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Abstract— Endometrial cancer begins in the layer of cells that
form the lining (endometrium) of the uterus. The genetic causes,
mainly hereditary causes, contribute to 2-10% of endometrial
cancer. Since endometrial cancer is becoming one of the main
cancers effecting women in eastern India, the genes important in
its context need to be identified and studied thoroughly. This
study was performed with the aim of understanding conservation
of the genes and the proteins encoded by them which are
important with reference to endometrial cancer. For this
purpose, the genes that were analyzed included PTEN, Tp53,
WNT4, BRAF, PIK3CA, MGMT and SMAD family. The GENE
similarity between Human (Homo sapiens), Mice (Mus musculus)
and Zebra fish (Danio rerio) were analyzed. The FASTA
Nucleotide Sequences were taken from NCBI-GENE and the
FASTA Protein sequences were taken from UNIPROT. The
‘Phylogenetic tree view’ of Nucleotide and Protein and ‘Cobalt
Multiple Sequence Alignment’ of protein showed GENE
similarity between the three organisms. Around 70%-85%
identity was observed between genes of human, mice and zebra
fish.

Keywords—Endometrial Cancer; Hereditary factors; Gene
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l. INTRODUCTION :

Endometrial cancers are responsible for about 5% and 2%
of worldwide cancer incidence and mortality among women,
respectively. In women, endometrial cell carcinomas (ECCs)
are the most common malignancy of the female genital tract in
the world and the fourth most common one after breast, lung,
and colorectal cancer. Studies have indicated that although
approximately 90% of cases of endometrial cancer are
sporadic, the remaining 10% of cases are hereditary (Mikuta,
1993; Lentz, 1994; Rose, 1996; Murali et al., 2014).

Based on reports of genes affected under endometrial
cancer incidences, seven genes were selected for analysis. They
included PTEN, Tp53, WNT4, BRAF, PIK3CA, MGMT and
SMAD family (Doll et al., 2008; Prat and Franceschi, 2014).

1. MATERIALS AND METHODS

The genes that were analyzed included PTEN, Tp53, WNT4,
BRAF, PIK3CA, MGMT and SMAD family. The GENE
similarity between Human (Homo sapiens), Mice (Mus

musculus) and Zebra fish (Danio rerio) were analyzed. The
FASTA Nucleotide Sequences were taken from NCBI-
Nucleotide and the FASTA Protein sequences were taken
from UNIPROT. Basic Local Alignment Search Tool Analysis
(BLAST) comparison between nucleotide or protein
sequences was done and regions of local similarity between
sequences were identified.

BIOINFORMATICS TOOLS IN GENETIC ANALYSIS
(Zhang et al., 2000; Morgulis et al., 2008):

BLAST: The Basic Local Alignment Search Tool (BLAST)
finds regions of local similarity between sequences. The
program compares nucleotide or protein sequences to
sequence databases and calculates the statistical significance
of matches. BLAST can be used to infer functional and
evolutionary relationships between sequences as well as help
identify members of gene families.

FASTA: FASTA format is a text-based DNA and protein
sequence alignment software package format for representing
either nucleotide sequences or amino acid sequences, in which
nucleotides or amino acids are represented using single-letter
codes. The format also allows for sequence names and
comments to precede the sequences.

UNIPROT: UniProt is a freely accessible database of protein
sequence and functional information, many entries being
derived from genome sequencing projects. It contains a large
amount of information about the biological function of
proteins derived from the research literature. The mission of
UniProt is to provide the scientific community with a
comprehensive, high-quality and freely accessible resource of
protein sequence and functional information.

I1l.  RESULTS:

The ‘Phylogenetic tree view’ of Nucleotide and Protein and
‘Cobalt Multiple Sequence Alignment’ of protein showed
GENE similarity between the three organisms.
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FIGURES

A. Nucleotide Blast (Nucleotide—Nucleotide):

Optimized for Highly similar sequences (megablast)

Nucleotide Sequence: The nucleotide collection consists of
GenBank+EMBL+DDBJ+PDB+RefSeq  sequences,  but
excludes EST, STS, GSS, WGS, TSA, patent sequences as
well as phase 0, 1, and 2 HTGS sequences and sequences
longer than 100Mb. The database is non-redundant. Identical
sequences have been merged into one entry, while preserving
the accession, Gl, title and taxonomy information for each
entry.

1) PTEN:

>NC_000010.11:87863625-87971930 Homo
chromosome 10, GRCh38.p13 Primary Assembly

sapiens

>NC_000085.6:32757577-32826160 Mus musculus strain
C57BL/6J chromosome 19, GRCm38.p6 C57BL/6J
>NC_007123.7:¢17424162-17400669 Danio rerio strain
Tuebingen chromosome 12, GRCz11 Primary Assembly]

Homo sapiens T cell receptor beta variable orphans on chromosome 9 (TRBV/ORY) on chromosome 9
_3Homo sapiens chromosome 9 duplication of the T cell receptor beta locus and trypsinogen gene fami...

