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Client: Example Client ABC123 Patient: Patient, Example
éiil))t{?i:eDCrilt‘;f UT 84108 DOB 4/10/1981
UNITED STATES Sex: Female
Patient Identifiers: 01234567890ABCD, 012345
Physician: Doctor, Example Visit Number (FIN): 01234567890ABCD
Collection Date: 00/00/0000 00:00

Mitochondrial Disorders (mtDNA) Sequencing and Deletion Analysis by NGS

ARUP test code 3001965

EER Mito Disorders, mtDNA, Seq/Del See Note
Authorized individuals can access the ARUP Enhanced Report
with an ARUP Connect account using the following Tink.
Your Tocal Tab can assist you in obtaining the patient
report if you don't have a Connect account.

Mito Disorders, mtDNA, Seq/Del *

Positive: See Interpretation

Date Test(s) Started: 6/2/2025 17:37:32

Sample Source: Blood in EDTA Date Collected: 5/29/2025 Date
Received: 5/31/2025

Testing Date Started: 6/2/2025 Date Reported: 6/9/2025
Provider Account #:

q A.R.U.P Laboratories Additional Provider:

Test(s) Requested Mitochondrial Disorders / Sequence Analysis
and Deletion

Testing of the Mitochondrial Genome

Result: Positive: See Interpretation

GeneMode of InheritancevariantHeteroplasmy (%)Classification
MT-ND4Maternalm.11778 G>A

p.(R340H)HomoplasmicPathogenic Vvariant

Interpretation A pathogenic variant was identified in the MT-ND4
gene. When

observed at this level of heteroplasmy, this variant is
associated with an

1ngreased risk of developing a mitochondrial disorder. Genetic
an

environmental factors influence disease expression and severity,
and some

individuals with a pathogenic variant may never become
symptomatic. Clinical

correlation with this test result is recommended.
Recommendation(s) Genetic counseling is recommended to discuss
the implications

of these results.Clinical evaluation and medical management is
recommended for

this proband due to the identification of the MT-ND4
variant.Mitochondrial DNA

disorders are maternally inherited. Testing for the MT-ND4
variant in

matrilineal relatives may be considered.

MT-ND4 Gene Summary The MT-ND4 gene encodes for subunit 4 of
mitochondrial

complex I (NADH: ubiquinone oxidoreductase). The mitochondrial
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genome (mMtDNA)

contains 37 genes encoding proteins, tRNA and rRNA molecules,

all of which are

essential for normal mitochondrial function. Mitochondrial

disorders are

clinically heterogeneous and result from dysfunction of the

mitochondrial

respiratory chain. Mitochondrial disorders may affect a single

organ, but many

involve multiple organ systems particularly those that are
highly dependent on

aerobic metabolism (brain, skeletal muscle, heart, kidney and

endocrine

system), and patients may present at any age. Some affected
individuals exhibit

clinical features that fall into a discrete clinical syndrome,
such as Leber

Hﬁredjtary Optic Neuropathy (LHON), Kearns-Sayre syndrome (KSS),
chronic

progressive external ophthalmoplegia (CPEO), mitochondrial

encephalomyopathy

with lactic acidosis and stroke-Tike episodes (MELAS), myoclonic

epilepsy with

ragged-red fibers (MERRF), neurogenic weakness with ataxia and
retinitis

pigmentosa (NARP) or Leigh syndrome (LS). However, often the
clinical features

are highly variable and non-specific and many affected persons

do not fit into

one particular category. Common features of mitochondrial

disease may include

cardiomyopathy, sensorineural deafness, ptosis, external

ophthalmoplegia,

proximal myopathy, exercise intolerance, optic atrophy,
pigmentary retinopathy,

diabetes mellitus, encephalopathy, seizures, dementia, migraine,

stroke-Tike

episodes, ataxia, spasticity, chorea and dementia. variants in

mtDNA arise de

novo or are maternally inherited and can be associated with

Tate-onset disease

and reduced penetrance. Usually, mtDNA variants affect only a

fraction of the

mtDNA; the coexistence of normal and mutant mtDNA is called

heteroplasmy. When

the percentage of mutant mtDNA (variant load) reaches a certain

threshold that

varies by tissue type, age, and specific mtDNA variant the

function of that

tissue may become impaired (PMID: 14743651). while the threshold
resulting in

clinical symptoms is specific for each mtDNA variant, it is

considered to be

?etween 60%-80% heteroplasmy for most pathogenic mtDNA variants
PMID:

