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Family Member Testing

REFERRING HEALTHCARE PROFESSIONAL

NAME HOSPITAL

AGE GENDER
36 Female

SAMPLE COLLECTION DATE

PATIENT

NAME DOB  

PRIMARY SAMPLE TYPE
DNA

ORDER ID 

CUSTOMER SAMPLE ID

FMT TEST INFO

FAMILY MEMBER TEST INDEX ORDER ID
2 mutations

TEST RESULT

A heterozygous ABCC8 c.4478G>T, p.(Arg1493Leu) -variant was detected in this individual. ABCC8 c.689A>G, p.(Tyr230Cys) -variant was not detected in this
individual. Genetic counselling is recommended.
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STATEMENT

DESCRIPTION

This individual is a 36-year-old sister of index patient. She has symptoms consistent to hypoglycemia. Previous genetic testing has identified ABCC8 c.4478G>T, p.
(Arg1493Leu) and ABCC8 c.689A>G, p.(Tyr230Cys) variants in the family (index ID: ). The ABCC8 c.4478G>T, p.(Arg1493Leu) variant is classified as likely 
pathogenic. The ABCC8 c.689A>G, p.(Tyr230Cys) variant is classified as a variant of uncertain significance (VUS). Targeted variant testing was requested.

These two variants in ABCC8: c.4478G>T, p.(Arg1493Leu) and c.689A>G, p.(Tyr230Cys) are missense mutations.

There are 2 individuals heterozygous for ABCC8 c.4478G>T, p.(Arg1493Leu) in the datasets of Exome Aggregation Consortium (n>60,000 exomes, ExAC) and 
Genome Aggregation Database (n>120,000 exomes and >15,000 genomes, gnomAD). The variant is predicted deleterious by in silico tools. To our knowledge, the 
ABCC8c.4478G>T, p.(Arg1493Leu) has not been reported in the literature or in HGMD or ClinVar databases. However, two other variants in the same codon have 
been previously identified. In the same position, another change namely ABCC8 c.4478G>A, p.(Arg1493Gln) was found in a patient with neonatal focal 
hyperinsulinism, which was diagnosed based on the concomitant finding of hypoglycemia, inappropriately elevated insulin levels, inappropriately low ketone bodies, 
and abnormally high glucose requirement to prevent hypoglycemia (PMID: 10426386). The patient was heterozygous for this paternally inherited variant and no 
other mutation was identified in this patient. Pancreatic tissue showed focal beta-cell hyperplasia and DNA extracted from the focal lesion and adjacent normal 
pancreas revealed loss of the maternal chromosome 11p15, resulting in reduction to homozygosity for the mutation within the focal lesion only. In addition, the 
same Arg1493Gln was later identified in a Chinese baby girl with congenital hyperinsulinism (PMID: 25008049). Also this was a case of paternally inherited 
monoallelic mutation of ABCC8 and signs were consistent with the clinical features of focal HI. Arg1493Gln has been identified in clinical testing and classified as 
likely pathogenic (ClinVarID: 370910). Moreover, paternally inherited heterozygous ABCC8 c.4477C>T, p.(Arg1493Trp) variant affecting the same codon has been 
found in a patient with focal form of hyperinsulinemic hypoglycemia of infancy (PMID: 9769320). Also in this case, the somatic reduction to hemi- or homozygosity 
was shown. According to Grantham score (GS) Arg1493Leu (GS 102) is a radical change and similar in severity as the previously reported Arg1493Trp (GS 101) and 
more severe than the Arg1493Gln (GS 43) which is considered conservative.

ABCC8 c.689A>G, p.(Tyr230Cys) is found heterozygous in 26 individuals in gnomAD. The variant is predicted deleterious by in silico tools. To our knowledge, the 
ABCC8 c.689A>G, p.(Tyr230Cys) has not been reported in the literature or in HGMD or ClinVar databases. However, three mutations, p.(Thr229Ile), p.(Trp231Arg) 
and, p.(Trp231*) , have been reported in the adjacent codons (PMID: 17668386, 19475716, 26545876). ABCC8 c.686C>T, p.(Thr229Ile) was identified as compound 
heterozygous state with another (activating) missense variant in a patient with neonatal diabetes (PMID: 17668386). ABCC8 c.691T>C, p.(Trp231Arg) was found in 
a patient with hyperinsulinism of infancy (PMID: 19475716) and heterozygous paternally inherited ABCC8 c.692G>A, p.(Trp231*) variant was found in a patient with 
clear features of Beckwith–Wiedemann syndrome (BWS) and hypoglycemia due to HI, noted at birth (PMID: 26545876).

