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WAGRO (W - Wilms' tumor; A - aniridia; G - genital abnormalities; R - mental retardation; Oobesity) it is a genetic syndrome that is related to de novo deletion of the chromosomal region
11p14-11p12 and uncommonly to the family inheritance due to translocation involving the short
arm of chromosome 11. The phenotype resulting from the haplo insufficiency of some genes, located
in this region, such as: Paired Box Protein 6 (PAX-6) - aniridia; Wilms Tumor 1 (WT-1) - related
to Wilms' tumor; Brain-Derived Neurotrophic Factor (BNDF) - related to nerve cell survival and
energy homeostasis. We report the case of female patient who was born with bilateral congenital
cataract and during surgery aniridia was confirmed; mental disability, obesity, insulin resistance,
single kidney and unusual association with IEM for tyrosine and metabolites. She was evaluated in
the Out patients genetics unity of the University Hospital Gafrée and Guinle of Federal University
of Rio de Janeiro State (UNIRIO), where the suspicion of WAGRO syndrome was raised. For this
reason, karyotype was performed, to exclude complex rearrangements, with normal result. So,
Multiplex ligation-dependent probe amplification (MLPA) was indicated and confirmed WAGRO,
whose deletion comprises two unusual genes, FSHB and DCDC1, that could explain the clinical
findings.
Keywords: WAGRO; MLPA; DCDC1; FSHB

Introduction
WAGRO it is an acronym where W - Wilms' tumor; A - aniridia; G - genital abnormalities;
R - mental retardation; O- obesity, it is one of a micro deletion genetics syndrome with a frequency
of 1: 5,00,000 to 1: 10,00,000 individuals. In most cases, it is related to the deletion of chromosome
11p14-11p13 and, rarely, to familial inheritance due to translocation, involving the short arm of
chromosome 11. It is caused by deletion of contiguous heterozygous genes involving at least two,
WT1 and PAX6, which are present in the 11p13 region (Figure 1). For this reason, it is known as
contiguous genes syndrome. These genes are positioned approximately 4 Mb from the centromere
and the BDNF locus in 11p14.1 [1]. A subgroup of individuals with WAGR syndrome, who develops
obesity, it is named WAGRO. The phenotype in this subset is associated with haplo insufficiency for
the BDNF [2] gene.
Other symptoms of WAGRO syndrome may also be noted, such as excessive food in-take
(hyperphagia), early-obesity onset, High blood cholesterol levels. It is widely accepted that variation
in the clinical characteristics depends on the size of the deletion and molecular characteristics
[3]. It is known that WT1 deletion is associated with an increased risk of Wilms tumor, gonadal
abnormalities and kidney malformation, whereas deletion of the PAX6 gene results not only in
ocular abnormalities but also in human behavior, brain and pancreas development [4]. If deletions
encompass the BDNF and LIN7C genes, added to the haplo insufficiency of the PAX6 and WT1
genes, patients may present varying degrees of psychomotor developmental delay, attention deficit
and hyper activity disorder, autism, and memory dysfunction. These clinical signs usually appear
added to an increase in food intake and a severe overweight. BDNF modulates synaptic plasticity
related to learning and memory, its long-term potentiation may alter the intrinsic biological activity
of hippo campal neurons, leading to behavioral dysfunction in humans. It is also expressed in
the ventromedial and dorsomedial hypothalamus, which regulates hunger and satiety via le p in
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Figure 3: Patient front.

Figure 1: Gene map.

Figure 4: Patient side view.

biliary lithiasis. Radio logic exam of spine detected L5/S1 welding
defect of the vertebrae with reduced vertebral body size of T12-L1
(Table 1). Karyotype 46, XX performed to exclude chromosomal
rearrangements. The technique of Multiplex Ligation Probe
Amplification (MLPA) described by Liborio Stuppia et al. [7].
MLPA was employed to investigate micro deletion, with kit P064
- mental retardation (lot C1-0912, MCR-Holland, Amsterdam), it
was found hetero zygosity deletion involving FSHB gene (exon 3)
present in the 11p14.1 segment, and the DCDC1 (exon 4) in the
region 11p14-p13 and PAX6 (exon 3) gene present in the segment
11p13, estimate of deletion size from 11p14.1 to 11p13.

Figure 2: MLPA deletion.

beside of MC4 R6 neuronal pathways [5]. It’s demonstrated that the
TH gene promoter is activated by brain-derived neurotrophic factor
(BDNF) [6].

Discussion and Results
The case is relevant because it is a rare syndrome, associated with
a metabolic disorder in the tyrosine group, BDNF gene is situated
between FSHB and Pax6 genes that flank the deleted region in this case.
Rodríguez-López et al. investigated the interaction between BDNF
and TIROSINA HYDROXYLASE (TH) gene, maybe through the
activation of the TH gene promoter via TrkB/ERK/MAPK pathway,
this mechanism is essential in the synthesis of catecholamines whose
expression is important for the development of catecholaminergic
neurons, dysfunction in this group of neurons leads to marked
mental retardation [8]. It is important to emphasize those results of
IME, despite of low levels, it was unspecific and the aim to perform
this test was to exclude oligo saccharidos is as we found in patients
with congenital cataract.

Patient and Methods
Female patient is the third daughter of young, nonconsanguineous parents. She was born of cesarean pelvic delivery
at 8 months, with bilateral congenital cataract; submitted to surgery
where aniridia was confirmed. At the moment, Inborn Errors of
Metabolism analysis showed low levels of tyrosine and its metabolites
in blood and urine, considered nonspecific. This exam was performed
to exclude oligo saccharidos is associated with cataract. She evolved
with psychomotor delay, mental retardation and behavioral disorder.
At 4 years and 9 months weighed 24 kg (p90), 102 cm (p10) in height,
head circumference (PC) of 48.5 cm (p50), normal female genitalia.
At 8 years of age, glaucoma and normal pubertal development,
with hormonal pattern of polycystic ovary syndrome was detected.
Ultrasound revealed ectopic single kidney, hepatic steatosis and
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The presence of the ectopic solitary kidney can be explained by
deletion of the WT1 gene. During the embryonic development of the
kidney and the gonads WT1 is required for normal organogenesis of
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understanding the mechanisms involved in the development of the
syndrome.

genitourinary system and It plays a crucial role in the development
and maintenance of the ureteric bud and it is responsible for themes
enchymal-epithelial transition in the metanephric mesoderm, leading
to the differentiation of renal blastema into nephrons [9]. However,
there is no evidence of Wilms tumor development in this patient;
it could explain because WT1 gene is outside the deleted region,
according to figure of gene map.
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Conclusion
In this case, phenotype could be correlated with genotype and
it is important to genetic counseling, prognosis, in addition to
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