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Case Report

A Novel Homozygous RAB27A Mutation is Associated with Griscelli
Syndrom Type II and Less Severe Presentations
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Abstract

Griscelli syndrome type II is a primary immunodeficiency disorder caused by a RAB27A gene mutation. It
is inherited in an autosomal recessive manner and is characterized by oculocutaneous hypopigmentation
and various cellular immune system deficiencies.

Herein, we report a 5-year-old girl with silvery-gray hair, eyebrows, and eyelashes who was referred to our
primary immune deficiency clinic because of recurrent oral thrush. Further investigations were performed
to uncover the probable underlying genetic disorder. Whole-exome sequencing revealed a novel mutation
in the RAB27A gene (c.137T>G) and confirmed the diagnosis of Griscelli syndrome type 2.

Due to the poor prognosis nature of this disorder and also its need for differential diagnosis with some other
conditions with hypopigmentation, prompt diagnosis, genetic analysis, and proper treatment are necessary
for avoiding serious complications.
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Introduction

Griscelli syndrome (GS) type 2 is a rare auto-
somal recessive disorder that is classified as pri-
mary immunodeficiency disorder in the class of
immune dysregulation diseasesl. In addition to
immune defects, hypopigmentation of hair, skin,
and eyes are common manifestations of this dis-
order. Silver-gray hair is seen in most of the pa-
tients, and some of those experienced neurologi-
cal symptoms 2-5.

Griscelli syndrome type 2 is caused by the mu-
tations in the RAB27A gene, which is located on
25@21 and responsible for encoding small GT-
Pase protein 6, 7. RAB27A expression in cytotox-
ic T lymphocytes and natural killer cells plays an
important role in granzyme and perforin-con-
taining granule exocytosis8.Primary immuno-
deficiency manifestations of Griscelli syndrome
type 2 consist of frequent pyogenic infection,
fever, neutropenia, and thrombocytopenia9, 10.
Hemophagocytic lymphohistiocytosis (HLH) is a
state of hyperinflammation caused by the uncon-
trolled proliferation of lymphocytes and histo-
cytes. Approximately all patients with Griscelli
syndrome type 2 may experience HLH crises,
which are life-threatening and increase the mor-
tality rate in these patients 11-13. It seems that the
best way to cure HLH and increase survival in GS
type effectively 2 patients is hematopoietic stem
cell transplantation 13, 14.

Here, we report a case of Griscelli syndrome in
an Iranian child with a new mutation in the RA-

B27A gene.

Case Presentation

A 5-year-old female was born from consan-
guineous parents (first cousins) and referred to
our PID clinic with silvery-gray hair, eyebrows,
and eyelashes (Figure 1). On the physical exam-
ination, there was a limited oral thrush compati-
ble with candidiasis. Her parents were apparently
healthy, and interestingly, there are 2 other family
members with the same hair color, which never
presented symptoms of immunodeficiencies. She
had never experienced hospitalization and neu-
rological symptoms, and the only abnormal in-
fection was oral candidiasis. The patient family
pedigree is shown in Figure 2.

The initial laboratory investigations showed no
abnormal results (Table 1). The peripheral smear
showed 4% atypical lymphocytes, but there is no
evidence of giant lymphocytes. Pathologic exam-
ination of the hair shaft revealed abnormal pig-
mentation, compatible with Griscelli syndrome.

Whole Exome Sequencing (WES) was per-
formed for the patient. Agilent V6+UTR library
preparation and an Illumine NextSeq 500 se-
quencing platform were used. The bioinformatics
analysis pipeline uses Burrows-Wheeler Aligner
(BWA 0.7.15), Genome Analysis ToolKit (GATK
3.6), Variant Effect Predictor (VEP 89) and fre-
quency filters with public and house databases
(e.g., EXAC, GnomaAD, and GME).