‘ ?Human DNA sequence from clone RP11-384P7 on chromosome 9, complete sequence
‘ 7PREDICTED: Rhinopithecus bieti phosphatase and tensin homolog (PTEN), transcript variant X1, m..

R
0 @l primates| 11 leaves
O——primates | 3 leaves

W primates| 2 leaves

001 ‘rhlulliple organisms | 61 leaves

‘pn'males and unknown | 20 leaves

NB:-- In this sequence
sequence of PTEN

chromosome 9 complex DNA

Figure 1: Nucleotide Blast results for PTEN

2) P53:

>NC_000017.11:c7687550-7668402 Homo
chromosome 17, GRCh38.p13 Primary Assembly

sapiens

>NC_000077.6:69580348-69591873 Mus musculus strain
C57BL/6J chromosome 11, GRCm38.p6 C57BL/6J

>NC_007116.7:24086227-24097807 Danio rerio strain

Tuebingen chromosome 5, GRCz11 Primary Assembly]

3PREDICTED: Tursiops truncatus WD repeat containing antisense to TPS3 (WRAPS3), transeript variant X3, mRNA
O PREDICTED: Tursiops truncatus WD repeat containing antisense to TPS3 (WRAPS3),transcript variant X1, mRNA

9 Canis lupus familaris isolate CF1 1 P53 (TPS3) gene, complete eds
W pines | 17 laves
Il PREDICTED: Mandrillus leucophacus tumor protein p33 (TPS3), transcript variant .
o primates |3 leaves
~primates | 3 leaves

ol primates | T leaves

—
0.04 | L4

*‘Multiple organisms | 67 eaves

NB: Antisense of TP53 transcript variant, mMRNA WD repeats.

Figure 2: Nucleotide Blast results for P53

3) WNT4:

>NC_000001.11:c22143981-22117308 Homo
chromosome 1, GRCh38.p13 Primary Assembly

sapiens

>NC_000070.6:137277635-137299501 Mus musculus strain
C57BL/6J chromosome 4, GRCm38.p6 C57BL/6J
>NC_007122.7:¢39202915-39167846 Danio rerio strain
Tuebingen chromosome 11, GRCz11 Primary Assembly]

PREDICTED: Sorex arancus winglesstype MMTV integration site family, member 4 (WNT4), mRNA
~9PREDICTED: Equus przewalskii wingless-type MMTV integration site family, member 4 (WNT4), transcript variant X1, mRNA
9PREDICTED: Desmodus rotundus Wat family member 4 (WNT4), mRNA

9 rodents nd buss |4 leaves

——Qamivors |4leaves

9PREDICTED: Oreinus orca wingless-type MMTV inegration sie family, member 4 (WNT4), transcript variant X2, mRNA
-9 49 PREDICTED: Lipotes vexilfer wingless-type MMTV integration site family, member 4 (WNT4), ranscript variant X2 m..
—— —PREDICTED: Vicugna pacos Wnt family member 4 (WNT4), transcript variant X2, mRNA

0

Y Lo “evertoedunglats | eaves

- —aplacenils |2 eaves
PREDICTED: Otolemur garnettii Wot family member 4 (WNT4), mRNA

— E | primates | leaves

003
—‘pn'maies and unknown |8 leaves

NB: MMTYV integration site familyWNT4 transcript variant.

Figure 3: Nucleotide Blast results for WNT4

4) B-Raf:

>NC_000007.14:c140924929-140713328  Homo
chromosome 7, GRCh38.p13 Primary Assembly

sapiens

>NC_000072.6:¢39725658-39603231 Mus musculus strain
C57BL/6J chromosome 6, GRCm38.p6 C57BL/6J
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>NC_007115.7:¢12102123-12072421 Danio rerio
Tuebingen chromosome 4, GRCz11 Primary Assembly]

strain

7PREDICTED: Microcebus murinus B-Raf proto-oncogene, serine/threonine kinase (BRAF), trans

};PREDICT ED: Microcebus murinus B-Raf proto-oncogene, serine/threonine kinase (BRAF), trans

|

OPREDICTED: Microcebus murinus B-Raf proto-oncogene, serine/threonine kinase (BRAF), trans
(BRAF)

\
YPREDICTED: Microcebus murinus B-Raf proto-oncogene, serine/threonine kinase (BRAF), trans(

0
‘ @ univores | 141eaves

’—4 primates | 4 leaves

—_—
9 9PREDICTED: Pan paniscus B-Raf proto-oncogene, serine/threonine kinase (B

primates | 2 leaves
primates and unknown | 76 leaves

NB: Braf proto Oncogene is similar in Microcebus murinus

Figure 4: Nucleotide Blast results for B-Raf

5) PIK3CA:

>NC_000003.12:179148114-179240093  Homo
chromosome 3, GRCh38.p13 Primary Assembly

sapiens
>NC_000069.6:32397059-32468486 Mus musculus strain
C57BL/6J chromosome 3, GRCm38.p6 C57BL/6J

