Case Report

Iran J Public Health, Vol. 51, No.12, Dec 2022, pp.2826-2830

Whole Exome Sequencing Identified the Causative Mutation in a
4-Year-Old Female with Mulibrey Nanism: A Case Report

Ali Akbar Zeinaloo ', Hamidreza Mirzaei Ilali ', Ehsan Aghaei Moghadam !, Hamid Reza
Khorram Khorshid?, *Emran Esmaeilzadeh *

1. Department of Pediatric Cardiology, Children's Medical Center, Tehran University of Medical Sciences, Tebran, Iran
2. Personalized Medicine and Genometabolomics Research Center, Hope Generation Foundation, Tebran, Iran
3. Fetal Health Research Center, Hope Generation Foundation, Tebran, Iran

*Corresponding Author: Email: Emran.Esmaeilzade@gmail.com

(Received 15 Dec 2021; accepted 19 Feb 2022)

Abstract

Mulibrey Nanism is a rare multisystem disorder inherited in an autosomal recessive manner caused by mutations
in the TRIM37 gene. Most of the reported cases are from Finland, but this condition has rarely occurred in other
countries. Although the clinical diagnosis of Mulibrey nanism is a challenge during the first months of life, the
disease can be suspected clinically due to the distinctive features of the patients. A 4-year-old female with pneu-
monia, cardiomyopathy, growth retardation, peripheral edema, and characteristic craniofacial features was referred
to Tehran Hope Generation Foundation Genetic diagnosis Center, in October 2021. Genomic DNA was isolated
from peripheral blood samples of the patient and her parents and Whole exome sequencing was performed for the
patient. Whole exome sequencing revealed a homozygous G>A splice site variant (TRIM37; ¢.370-1G>A). Sanger
sequencing confirmed the segregation of the variant with phenotype in this family. Whole exome sequencing can
be helpful in the diagnosis of the patients suspecting to Mulibrey nanism and lacking sufficient clinical presentation
according to the diagnostic algorithm.
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Introduction

Mulibrey  (MUscle—LIver—BRain—Eye) nanism
(OMIM #253250) is one of the extremely rare
multisystem disorders in the world with prenatal
onset, inherited by autosomal recessive mode of
inheritance (1). Mulibrey nanism is characterized
by occasional progressive cardiomyopathy, char-
acteristic facial features, failure of sexual matura-
tion, insulin resistance and an increased risk for
Wilms tumor (2). Constrictive pericarditis, low
birth weight, short stature, sever progressive

growth delays, hypotonia, and hepatomegaly are
the most signs and symptoms of the disease (3).

It is caused by mutations in the human TRIM37
gene located on chromosome 17q22-q23, which
encodes the peroxisomal TRIM37 protein (4). The
TRIM family proteins comprised more than 100
members and have several important roles in cel-
lular functions. The TRIM family proteins are as-
sociated with various diseases including autoim-
mune and inflammatory disorders (5). The most
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reported cases with Mulibrey nanism are from Fin-
land, however, there are some reports of sporadic
cases from all over the world (6, 7). About 50% of
the patients develop congestive heart failure and
constrictive pericarditis, early diagnosis for this
syndrome is important. Treatment of the disease
includes surgery for constrictive pericarditis, med-
ications for progressive heart failure, and hormone
replacement therapy (8, 9).

Case presentation

A 4-year-old female born to healthy Iranian con-
sanguineous parents originating from Kurdish
ethnic group was referred to Tehran Hope Gener-
ation Foundation Genetic diagnosis Center, in
October 2021. There was a history of pneumonia,
cardiomyopathy, growth retardation, peripheral
edema, and characteristic craniofacial features but
without mental retardation in the patient. Cardio-
vascular evaluation using Magnetic Resonance
study had been suggested constrictive pericarditis.

CT-SCAN of the thorax also had revealed cardio-
megaly, pericardial thickness, hepatomegaly, and
mosaic lung attenuation. Molecular evaluation for
Familial Mediterranean fever had been previously
performed for the patient and no mutation was
found in the related gene.

Informed consent and the consent of publishing
the study results was obtained from the parents.
The Medical Ethics Committee of the Hope Gen-
eration Fouandation permitted this study (Code
No: IR.SBMU. MSP.REC.1396.792).

