KIDNEY DISEASES

Bardet-Biedl 9 Syndrome, A Rare Mutation
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Bardet-Biedl syndrome (BBS) was first described
in 1920, as a rare heterogeneous autosomal recessive
disease which occurs within families with variable
expression.! These are ciliopathies caused by defects
in primary or immotile cilia. These cilia function
mainly as a sensory organelle and by regulating
signal transduction pathways, cause alterations of
both transport and paracrine signals such as planar
cell polarity pathways.?* Until now, up to 21 types
have been detected.” BBS manifests as primary
and/or secondary features. Over 6 primary features
and more than 10 secondary features have been
described in this syndrome. The primary ones are
rod-cone dystrophy, polydactyly, obesity, learning
problems, hypogonadism and renal malfunction.
Some of secondary features are cataract, diabetes
mellitus, brachydactyly, syndactyly, speech
difficulties, heart problems, strabismus and
ataxia.® It is defined that 4 primary or 3 primary
plus 2 secondary features establish diagnosis of
BBS.” In this article, a rare BBS variant patient is
reported in north of Iran that is documented by
genotyping study.

A 50 years old man was brought to hospital

Bardet- biedl syndrome (BBS) is a rare heterogenous autosomal
recessive disease due to defects in primary cilia which until now,
up to 21 types have been detected. A few reports of BBS in Iran
have been published but this is the first type 9 genotyped and
clinically discussed case. This type can cause severe and delayed
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due to anorexia and vomiting. He was single
and had no past medical history of kidney
disease. On physical examination, he was obese
(BMI = 33.2 kg/m?), blind and had polydactyly
and syndactyly in both hands and brachydactyly
in hands and feet (Figure 1). He didn’t seem to
be mentally retarded. Hypogonadism was also
detected. His parents were relatives. According to
his condition and laboratory tests results (Cr = 7.4
mg/dL, Hb = 9.5 g/dL), uremia was diagnosed
and hemodialysis began. Ultra sonography
showed bilateral small kidneys with small
cysts. Severe hyperparathyroidism (iPTH = 988
pg/mL) was also detected. He was obese since
birth but his blindness had been begun from the
age of 14 with blindness over night at first and
then gradually progressed. According to above
symptoms, Bardet-Biedl syndrome was diagnosed.
To clarify the type, patient s DNA was sent to a
genetic laboratory.

Genotyping

By NGS method, one homozygous mutation
C.1789 + 1G > A on BBS 9 gene was detected. The
mutation was a splice type that affects the mRNA’s
splicing. Mutation location was in Intron 17. The
involved chromosome was 7 (Location: 33407475)
(Figure 2).
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defined and clinically discussed case of BBS 9 in
Iran. Ghadimi et al (2000) described an Iranian
family with 7 affected BBS 3 members,® but we do
not know where they lived because the study had
been done in Japan. In addition, Fattahi et al (2014)
characterized the mutation profile of BBS genes
in several Iranian families, but it is exclusively a
genetic study with no clinical justification.’

We found a few Iranian case reports, which
were about introducing the disease, symptoms
or outcomes. None of them defined the type of
the disease.!%!1

Overall, BBS is rare; from 1: 120000 live births
reaching to (1: 17000) in some areas like Canada
and Kuwait. BBS 1 and 10 are the most common
types (50% of all cases).* BBS is inherited mostly in
an autosomal recessive pattern although dygenic
(triallelic) inheritance has also been reported.!
Although it seems that there is no genotype /
phenotype correlation in different BBS types,
few reports tried to show a pattern; for example

£ extra digits found to be more common in BBS

Figure 1. It shows polydactyly, brachydactyly, and syndactyly in 4, ocular phenotypes more seen in BBS 2,3, and
the left of the patient (arrows). 4.12 In BBS], there is less severe ophthalmologic
involvement!3 whereas insulin resistance and

visceral adiposity are more prevalent in BBS

To our knowledge, this is the first genotypically 10 than type 1.!* These correlations have not

Mutation Information for Validation

Nucleic Acid Amino Acid Mutation . .
Genes RefSeq . . . Zygosity * Chr_Location
Alteration Alteration Location -
BBS9 NM_198428 c.1789+1G>A - Intron17 Hom chr7:33407475
Zygosity *: Hom represents a homozygous mutation, Het represents a heterozygous mutation, Hemi represents a Hemizygous mutation.
Validation Result
Mutation Sample ID Name Zygosity * Method
BBS9NM_198428;c.1789+1G>A 16D0169547 Jabar Bour Hom Sanger
Zygosity *: Hom represents a homozygous mutation, Het represents a heterozygous mutation, Hemi represents a Hemizygous mutation, N represents
no mutation at this position.
Figure(s) of Request Test
NG_009306.1 (1>483529) |k ccaaanancrtrcrtcllTarareTArRrRREACCART
-16D0169547-16-CL0530-F02__BBS9c(33>623)¢— l
| /
I AVARAVARA \AM
Ml \/\/\ VAV
I ¢ CAAAACTTCTCATAAGTA AARAAZACCAH AT

BBS9;NM_198428;c.1789+1G=A

Figure 2. It determines gene analysis demonstrating pathologic mutation.
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been confirmed in large studies. BBS 1, 2, 4, 5,
7, 8, and 9 constitute the BBsome; implicated in
vesicular transport toward the cilium and promote
maintenance and ciliogenesis. BBS9 is defined as
usually severe pigmentary retinopathy, early onset
obesity, polydactyly, hypogonadism, renal disease,
and mental retardation. Minor symptoms include
diabetes mellitus and congenital heart disease. In
our case, he was mentally perfect and except heart
disease, all other manifestations existed. Renal
disease is a major cause of morbidity and mortality.
This patient genotypically was BBS 9. The defective
gene is on chromosome 7 P 14 as PTH B1 gene
(parathyroid responsive gene B1). The expression
of the BBS 9 protein is down regulated by PTH
in osteoclastic cells and therefore is thought to be
involved in PTH action in bones.!

Renal abnormalities (calyceal clubbing, diverticula,
or cysts) can be detected in 96% of cases. The most
common and earliest functional abnormality is a
reduced ability to concentrate the urine, resulting
in polyuria, and polydipsia. CKD is reported in
25-50% of cases.* The spectrum of renal involvement
in BBS is very wide, in BBS 1 it is mild'® whereas
seems to be more severe but delayed onset in BBS
9 as presented in our case. According to Fattahi et
al, there are some different mutations in Iranian
families; for example finding two cases of rare BBS
9, no cases of prevalent BBS 1, and BBS 10; indicates
some differences between Iran and west countries.
Hence this would not be surprising to find a new
case of BBS 9 as in our report.

BBS 9 as a rare genotype among other BBS
variants leads to severe renal involvement that
mandates urgent management. Fortunately kidney
transplantation can be done safely as for other
types of BBS.
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