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Abstract

The aims of the research were to identify the genes responsible for Albinism. The genes have
been identified and analyzed using BLAST.The genes responsible for causing albinism are
OCA and OA.Albinism is caused by a mutation in one of several genes. Four forms of OCA
are now recognized — OCA1, OCA2, OCA3 and OCA4; some are further divided into
subtypes.Each of these genes provides instructions for making one of several proteins
involved in the production of melanin. Melanin is produced by cells called melanocytes,
which are found in the skin and eyes. A mutation may result in no melanin at all or a
significant decline in the amount of melanin thus resulting in albinism. The phylogenetic
relation of the genes responsible albinism has been established using various bioinformatics
tools like Clustal Omega, MUSCLE, PHYLM, MEGA X and BioEdit. This phylogenetic study
has helped us analysis how these genes have evolved with time and what level similarity
exists between these sequences. This study paves path for the future analysis of the genes and
drug designing foralbinism.
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INTRODUCTION

Amino acid disorders are major category
of the inborn metabolic disorders. Amino
acids are the building blocks of proteins.
There are twenty amino acids present
amongst which nine are the ones which are
not synthesized by the body and can only
be supplied through food, they are
involved in metabolism.

Albinism is a congenital disorder
categorised under amino acid metabolic
disorder. The major characteristic feature
of this disorder is complete or partial
absence of pigment in the skin, hair and
eyes, caused by the absence or defective
tyrosinase. Tyrosinae is a copper
containing enzyme responsible for the
production of melanin.

There are several genes responsible for
providing instructions to the several
proteins involved in the production of

melanin. Mutation in any one of these
several genes leads to albinism. Melanin is
a pigment produced by melanocyte cells
that provides colour to the skin and eyes.
To have albinism and some of its type a
person has to inherit two copies of a
mutated gene i.e. one copy from each
parent. This type of mutation leads to a
significant drop or complete absence of the
pigment melanin.

OCA genes are responsible for the
Occulocutaneous albinism and OA genes
are responsible for Ocular albinism. OCA
genes located on the “autosomal”
chromosome while the OAl gene is
located on the X chromosome. Autosomal
chromosomes have genes responsible for
the general body characteristics in contrast
to the sex chromosomes. A normal
individual has two copies of these
chromosomes and genes one inherited
from each of the parent i.e one from the
father and the other from the mother.
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Albinism is a recessive disorder, so in a
person with albinism neither of the gene
copies is functional, while if only one copy
is also functional then a person can make
melanin but will act as a carrier for the
trait.

GPR143 gene plays an essential signalling
role important for the pigmentation in the
eye. Any defect in this gene causes Ocular
albinism (OA1). OAL gene is located on
the X chromosome thus a male inherits it
easily as they require just one copy of the
defective chromosome from their mother
while the females have two XX
chromosomes, they would require both the
defective copies for the disease to express
itself. In females with one defective copy
they would be normal but act as carrier.

People around the globe have different
types of albinism. At times it also happens
that people are not even aware that they
have albinism. Various myths are
prevalent in the society with respect to the
colour of eyes in people with albinism,
whereas the fact is there are various types
of albinisms and with each type the eye
pigment varies. Most frequently the eye
colour varies from reddish to violet eyes
majority being blue, but it might further
range to hazel or brown also. It is basically
the type and quantity of melanin produced
by the body which determines the skin,
hair and eyes colour.

As per the current situation there is no cure
for albinism, one can only take protective
measures to protect the skin and enhance
vision. Over the period of time researchers
have categorised albinism under various
types and now studies are underway to
find some suitable treatment for the same

Oculocutaneous albinism

Oculocutaneous  (ok-u-low-ku-TAY-nee-
us) albinism is caused by a mutation in one
of four genes. People with oculocutaneous
albinism (OCA) type 1 have milky white
skin, white hair and blue eyes at birth.
Some people with OCA type 1 never

experience an increase in pigmentation,
but others begin to produce melanin during
early childhood. Their hair may become a
golden blond, brown or red, and their irises
may change color and lose some
translucence. Oculocutaneous albinism
type 1 (OCAl or tyrosinase-related
albinism) results from a genetic defect in
an enzyme called tyrosinase (hence ‘ty’
above). This enzyme helps the body to
change the amino acid tyrosine into
pigment. (An amino acid is a “building
block” of protein.) There are two subtypes
of OCAL In OCA1lA, the enzyme is
inactive and no melanin is produced,
leading to white hair and very light skin. In
OCAI1B, the enzyme is minimally active
and a small amount of melanin is
produced, leading to hair that may darken
to blond, yellow/orange or even light
brown, as well as slightly more pigment in
the skin.

Oculocutaneous albinism type 2

(OCAZ2 or P gene albinism) results from a
genetic defect in the P protein that helps
the tyrosinase enzyme to function.
Individuals with OCA2 make a minimal
amount of melanin pigment and can have
hair color ranging from very light blond to
brown.OCA type 2 is most common in
sub-Saharan Africans, African-Americans
and Native Americans. The hair may be
yellow, auburn, ginger or red, the eyes can
be blue-gray or tan, and the skin is white at
birth. With sun exposure, the skin may,
over time, develop freckles, moles or
lentigines.

Oculocutaneous albinism type 3

(OCA3) is rarely described and results
from a genetic defect in TYRPL1, a protein
related to tyrosinase. Individuals with
OCA3 can have substantial pigment.
People with OCA type 3, mainly found in
black South Africans, usually have
reddish-brown skin, ginger or reddish hair,
and hazel or brown eyes. OCA type 4

8 | Page 7-27 © MAT Journals 2019. All Rights Reserved



MAT
JOURNALS

Trends in Pharmaceuticals and Nanotechnology
Volume 1 Issue 1

looks similar to type 2 and is most often
found in people of East Asian descent.

Oculocutaneous albinism type 4

(OCA4) results from a genetic defect in
the SLC45A2 protein that helps the
tyrosinase enzyme to function. Individuals
with OCA4 patients have similarity with
OCA2 patients in the scenario that in both
the conditions the patients make bare
minimum quantities of melanin.

X-linked ocular albinism

This type of albinism occurs more or less
exclusively in males and the gene
responsible for the same is located on the
X chromosome. People with this disorder
have problems with vision whereas
otherwise though on a lighter shade as
compared to other family members their
skin, hair and eye colour is usually in the
normal range.

Oculocutaneous albinism (OCA) is a set of
autosomal recessive disorders
characterized by hypopigmented hair, skin
and eyes. Homozygous or compound
heterozygous mutations in the tyrosinase
(TYR) gene can cause OCAL, which is the
most common and severe subtype of
albinism. A study stated here helps to
describe the situation better: “17 patients
with non-syndromic OCA were enrolled
from eight provinces of China and were
non-consanguineous. Total genomic DNA
was isolated from peripheral blood.
Screening was performed for the whole
exonsand their flanking regions of the
TYR gene using Sanger sequencing and
the pathogenicity of variants was predicted
using in silico analysis. In total, 12 TYR
mutations were identified in 10 patients,
respectively. Of these, two patients carried
homozygous  mutations and  eight
patientscarried compound heterozygous
mutations. Among the 12 TYR mutations,
two missense mutations” ¢.1198T>G

(p.W400G) and ¢.819G>T (p.Q273H)
were novel [1].

TYR gene mutations have a more severe
effect on pigmentation than mutations in
OCA2 and the GPR143gene. Nevertheless,
mutations in these genes affect the
development of visual function -either
directly or by interactionwith other genes
like MC1R, which can be deduced from a
frequent association of MCILR variants
with p.R305W orp.R419Q in OCA2 [2].

Objective: Phylogenetic analysis of the

genes and their variants responsible for

Albinism

Aims

e To identify the genes responsible for
Albinism with the variants.

e To carry out the phylogenetic analysis
of the genes and their variants
responsible for Albinism.

Methodology
The gene sequences and their variants
responsible for albinism have been
identified and downloaded from the NCBI
site in the Fasta format. These sequences
have further been analyzed using the
BLAST for their similarity with other
related organisms. The sequences and their
variants are further analyzed by
performing multiple sequence alignment
using software like CLUSTALW and
MUSCLE for the similarity between these
sequences [3]. Finally the phylogenetic
relationship between these sequences has
been established using various
phylogenetic tools like PHLYM, MEGA
X, and BioEdit. Studying the phylogenetic
analysis of the sequences mentioned help
us to predict how these sequences have
evolved with time in different species and
as per the current sage how closely the
sequences are related and how they differ
from each other [4].
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Results
Blast Results
OCA1l

OPREDICTED: Tupaia chinensis fyrosinase (TYR), mRNA
Oryetolagus cuniculus tyrosinase (TYR), mRNA
@ =00l rodents | 6 leaves

o ol carnivores [12 leaves
o ol oi-toed ungulates | 4 leaves
@ 5 ‘Mulnple organisms | 26 leaves

-l bats | 6 leaves

ool bats | 6 leaves
OPREDICTED: Galeopterus variegatus tyrosinase (TYR), partial mRNA
ol placentals | 3 leaves

primates | 3 leaves

primates | 3 leaves

0 primates | 11 leaves
@ PREDICTED: Gorilla gorilla gorilla tyrosinase (TYR), mRNA
9 primates | 2 leaves
& @Synthetic construct Homo sapiens clone ccsbBroadEn_13974 TYR gene. encodzs complete protein
9 primates | 2 leaves
9 Homo saptens TYR mRNA for tyrosinase, complete cds, cell_line: HM3KO
primates | 2 leaves

primates | 2 leaves

3 Human tyrosinase mRNA. complete cds
Homo sapiens TYR mRNA for tyrosinase, complete cds, cell_line: G361
Homo sapiens tyrosinase (oculocutaneous albinism I4), mRNA (cDNA clone MGC:0191 IMAGE:3923096), complete cds
Human tyrosinase (TYR) mRNA, complete cds
4 Homo sapiens tyrosinase (TYR), mRNA
ONM_000372.4 Homo sapiens tyrosinase (TYR), mRNA
PREDICTED: Homo sapiens tyrosinase (TYR), transcript variant X1. mRNA

