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[Abstract] Objective To report the genetic analysis of a family with a fetus suspected of Ellis-van Creveld (EVC) syndrome
based on ultrasound findings such as ventricular septal defect (VSD), short long bones in the limbs and polydactyly, and to conduct a

literature review to clarify the pathogenic cause. Methods A 27-year-old pregnant woman, who was pregnant for the first time and
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had no prior deliveries, was admitted to the prenatal diagnosis center of Shijiazhuang Obstetrics and Gynecology Hospital in October
2021. At 17 weeks of gestation, ultrasound detected multiple fetal malformations. The genomic DNA of the fetal proband's amniotic
fluid cells and the parents' peripheral blood samples were sequentially subjected to chromosomal karyotype analysis, chromosomal
microarray analysis (CMA), and whole exome sequencing (WES). Suspected pathogenic mutations were verified by Sanger
sequencing in the proband and its parents. Subsequently, a Minigene in vitro experiment was used to analyze one splicing mutation.
Meanwhile, databases such as PubMed were searched, and literature reports were combined for genetic analysis. Results
Chromosomal karyotype analysis of the fetus showed no abnormalities, and CMA did not detect any copy number variation (CNV)
with clinical significance. WES results revealed two mutations in the EVC gene (NM_153717.2) of the fetus: a nonsense mutation
¢.1405G>T(p.E469X) in exon 10 and a splicing mutation c.1886+5G>A in intron 13. Family verification using Sanger sequencing
showed that the father was a carrier of the ¢.1405G>T (p.E469X) mutation in exon 10, and the mother was a carrier of the c.1886+5G>A
mutation in intron 13. The compound heterozygous mutation of the fetus was inherited from the parents. According to the guidelines
of the American College of Medical Genetics and Genomics (ACMG) for classifying genetic variations, c.140SG>T (p.E469X) was
classified as likely pathogenic mutation (PVS1+PM2), and c. 1886+SG>A was classified as likely pathogenic mutation (PM2+
PM3_Strong). The Minigene experiment results showed that the c. 1886+5G>A mutation caused a 115-bp segment retention in
intron 13, further supporting its pathogenicity. Review of the literature showed that the typical clinical manifestations of EVC
syndrome include short limbs, short ribs, postaxial polydactyly, nail and tooth dysplasia, and congenital heart defects. Gene mutations
in EVC/EVC2 were found to be the main pathogenic cause through whole exome sequencing, with mutation types including missense
mutations, large-scale duplications/deletions, in-frame microdeletions, nonsense mutations, frameshift mutations, and splicing
mutations. Conclusions The compound heterozygous mutations in the EVC gene are the pathogenic cause of the fetus. The
detection of these mutations expands the genetic variation spectrum of Ellis-van Creveld syndrome.

[Keywords] skeletal dysplasia; Ellis-van Creveld syndrome; gene, EVC; whole exome sequencing

Ellis-van Creveld(EVC)Z5 & i (OMIM %4 14 4 '
#225500) & — P E R E A B A RN, N4
HAIMNE)Z KB A K (chondroecto-dermal dysplasia) | i/ 1.1

1 wBITER

T ARFEREETONALE, T20214510 At

AR 2 K B N R (mesoectodermal dysplasia), iz - F
1940 4F H Richard W. B. Ellis 1 Simon van Creveld £ 44
FEVEANARE IR T RS A9 I PRAEAED . EVC Y BT 8 AE
BAEPURE /N . B S 24 . SRR G &
BARA, 260% 1 55 & A7 76 58 KO e SRR
EVC 7£ 4 3k 4 L b 19 & A= %8 R 1/200 000~1/60
000, fH7F 3 E = A 2 e WA A Amish A A Ff AT PG
KA AE R R AERR Y, 2450k, OFf
AN IE 5 Eve M HARRIE W A X, 81
EVC %t K (OMIM *604831), EVC2 %t X (OMIM
*607261), DYNC2HI & (OMIM  *603297) .
DYNC2LI1 % [H (OMIM *617083) . SMO 3 K (OMIM
*601500) . PRKACB % [H (OMIM *176892) %, Hitp
EVC/EVC2 JE PR 1 WA 37 LR 248 T 80 481 5 Eeak
70% DL P, AR 4 N 2 3k TN 2 AR B4 JE (human
genetic mutation database, HGMD; https://www.hgmd.
cfacuk/)# 5%, EVC I EVC2 %4 £ 100 D EUw M5
kil , A BRI, A5RE L
BIEA 20 R &R 2 W K Bk G . 2 KWIE
MG JLFE KA, DL R AR AR AEAS , R
o s 222 W iR I L BOR R 48, LU B
EvC Wi, B7E Rz M G w AT
f5 FHALE A

LT AZREN 7 ER Rz kithG . 20274,
1770, BNBIGETR, ¥IgZE 17 R 217
PRI A B s iR LU ESE 4 Y s B B bt B
K1.85em, MEEK 171 cm, MFLZHEHE, KRIEEX
Trifd, IR, HIABERARE L .
JUP R AR DL 1

12 FORYERRZAL T AR SRIAVH FL AR
ZERIARIHIE K 25 ml, Horr 20 ml £ 7K T4 77
Pt AR T . W 26 R A Mgt 1 2 Mo S % T
TR C55 2 ) BRI 5 7 45 S K A M e ik G iRl i
AL, FIH Imager Z2 B ALREE 0T R G2 M BLE N iKaros
A (TELE Zeiss AR BAT T, S5 NRANHEIEER H
i 44 PR FR (2016) SRR TE 58 MU B 4347 -
S50, TRLAE KA G AR A DL S8 (181 24)
1.3 4L 8 4K 534 BF 31 53 #1 (chromosomal microarray
analysis, CMA) M 2;:'5 5 7T€ H TIANamp Genomic
DNA Kit 250> 28 1fil 7 gDNA $2 B 57 & (b 5t KAR
AR BR 2 7)) %68 R 7Y S ml 37K 58 B 4H L
gDNA$RHL, [AlIFRANG LA BE 3 ml EDTA$UEE I $2
WU gDNA, B2 pl 540 73 66 B T4 I DNA
i K2l . i Cytoscan HD - 5 (3 [H Affymetrix 2
A]) AT CMA G, AL 4G 4 B DR 20 [ 40 v i 5 DAL
=g ( copy number variation, CNV) MR 2SN



R A 4R 20254E2 028 0 Hisod: ol

1D 0.21 cm
FL/BPD 43%
FL/HC 0.12

®
AJRIILA TG 248 BIGLAETFREIMEZIE; C L0 NS48 b = M BRI 5 s DR JLO Ik 5¢ 27 fs 2 ] b i
IR/ BRLE ISR EEH AN BRI BB )N
B 1 Ellis-van Creveld ZESAEG L 1 {975 Rif = 4E#8 75 45 5

Fig.1 Results of prenatal three-dimensional ultrasound on a fetus with Ellis-van Creveld syndrome
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Tab.2 Mutations identified in the EVC/EVC2 gene from the case report
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