Figure 1. silvery gray hair, eyebrow and eyelashes
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Figure 2. Patient Family Pedigree

Tablel. Summary of laboratory evaluation of patient

Blood Patient Normal range
WBC (*¥10"9/L) 7.12 4-10
Neutrophil% 339 50-70
Lymphocyte%o 49.7 20-40
RBC (¥10"12/L) 4.83 3.5-5.5
Hb (g/dl) 12.5 11-16
MCYV (fL) 75.4 80-100
Plat (*10"9/L) 254 150-450
LDH (IU/L) 471 5-615
Ferritin (micg/L) 42 30-220
Vitamin B 12 (pg/ml) 604 201-804
Immunoglobulin levels

IgG (mg/dl) 669 386-1470
IgM (mg/dl) 133 37-224
IgA (mg/dl) 74 25-154
IgE (1U/dl) 0.6 <68

A homozygous missense variant was detect-
ed in the RAB27A gene (LRG_96t1: c.137T>G;
p.Phe46Cys). The parents were the heterozygous
carriers of this variant. This missense variant in
RAB27A was not described before, but simi-
lar variants (e.g., p.Trp7GLy or Ala87Pro) have
been shown to cause autosomal recessive type
2 Griscelli syndrome. Also, the computer algo-
rithms PolyPhen and SIFT suggested the variant
to be probably damaging and deleterious, respec-
tively.

Discussion

Griscelli syndrome was first reported by
Griscelli et al. in 1978 in two unrelated patients15.
It is a rare autosomal recessive disorder that man-
ifests with the dilution of skin and hair color and
the irregular accumulation of large pigmented

granules in the hair shaft, leading to silver-gray
hair and may also be accompanied by neurologic
defects and immune deficiency 16. GS is classi-
fied into 3 groups based on the mutations in three
genes: MyoVa, RAB27A, and MLPH, all of which
manifest with similar pigment dilution17. Type
1 is associated with the myosin5a (MyoVa) gene
mutation and is more likely to develop neurolog-
ical disorders, but in type 3, which is associated
with the melamophilin (MLPH) gene mutation,
only a hair and skin hypopigmentation occur.
Type 2 is associated with RAS-related protein
RAB27A mutations, and symptoms of immu-
nodeficiency are more common in this group of
patients 6, 18, 19. In addition to immunodefi-
ciency, hepatosplenomegaly, recurrent infections,
hypomelanosis, and silvery gray hair can also be
seen in this typel9.

In the case of hypopigmentation with immuno-
deficiency, some differential diagnosis should be
considered. Chediac-Higashi syndrome (caused
by a mutation in the LYST gene with regular mel-
anin granules in the hair shaft and giant azuro-
philic granular inclusions in peripheral blood
leukocytes), Hermansky-Pudlak syndrome type
2 (caused by a mutation in the AP3B1 gene), p14
deficiency (caused by a mutation in the MAPB-
PIP gene) and griscelli syndrome type 2 (caused
by a mutation in RAB27A and large irregular
melanin granules in microscopic investigations of
the hair shaft) 3, 5.

In our case, we performed whole-exome se-
quencing, and for the patient, we identified a ho-
mozygous variant mutation in RAB27A, which
was not reported before. The amino acid Phe46
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is part of the putative GEF (Guanine nucleotide
exchange factor) interaction site (amino acids
39,43..50,67,69; CDD:206700). GEFs are RAB
activators by stimulating the release of GDP
(Guanosine diphosphate) and facilitating the
GTP (Guanosine triphosphate) binding. Activat-
ed RAB-GTP have an essential role in cell traffic
through binding with effector proteins20.

However, GS type II is associated with severe
clinical manifestation in most cases; it is sug-
gested that the severity of the disease could be
impressed by the type of mutations in the gene.
Regarding the general condition, the patient is
doing well now without neurological signs and
infection, although there have been episodes of
gastroenteritis and lung infection in the past, and
bone marrow transplantation is planned to be
done for her.

Conclusion

The prognosis of Griscelli syndrome is poor,
and most patients die in early childhood due to
complications such as HLH unless they undergo
hematopoietic stem cell transplantation 21. Al-
though this is the only way to effectively treat pa-
tients with Griscelli syndrome, the best condition
for transplantation is provided when HLH is first
treated and partial recovery is achieved 22, 23.

The rate of autosomal recessive disorders, in-
cluding primary immunodeficiency diseases in
consanguineous families is high, unlike the gen-
eral population 24. The high percentage of con-
sanguinity in our region 25 is a reason for the
higher prevalence of rare immunodeficiency dis-
eases. For this reason, genetic counseling before
marriage and prenatal care, as well as educational
programs, can have a great impact on reducing
the burden of genetic disorders on society.
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