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Things are not always what they seem: From Cornelia de
Lange to KBG phenotype in a girl with genetic variants in

NIPBL and ANKRD11

Dear Editor,
The diagnosis success rates for developmental disorders
have greatly improved in the last years mainly due to
the widespread use of DNA next-generation sequencing.
Nevertheless, several studies have stressed the importance
of a critical reconsideration of genetic results and a further
implementation of protocols for variant-level reevaluation
and case-level reanalysis (Deignan et al., 2019). This is es-
pecially relevant in the context of syndromes, such as the
chromatinopathies Cornelia de Lange syndrome (CdLS,
OMIM#122470) and KBG syndrome (KBGS, OMIM
#148050), with overlapping phenotypes that may evolve
over time (Parenti et al., 2021). Here, we present a chal-
lenging familiar case reanalyzed in which phenotypic
features of both KBGS and CdLS are observed, and where
genetic variants in ANKRDI11 and NIPBL were identified.
Our caseis afemale, first child of anon-consanguineous
couple, born at 37 weeks of gestation after an unevent-
ful pregnancy. Birth length (47.2 cm, —0.55 SD), body
weight (2.680 kg, —0.52 SD), and head circumference
(34 cm, 0.26 SD) were all normal. She was referred to
our hospital at the age of 3 years because of facial dys-
morphism, gastroesophageal reflux, and motor develop-
mental delay. After a comprehensive physical evaluation
by our clinical geneticist, she was clinically diagnosed as
CdLS with a clinical score of 10, mainly due to the syn-
ophrys (HP:0000664), thick eyebrows (HP:0000574),
concave nasal ridge (HP:0011120), downturned cor-
ners of mouth (HP:0002714), global developmental
delay (HP:0001263), small hands (HP:0200055) and feet
(HP:0001773), short fifth finger (HP:0009237), and hirsut-
ism (HP:0001007)(Kline et al., 2018). At that time, molec-
ular diagnosis was performed by sequencing the NIPBL
gene and a potential disease-causing variant was identi-
fied [NIPBL:NM_133433.3:c.7553A>G, p.(Asp2518Gly)].
The variant, that induces changes in the surface charge
of the protein (Figure 1c), was classified as likely patho-
genic (PM2, PP2, and PP3) according to the ACMG/AMP

2015 guidelines (Richards et al., 2015). Segregation studies
revealed that the patient's mother (I.4), one aunt (11.2),
and one uncle (I1.1) carried the variant. The mother (IL.4)
was clinically evaluated and dysmorphic facial features
fully consistent with her daughter's phenotype were ob-
served. Facial photographs of individuals I1.2, I1.3, and 1.2
were available and checked with the Face2Gene applica-
tion (Latorre-Pellicer et al., 2020). A medium-low proba-
bility of CdLS was assigned for the aunt (II.2) that was the
only one with the ¢.7553A>G NIPBL variant (Figure 1a).
Altogether, clinical and molecular findings supported the
CdLS diagnosis in the patient.

However, clinical follow-up of the proband revealed
an evolution from CdLS to KBGS features. At the age of
six, the patient showed an evident KBGS gestalt with mac-
rodontia (HP:0001572), triangular face (HP:0000325), or
bulbous nasal tip (HP:0000414). An additional clinical
analysis was carried out with Face2Gene. At 3 years old,
KBGS and CdLS were the first and second syndromes sug-
gested, respectively, whereas at 6 years old, CdLS diagno-
sis did not appear between the top-5 diagnosis provided by
Face2Gene (Figure 1b). A molecular diagnosis reevalua-
tion was performed by using a targeted gene panel includ-
ing ANKRDI1, in which a pathogenic nonsense variant
was identified [ANKRDI11:NM_001256183.1:c.2512C>T,
p.(Arg838*)] (Figure 1d). This variant was maternally
inherited, and neither the aunts (I.2 and II.3) nor the
uncle (II.1) had it (Figure 1a). The variant was classified
as pathogenic (PVS1, PM2, PP3, and PP5).

Considerable efforts have been made to standardize the
interpretation of genetic variants in the laboratory (Latorre-
Pellicer et al., 2020). However, once again, a clear example
of the existing limitations is shown here, reinforcing the
relevance of the implementation of protocols for peri-
odic reevaluation of phenotypic and genetic information
in clinical laboratories. Furthermore, this case highlights
the clinical challenges in interpreting multiple pathogenic
variants in single patients. An incorrect genetic diagnosis
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FIGURE 1 (a)Pedigree chart of the family showing Mendelian segregation of the heterozygous variants, ¢.7553A>G in NIPBL

and ¢.2512C>T in ANKRD11, as well as the results of the Face2Gene (F2G) of the facial photographs of the individuals. (b) Face2Gene
evaluation of facial photographs of the patient at 3 and 6 years of age, respectively. (c) Sanger chromatogram and Integrative Genomics
Viewer (IGV) view of sequencing results of NIPBL: ¢.7553A>G in IIL.1, and structural modeling of NIPBL Asp2518Gly mutant. Top:
predicted HEAT-repeat arrangement of NIPBL residues 1538 to 2544. Position of negatively charged amino acids Asp2508, Asp2510,
Asp2512, Asp2514, Asp2516, Asp2517. and Asp2518 is indicated. Bottom: mutation of Asp2518 to Gly promotes a decrease in the negative
charge on the surface of the local patch. (d) Sanger chromatogram and Integrative Genomics Viewer (IGV) view of sequencing results of
ANKRDI11:¢.2512C>T in IIL.1. Localization of the ANKRD11 variant at protein and DNA levels

can have severe consequences for prognostic and therapeu-
tic management of the patient, and, as in this case, for the
reproductive advice. Moreover, our findings seem to sup-
port recent evidences of age-dependent phenotypic evolu-
tion in individuals harboring ANKRDI11 variants (Parenti
et al., 2021), and demonstrate the importance of including
KBGS in the differential diagnosis of young children with
CdLS features. Therefore, it is crucial to include ANKRDI11
in gene panels used for molecular testing of individuals
presenting with clinical characteristics of CdLS.
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