9
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OCA 2 Variant 1

OPREDICTED: Ictidomys tridecemlineatus OCA?2 melanosomal transmembrane protein (Oca2), mRNA
UPREDICTED: Marmota marmota marmota OCA?2 melanosomal transmembrane protein (Oca2), mRNA
PREDICTED: Ceratotherium simum simum oculocutaneous albinism II (LOC101392855), mRNA
PREDICTED: Equus caballus OCA?2 melanosomal transmembrane protein (OCA2), transcript vanant X3, mRNA
PREDICTED: Equus caballus OCA2 melanosomal transmembrane protein (OCAZ2), transcript vanant X1, mRNA
QPREDICTED: N hus schauinslandi OCA2 mel 1 tr brane protein (OCA2), mRNA
o @PREDICTED: Odobenus rosmarus divergens oculocutaneous albinism II (OCA2), partial mRNA
Y PREDICTED: Ursus maritimus oculocutaneous albinism [T (OCA2), transcript variant X2, mRNA
QPREDICTED: Ursus maritimus oculocutaneous albinism IT (OCA2), transcript vanant X1, mRNA
SPREDICTED: Bal. ra P protem-like (LOC103002028), transcript variant X4, mRNA
HPREDICTED: Bal ra P protem-like (LOC103002028), transcript variant X3, mRNA
GPREDICTED: Bal a P protein-like (LOC103002028), transcript variant X2, mRNA
O PREDICTED: Bal ra P protemn-like (LOC103002028), transcript variant X1, mRNA
OPREDICTED: Physeter catodon OCA2 melanosomal transmembrane protein (OCA2), transcript variant X2, mRNA
Q SPREDICTED: Orcinus orca oculocutaneous albmism IT (OCA2), mRNA
") ¢j ?PREDICTED: Delphinapterus leucas OCA2 melanosomal transmembrane protem (OCA2), transcript vanant X1, mRNA
QPREDICTED: Neophocaena asiaeorientalis asiaeorientalis OCA?2 melanosomal transmembrane protein (OCA2), transcript vat
PREDICTED: Neophocaena asiaconentalis asiacorientalis OCA2 melanosomal transmembrane protein (OCA2), transcript var
OPREDICTED: Neophocaena asiacorientalis asiacorientalis OCA2 melanosomal transmembrane protein (OCA2), transeript vag

OPREDICTED: Neophocaena asiaeorientalis asiacorientalis OCA?2 melanosomal transmembrane protein (OCA2), transcript vat
primates | 2 leaves

9 primates | 4 leaves

primates | 11 leaves

primates | 32 leaves

PREDICTED: Nomascus leucogenys oculocutaneous albinism II (OCA2), mRNA

& ©

I 0.02 I primates | 3 leaves

‘p«imates and unknown | 28 leaves

OCA 2 Variant 2

PREDICTED: Microcebus murinus OCA2 melanosomal transmembrane protein (OCA2), mRNA
PREDICTED: Bos taurus OCA2 melanosomal transmembrane protein (OCA2), transcript vanant X2, m..
IS PREDICTED: Balaenoptera acutorostrata scammoni P protein-like (LOC103002028), transcript varant X4, mRNA
(GPREDICTED: Balaenoptera acutorostrata scammoni P protein-like (LOC103002028), transcript variant X3, mRNA
Q OPREDICTED: Balaenoptera acutorostrata scammoni P protein-like (LOC103002028), transcript variant X2, mRNA
v OPREDICTED: Balaenoptera acutorostrata scammeoni P protein-like (LOC103002028), transcript variant X1, mRNA
ol camivores | 4 leaves
3 ‘OPREDICTED: Acinonyx jubatus oculocutaneous albinism IT (OCA2), mENA
Q ®PREDICTED: Ceratotherium simum simum oculocutaneous albinism IT (LOC101392855), mRNA
9 PREDICTED: Marmota marmota marmota OCA2 melanosomal transmembrane protein (Oca2), mRNA
$ il rabbits & hares and rodents | 3 leaves
Q O PREDICTED: Heterocephalus glaber OCA2 melanosomal transmembrane protein (Oca2), mRNA
primates | 5 leaves
9 primates | 5 leaves
primates | 2 leaves
o primates | 3 leaves
PREDICTED: Rhunopithecus bieti OCA2 melanosomal transmembrane protein (OCA?2), transcript vaniant X2, mR...
primates | 10 leaves
PREDICTED: Macaca fasciculans OCA?2 melanosomal transmembrane protein (OCAZ), mRNA
i+ primates | 13 leaves

primates | § leaves
PREDICTED: Nomascus leucogenys oculocutaneous albinism IT (OCAZ2), mRNA
Q primates | 3 leaves
*] PREDICTED: Gorilla gorilla gorilla OCA2 melanosomal transmembrane protein (OCA2), mRNA
Q

primates | 13 leaves
Im_l OQPRED]CIED: Homo sapiens OCA? melanosomal transmembrane protein (OCAZ2), transcript variant X8, mRNA
‘ll primates and unknown | 17 leaves
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OCA3

@ Oryctolagus cuniculus tyrosinase related protein 1 (TYRP1), mRNA

@PREDICTED: Tupaia chinensis tyrosinase-related protein 1 (TYRP1), mRNA
9 ~smlllsodents | 3 leaves

a sl even-toed unglates and whales & dolphins | 22 leaves
[+
o #50ll 0dd-toed ungulates | 7 leaves

] & il camivores | 13 leaves

ol bats | 3 leaves
Te ] 9
il bats | 4 leaves
3 il placentals | 3 leaves
primates | 2 leaves
@ primates | 2 leaves
9

primates | 5 leaves

primates | 15 leaves

@ 9 Homo sapiens full open reading frame cDNA clone RZPD0834D033D for gene TYRPI. tyrosinase-related protein 1 complete cds, without stopcodon
" Human ORFeome Gateway entry vector pPENTR223-TYRPL. complete sequence
(j Synthetic construct Homo sapiens clone ccsbBroadEn_01730 TYRPI gene, encodes complete protein
primates | 6 leaves

Synthetic construct Homo sapiens clone CCSBHm_00022594 TYRP1 (TYRP1) mRNA, encodes complete protein

© Synthetic construct Homo sapiens clone CCSBHm_00022592 TYRP1 (TYRP1) mRNA, encodes complete protein

& ‘Homo sapiens tyrosinase-related protein 1, mRNA (cDNA clone MGC:59834 IMAGE:6258285), complete cds
Homo sapiens tyrosinase related protein 1 (TYRP1) gene. complete cds

8 Synthetic construct Homo sapiens clone CCSBHm_00022591 TYRP1 (TYRP1) mRNA, encodes complete protein

@ PREDICTED: Homo sapiens tyrosinase related protein 1 (TYRP1), transcript variant X1, misc RNA

@NM_000550.2 Homo sapiens tyrosinase related protein 1 (TYRP1), mRNA

0.02 (Mlprimates | 2 leaves

Human DNA sequence from clone RP11-3L8 on chromosome 9., complete sequence

Homo sapiens tyrosinase related protemn 1 (TYRP1). RefSeqGene on chromosome 9
. ________________________________________________________________________________________________|
OCA4 Variant 1

SPREDICTED: Oryctolagus cuniculus solute carrier family 45 member 2 (SLC45A2), transcript variant X1, mRNA
-« odents | 8 leaves

80 camivores | 11 leaves
sl odd-toed ungulates | 4 leaves
s =il bats | 4 leaves
@ =silbats | 3 leaves

@8l cven-toed ungulates and whales & dolphins | 22 leaves

] «illplacentals | 9 leaves

il primates and placentals | 8 leaves
i primates | 2 leaves
primates | 2 leaves

primates | 10 leaves

PREDICTED: Nomascus lencogenys solute carrier family 45, member 2 (SLC45A2), transcript variant X1, mRNA
> PREDICTED: Pongo abelii solute carrier family 45 member 2 (SLC45A2), transeript variant X1, mRNA
PREDICTED: Pan troglodytes solute carrier family 45 member 2 (SLC45A2), transcript variant X1, mRNA

@ PREDICTED: Pan paniscus solute carrier family 45 member 2 (SLCA5A2), mRNA
PREDICTED: Gorilla gorilla gorilla solute carrier family 45 member 2 (SLC45A2), transcript variant X1, mRNA.

