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Abstract

Background: Oculocutaneous albinism typel (OCA1) is characterized by the absence of melanin pigmentation. The muta-
tion on TYR gene makes OCA1 as an autosomal recessive genetic disorder. In this study, we delineated the genetic analysis
of an Iranian family with four members affected with OCA1.

Methods: Clinical exams and paraclinical test were performed for all patients of the case family, also proband, her husband,
and her parents. Pedigree chart was drawn too. We extracted the genomic DNA from the leukocytes of seven members of the
family. Haplotype analysis at the 7YR locus was done and informative microsatellite markers were employed. In order to amplify
the entire coding region of the TYR gene, for bidirectional direct sequencing mutation analysis, eight sets of primers were used.
Results: Our patients were diagnosed as affected with Oculocutaneous albinism typela. Analysis of pedigree pattern
showed an autosomal recessive inheritance. Analysis with different markers in chromosomes 5, 6, 9, 11 and 15 showed that
cause of albinism in our case family was on chromosome 11 (D11S1887 marker was informative).

Conclusions: The results offered a more developed method of diagnosis for OCA1 carrier identification and genetic
counseling for OCA1 affected families as well; also submit a sample of mutation involved with oculocutaneous albinism in

Iran. Genetic analysis is necessary for determining the type of albinism in an individual patient.
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Introduction

Albinism is a heterogeneous group of nonpro-
gressive genetic disorders characterized by com-
plete or partial lack of melanin production in the
skin, hair, and/or eyes (1).

Reduction in visual acuity due to the Absence
of melanin may occur in some patient (2).
“Oculocutaneous albinism has a wide spectrum;
OCAI1A is the most severe type with complete
melanin reduction and OCA1B, OCA2, OCA3
and OCA4 are the milder types. Although the
clinical phenotype of different types of OCA is
not always distinguishable, "because of mutations in
different genes, making molecular diagnosis is a
useful tool and essential for genetic counseling” (2).
“About 1 in 70 people carry a gene for OCA.
OCA1 (MIM 203100) is caused by mutations in
the tyrosinase gene (7YR, MIM 606933) on
chromosome 11q14.3. The gene consists of 5

exons spanning about 65 kb of genomic DNA
and encoding a protein of 529 amino acids. TYR
(EC 1.14.18.1) is a copper-containing enzyme
catalysing the first two steps in the melanin bio-
synthesis pathway, converting tyrosine to L-di-
hydroxy-phenylalanine (DOPA) and subsequently
to DOPAquinone” (2).

There are two subtype of OCAl; OCAIA and
OCAIB. OCAL is caused by a mutation with
complete lack of tyrosinase activity while muta-
tions rendering some enzyme activity result in
OCAIB, therefore some melanin pigments are
accumulated over time (3).

“Mutations in the OCA2 gene (formerly known
as the P-gene) (MIM 203200) cause the OCA2
phenotype (MIM 203200). OCA3 (MIM 203290)
is caused by mutations in tyrosinase-related pro-
tein 1 (TYRPI, MIM 115501, 9p23)” (2).
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“Mutations in the membrane-associated transporter
protein gene (MATP, also known as SLC4542,
MIM 606202) cause OCA4 (MIM 606574)” (4).
Initially there was a report in 1989 for mutation in
TYR gene (5); almost 200 mutations in 7YR are
known so far (6).

Our findings will indicate the molecular diag-
nosis of OCA1 and will present mutation in an
ethnic group, in another word, will submit the
type of mutation presented in an Iranian family.

Case presentation

Nine members from an Iranian family including
a young woman III-9 (normal appearance pro-
band), her parents (II-3 and II-4), her four af-
fected sibs (III-12 to III-15), her husband (III-
8), and her normal sister in law (III-11) actively
involved with the present research work. They
took part in our interview about their family his-
tory and let us to draw the pedigree chart, clini-
cal examinations. Among them seven members of
family let us for blood sampling for tyrosinase ac-
tivity test and DNA extraction. The nature of the
study was discussed for all participants. Research
Committee and Ethics Committee of Hamadan Uni-
versity of Medical Sciences approved the study.

a) Clinical and Paraclinical findings

All four affected individuals (one male and three
females) were clinically examined. There was no
pigmentation in their skin, hair and iris, which
were adapted with their birth history. There was
no pigmented lesion in their skin, but three of
them had melanocytic nevuses that were not
pigmented. The appearances of their hair were
normal but mildly yellowish that was because of
protein demolition caused by the sun exposure
also effect of chemical detergents. Their irises were
not pigmented but seemed blue/grey. Ophthal-
mic horizontal nystagmus was detected in all of
them and their visual acuity was decreased due
to the disorder of optic chiasma or fovea hypopla-
sia. The ophthalmic disorder of our cases was es-
timated mild to moderate. No sign of malig-
nancy were found in our cases.