Difterential diagnosis

After genetic counseling and evaluating the pedi-
gree (Fig.1), an autosomal recessive disorder was
suspected to the patient. Based on the patient past
medical history, one of the probable diagnosis was
Mulibrey Nanism. Therefore, due to the high
number of the exons (24 exons) in the disease re-
lated gene (TRIM37), and to exclude other proba-
ble disorders, Whole Exome Sequencing (WES)
was offered for the patient.
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Fig. 1: The family pedigree showing an autosomal recessive pattern of inheritance. The proband has shown by the
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DNA Extraction and Whole-Exome Sequenc-
ing

Genomic DNA was isolated from peripheral
blood samples of the proband and her parents us-
ing the salting out method. The proband genomic
DNA was fragmented, and enriched for exome se-
quencing using Agilent SureSelect V6 kit. The li-
braries were sequenced to mean >90x coverage on
an Illumina Novaseq 6000 platform. The initial se-
quencing component of this test was performed
by the Illumina genome sequencing service in
Macrogen (Seoul, Korea).

Bioinformatics Analysis of Whole-Exome
Data

After aligning the obtained sequences to the hu-
man reference genome (GRCh37/hg19) using the
Burrows-Wheeler- Aligner (BWA) program, vari-
ant calls are made using the Genomic analyzer tool
kit (GATK) to identify variants relevant to the
clinical indication. Gene annotation of the variants
is performed using Variant Effect Predictor (VEP)
program. Common variants are filtered based on
the available information from databases (Includ-
ing HGMD, ClinVar, 1000 Genome, ExAC,
LSDBs, dbSNP and locally database, Iranome),

published literature, clinical correlation and its pre-
dicted function.

Sanger Sequencing Validation and Segrega-
tion Analysis

Using bioinformatics filtering strategies and in sil-
ico analysis, a homozygous G>A splice site variant
(TRIM37; ¢.370-1G>A) was detected in the pa-
tient. According to the ACMG guidelines for the
interpretation of sequence variants, this G to A
transition classified as likely pathogenic. This vari-
ant destroys the canonical splice acceptor site in
intron 5 of TRIM37 gene, in which loss of func-
tion is a known mechanism of the disease. In ad-
dition, most bioinformatics prediction tools are in
favor of its pathogenicity. Segregation analysis in
family members confirmed the cosegregation of
the variant with the phenotype (Fig. 2).

Finally, for variant validation and segregation anal-
ysis in the family, polymerase chain reaction (PCR)
was performed to amplify the targeted region us-
ing specific primers (F-5’>CAGATGATTT-
GGGCTGTGGH and R-
S5TCTCTGACTCCAACTGCTTCC3). The
PCR products were then subjected to Sanger se-
quencing on an automated ABI PRISM 3130XL
(Applied Biosystems, USA).
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Fig. 2: The variant was segregated with the phenotype. The patient (IV-2) was homozygous for ¢.370-1G>A, and
her parents (I1I-3 & III-4) as well as her healthy sister IV-1) were in the heterozygous state
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Discussion

Mulibrey nanism is an extremely rare genetic man-
ifestation with unique clinical features. According
to Karlberg and colleague’s revised algorithm, di-
agnosis of Mulibrey nanism is based on the pres-
ence of major and minor clinical criteria (1, 10).
Our case was a 4-year-old female with a history of
pneumonia, cardiomyopathy, growth retardation,
petipheral edema, and characteristic craniofacial
features but without mental retardation. The pa-
tient was suspected to Mulibrey nanism and had a
negative result for Familial Mediterranean Fever
(FMF) at the time of referral, although, genetic
analysis confirmed Mulibrey nanism in the patient.
Based on our knowledge only 2 cases of Mulibrey
nanism have been reported in Iran to date, but
none of them were genetically confirmed (11, 12).
For some referrals, limited phenotypic infor-
mation makes it difficult to have an accurate diag-
nosis. Genomic technologies not only provide di-
agnoses, but they can cause essential alteration to
the patient management. WES is now extremely
strong and affordable. It is becoming more suita-
ble and cost-efficient to prefer WES to other
methods of screening, particularly in rare diseases
with a recessive pattern (13). Using WES in a Muli-
brey nanism suspected patient, we found a new
splice site variant (TRIM37; ¢.370-1G>A) and give
a definite molecular diagnosis for the patient. Par-
ents were heterozygote for the variant, so, this
family has a 25% chance for having an affected
child in every future pregnancy without prenatal
testing.

Conclusion

This study highlighted the potential of clinical
WES in the diagnosis of rare genetic diseases in-
cluding Mulibrey nanism. Its early use in the diag-
nostic strategy reduces the time to diagnosis of the
disease.
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