‘Human ORFeome Gateway entry vector pENTR223-SLCA5A2, complete sequence
OSynthetic construct Homo sapiens clone ccsbBroadEn_03229 SLC4SA? gene, encodes complete protein
GSynthetic construct Homo sapiens clone IMAGE:100071506; CCSB012222_01 solute carrier family 45, member 2 (SLC45A2) gene, encodes complete protein]
G Synthetic construct Homo sapiens clone CCSBHm_00020494 SLC45A2 (SLC45A2) mRNA, encodes complete protein
@ Synthetic construct Homo sapiens clone CCSBHm_00020514 SLC45A2 (SLC45A2) mRNA, encodes complete protein
G Synthetic construct Homo sapiens clone CCSBHm_00020510 SLC45A2 (SLC45A2) mRNA, encodes complete protein

© Synthetic construct Homo sapiens clone CCSBHm_00020504 SLC45A2 (SLC45A2) mRNA, encodes complete protein

I 0.01 i

Homo sapiens solute carrier fmily 45, member 2, mRNA (DNA clone MGC:74426 IMAGE:5563039), complete cds
gHumn sapiens AIM-1 protein mRNA, complete cds

‘@l primates and unknown | 3 leaves
1 —

OCA4 Variant 2

@ PREDICTED: Oryctolagus cuniculus solute carrier family 45 member 2 (SLC45A2), transcript variant X1, mRNA
-on8ll rodents | 7 leaves

«silll 0dd-toed ungulates | 4 leaves
Q ol cven-toed ungulates and whales & dolphins | 16 leaves
@

s =800 bats | 5 leaves
il bats | 3 leaves

ol carnivores | 11 leaves
3 il placentals | 9 leaves

ol placentals | 2 leaves
) primates | 6 leaves
S primates | 2 leaves
primates | 2 leaves
primates | 10 leaves

PREDICTED: Nomascus leucogenys solute carrier family 45, member 2 (SLC45A2), transcript vaniant X1, mRNA

3 'PREDICTED: Pongo abelii solute carmier family 45 member 2 (SLC45A2), transcript variant X1, mRNA
PREDICTED: Pan troglodytes solute carrier family 45 member 2 (SLC45A2), transcript variant X1, mRNA

@ PREDICTED: Pan paniscus solute carrier family 45 member 2 (SLC45A2), mRNA
PREDICTED: Gorilla gorilla gorilla solute carrier family 45 member 2 (SLC45A2), transcript variant X1, mRNA
=8l primates and other sequences | 2 leaves
\primates | 2 leaves
ooﬂprim:mandomu'sequmm | 4 leaves

JHuman ORFeome Gateway entry vector pPENTR223-SLC45A2, complete sequence
) Synthetic construct Homo sapiens clone ccsbBroadEn_03220 SLC45A2 gene, encodes complete protein
Synthetic construct Homo sapiens clone IMAGE:100071506; CCSB012222 01 solute carrier family 45, member 2 (SLC45A2) gene, encodes complete protein
0m & Synthetic construct Homo sapiens clone CCSBHm_00020504 SLC45A2 (SLC45A2) mRNA, encodes complete protein

. Synthetic construct Homo sapiens clone CCSBHm_00020494 SLC45A2 (SLC45A2) mRNA, encodes complete protein
"ol primates and unknown | 5 leaves

Q
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OA1l
@PREDICTED: Manis javanica G protein-coupled receptor 143 (GPR143), transcript variant X1, mRNA
O81’REDICTED: Manis javanica G protein-coupled receptor 143 (GPR143), transcript variant X3, mRNA
S PREDICTED: Manis javanica G protein-coupled receptor 143 (GPR143), transcript variant X2, mRNA
PREDICTED: Ceratotherium simum simum G protein-coupled receptor 143 (LOC101404506), mRNA
PREDICTED: Equus caballus G protein-coupled receptor 143 (GPR143), mRNA
PREDICTED: Equus asinus G protein-coupled receptor 143 (GPR143), mRNA
? o il whales & dolphins | 6 leaves
@
Y =il even-toed ungulates | 5 leaves
o «ll] even-toed ungulates | 3 leaves
& iy «ml] even-toed ungulates | 2 leaves
@ Sus scrofa mRNA, clone: BFLT10035B03, expressed in brain (frontal lobe)
=il bats | 4 leaves
<l carnivores | 11 leaves
¥y @PREDICTED: Tupaia chinensis G protein-coupled receptor 143 (GPR143), transcript variant.
‘e O- placentals | 2 leaves
& ==l placentals | 2 leaves
@PREDICTED: Elephantulus edwardii G protein-coupled receptor 143 (GPR143), mRNA
o 0‘ rodents | 16 leaves
Q il rodents | 6 leaves
S O PREDICTED: Galeopterus variegatus G protein-coupled receptor 143 (GPR143), partial mR...
|0.05—| primates | 4 leaves
‘ primates and unknown | 30 leaves
CLUSTAL W RESULTS
Table: 1. Percent Identity Matrix - created by Clustal2.1
1 NM_000273.2 100.00 44.81 45.02 34.54 34.11 31.93 33.44
2 NM_016180.4 44.81 100.00 91.21 38.30 38.11 36.62 37.41
3 NM_001012509.3 45.02 91.21 100.00 38.64 38.52 36.13 39.08
4 NM_001300984.1 34.54 38.30 38.64 100.00 100.00 39.65 41.85
5 NM_000275.2 34.11 38.11 38.52 100.00 100.00 39.63 42.00
6 NM_000372.4 31.93 36.62 36.13 39.65 39.63 100.00 50.32
7 NM_000550.2 33.44 37.41 39.08 41.85 42.00 5.32 100.00
MUSCLE RESULTS
NM 000372. ATcACTgtagtagtagCtGG-—-————---——————— AaAGaGAAAtctgtGACtCcA--—--
NM 000550. AcagtTctGAcGtgagaGGaCaaghaaCACAAgCaAataTaAAACAttcaAttCTAaGag
NM 000273. —---—-—-———-- caCCGaGC--—-—-=-——-—"—=""——"—"—"——="———————— CtGgCtCTA----
NM_0013009 CTTACTtECARG--GCtELtGCTCCCLEACCATCCAGAGCGgAGytECGGACELTA-———
NM 000275. CTTACTtCGAAG--GCtGtGCTCCgCtCACCATCCAGAGCGgAggtGCgGACCETA-———
NM 016180. —=-—=-—-—-——--—--- GCCaGGCTCCACGtcaAATCCAGttTGAAACA-CaGACCCTAGG--
NM 0010125  -==-—-—-—-—---- GCCaGGCTCCACGtcaAATCCAGttTGAAACA-CaGACCCTAGG--
NM 000372. @ —--—-- AttAgcCAgtTccTGCAGacCTTGtgAG——————————————————————————
NM 000550. aagttcAtCAgAgACaTccTtCAGGA-TTGtgAGctGGaTttTCctCtAcgtGCttcatt
NM 000273. = ———-—-———————————— cTGCAGGcgcTGgggGTtGG————————————~— GGtgggGGa
NM 0013009 ------ AACtCACtCcTGGaGaAaGAtcTGCAAGTgCcG——-————————————————————
NM 000275. —--—--—- AACtCACtCcTGGaGaAaGAtcTGCAAGTgCcG——-————————————————————
NM 016180. —---—-- AcCACgCAggaGGTGgtGGgCTcGCAgGaAGGTTCCTCTCCCAgTGGCCALGGE
NM 0010125 ---—-- AcCACgCAggaGGTGgtGGgCTcGCAgGaAGGTTCCTCTCCCAgTGGCCALGGG
NM 000372. --—-gACtAGAGgaAga——————————=——————————————————— ATgctCCTgGCTG--
NM 000550. cttCtCtAcAcAaAgaGCTGcahAaCCAggTCTttgTtTtGcaCtCtTATttCaAGCaGaA
NM 000273. gAGgcCCAGgGcacAtGaTGeCgcCCcCAgCc-—--cgcccAGCACATgaCCCagGCaGGe
NM 0013009 ---—-- CAGAGAGAAGaCTGGCAGtggagcaTGCATcTgGAGggCA-—————— gAGacGGc
NM 000275. —--—---- CAGAGAGAAGaCTGGCAGtggagcaTGCATcTgGAGggCA-————— gAGacGGc
NM 016180. tAGCAaCAGtGgGCcAGGCTGGCcGCCACATCT————————-——— AtAaATCCCTAGCTG-A
NM 0010125 tAGCAaCAGtGgGCcAGGCTGGCcGCCACATCT————————=——— AtAaATCCCTAGCTG-A
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aGgCGGTACCCcGGcgCGCCgGCgGTGGAGCTcCtgCAGACgtCCgTGCCCAGCgGACTC
aGgCGGTACCCcGGcgCGCCgGCgGTGGAGCTcCtgCAGACgtCCgTGCCCAGCgGACTC

TGAtGGccCCtTtGACt——---- CtGTGGAGCcGCcTaAaAgACCCA---CCAGCAGACTC
TGAtGGccCCtTtGACt——---- CtGTGGAGCcGCcTaAaAgACCCA---CCAGCAGACTC

——————— cCATGGCCtcCcCGCGC-—---———————-———————————————-CtaGG-——--—--
GCTGAACTtgTGGCCGGCAaGLCGCaggCTTCC—————————————————— tcGGG——-—-—--
GCTGAACTtgTGGCCGGCAaGCGCaggCTTCC—————————————————— tcGGG-—-—-—--
a-——---- TCATGcaCaGCAtG-GCCATgTTCggAAGAGAGTtCtgCTACGCgGtG—————
a-——---- TCATGcaCaGCAtG-GCCATgTTCggAAGAGAGTtCtgCTACGCgGtG—————
--aAcCtGaTGGAGaaGg———-—-———- AaTgCTGtCCaclG----TGGagCgGGGaCAGGa
gaGAagtGGTatgtGTtg-CC----CAgaCCTGtCCCctGtgtcTGGGcCTGGGaCAGaC
--GA--————————————— CC----ttCTgCTGCCCCACG----cGGGaCgcaGCCAcGC
--GAGCCGGTGGAGCTGACCCCTCGCACTCCTGCCCCAGG——-—-—- GGGgCTG--CCgGGC
--GAGCCGGTGGAGCTGACCCCTCGCACTCCTGCCCCAGG——-—-—— GGGgCTG--CCgGGC
--GAGgCaGcGtAtGTGACCC----CAgTCCTGCtCagCG----TaGGtCTG-----—-——
-—-GAGgCaGcGtAtGTGACCC----CAgTCCTGCtCagCG----TaGGtCTG——-—-—————
gtCcCTGTGGccagCtTtCAGGCAgaGGtT———-——————————— CCTGT----CAGaAta
--CGCTGTGGctCatCatCAGGgAgGGGca—————————————— gaTGTgAgGCAG--tG
AGCtC-GTGctGagCtTcCAGcCgcGGGecTTcCacgegetctgCCTGggcAGCgG————
AGaGCTcTtGgGCEtCCTGCAGGCCAGGagTTTgCTTCATT----CCTcacAAaagGGAGG
AGaGCTcTtGgGCECCTGCAGGCCAGGagTTTgCTTCATT----CCTcacAAaagGGAGG
————————————— cCCaGCAG--------—-—----—————--———CCTGTACAGCAt ——--
————————————— cCCaGCAG--—-----——-—---—-—————--———CCTGTACAGCAt——--
TCctTCtgTCCaaTlGCaCCA-—————————— CttGGgCCTcAatTTCCc———————————
aCTgcaGactCcCgGCCCCA--———=——————— caGcCCTcAGtaTCCc———————————
——————————— cggGCtCCg-—-—-—-———-—-——--CttGGcgCTGgGccTtCTG——————————