28415858) . Pathogenic mtDNA variants in protein encoding genes

can present at

higher levels of heteroplasmy in post-mitotic tissues such as

skeletal muscle,

heart, and brain than in rapidly replicating cells such as blood

or buccal

(PMID: 14743651). m.11778 G>A: p.(Arg340His) (CGC>CAC) in the

MT-ND4 gene

(NC_012920.1) commonly associated with Leber's hereditary

optic neuropathy

(LHON) at near homoplasmic Tevels in blood (PMID: 3201231);

however,

approximately 50% of males and 90% of females who harbor a

primary LHON-causing

mtDNA pathogenic variant do not develop blindness (PMID:
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20301353) Most

affected individuals harbor this variant at greater than 70%
heteroplasmy in

bTood (PMID: 20301353) In a study of 17 families including 93
individuals

harboring m.11778 G>A, 44% of males were affected if
heteroplasmy was greater

than 80%, 33% of males were affected if heteroplasmy was between
61-80%, while

no affected males with heteroplasmy less than 60% were reported.
No conclusion

for females could be made due to limited data set (PMID:
11169561) Published

functional studies showed oxygen consumption was significantly
decreased in

cybrid clones containing m.11778 G>A variant (PMID: 7763260)
smoking has been

reported to have a consistent role 1in increasing disease
penetrance in LHON.

Asymptomatic LHON carriers are advised to avoid smoking and to
moderate alcohol

consumption (PMID: 19525327) In-silico analyses, including
protein predictors

and evolutionary conservation, support a deleterious effect Wwe
interpret this

as a Pathogenic variant.

Additional variants of Uncertain Significance (See Below)

Gene Mode of Inheritance variant Heteroplasmy (%) Classification
MT-RNR2 Maternal m.2623 A>G Approximately 2% variant of
Uncertain Significance

At this time, the above variants are classified as variants of
uncertain

significance as they do not meet criteria to be classified
otherwise. This

table may include single heterozygous variants of uncertain
significance (vus)

or two VUS present on the same allele (in cis) in genes
associated with

autosomal recessive inheritance, VUS in genes associated with
dual inheritance

that are unlikely to be related to the referring phenotype, VUS
in candidate

genes that have been suggested to be associated with autosomal
recessive or

QUa1hinheritance human disease, and VUS or unclassified variants
in the

mitochondrial DNA observed at low levels of heteroplasmy. If
provided, this

individual's mother was not evaluated for the presence of these
variant(s). For

variants identified in the nuclear genome, information on
population data and

in-silico analysis can be found in the supplemental variant
information tables

at the end of the report.

Genes Evaluated Mitochondrial Genome

Methods Genomic DNA was extracted from the submitted specimen,
and the entire

mitochondrial genome was amplified and sequenced using Next
Generation

sequencing. DNA sequence was assembled and analyzed in
comparison with the

revised Cambridge Reference Sequence (rcRS GeneBank number
NC_012920) and the

reported variants listed in the MITOMAP database (http:
//www.mitomap.org).

Next-generation sequencing may not detect large-scale mtDNA
deletions present

at 5% heteroplasmy or Tower or mtDNA point variants present at
2% heteroplasmy
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or Tower. Sensitivity of testing may be reduced for insertions
and deletions 1in

repetitive regions. Alternative sequencing or other detection

methods may be

gse? 50 analyze or confirm mtDNA variants. Reportable variants
include

pathogenic variants, likely pathogenic variants and variants of
uncertain

significance. Haplogroup and homoplasmic Tikely benign and
benign variants are

included in a supplemental table. Heteroplasmic Tikely benign
and benign

variants, if present, are not routinely reported but are
available upon

request. Available evidence for variant classification may
change over time and

the reported variant(s) may be reclassified according to our

mitochondrial

variant classification aligned with the ACMG/AMP Standards and

Guidelines for

variant classification (PMID: 25741868), which may Tead to
issuing a revised

report.

Disclaimer  Genetic testing using the methods applied at GeneDx
is expected to

be highly accurate. Normal findings do not rule out the
diagnosis of a genetic

disorder since some genetic abnormalities may be undetectable by
this test.

