Kar : karyotype ; unk : unknown ; PAH pulmonary arterial hypertension ; CHD : 
congenital heart disease (patent ductus arteriosus, atrial septal defect) ; HL hearing loss ; DD developmental delay ; digits - abnormal toes and/or 
fingers ; facial – facial dysmorphisms ; skel – other skeletal anomalies ; TEF tracheo-esophageal fistula ;  VSD ventricular septal defect. Statistics : 
n : number of positive subjects over total tested per category; TBX2/TBX4 - : deletions exclusive of the TBX2/TBX4 loci ; TBX2/TBX4 + : deletions 
inclusive of the TBX2/TBX4 loci. P values determined by Fisher exact test. 
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