TCTcaCtcTtCTtTGCCCCAGATGTCCAGCTCCAGGTCtaaAGATTCCTGCTttACAgAA
TCTcaCltcTtCTtTGCCCCAGATGTCCAGCTCCAGGTCtaaAGATTCCTGCTttACAgAA

TgTgTgGtTCCTCaGCCCCA-——————————————— TCCTGgGATTCCTGCTGCAgcCcg
TgTgTgGtTCCTCaGCCCCA-——————————————— TCCTGgGATTCCTGCTGCAgcCcyg
—————————————————————— ttcaCaGG-----GgtgGAtGaCCGGGagtCgTgglct
—————————————————————— CaTGatGG-—-—---cAGAGAtGatCGGGaggtCTgglcl
————————— CaGCTGctGcCCgglcGCCGG———--ccecGeGggecCCGGGtcecCCCeglgal
AACACtCCcTttGCTGAgGAatTCCTtaCaG————-- GAGAaAgGGtCacGGtgCaTACCTg
AACACtCcTttGCTGAgGAatTICCTtaCaG———-- GAGAaAgGGtCacGGtgCaTACCTg

tggtCGgATCGGCcagcGACC-aCTGCCGGTCCAgGtGgGgeccGCCGGaGaCCCTACaTC
tggtCGgATCGGCcagcGACC-aCTGCCGGTCCAgGtGgGgeccGCCGGaGaCCCTACATC

TcCgtCtTttAtAATaGGACctgcCAgtgCtctGGCAACtTCaTGGGAt-tCAACTGTGy
TTgcgCtTCttcAATaGGACatgTCActgCaaCGGCAATETCTcaGGAC-ACAACTGTGyg
gTCcCCgcCggcctcGGtcCgCATCcTgCgCGCtGCcgectgCcTGCcGAC--CttCTcgGC

TTtACCaTCcAgAgT-—-—-————-— TCATcaCtGCtGaAgaGTCTTGGGAagACAgCTcTGC
TTtACCaTCcAgAgT-——-—-————— TCATcaCtGCtGaAgaGTCTTGGGAagACAgCTcTGC
cTCACCc———-—-—- TGGGAgtCATgATgCtCGtGGgCcATGgCTctGtACCECAALgGgGC
cTCACCc———--—- TGGGAgtCATgATgCtCGtGGgcATGgCTctGtACCtCAALgGgGC
aAACTG-———————————— CaagTtTGGCttttGGgGACCaaalTGecacagAgAgacgal
gAcgTG--—-—-—=——=—————— CcGtccTGGCtGGAGagGAgCtGeCTGTgacCAgAgGgTTC
TgcCTGGGtatGgtGAT--CcGgTccacCGtGtGEGT-——————————————— TAgGATTC
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TgACTGGGAGCGAAGATACCTGCcTaaGcaGGGAGGTGtCEtGGTCTGTCTgCATcTGecTC
TgACTGGGAGCGAAGATACCTGCcTaaGcaGGGAGGTGtCEtGGTCTGTCTgCATcTGeeTC

TA-———————————————- CIGtTgTaGCaGc————=——————————————-— TtTGATTg
TA---—————————————=— CTGtTgTaGCaGc—————-—————=—=——=—————— TtTGATTg
tcttggtGAGAAGaAA--CaTcTTcGAtt——————————————— TgAGTgcCcCagAGAa
tcAtAgtcAGgAGaAA--tCTTcTGGACt——————————————— TAAGTaaagaaghAahAa
CcAAALtttGttGacAG-CgTcTcGGAtA-—————————————— TgAacCaCACggAaA-

CT---CCGAGAAGGgAGACCTTcTGGACAgCCCGCACATCCGACTCcCcGTCTEECCAAGET
CT---CCGAGAAGGgAGACCTTcTGGACAgCCCGCACATCCGACTCcCGTCTEECCAAGET
CTAAcCCaAGgAGGAAGctggTTTGGgCCcA-————————————— TAAGTgTCACCAtGAT
CTAAcCCaAGgAGGAAGctggTTTGGgCCA-————————————— TAAGTgTCACCAtGAT

GgACaAaTtTtTtgccTaCCTcActtTagCAAAGCatACCaTcaGCtcagAcTaTGtcaT
GAACCACTtTGTcCgGgcCCTGgAtaTggCAAAGCGcACaacTCaCCcTTtaTtTGtcaT

——————————————————————————————————————————————— TTTggccTGCTGC
GAggCgCTGTGTgCaGTggCTGAAAGTCAtg-—-—--GgcCtGTTtGCCTTTgTggTGCTGT
GAggCgCTGTGTgCaGTggCTGAAAGTCAtg-—-—-GgcCtGTTtGCCTTTgTggTGCTGT
e e e i GtgtCGTTCtCtTTgATTtTGCTGC
Ag-— =T GtgtCGTTCtCtTTgATTtTGCTGC
CccCaTaggga————--—-————-- CCTatGgCCAaATGAAaaAtggatcAaCaCCCaTgT
tgcCacCAggagatcaGhAagaaAtaCTGGGgCCAGATGgca——————— AcaCgCCacaAT
ttTCTgCgTgG----gGAgTgCgatgTGGatCCAGCTGttGtA——-——- cAGtgCCtgctT
gtTCTattTTG-------- TtCAGCCTatatCCgGATCcAAGGA----— AAGC-—-—-——- i
gtTCTattTTG-----—-—--— TtCAGCCTatatCCgGATCcAAGGA-—-—-—— AAGC-—--—-—- iy
CgaCTTCATTG-—————————————— aTGGGcCCAtca-—-—-—-—-—-—-—-—-—- AAGCCtaCtTAT
CgaCTTCATTG-—--——————————— aTGGGcCCAtca——————————-— AAGCCtaCtTAT
TTaACGaCatcaatatTTATGAC-—-————————— ctCTttGTctGgaTgCAtTALttATGt
TTGAgaaCatTTCCatTTATaAC-———-———————— TACTttGTttGgacaCACTAttAct-
cTGgtGGCTGTT--————————————————————————————————————— tTgCtATG-

cTGgCaGCTGTTggCcTTATCcACcgCtgGAGAACTACTCCGTgAaCCTtagCagCCACG—

cTGgCaGCTGTTggCcTTATcACcgCtgGAGAACTACTCCGTgAaCCTtagCagCCACG-

TTGAtGtCTGcTCCCATcAgGACAAGGAGAagg——————————— GCCTcCACTACCATG-
TTGAtGtCTGcTCCCATCcAgGACAAGGAGA-AQg—————————— GCCTcCACTACCATG-

gtCAaTggAtgCACtgCTtGGGECE—————— atCTGAAatCTgGaGaGaCA-————— TtGAt
--CAGTCaAaAagacTtTccttGGgGtaggacagGAAagCTTtGGtGaag————— TgGAt
--CAGTggAtgCttaTCTgGtGatccggagatCgGecAGgacTGaGecaCCAtcctGetGta
--tgGaCTcCACgCtgCTgcaGGtgGACCTGGCaGggGecCcTaGtgGCCAGTgGGCccGAg
--tgGaCTcCACgCtgCTgcaGGtgGACCTGGCaGggGecCcTaGtgGCCAGTgGGCccGAg
——CccTCTtCACAggTtTtGGaGGtGcCCTGGgTtACCttTTGGGEGCLtA-————— TaGAc
—-—CccTCTtCACAggTtTtGGaGGtGcCCTGGgTtACCttTTGGGEGCtA————— TaGAc

TttgCCCATGAaGCACCAGCLLLTCtgcCtTGGecataGaCtCttCtTGtTGCGgTgGGAa
TtctCtCATGAGGGACCAGCtLtTCtcaCaTGGcaCaGGtACCACCTccTGCGTcTGGAG
TCacatCATG-———————————————— GCgTGGgGCctGgcCAcCCCTGCcTctGTgTGGAG
TCGtCCtggGAGGGAAGAGCACATCGtG-gTGGAGCTGaCcCAggCTGACGCLTTgGG-~
TCGtCCtggGAGGGAAGAGCACATCGtG-gTGGAGCTGaCcCAggCTGACGCLTTgGG-~
TgGgCCCAT-—--————————————————— cTGGAGCTGGgAagACt——————— gTTGGgt
TgGgCCCAT———————————————————— cTGGAGCTGGgAagACt——————— gITGGgt

