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Whole exome sequencing analysis of compound heterozygous variants of CDAN1 gene

in a Chinese family with non-immune hydrops fetalis
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Abstract: Objective To study the clinical characteristics and genetic variants in a family with non-immune hydrops fetalis.
Methods Peripheral blood samples were collected from a pregnant woman with suspected non-immune hydrops fetalis of the
fetus for routine blood analysis, Rh typing and TORCH test. Amniotic fluid sample was collected for G-banded chromosomal
karyotyping. The gnomic DNA of the proband was extracted for analysis of chromosomal abnormalities using copy number
variation sequencing. Whole-exome sequencing (Trios-WES) was performed on Illumina NovaSeq 6000 platform and exonic
DNA was enriched using Agilent Sure Select XT Human All Exon V6. Sorting intolerant from tolerant (SIFT), I-mutant2,
PolyPhen-2 and PROVEAN were used to predict the potential effects of amino acid substitution on protein function and
splicing variation. The spatial structure of codanin-1 was modeled and visualized with Alpha Fold 2 and PyMOL 2.3 software,
and the variants with potential clinical significance were confirmed by Sanger sequencing. Results Fetal ultrasound at 17
weeks of gestation showed extensive subcutaneous edema, ascites, pleural effusion, enlarged liver and spleen, thickened
placenta and pericardium defect. NGS reveals that proband has carried ¢.2140C>T, p.R714W, and c.1264_1265delCT, p.L422*
compound heterozygous variants of CDAN1 gene, which were found to be pathogenic and inherited from proband’s father
and mother respectively. Conclusion We identified a novel heterozygous CDAN1 gene mutation causing fetal-onset congenital

dyserythropoietic anemia type 1, which triggers non-immune hydrops fetalis.

Keywords: congenital dyserythropoietic anemia type 1, CDAN1; non-immune hydrops fetalis; whole-exome sequencing
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Fig.1 Gene sequencing result of the proband's family. A: Abnormal subcutaneous edema, ascites, pleural
effusion of the affected individuals. B: Pedigree of the family's CDAN1 variations in the proband's family. C:
Sanger sequencing revealed that the variation occurred at the c. 2140 and c. 1264_1265 sites in CDANT1 gene. The
heterozygous mutations of the family at positions ¢.2140C>T and c.1264_1265delCT.
A 714
Mus musculus TVPLLDYYRSVFTLLLRLHRSLVLSKENEGEMCFLNKLLLLAVLGWL 757
Rattus norvegicus TVPLLDYYRSVFTLLLHLHRSLVLSKENEGEMCFLNKLLLLAVLGWL 755
Nomascus leucogenys VVPLLEYYRGTFTLLLRLHRSLVLSQESVGKMCFLNKLLLLAVLGWL 761
Homo sapiens VVPLLEYYRDIFTLLLRLHRSLVLSQESEGKMCFLNKLLLLAVLGWL 752
Macaca mulatta VVPLLDYYRDIFILLLRLHRSLVLSQESEGKMCFLNKLLLLAVLGWL 752
Bos taurus TVPMLDYYRSVFTLLLHLHRSL.TLSKESEGEMCFLNKLLLLAVLGWL 755
Sus scrofa TVPMLDYYRSTFTLLLHLHRSLVLSKESEGEMCFLNKLLLLAVLGWL 755
Equus caballus TVPMLDYYRSVFTLLLHLHRSLVLSKEGEGEMCFLNKLLLLAVLGWL 755
Canis lupus familiaris TVPLLDYYRSTFVVLLHLHRSLVLSKESEGEMCFLNKLLLLAVLGWL 757
Ailuropoda melanoleuca IVPLLDYYRSVETVLLHLHRSLVLSKESEGEMCFLNKLLLLAVLGWL 756
Domske sk skokak, Dk skek o skekskekek D okek Dk, sk st st skt sk kst
B 7 . C

2 WS RFBIMFE S 3D LSRR

Fig.2 Bioinformatics and three-dimensional protein structure visualization. A: Conservative analysis of amino
acid site 714 of Codanin-1 protein. B: The structure of Codanin-1 is modeled to predict the effect of missense
mutations on protein structure using Alpha Fold 2. Arrow on the left shows the location of amino acid site 714,
and the hydrogen bonds and hydrophobic forces between the amino acids and changes in protein spatial
structure are shown on the right. Blue dotted lines are hydrogen bond interactions, and yellow dotted lines are
hydrophobic interactions. C: Prediction diagram of truncated Codanin-1 protein model.
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Tab.1 Mutation site of CDAN1 gene in the proband's family

Gene mRNA cDNA AA Proband Pathogenicity Mother Father
CDANI NM 138477.4 ¢.1264 1265delCT p.Leud22Glyfs*16  Heterozygous  Likely pathogenic Heterozygous Wide type
CDANI NM 138477.4 c.2140C>T p.-Arg714Trp Heterozygous  Likely pathogenic Wide type Heterozygous

2 EYERFHN CDANTEE ¢.2140C>T L B E
Tab.2 In silico analysis for predicting the pathogenicity of site
c.2140C>T

Predicting Tools Prediction result Score
PolyPhen-2 Probably damaging 1.000
PROVEAN deteriousDeterious -3.99
SIFT Damaging 0.002
I-Mutant v2.0 Stability Decrease 7
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