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Abstract

Objective: To explore the clinical and molecular genetic characteristics of a newborn with deve-
lopmental and epileptic encephalopathy 109. Methods: A retrospective analysis was conducted on
the clinical manifestations, imaging, and genetic data of a child with developmental and epileptic
encephalopathy 109 (DEE109) caused by FZR1 gene mutations admitted to our hospital in October
2023. Domestic literature was searched in Wanfang Database and CNKI using the keywords “FZR1
gene”, “epileptic encephalopathy”, and “developmental epileptic encephalopathy”. Search for for-
eign literature in the Pub Med database using keywords such as “FZR1”, “epileptic encephalopa-
thy”, “developmental and epileptic encephalopathy”, and “DEE”. Summarize the clinical and genet-
ic characteristics of developmental and epileptic encephalopathy caused by FZR1 gene mutations.
Results: The patient, a female, 2 days old, was admitted to the Department of Neonatology at
Qingdao University Affiliated Hospital in October 2023 due to an 8-hour intermittent cyanosis ep-
isode. The clinical manifestations are: apnea accompanied by cyanosis throughout the body, no
obvious limb tremors, blood oxygen saturation dropping to 60%, and heart rate fluctuating be-
tween 70~80 beats per minute. Complete genetic testing suggests that there is a heterozygous
mutation at the c¢.1292C > T (p.Pro431Leu) locus in the FZR1 gene, which is not a novel mutation
and confirmed as developmental and epileptic encephalopathy 109. Regular oral administration
of phenobarbital for control. This mutation is included in the online Human Mendelian Genetics
(OMIM) database but not included in the Human Gene Mutation Database (HGMD) and Genome
Aggregation Database (gnomAD). There were 0 Chinese literature and 2 English literature re-
trieved, and a total of 5 patients were included in this case. The onset age of the patients varies,
with 2 cases occurring in the neonatal period and all patients suffering from epilepsy. According to
foreign reports, 4 patients had delayed neurological development, 3 showed mild cerebellar atax-
ia, and 3 had generalized tetanic spasms. Four cases of foreign reported pediatric patients who
were treated with four or more antiepileptic drugs and showed drug resistance. Conclusion: The
clinical phenotype of developmental epileptic encephalopathy caused by FZR1 gene mutation is
similar, with different onset ages. The main manifestations are intrauterine growth and develop-
ment delay, dysplasia, small head circumference, epileptic encephalopathy, impaired intellectual
development, gait ataxia, abnormal electroencephalogram, spasms, myelin defects found in brain
imaging, decreased axial tension, behavioral abnormalities, ADHD, attention problems, autism,
etc. The newly generated missense mutation ¢.1292C > T in this patient has not been reported in
the past, expanding the FZR1 gene mutation spectrum.
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Figurel. Electroencephalogram of the patient at 3 days after birth
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Figure2. Electroencephalogram of the patient at 8 days after birth
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Figure3. Video EEG of the patient 1 month and 16 days after birth
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Figure4. Sanger sequencing diagram of the patient and their parents
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Table 1. Clinical and genetic mutation characteristics of DEE109 type caused by FZR1 gene mutation in 4 cases and this case
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