CcAAGAAaTCCAGaaGcectGaCaGgAgAtGaAaacTtCaCTatTCcatAtTGGGACTggcgg
AAAGAcaTgCAGGaaatGttGcaAgAgcCtTcTTtCTCcCLtTCcttACTGGaALtTTTgCcA
ggAGccge———————————————————— CATGcTICtaCTaClcCT-—-——————————————
—————— cTCCAGGTGgCGGCGGCCcACAGCAGGTcalTCaCaaCTGgACgGLGtATTTaaA
—————— cTCCAGGTGgCGGCGGCCcACAGCAGGTcaClTCaCaaCTGgACgGLGtATTTaaA
AcCAGAAtLTCCAGGT-—————==—————— CATGTTCtTCTtCTCTGCALTGG—————————
AcCAGAAtLTCCAGGT-—————==—————— CATGTTCtTCTtCTCTGCALTGG—————————
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gatGcaGAAAAG---TGtGacaTtTGcacaGAtGaGTaCATGGGAGgtCAGCcACCcCacA
aCgGgGaAAAAtgtcTGtGataTCTGcacgGAtGacTTgATGGGAtccagaagCaalTtt
—————————————————————— TCcGTGTccAGGTGTgagcGGGgec--CtGgACCalgcc
tCcGaGGAgAAG---cGAGCACTCaGTGaTGAG-—————————————— CAGgACCTtTGA
tCcGaGGAgAAG---CcGAGCACTCaGTGaTGAG-—————————————— CAGgACCTtTGA
——————————————— TGctCACTtTGTGTTttacTGTTCATCctGtG--CAGtALtCTCTGA
——————————————— TGctCACTtTGTGTTttacTGTTCATCctGtG--CAGtALtCTCTGA

AaTCCtAACTtActc---aGe--CCAgCALCATIC-———————————————————-——-—--=
gaTtCCActctAAtA---aGc--CCAAactCtgIC-—-———————————————————————
AtcCCCcACTA--———--- tGTcaCCAtgtaCcTgC-—=-————=————————————————-—
gGTaCtgACCcAgAGAGACGGTgtCCALtCAGCATcCGGGCCTCCCtgCAGCAgACCCAGYC
gGTaCtgACCAgAGAGACGGTgtCCALtCAGCATCcCGGGCCTCCCLtgCAGCAgACCCAGYC

AGcCCCAcCtTAcCAGA---GGTtGCaAAggGCATTC------ CCCCACAGCAAACCCctCA
AGCcCCCACtTACAGA---GGTtGCaAAggGCATTIC————-- CCCCACAGCAAACCCctCA
————— tTCTccTctTGGCAGATtGTCTGTAg-—-——-—---—--CcgattGGAgGAGTACAAC
————— tTtTcTcaATGGCgagTgGTCTGTga-—-—-—-—-—-————-CTCCttGGAAGAtTAtgAt
————— CcCTgcTGcTGGE—— === === === === — - —
tGtCCCTCTtTTGATGGC---TcaTCaGTAC---——————— CTCCgcGGAAGtGTAgAAA
tGtCCCTCTtTTGATGGC---TcaTCaGTAC---——————— CTCCgcGGAAGtGTAgAAA

GGACCCTCcaTlITGtcatCAGATgGaaTGTACGAGTATGGTTCTatcgaGAAagtTAGAAA
GGACCCTCcaTTGtcatCAGATgGaaTGTACGAGTATGGTTCTatcgaGAAagtTAaAAA

AgCcatCagtCtTtatGCaAtGGaAcgCCcgAgGGACCttTACGgCcGTAATC---CTGG—
ACCcTGgGAACActttGtaACaGCAccgaggAtGGgCCAATEtAGgAGaAaAATCcaglTGG—
———————————— TCtcGtGgCGaaccclaTCctGttCCAAaAgaCAGTgActgcAgTGGE
cCCAgGtGACCATC--GCGACGGCCcATCCTCgcGGgCgtcTACGCgcTgATCATALTEGA
cCCAgGtGACCATC--GCGACGGCCcATCCTCgcGGgCgtcTACGCgcTgATCATALTEGA
tggtTaCGtAaATCCAGaGctGGCAATgC--AgGGAgCAAaAAaCAaaAATCATgCTGa -
tggtTaCGtAaATCCAGaGctGGCAATgC--AgGGAgCAAaAAaCAaaAATCATgCTGa -

_____________ AAACCatGaCAaAtCcA-------—-—-—-—-——-————————-GAacCccA
_____________ AAAtgtgGCCAGACCAA-~--—-———————————————-TGgtgC-AA
————————————— AAAggaAGaCAaggCAt---—-----—---——-—---————-TtACACggA

————————————— AgACCCAGCCtGACCCATGTGGTGGAGTGGATTGATTTTGAgACgCt
tgtgattggcgatAgACCCAGCCtGACCCATGTGGTGGAGTGGATTGATTTTGAgACgCt

————————————— AcAgaCltcgCAGggCAA--———-——————-——-——--—-——-TGACAttAA
————————————— AcAgaCltcgCAGggCAA--———-——————-————--—-—-TGACAttAA
AGgCtcCCctcTTCagcTGATGTAGAatttTGecctg—————-===—————— aGtTTgacCc
cGTCtTCCTGaacCaCAgGATGTcGctCAGTGcTtg————————~— gAAgttGgTTTaTtt
gaaC--—-—--- gagaGgAgGATG-gGAGCcGTGaTCA-————-———— AgATcCGATTTTTCa

gGcCCTgCTGtTTgGCATGATG-AtcttAGTaGcCATATTTTCAGAAACGYGATTTTTCg

gGcCCTgCTGtTTgGCATGATG-AtcttAGTaGcCATATTTTCAGAAACGYGATTTTTCg

AGTC--=-=-——————- acTGcTG-AGAGCACTGGTgA-———————- AcATGCctccTcaCt
AGTC-——————————— acTGcTG-AGAGCACTGGTgA-———————— AcCATGCctccTcalCt
AAtATgAatCIG----GttcCA--——=—=======——- tGGATa-—===========-—-
gACAC-——————————- GCCTC-—————————————————————————————————————-—
AA-ATCcATgCTG----GttTtAattAtTTgtTgGttGtCGaATaTcatCaATGA-————~
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AttATTgTgCTGTAAAGgCatACCggCTctccCGGGGACGGgTGTgGGCCATGATCATCA
AttATTgTgCTGTAAAGgCatACCggCTctccCGGGGACGGgTGTgGGCCATGATCATCA
AcCgcTAcctTt----GCaTCAgCcACCTcAT-————- tGGATGgA-—————————————
AcCgcTAcctTt----GCaTCAgCcACCTcAT-———-—-- tGGATGgA-—————————————

——————————————————————————— aAGCtgcCaatTtCAgCTTtAgAAAtAcaCTGy
—————————————————————————————— CtTTtTatTCCAACTctACAAACAgttTcC
——————————————————————————— aAGCCTTtTatTCtAtCTTgAgAtgCAaalatGa
TGCTCTGTCTCATCGCGGCCGTCCTCTCtGCCTTCTTGgaCAACgTCcACCACCATGCTcC
TGCTCTGTCTCATCGCGGCCGTCCTCTCtGCCTTCTTGgaCAACgTCcACCACCATGCTcC
——————————————————————————— CAGCCTTCcTGTCCAAC-—-—--—-—-—-—--ATGCTGt
——————————————————————————— CAGCCTTCcTGTCCAAC-——--—-—-—-—--ATGCTGt

gaaaCACagtgG-——------ AAGGTTacAgtg---aCCC--—-—-—-—=————=———————————
TaTcaAtG-———--—-————-- gAGGTTcTtTGA---aaCCtgtCagaActgcAGcCAAGaCC
TCTTCACGCCTGTGACCATAAGGTTgTgTGAGGTGCtCAaCCTTGATCCAAGACAAGECC
TCTTCACGCCTGTGACCATAAGGTTgTgTGAGGTGCtCAaCCTTGATCCAAGACAAGECC
ICTTCA--———————————— CAGaTTtcATGg-————————————————————————— gCC
ICTTCA--———————————— CcAGaTTtcATGg---G——————————=———————————~— ce

————————————————————————— tACtGGgATAgCgGAtgCctCtcaaaGecAGCatgl
————————————————————————— CACGGGAAagtaTGACcCTGCtgTtcGaAGtCLtLLC
AcCATgGTtT---—-—-————————— AttAtGGGAATcCtgaAtcC—————-——---- AGCCCAg
tGATTGCAgAAGTGATCTTCACAAACALtGGAggAgCTGCcCACTGCCaTCgGggalCCtC
tGATTGCAgAAGTGATCTTCACAAACALtGGAggAgCTGCcCACTGCCaTCgGggalCCtl

AGATTGTgT--—-——————————— AcCgCGGGgATcCCTa——————=——————— tAGtgCAC
AGATTGTgT-—---————————— AcCgCGGGgATcCCTa————————————— tAGtgCAC
ACAATgCC-=-=--=--- TTgCaCATCTAtA--TGAATGGAAcCAatGtCCcaGgtaCAGGGaT
ACAATT---—-—-——- TggCtCATCTAttcCTGAATGGAACAggGGgacaaAccCAtttgT

ggAtTTCtcTTGTctTTggCCtTCTACgGCTGgAcaGgAtgcAGecCtgGGt—————————
caAATgtCATTaTtGTTTCCaAcCaAgAGCTGA--GGAAgALgGGCCLGGA—————————
caAATgtCATTaTtGTTTCCaAcCaAgAGCTGA--GGAAgALtgGGCCEGGA-—-——————
ACAACTCCAcaGag-TTTCtCATCTACgaaaGA--GGAgtcgAGGttgGatgTtgGGGLCT
ACAACTCCAcaGag-TTTCtCATCTACgaaaGA--GGAgtcgAGGttgGatgTtgGGGLCT