Based on such clinical findings classic oculocuta-
neous albinism (OCA1A) characterized by defi-
cient synthesis of melanin pigment were diagnosed
among all of the affected members; in addition, re-
sults of tyrosinase activity test were negative for
them.

b) Family history and pedigree Pattern

A young couple with consanguinity marriage
asked for genetic counseling. They were solici-
tous to have an albino child in future and wanted
to hear an estimation rate for its risk. In addi-
tion they wanted more information about pre-
natal diagnosis. The female partner, aged 20 yr,
had one married brother (aged 25 yr) and three
sisters, all albino (aged 28, 23 and 18 yr respec-
tively). Also she had two normal appearance
sisters (aged 16 and 14 yr) as well as herself
and her 22 yr old husband.

They claimed, as they know, there was no any
similar condition in their family history (Fig.1).

(8)) Molecular analysis

We extracted the genomic DNA from the pe-
ripheral blood leukocytes by salting out method
(7). Markers that were used are as follow:
D9S1869, D9S269, D6S280, D5S651, D11S1887,
D11S1311, D15S165, D15S1002 (8). Based on
pedigree analysis, the inheritance pattern of the
considered disease in case family was autosomal.
So we did not check the sex linked mutation
and did not use the related markers, (DXS991,
DXS8035, DXS8051, DXS1061).

In addition to clinical findings that were agree with
the standard diagnostic criteria, only D11S1887,
among the mentioned markers, was informative
in DNA samples (Fig. 2). The result of the mo-
lecular analysis proved that the disease among
three affected members (H., T. and S.) of the
considered family, that were agree for sampling,
was oculocutaneouse typel (OMIM# 203100)
with gene map locus 11q14-q21. Gel analyzing
showed that the proband (A.), her husband (M.)
and her parents (II-3 and I1I-4) were heterozygote
(carrier) for mentioned mutant gene.
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Fig. 1: Pedigree pattern of a family with four members affected with oculocutaneous albinism type 1A.
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Fig.2: Polymerase chain reaction (PCR) analysis in 10%
polyacrylamide gel with D11S1887 marker among seven
members of the case family. Right lane is DNA molecu-

lar marker
1. Father (carrier).
2. Mr. A., Husband (carrier).
3. Mr. H,, Brother (affected).
4. Miss T., Sister (affected).
5. Mrs. M., Proband (carrier).
6. Miss S., Sister (affected).
7. Mother (carrier).
Discussion

There are four recognized types of OCA (OCAL,
OCA2, OCA3 and OCA4) that OCA2 is the
most frequent type. Diagnose of patients is ini-
tially based on the clinical examination because
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their phenotype that is totally or partially depig-
mented (in hair, skin, eyes), they also have oph-
thalmic nystagmus and reduced visual acuity.

In OCAIA tyrosinase is completely inactive and
no melanin is produced (9).

In our study the results of tyrosinase activity
test of patients that were diagnosed OCAI1A
clinically, were negative. Also only D11S1887,
among our used markers, was informative in
DNA samples. The pedigree pattern of the fam-
ily showed autosomal recessive inheritance for
OCATIA and it showed the high risk members
to be candidate for carrier identification.
Researchers have reported different mutations
related to this type of albinism in different ethnic
groups. Thirteen new mutations in the tyrosinase
gene were reported in Oetting and colleagues’s
study including 9 missense mutations (H19Q, R521,
R77C, G97R, C289R, L312V, P313R, F340L
and H404P), two nonsense mutations (W80X and
R116X) and two frameshift mutations (53delG
and 223 delG) (10). Also Miyamura and his co-
workers reported five novel mutations in tyrosi-
nase gene of patients with OCA1 (11).
Nakamura and colleagues have reported a novel
missense substitution, R239W (CGG --> TGG)
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of the tyrosinase gene in a patient with tyrosi-
nase-negative OCA (9).

“Tripathi and colleagues presented an analysis of
the TYR gene in eight Indo-Pakistani patients with
typel OCA. They described four novel TYR gene
mutations and a fifth mutation previously observed
in a Caucasian patient (12)” that one of those
mutations was similar to the mutation that we
found among our case family.

