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Introduction

Congenital anomalies (CA) are morphological and/or functional disorders of prenatal origin resulting from morphological disturbances in the process of human development. CA affect 3% to
5% of newborns and represent the second leading cause of infant mortality in Argentina, after perinatal conditions. Newborns presenting multiple congenital anomalies (MCA) have a
prevalence of 2.26/1,000 births whereas congenital heart defects (CHD) are the most frequent CA, with a prevalence at birth of 4.06/1,000 births[1]. The etiology of these defects is widely
recognized as heterogeneous, with contribution of genetic (~40%) and environmental/maternal factors (~5-10%). Nevertheless, in 50% of the cases, the etiology remains unknown. Although
largely studied in several populations, there are few studies on the genetic contribution of CA in Latin America.

1 1 The aim of this study was to identify the genetic causes in Argentinean
Ob] eCtlve patients with MCA and isolated CHD (iCHD). MethOdS

* Patients: 174 MCA and 194 iCHD born between June 2015 and August 2019 in 13 public
hospitals participating in the National Network of Congenital Anomalies of Argentina

Algorithm applied for patients’ analysis. (RENAC) and patients up to 16 years attending at the Genetic Services of Hospital Sor

h 4

A Maria Ludovica and Hospital El Cruce, Buenos Aires Province.
Anamnesis ) S @ * DNA was extracted from peripheral blood by standard procedures.
N —} * Cytogenetic Analysis was performed on GTW-banded metaphases in MCA patients
B NGS * Multiple-dependent Ligation Probe Amplification (MLPA, SALSA P250 kit, MRC-
£ 09 v&?ﬁ?&tlsD L Holland) was performed in 137 patients with conotruncal CHD (CCHD) or 22q11 deletion
F':F. CCHD MLPA (3 syndrome (22q11.DS) phenotypes. | |
_ * Array-CGH (Agilent 8X60K) was performed in 89 MCA selected patients.
D # N + —— _} * Next gener.ation. sequencing was performgd in 18 pa}tients. with sqspected syndromes
LY KT TeT e CCHD MLPA| 3 Array-CGH and/or family h1story by Tru$1ght® Cardio Sequencing kit (Illumina, n=6) or Whole
2 re exome sequencing ('WES) (Agllent Sur.eSelect Human A.ll Exon V§ and V7 kit n=12)
followed by an in-silico selection of candidate genes for variant analysis.
MLPA NGS

Array-CGH :

A total of 84/89 selected samples were successfully analyzed by a-CGH. We found 17
clinically relevant Copy Number Variations (CNVs) in 16 patients (19%).

Results

A total of 276 patients were studied by
at least one technique. The Venn
diagram shows the 252 successtully

Ideogram of clinically relevant CNVs found by a-CGH.
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(without CCHD); a: These 3 patients had an iCHD. these Del 7936.1936.32 10.06 -
results are partialy reported else where [2].
Dup 7q11.23 1.27 609757
. . b,d
Next Generation Sequencing (NGS) Pathogenic 14 D‘;' ?‘;21221120'2;1?; 11'219 >14230
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Of the 18 selected samples analyzed, 12 presented clinically relevant nucleotide variants (67%). T13 ] ]
Clinically relevant genetic variants detected by NGS Del 15q14 0.22 616858
— , Del 16p12.2 0.57 136570
Gene ACMG classification Protein change Phenotype 118’
SHH Likely Pathogenic p-His270Tyr2 MCA
, o Dup Xp22.33 1.7 :
MYHI11 Pathogenic p.?% MCA Y T148
PTPNI1 Pathogenic p.(Ala461Thr) MCA*® :
, . Likely Del 3p21.31 4.1 -
FOXL2 Likely Pathogenic p.(Tyr215Cys) MCA . 2
T Pathogenic Del 17925.3 0.50 -
PTPNI11 Pathogenic p-Asn308Asp MCA
. : a d ACMG: American College of Medical Genetics and Genomics; Dup: Duplication, Del: Deletion, T: Trisomy.
EP300 Pathogenic p-(GIn2361Ter) MCA a:Cytogenetic study failed. b: Parents presented a normal karyotype. c: This patient was studied by NGS see
PTPN11 Pathogenic p.(Asp61Asn) MCA*® below. d:This patient presented a 46,XY,t(1;2)(q25;q21) karyotype. e: This patient presented a mosaic doble
KAT6B Pathogenic p.(Thr1525IlefsTer25) MCASE trisomy when validated by a cytogenetic study already described [4].
MYBPC3 Likely Pathogenic p-(Arg726Cys) MCA/iCHD*®
RAF1 Pathogenic p-(Ser257Leu) iCHD*® . .
MYH?7 Likely Pathogenic p.(Asn224Ile)’ iCHD® Conflict of interest Theauthors declare no conflict of interest.

iCHD: isolated Congenital Heart Disease MCA: Multiple Congenital Anomalies ACMG: American College
Medical Genetics and genomics; a: Novel; b: This variant is a deletion of a splice acceptor site. c: Analyzed by
TruSight® Cardio Sequencing kit. d: This patient also presented a 0.02 Mb pathogenic deletion at 5g22.2.
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