CtgCCAACgAtCCTATcTTccTtcttCacCAtgC--ATTtgtTGacAGTattTTTGAgCa
CtcCaAAtgAtCCTATETTtGTCctcCTGCACACCcTtcaCAgatGecAGT--CTTTGATga
——————————————— TtTcaGTCTCcCaGgAaggAgATcCAgTGGGAaT--CacTGAcCa
———————————— CTtTGccgGatTCACTGCACACATgTTCALTGGGALTTGCCcTTGLTCT
———————————— CTtTGccgGatTCACTGCACACATgTTCALTGGGALTTGCCcTTGLTCT
tCtgCAtCAACtCcgTGTTttcCTCACTttAttCtTAcTttcaGaaAGT-—-TTTGgTaT
tCtgCAtCAACtCcgTGTTttcCTCACTttALttCtTACTttcaGaaAGT-—--TTTGgTaT

————— GtgGCTccGaAGGCcACcgTCCTctTcaAgaagttTaTCCAgaaGCcAALGCacCC
————— atgGCTgAGGAGaTACAaTgCTgaTatAtccacaTtTCCAttgGaAAALGCCcCt

CCTcGGCTGCTgAGGgGGetCACcCaT————————————————————————————— Cciel
CCTgGtCTGCTt-—-—--- TcCgCTCCT---——————————————————— CAgACEtCCTtt
CCTgGtCTGCTt-—----- TcCgCTCCT---——————————————————— CAgACEtCCTtt
——————————————————————————————————————————————————————— CCTaC
——————————————————————————————————————————————————————— CCTaC

ATTGGACAtAAccGGgaaTcCtACATGGttCCtTtTaTaCcalT--GtacaGAaAtGGtG
ATTGGACAtAAtAGaCaaTACAACATGGtgCCaTtcTgGCcclcaGtCaccaAcAcaGAa
AcTG--—-—————————— aTgCccCATGaAAaC-—-———————— CcTGcttccGgGAAGGEG
AcTGGA-AcAgaAaGCTTTAtAACAaGGAACCCagTgaGaTtgTTGaaCTGaAGCACGAG
AcTGGA-AcAgaAaGCTTTAtAACAaGGAACCCagTgaGaTtgTTGaaCTGaAGCACGAG
ATTGGAttAAAggGtCTTTACttCACGGgA-—-TATTTGCTgtTTGGCCTGGgGACGGga
ATTGGAttAAAggGLCTTTACttCACGGgA-—--TATTTGCTgtTTGGCCTGGgGACGGga

20 |

Page 7-27 © MAT Journals 2019. All Rights Reserved



MAT

e ——
JOURNALS

Trends in Pharmaceuticals and Nanotechnology
Volume 1 Issue 1

NM_000372.
NM_000550.
NM_000273.
NM_0013009
NM_000275.
NM_016180.
NM_ 0010125

NM_000372.
NM_000550.
NM_000273.
NM_0013009
NM_000275.
NM_016180.
NM_ 0010125

NM_000372.
NM_000550.
NM_000273.
NM_0013009
NM_000275.
NM_016180.
NM_ 0010125

NM_000372.
NM_000550.
NM_000273.
NM_0013009
NM_000275.
NM_016180.
NM_ 0010125

NM_000372.
NM_000550.
NM_000273.
NM_0013009
NM_000275.
NM_016180.
NM_ 0010125

NM_000372.
NM_000550.
NM_000273.
NM_ 0013009
NM_000275.
NM_016180.
NM_ 0010125

NM_000372.
NM_000550.
NM_000273.
NM_0013009
NM_000275.
NM_016180.
NM_ 0010125

NM_000372.
NM_000550.
NM_000273.
NM_0013009

ATTtcTt-TatTtCatCCahAagatC——---------"—-—"---———————————————————
ATgttTGtTaCTgCtCCaGACaaCCTgGgatacacttatgaaattCAatgGCCAaGtCgG

tcTCAaG-TGggtgGgCaGAC———————————————————————— ttCtgaCgAaGCC--
ATTCAcG-TctggCGCCtGACTGCtcAGCG——~————————————~= CAtCAGCCcGGCCAG
ATTCAcCG-TctggCGCCtGACTGCtcAGCG——————————————~- CAtCAGCCcGGCCAG
tTTatTG-gGCTcttCCCGAaTGECTA-————————————————~= CtCCAcCCtGGtC--
tTTatTG-gGCTcttCCCGAaTGECTA-————————————————~= CtCCAcCCtGGtC--

CcGCGAGGAGACAGCTGtgEgCcGECTGCTGE --TEEggAAGETgCTGycal tEGAGCAC
CcGCGAGGAGACAGCTGtgCgCcGECTGCTGE --T6GggAAGETgCTGycal tGGAGCAC

CTG-—-—————————- TGCAgcCTGttTGgTGtAATGtCCAgcaccCTGTACaCtG————-
CTG-—-—————————- TGCAgcCTGttTGgTGtAATGtCCAgcaccCTGTACaCtG————-
-ctCTtIT--—-———————— ==~~~ -
-cGCTtTgttactGGtTgcACTCATTttTggGACtGeTtcttatctgattecgtgeccagal
-caCaalT----—---- gAAAtTCAcaCltgCAagtgaATCc—————————=—————————— t
CTGCTCgcCCGgAGGCTgcACaCcTTCCaCAGACAGATCt——————————————————— C
CTGCTCgcCCGgAGGCTgcACaCcTTCCaCAGACAGATCEt— === ———=—————————— <
-TGCcCTT--—-—--——- TAAcCCTCATTaCTgAGtaccAcCg-——————————————————— <
-TGCcCTT--——--——- TAAcCCTCATTaCTgAGtaccAcCg-——————————————————— <
—————————— caAgacTa-----—————-——-—-—------—-—-———————-CATtAAGtCCtAT
GCAGtAtggAtGAAGcTa----ACCAgccTCtCctcACT————-—-—— gATCAgtAtCaAT
GCAacAaAAAtGAgGgTG-—---ACCctgcTCtCccAACC———————— CATggAGACCtAT
aCAGgAGgACAaAAat TGGGAGACCAATATCCaAgAACT———————— CcaaAAaAagCAT
aCAGgAGgACcAaAAatTGGGAGACCAATATCCaAgAACT———————— Ccaa”AAaAagCAT
GagGaAGAAAAGgAGagG-————=——=——=————=———————————————— CAgCAgGcCCCA-

GagGaAGAAAAGgAGYTGtGectgtCAtTgaaCCtctgCcttgggtaaCATCCcAGACLCAT

ttGgaAcaaGeGaGtcg-———=————————"———-————————————————————————————
gctATgctGaAGaatATgaaaaaCtCCAgAatCCTAAtcagtCTGtGgTcTAACAaaTgC

agGATAtCtGACGGGATTCTGCTCGCCAAATGCCTgACAGEGLTGGGATTTgttALCTEC
agGATAtCtGACGGGATTCTGCTCGCCAAATGCCTgACAGEGLTGGGATTTgttALCTEC
———————— GGAGGG———===————— ==~
ctGAaggCtGgGGaGgaTtTGgTaGCaAtgTGtagAgCAGaGCTGGaAaaTAAgggtTc—

ATGTTTTTCCTCAATTCGTTTGTCCCTGGCATTCATCTTGATCTTGGATGGATTGCtATt
ATGTTTTTCCTCAATTCGTTTGTCCCTGGCATTCATCTTGATCTTGGATGGATTGCtATt

—————————————————————————————————————————————————————— GTgcTg
cTgggTGCCATCTGgTTgctAATTTTAGCTG——————————————————————— aTATTC
cTgggTGCCATCTGgTTgctAATTTTAGCTG——————————————————————— aTATTC
gcAACaGtCAaaTGcccaACcAacT————————————————————————————— GcAacC
--GATCTgGt——--—-- CATggctCcttGgGgcGgCgAtggtAgGGGCcgtCLCTcactglece
AaGtTCTAGg—-—-——- CATACTtttCAaAGctGggaAGaCCcTttcagAatCTTtTcaaTg
ggGgTCcAGAccc—-CATAtTcCtCAGAcTcaACaA-———————————————————————
ATGATtTtGAgAT--aATtCTACACAGAGTgGA-—————— ATGGGCaACCCTTCTgTtTT
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NM_000275.
NM_016180.
NM_ 0010125

NM_000372.
NM_000550.
NM_000273.
NM_0013009
NM_000275.
NM_016180.
NM_ 0010125

NM_000372.
NM_000550.
NM_000273.
NM_0013009
NM_000275.
NM_016180.
NM_ 0010125

NM_000372.
NM_000550.
NM_000273.
NM_0013009
NM_000275.
NM_016180.
NM_ 0010125

NM_000372.
NM_000550.
NM_000273.
NM_0013009
NM_000275.
NM_016180.
NM_0010125

NM_000372.
NM_000550.
NM_000273.
NM_0013009
NM_000275.
NM_016180.
NM_ 0010125

NM_000372.
NM_000550.
NM_000273.
NM_0013009
NM_000275.
NM_016180.
NM_ 0010125

NM_000372.
NM_000550.
NM_000273.
NM_0013009
NM_000275.
NM_016180.
NM_ 0010125

TGcTgGCAgggCTTGT---—-———————————————— GAGC-—-——————————————————
gGtTttaAtTTtcaGTTCTaTTtaaaatggtgaATGacaCTAaActcCAtGAtaTtTaag
————————— TTCTTGTTCT---—-—-——----—-—-—-tTaGAaCTg-————-—————————————
TtgcaGCgcTctITGTTCTg-————————————— ATGGAGgCA-————————=—————————-—
TtgcaGCgcTctITGTTCTg-—————=——————- ATGGAGgCA-——=—=———=—=—=————=—=———-
TatTctCAacTCcTGcTCacTT-——-—-——————— AgGGAGCTgtAgggCAaGAagTgT—-—-—
———————————————— TTGctgtgTCgTC-—-——-—-—-———-—-—-———-—--——-acAAGAGAAag
gatagtgtgaagatctTTGgCAtgatTTaaaggTTgagTAtgtGAAgATatAAGtaAgtyg
———————————————— TgttCtCAcCTTC-------————-—-————-—-—-———----——--CCaA
———————————————— TTGgCACATCTcC---—---ACtTAAtAGAATATGttgGAGAACA
———————————————— TTGgCACATCTcC---—---ACtTAAtAGAATATGttgGAGAACA