“A total of four OCA1 families were perused in
India, Haplotype analysis using microsatellite
markers (D11S1887 and D11S1311) spanning
the TYR locus revealed that the phenotype of
three families were consistent with disease segre-
gation at the TYR gene (data not shown). In this
study eleven additional markers were used
(D5S426, D5S651, D6S280, D9S269, D9S1869,
D15S165, D15S1002, DXS991, DXS1061, DXS-
8035, and DXS8051) to assess other candidate
gene loci. No other locus was indicated as being
associated with the phenotype in these four
OCALl families. They identified two novel dele-
tions (c.937del8, c¢.1379del2) and a previously
known nonsense mutation (R278X) in the 7YR
gene from a total of 8 oculocutaneous albinism
patients in India (8).”

Specification of the most frequent mutations of
a special gene among the affected individuals in
a population will decrease the costs for screen-
ing of the mutation typing in other families be-
longs to that population.

In the case family, two couples were eager to
know the risk of condition in their future child.
The first couple, I1I-8 and III-9, was high risk
for having an affected child, because both of them
were carrier. Although one of the partners of the
second couple (III-11 and III-12) was affected,
there was no risk for having an albino progeny
because the other partner has normal alleles.
The results offered a more developed method of
diagnosis for OCALI carrier identification and ge-
netic counseling for OCAL1 affected families as
well; also submit a sample of mutation involved
with oculocutaneous albinism in Iran. Genetic
analysis is necessary for determining the type of
albinism in an individual patient.

Acknowledgements

Authors would like to sincerely thank to Dr Mas-
soud Houshmand, Dr Sanati, Mrs Dehghan Man-
shadi, Mrs Nooshin Shabab and Mrs Fahimeh
Talebzadeh for their very useful helps. The study
was granted and approved by Hamadan Univer-
sity of Medical Sciences, Hamadan, Iran.

The authors declare that they have no conflicts of
interest.

References

1. Zuhlke C, Stell A, Kasmann-Kellner B (2007).
Genetics of oculocutaneous albinism. Oph-
thalmologe, 104(8) :674-80.

2. Grenskov K, Ek J, Brondum-Nielsen K (2007).
Oculocutaneous albinism. Orphanet J Rare
Dis, 2: 43.

3. Karaman A (2008). Oculocutaneous albinism
type 1A: A case report. Dermatology
Online Journal, 14(11): 13.

4. Newton JM, Cohen-Barak O, Hagiwara N,
Gardner JM, Davisson MT, King RA,
Brilliant MH (2001). Mutations in the
human orthologue of the mouse under-
white gene (uw) underlie a new form of
oculocutaneous albinism, OCA4. Am J
Hum Genet, 69(5): 981-88.

5. Tomita Y, Takeda A, Okinaga S, Tagami H,
Shibahara S (1989). Human oculocutane-
ous albinism caused by single base inser-
tion in the tyrosinase gene. Biochem Bio-
phys Res Commun, 164(3): 990-96.

6. The Human Gene Mutation Database at the
Institute Medical Genetics in Cardiff
(2009). Available from:
http://www.hgmd.org/

7. Miller SA, Dykes DD, Polesky HF (1988).
A simple salting out procedure for ex-
tracting DNA from human nucleated cells.
Nucleic Acids Res, 16(3): 1215.

8. Sundaresan P, Sil AK, Philp AR, Randolph
MA, Natchiar G, Namperumalsamy P
(2004). Genetic analysis of oculocutane-
ous albinism type 1 (OCA1) in Indian fami-

103



Iranian J Publ Health, Vol. 39, No.1, 2010, pp. 100-104

lies: two novel frameshift mutations in
the TYR gene. Mol Vis, 10: 1005-10.

9. Nakamura E, Miyamura Y, Matsunaga J,
Kano Y, Dakeishi-Hara M, Tanita M,
Kono M, Tomita Y (2002). A novel mu-
tation of the tyrosinase gene causing ocu-
locutaneous albinism type I (OCA1l). J
Dermatol Sci, 28(2): 102-5.

10. Oetting WS, King RA (1992). Molecular
analysis of type 1-A (tyrosinase negative)
oculocutaneous albinism. Hum Genet,
90(3): 258-62.

11. Miyamura Y, Verma IC, Saxena R, Hoshi M,
Murase A, Nakamura E, Kono M, Suzuki

104

T, Yasue S, Shibata S, Sakakibara A,
Tomita Y (2005). Five novel mutations
in tyrosinase gene of Japanese and In-
dian patients with oculocutaneous albi-
nism type [ (OCA1). J Invest Dermatol,
125(2): 397-98.

12. Tripathi RK, Bundey S, Musarella MA, Droetto
S, Strunk KM, Holmes SA, Spritz RA
(1993). Mutations of the tyrosinase gene
in Indo-Pakistani patients with type I
(tyrosinase-deficient) oculocutaneous albi-
nism (OCA). Am J Hum Genet, 53(6):
1173-9.