Unless otherwise indicated, the methods used cannot reliably
detect deletions

of 20bp to 500bp in size, or insertions of 10bp to 500bp in
size. Sequencing

cannot detect low-level mosaicism. Copy number assessment

methods cannot

reliably detect mosaicism and cannot identify balanced
chromosome aberrations.

Regions of certain genes have inherent sequence properties (for

example:

repeat, homology, or pseudogene regions, high GC content, rare
polymorphisms)

that yield suboptimal data, potentially impairing accuracy of

the results.

Inaccurate results may occur in the setting of allogeneic bone

marrow/stem cell

transplantation, active or chronic hematologic conditions,
recent blood

transfusion, suboptimal DNA quality, or in other rare
circumstances. DNA

extracted at other Taboratories may negatively affect test
performance. Rarely,

incidental findings of Targe chromosomal rearrangements outside

the gene of

interest may be identified. As the ability to detect genetic

variants and

naming conventions can differ among laboratories, rare false
negative results

may Qggur when no positive control is provided for testing of a
specific

variant identified at another Taboratory. In addition, the
chance of an

erroneous result due to laboratory errors incurred during any
phase of testing

cannot be completely excluded. The clinical sensitivity of this

test depends in

part on the patient's clinical presentation and is expected to
be highest for

;nd1v1dua1s with a clearly defined phenotype and/or family
istory

Interpretations are made with the assumption that any clinical
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Procedure Accession

EER Mito Disorders, mtDNA, Seq/Del 25-149-123118

Mito Disorders, mtDNA, Seq/Del 25-149-123118

information

provided, including family relationships, are accurate.
Consultation with a

genetics professional is recommended for interpretation of
results. This test

was developed and its performance characteristics determined by
GeneDX.

This test has not been cleared or approved by the U.S. Food and
Drug
Administration.
approval is not
necessary. The test is used for clinical purposes and should not
be regarded as

investigational or for research. The laboratory is certified
under the Clinical

Laboratory Improvement Amendments of 1988 (CLIA) as qualified to
perform

high-compTlexity clinical testing.

References

Clinvar https: //www.ncbi.nIm.nih.gov/clinvar/

ClinGen Dosage Sensitivity https:
//search.clinicalgenome.org/kb/gene-dosage

Database for Genomic variants (DGV) http:
//dgv.tcag.ca/dgv/app/home

DECIPHER https: //www.deciphergenomics.org/

gnomAD https: //gnomad.broadinstitute.org/

MITOMAP https: //www.mitomap.org/MITOMAP

OMIM https: //www.omim.org/

Provean https: //www.jcvi.org/research/provean

The Human Gene Mutation Database (HGMD) https:
//www.hgmd.cf.ac.uk/ac/index.php

To find publications referenced in the report using PubMed ID
(PMID), please

search pPubMed (https: //pubmed.ncbi.nIm.nih.gov/).

###

The FDA has determined that such clearance or

MTDNA BENIGN/LIKELY BENIGN VARIANTS

Functional Location variant Change Amino Acid Change Frequency
(Gen. Pop)

MT-DLOOP m.263 A>G non-coding 46799/49135

MT-RNR1 m.750 A>G rRNA 48276/49135

MT-RNR1 m.1438 A>G rRNA 46721/49135

MT-RNR2 m.3106del In Frame common

MT-ND2 m.4769 A>G Synonymous 55528/56895

MT-ND2 m.4793 A>G Synonymous 353/49135

MT-ATP6 m.8860 A>G Missense 48479/49135

MT-CYB m.15326 A>G Missense 48493/49135

MT-DLOOP m.16168 C>T non-coding 537/49135

MT-DLOOP m.16519 T>C non-coding 30962/49135

Haplogroup (HG): H7f

Report electronically signed by: Renkui Bai M.D., Ph.D., FACMG
Performed by: GeneDx

207 Perry Parkway

Gaithersburg, MD 20877

Anne Maddalena, Ph.D.,FACMG,

VERIFIED/REPORTED DATES

Collected Received Verified/Reported

00/00/0000 00:00 00/00/0000 00:00 00/00/0000 00:00

00/00/0000 00:00 00/00/0000 00:00 00/00/0000 00:00
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