——————————————————————————————————————————————— AgGgAAGgGCcAtg
———————————————— TactCcCATtTTtctaaTTAgaaAAagGectTggtgAgGectgAgA

cAgcttCCTGa---————=-—-——————- AGAAAAGCAGCCACTCcT-——————————————
AACTaCCaTGC-ttTgtttAcGtgtaaAGgAAAatAatGttTgATAGtaaaTGTcCaCtT
cACTGCaCTGC---————=———————— CGAAgtGtAGCGgCcCcchAaalctTGcICTC-—

AACTGCttTGCTAATAAAGATGGtCCCAGAggAGCAGCGCcCTCATAGCCgCcaTTgTCCT
AACTGCttTGCTAATAAAGATGGtCCCAGAggAGCAGCGCcCTCATAGCCgCcaTTgTCCT
gACTGCgCC————=——=—————————— =~ ————————
AACcagCCcaCaAtTAcAcAaaGaC--AaAAAAaggGgGACcCAggtCttCTGTaacCac

--CATgGagaAAGaGG——————————=——=————————————————————————————————
aaaATAcaTGAAtgGG-—---CAtttCTAaaATgtTaAaAcATaaACAcatTtCCaTTCAL
—————— GGTGgtGtGGGTCTCAGCCCTgGCgTcGTCcCtgATTGACAACATCcCCGTTCAC
—————— GGTGgtGtGGGTCTCAGCCCTgGCgTcGTCcCtgATTGACAACATCcCCGTTCAC

———————— AtTACCAcCAgcT----------TGtAtCAGA-GCcAtTtataa”AAGG——-—-——
ggatatttgtcAaCAgAttTAaAGaaaA-—-—-———- CCACA-GtTAtTAattaAAGa-——-—---
———————— AtcACCAg-------------—-———-CtAGA-GCTtCTtCCCGAAGG-—---—
m------- gCTACCAtgAtTcCcGTGCtCCTGAACCtGA-GCcACgACCCtgAGGTTGGC
m------- gCTACCAtgAtTcCcGTGCtCCTGAACCLtGA-GCcACgACCCtgAGGTTGGC

TatccccaACTttCAgAggTACAtaGtggaatttCttGgcatTALtTtgCtGAgGGTaGGa

——————————————————————————————————————————————— CTtAGGCcAAtAGa
———————————————————————————————————— AaAttaattaTGTGtaGTtAtAaa

CTGCCCGCACCGCCGCTCATgTATGCCCTGGCCTTCgGtgCTTGCCTGgGAGGTAACGGG
CTGCCCGCACCGCCGCTCATgTATGCCCTGGCCTTCgGtgCTTGCCTGgGAGGTAACGGG

aaGtCCtaggCaatGgagtccagattttaGtaagTCAGAcCccatgTGTGAGaaggahaiG

gtAGgGcCAaaaaGeCTGAcCtcactcTaacTcAAaGTAaTGTccag——-GtTccCAGAg

cCAatGaaATtttGatTaAcCtt——————- tTcAAatTAaTGTtcCa---GtTTgaAGAC
—————————————————————————————————————————————————— GCcTttAGgA
ACA--—-————————— CTGATtggCgCgTCGgcAAACGTcGTGTGtgCAGGGaTTgCAGAA
ACA--—-————————— CTGATtggCgCgTCGgcAAACGTcGTGTGtgCAGGGaTTgCAGAA
—————————————————————————————————————————— TGgCCtGGGCTTtLCtGgt

ctgGaatCATgggtggTaATCccCaCtTtGecTgeccCtgAGeGgGalCtGtGCcatttahAA
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NM_000372.
NM_000550.
NM_000273.
NM_0013009
NM_000275.
NM_016180.
NM_ 0010125

NM_000372.
NM_000550.
NM_000273.
NM_0013009
NM_000275.
NM_016180.
NM_ 0010125

NM_000372.
NM_000550.
NM_000273.
NM_0013009
NM_000275.
NM_016180.
NM_ 0010125

NM_000372.
NM_000550.
NM_000273.
NM_0013009
NM_000275.
NM_016180.
NM_ 0010125

NM_000372.
NM_000550.
NM_000273.
NM_0013009
NM_000275.
NM_016180.
NM_ 0010125

NM_000372.
NM_000550.
NM_000273.
NM_ 0013009
NM_000275.
NM_016180.
NM_ 0010125

NM_000372.
NM_000550.
NM_000273.
NM_0013009
NM_000275.
NM_016180.
NM_ 0010125

NM_000372.
NM_000550.
NM_000273.
NM_0013009

aAt-——=————— - aTcTgCtgGTAtTttTctg-——————————————————————
CAatcaBAAtatAttattTAGTcaACataTACTatTtag-—————————————————————
tAGgAgAAaGg---——--- GTtcAtGcacACaClgTgtg-——————————————————————
CAGCAt—————=——————-— GgATAtGgGTtCTCCTtCA-—————————————————————
CAGCAt——=——=——————— GgATAtGgGTtCTCCTtCA-—————————————————————
CRAACACAGC———————mm -

CcttggAACGcAa---cTAGTgaACaaGecgCctaTgCAgtgcttataacagagttggtgt

—————— TgGAAttTTTCAGGCTgGGCTTcCCAAtgaTGGttgtGTcCTgCACTGTTgGgA
—————— TgGAAttTTTCAGGCTgGGCTTcCCAAtgaTGGttgtGTcCTgCACTGTTgGgA

ttccacTCtAAaaTTaCcacCTcttCTTAtCAAAATTtGCAACELTTCTtCctgtgaAaAt

AGtGTagcCTtCtTCcAaCTCAQGtAG—————————————————————————————————
AGGGaaAatcttCaCTttCTtAaGCAacaATGGA-———————————————————— tatTg
tGGaagAgCcCCCTCcAGacCActC-——————————————————————————————————
tGtGTTATCTCCtTgTgGCTCAtGtgGTGgTGGgATGGAATTAATAGACATCCATCEATT
tGtGTTATCTCCtTgTgGCTCAtGtgGTGgTGGgATGGAATTAATAGACATCCATCLATT

AGGcTTATagttCctTAaCTggaGCAaTGATatAAaaGectacAgagataActCcaagtTT

——————————————————————————————————————————— aAcAcAcCTgtCtTtGt
cCTgtgtttgccActGtgttTcCcTgCcTCtCAALtCgCTgAAaAaggAACTACCtatcC
————————————————————————————————————————————— TAcAgCTgCtCTaGC
gCTCgAAgACTaAAGGAAACTtCATCCATCACAACCCALtTAgtCATAaAACTACCCTgal
gCTCgAAgACTaAAGGAAACTtCATCCATCACAACCCALTAgtCATAaAACTACCCTgal

————————————————————————————————————————————— cgggACcgttgTciGt
aaTCcAgctCagcAtGAAACTgCA-——————— AAaaCACTgAACATAtAACcAtCagact
CTTgCTGTT--—-—-——— ttcActcAgccctTtTAacAttTtccCctAaGCcCA-———————
tTacaTtTc-—--—----- AcctAcTAaTgtCTCTtctAAcatcttAGAGGtcCA-——-—-—-——
CTTAgTtgc-—————==—————=——————— CaCTAGgAAQTtTtCtGAGGCtgg-——————
CccACTGTTTgAAGAAGAAAAggTgcTTaCcCTgGAgAtgCTaCAGAGaCACA--—--GTG
CccACTGTTTgAAGAAGAAAAggTgcTTaCcCTgGAgAtgCTaCAGAGaCACA--—--GTG
CgTggTGaT--—————————————=——————— CAcCAgcgICTgCgGtGGCACt———————

aTaAtTcTggccAtgtttttcAtcAtTTgaTCTgGcAgcagggCAGAGGtgCAccagGatG

GAATAGACCTTgACACTAACACTCTAATTCAAgCgAATgTTGGAACACCATGACCTCCTC
GAATAGACCTTgACACTAACACTCTAATTCAAgCgAATgTTGGAACACCATGACCTCCTC

tAAaAacCtTTcAaAaaAgaggTgTggcTttcctcAtccecctGgcaAaCATtgtCaClaa

————————————————————————————————————————— TATgtCTAAGGAaAggATG
———————————————————————————————————— tggAgaAggCaTAtGGAgAACATG
—————————————————————————————————————————————— CTgtaaAgtAAgTG
TGTGTGTCCTT-—-——-——=——————————————————————— TcTCCCcAAGGACAAAATG
TGTGTGTCCTT-—-——-——=——————————————————————— TcTCCCcAAGGACAAAATG
——————————————————————————————————————————————————— GAtAggcTG
gGTGgGatgTTgctgctaatgggagagtcatcataaaaaAcTgTCCCTAcaaggAgAgTG

cTAttTGgTaaTgaggAACTgtTAtT-—————-—--—-"———-——————— TgtaTgTGaaTTA
TTttATacTGcIctATAAATAQTALT-————————————— CcaAtcAcTgtGectTaaTTTA
T ___________________________________________________________

TagAAaGATGTgAGATAACT--TACTCAAGATTCCCCTCCAGAAAAATACGTaTGtTTaA
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NM_000275.
NM_016180.
NM_ 0010125

NM_000372.
NM_000550.
NM_000273.
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NM_000275.
NM_016180.
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NM_000372.
NM_000550.
NM_000273.
NM_0013009
NM_000275.
NM_016180.
NM_ 0010125