ABCC8 (MIM *600509) encodes the ATP-binding cassette transporter subfamily C member 8. It is expressed primarily in the pancreatic beta cell and in certain 
specific regions of the nervous system. Together with proteins encoded by KCNJ11, KCNJ8 and ABCC9, ABCC8 forms ATP-sensitive potassium channel KATP that 
senses metabolic changes in the pancreatic beta-cells and regulates insulin secretion. Inactivating pathogenic variants in either ABCC8 or KCNJ11 result in non-
functional or dysfunctional KATP channels, and lead to hyperinsulinism. The cell membrane is depolarized even in the absence of an elevated intracellular ATP/ADP 
ratio. This results in initiation of the insulin secretion cascade, even in the absence of glucose.

Mutations in ABCC8 are known to cause autosomal dominant and recessive familial hyperinsulinemic hypoglycemia, type 1 (FHI) (MIM #256450) and dominant 
leucine-sensitive hypoglycemia of infancy (MIM #240800). In addition, other ABCC8 mutations cause autosomal dominant noninsulin-dependent (MIM# 125853), 
permanent neonatal (PNDM) (MIM #606176) and transient neonatal type 2 diabetes mellitus (MIM #610374). ABCC8 defects related to PNDM are activating 
pathogenic variants and therefore must be missense. In PNDM KATP channels do not close resulting in a defect in glucose-stimulated insulin secretion.

FHI is characterized by hypoglycemia that ranges from a severe neonatal-onset, difficult-to-manage disease to a mild childhood-onset disease with few symptoms 
and difficult-to-diagnose hypoglycemia. KATP-channel inactivating mutations of ABCC8, together with mutations in the KCNJ11, account for 97% the diazoxide-
unresponsive hyperinsulinism (PMID: 26908106). FHI-KATP, caused by pathogenic variants in either ABCC8 or KCNJ11, is most commonly inherited in an autosomal 
recessive manner and less commonly in an autosomal dominant manner, although de novo pathogenic variants have been reported (PMID: 26908106). The 
ABCC8gene is the most commonly mutated gene in familial hyperinsulinism: proportion of FHI attributed to mutation of ABCC8 is up to 45% (GeneReviews) (PMID: 
9618169, 10204114, 10338089, 12566718, 15579781). In the Ashkenazi Jewish population, two ABCC8 founder variants are responsible for approximately 97% of 
FHI (PMID: 21716120). The c.3989-9G>A pathogenic variant has been identified in several different ethnic groups; haplotype analysis suggests that this is a 
mutation hot spot.

Recessive mutations of the KATP-channel resulting in dysregulated insulin secretion are associated with diffuse disease of the pancreatic islets when both alleles are 
involved. Such mutations can also cause focal β cell adenomatosis when a paternally derived KATP mutation becomes expressed through embryonic loss of 
heterozygosity for the maternal allele in a clone of β cells (PMID: 10202168, 15868462). Children with diffuse or focal disease due to recessive KATP mutations 
usually present after the neonatal period with severe hypoglycemia that cannot be controlled by treatment with diazoxide or octreotide.

Mutation nomenclature is based on GenBank accession NM_000352.3 (ABCC8) with nucleotide one being the first nucleotide of the translation initiation codon ATG.

This targeted variant testing was performed with Sanger sequencing. The test does not exclude other possible variants in this gene.

TEST RESULT

A heterozygous ABCC8 c.4478G>T, p.(Arg1493Leu) -variant was detected in this individual. ABCC8 c.689A>G, p.(Tyr230Cys) -variant was not detected in this
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individual. Genetic counselling is recommended.

STEP DATE

Order date Nov 29, 2017

Sample received Nov 29, 2017

Reported Dec 21, 2017

On Dec 21, 2017 the statement has been prepared by our geneticists and physicians, who have together evaluated the sequencing results:

Kirsi Alakurtti, Ph.D.

Geneticist

Juha Koskenvuo, MD, Ph.D.

Lab Director, Chief Medical Officer