NM_000372.
NM_000550.
NM_000273.
NM_0013009
NM_000275.
NM_016180.
NM_ 0010125

NM_000372.
NM_000550.
NM_000273.
NM_0013009
NM_000275.
NM_016180.
NM_0010125
NM_000372.
NM_000550.
NM_000273.
NM_0013009
NM_000275.
NM 016180.
NM_ 0010125

NM_000372.
NM_000550.
NM_000273.
NM_0013009
NM_000275.
NM_016180.
NM_ 0010125

TagAAaGATGTgAGATAACT--TACTCAAGATTCCCCTCCAGAAAAATACGTaTGETTaA

P-———— s e TGcTTTg
TTACATGgTGTTgGgggAagAaaACctAcGcTTCaggctCAGAgAA-——-—accTGgaTTc
AAgtgCTcttatIT--——--————==——=———=—————————————— tAAAAAATtgAaAT

AAtagCaTtaTcTTATcatTtatcAgccttttAtgTattttcCaAgtAAAALATELAACAT

AAACCCTTCCTgcTATACATAGGAAaAGACACACAT--——-- CCACCtAAAAtLTGAcCtgT
AAACCCTTCCTgcTATACATAGGAAaAGACACACAT--——-- CCACCtAAAALTGACtgT
tcgCtCTcttTgTITAgA———————————— =~~~ — - ————
AAAtCCTgCCTcTctcACtTgGaAgctGtgttACAC—————————=——=————— TGgggAT
AaTtTTgAtTTtTgc———-——————————————————— cTtcTgaTTAttTaAaGaTcTAT
AtTATTTcATTGgtc———-—-——--——————-————————— TTCtTtTTTAtCTG--GtTcTAT
——————————————————————————————————————————————————— AaGgTccAc
ACTgTTTAACTGTCA-—————————————————————————— ATTctcCTGAGGcTAaAC
ACTgTTTAACTGTCA-—————————————————————————— ATTctcCTGAGGcTAaAC
————————————————————————————————————————————————————————— TAT

gtTATTTAcTTGTttattagttagcacttagaatgagTTCaTtTTTAggTGAGataATAT

ATAtgT-—-—-———————— ===~ ————— TTTATTggcCCCtT
ATgaAT-———————————————— - ———— gcTATTTTTtCCcT
Blcctl--—————
AcAgtT-——-———=——=—==———— ==~ ———— TgTTTTTCttgT
AcAgtT-——-———=——=—==———— ==~ ———— TgTTTTTCttgT
ollgo@@------------- --——— - -

AATCACtTttCATGTTAAAATAATCAGCATTCAAATtGTATGCTTTCTGAATATAGACTT
AATCACtTttCATGTTAAAATAATCAgCATTCAAATtGTATGCTTTCTGAATATAGACTT

ccagcCCcAACgTGTTAccActcTtActAgTttttTgtTAatCTTTCc————————————

——————————————————————— TAt tTtAATAAAACAgtgA-------gBAaTc-----
caaaGaActgtaTaaggTGGTCaTAAGTgAATAtttTAatTA-—————— AAALTG-—-—---
———————————————— ggGGaaGTAgtTAAATARAATAGtTA-------tgACTG-----

TCTGGGAAAAGGTTTACTGCTCGTAAGgAAACALLtTAtgTATTAAAATAAACTGTTCCT
TCTGGGAAAAGGTTTACTGCcTCGTAAGgAAACALLtTAtgTATTAAAATAAACTGTTCCT

——————————————————————— TAgGTcAATAAAgagacaA-------tgACccTaaCc
——————————————————— GgCaTtttTAAATAAAAaccaag-———————CAAaTG—————
--—-TAAAAAAAAAAAAAAAAAA
---gtAAAAAtAAAtAAtAACA

-——aAAAAAAAAAAAAAAA-——
TgATAAAAAAAAAAAAAAAAAA
TgATAAAAAAAAAAAAAAAAAA
TcAgAAAAAAAAAAAAAAAAAA
--—-TAAAAAAAAAAAAAAA---
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Dl PLTT PETigunn. == ety i A medl

NM_000372.4 0.23161
NM_000550.2 0.24988
NM_000273.2 0.25532
NM_001300984.1 -0.00014
NM_000275.2 0.00014
NM_016180.4 0.03273
NM_001012509.3 0.05327

Tree Data

(
(
(

MM_888372.4:8,23161,
MM_BBB558.2:8, 24988 )
19, 84651,
MM_BBB273,2:8,25532)
19.88514,

{
NM_9O81388984.1:-9.88014,

MM_BBB275.2:8,88014)
19, 27168,

{

MM_B816188.4:8.83273,
MM_B881812589.3:8.85327)
18.22222);

PhyML RESULTS

1 |NM_001300981.1_Homo_sapiens OCA2_melanosomal _ransmembrane_prox
J INM_0002752_Homo_ sapens_ OCA2_melanosomal _transmembrane_protein
09 NM_0002732_Homo_sspieas_G_proteincoupled receptor_ 143_GPR143 m
1 = NM_0161804_Homo_sapiens_solute carrier_family_45_member 2 SLCAS
L NM_001012509.3_Homo_sapiens_soluse_carrier_family_45_member 2 SL
0.8 NM_0003724_Homo_sspiens_tyrosinase_ TYR_ mRNA
NM_000550.2_ Homo_sapiens_tyrosinase_related_protein_|_TYRPI_mRNA

03

Mega X RESULTS

—— NM 000273.2 Homo sapiens G protein-coupled receptor 143 (GPR143) mRNA

|— NM 001012509.3 Homo sapiens solute carrier family 45 member 2 (SLC45A2) transcript variant 2 mRM
NM 016180.4 Homo sapiens solute carrier family 45 member 2 (SLC45A2) transcript variant 1 mRNA
NM 000275.2 Homo sapiens OCA2 melanosomal transmembrane protein (OCA2) transcript variant 1 n
NM 001300984_1 Homo sapiens OCA2 melanosomal transmembrane protein (OCAZ2) transcript variant

—— NM 000550.2 Homo sapiens tyrosinase related protein 1 (TYRP1) mRNA

— NM 000372.4 Homo sapiens tyrosinase (TYR) mRNA
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Bioedit RESULTS
7 Populations

Neighbor-Joining/UPGMA method version 3.6

Neighbor-joining method

Negative branch lengths allowed

NM 000550.2Homosapienstyrosina

a2 .l

+NM 01€180.4Homosapienssoluteca

+---NM 001012509.3Homosapienssolut

1 ____________________________
! ! +NM _001300984.1HomosapiensCCAZm
! ! $o—————- 4
! e 5 +NM _000275.2HomosapiensOCAZmela
| 1
! +---NM _000273.2HomosapiensGprotein
!
F—m =g NM 000372.4Homosapienstyrosina
remember: this is an unrooted tree!
Between And Length
1 NM 000550.2Homosapienstyrosina 0.32134
1 3 1.45397
3 2 0.93395
2 NM 01€180.4Homosapienssoluteca -0.13791
2 NM 001012509.3Homosapienssolut 0.20801
3 5 0.47c44
5 4 0.41271
4 NM 001300984.1HomosapiensOCAZm -0.00053
4 NM 000275.2HomosapiensOCAZmela 0.00053
= NM 000273.2HomosapiensGprotein 0.19789
1 NM 000372.4Homosapienstyrosina 0.4724¢
DISCUSSION equivalent genes coming from several

Albinism is a typical genetic disease. The
only cause for this disease is the changed
genetic code of the genes. This is the
major reasons why till date no medicine
for disease has been developed. The study
of its genetic code in humans and other
related species with its similarity to the
related genes may help us know more
details about the disease and in the
development of genetic medicine or
treatment of these diseases. Genetic
treatment is the only way to cure these
genetic diseases [5].

Phylogenetics is a special kind of
phylogeny that relies on the comparison of

species for reconstructing the genealogic
tree of the genes and finding out who is
the closest relative of whom in the family.
The phylogenetic analysis of the genes
reveals the relationship of the genes and
their variants responsible for
phenylketonuria and hyperphenyalanemia.
The purpose of the phylogeny is to study
how the environmental conditions and
other factors have led to the diversification
of the sequences [6-9]. The studies also
help us to analyse where mutation have
taken place in the nucleotide sequences
and thus leading to change in the amino
acids. This analysis groups the sequences
according to level of their similarity.
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As the first step towards phylogenetic
analysis the genes and their variants
responsible for the cause of albinism have
been identified. The genes OCA1, OCA2,
OCAZ3, OCA 4, OAland it’s variants were
first identified and selected from
NCBI.The similarity of these sequences in
related organisms has been studied by
using BLAST for the selected gene
sequences. The similar  sequences
responsible for the concerned disease are
selected for the further analysis and
constructing their phylogeny.

The further analysis of the genes was done
by  conducting  multiple  sequence
alignment of the selected sequences using
bioinformatics tools like Clustal Omega,
MUSCLE and Mega X These alignments
showed the pattern of how the gene codes
evolved or changed by mutation with time
and other environmental factors.

To study the phylogenetic relationship of
the genes responsible for occulocutaneous
and ocular albinismand to check the
validity of the results received
phylogenetic trees have been generated
using various bioinformatics tools like
PHYLM, MEGA X, BioEdit. The results
obtained show that evolution and time all
the responsible genes have undergone
change in their genetic code due to
mutations. These mutations may have been
caused by the changing environmental
conditions, the living and the food habits.
All  the sequences analysed show
significant divergence from the node of the
tree. All the sequences OCALl, OCAZ2,
OCA3, OCA 4, OAl and its variants have
shown great similarity with each other.
The OCAZ2 and the OA1 genes have shown
the maximum divergence from the tree
node showing that these genes have
undergone the maximum number of
mutations with time. The present
phylogenetic studies have opened a new
path for the further analysis of the gene
sequences and to develop new genetic

medicines for Albinism and its various
types.
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