>NC_007122.7:¢34522237-34484780 Danio rerio
Tuebingen chromosome 11, GRCz11 Primary Assembly]

strain

QPREDICTED: Dusypus ovemcinctus phosphaidinsitol 4 5-bisphosphse 3-iasecatalytic subunit apha soform- B (LOCIOMS111), et vaiant.
OPREDICTED: Dasypus ovemeinetusphosphidyfnositol 4 5-isphosphate i calytc subut il soform- ke (LOCIOMSTI 1, ranseiptvrian.
-9 PREDICTED: Chloroczhus sabous phosphaidfinosiol4 -isphosphate Kinse, ctalyic st alpha (PIK3CA). transcrt va.,
0 Qs s
._o
s ad it v
—
s e dpin e s v
9—-1 s | 2kaes
OPREDICTED: Equus caballsphosphatdylinotol4,-iphosphate -knasecatalytc subunit apha (PIK3CA), rascrpt vt X3, nRNA
9PREDICTED: Equus caballs phosphatidylinosito-4.5-bisphosphte nase catalyte subunit alpha (PIK3CA) trnscript vt X1, mRYA
— —emions| ks

—
—‘Multiple orgaiss | 2 leaves

_—

NB: PIK3CA transcript variant for the different primates like
alpha and beta.

Figure 5: Nucleotide Blast results for PIK3CA

>NC_000073.6:136894463-137128193 Mus musculus strain
C57BL/6J chromosome 7, GRCm38.p6 C57BL/6J

>NC_007128.7:¢c20218391-20214215 Danio rerio
Tuebingen chromosome 17, GRCz11 Primary Assembly

strain

%PRED[CTED: Macaca nemestrina uncharacterized LOC103470633 (LOC103470833), transcript vanant
¢ PREDICTED: Macaca mulatta wcharacterized LOCLL4G7007L (LOCI14670071), neBNA
PREDICTED: Macaca nemesfrina uncharacterized LOC103470633 (LOC103470653), trnscript variant...

OPREDICTED: Chlorocebus sabaens uncharacterized LOCI03216707 (LOC10321..
] \ OPREDICTED: Fiiocolobus teplroseceles uncharacterized LOC1 11350813 (LOCT11330813), 0.
' Homo sapiens O6-methylguanme DNA methyltransferase (MGMT) gene, miron 1, partial sequence
b ONC 000010.11:129467241-129770983 Homo sapiens chromosome 10, GRCh38p13 Primary Ascembly

|0-02_| -E';Homo sapiens 0-6 eyl uamne.DINA medhylansferase (MIGMT), RefSeqGene on chromosomse 10
‘-’)Humaﬂ DNA sequence from clone RP11-300B2 on chromosome 10, complete sequence

]

NB: MGMT transcript variant for the ncRNA where intron 1.

Figure 6: Nucleotide Blast results for MGMT

7) SMAD4:

>NC_000018.10:51030213-51085042 Homo
chromosome 18, GRCh38.p13 Primary Assembly;

sapiens
>NC_000084.6:c73703791-73634790 Mus musculus strain
C57BL/6J chromosome 18, GRCm38.p6 C57BL/6J;

>NC_007116.7:6870899-6922681  Danio  rerio
Tuebingen chromosome 5, GRCz11 Primary Assembly]

strain

gPREDlC’IED: Dasypus novemeimctus sernesangime sepefifive matrx protein 3-ike (LOC101433441), mBNA
OFREDICTED: Dasypus novemetnctus SMAD family member 4 (SMAD4), transerpt vanant X3, mise ...
9 0l e and et & s |5
8 ) Sefurus carolinensis genome assembly, chromosome: 13
| 00 even-toed gt nd e & ol 9 leaves
9

‘cmivnresl 13 leaves

9
il roden |9 leaves

9 s e

e i e

NB: SMADA4 transcript variant of mMRNA

| 004 |

Figure 7: Nucleotide Blast results for SMAD4

6) MGMT: 8) SMAD3:
. >NC_000015.10:67065602-67195195 Homo sapiens
NC_000010.11:129467241-129770983 Homo sapiens  chromosome 15, GRCh38.p13 Primary Assembly:
chromosome 10, GRCh38.p13 Primary Assembly ’ ’
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>NC_000075.6:c63757994-63646766 Mus musculus
strainC57BL/6J chromosome9, GRCm38.p6 C57BL/6J ;

> NC_007118.7:c34149234-34106111 Danio rerio strain
Tuebingen chromosome 7, GRCz11 Primary Assembly]

#PREDICTED: Dasypus novemeinctus SMAD family member 3 (SMAD3), transeript variant X2, mRNA
PREDICTED: Otolemur gamettii SMAD family member 3 (SMAD3), mRNA

il rodens | 3 leaves

'] OPREDICTED: Mustela erminea SMAD family member 3 (SMAD3), transcript variant X1, ..
9 PREDICTED: Ursus arctos horribilis SMAD family member 3 (SMAD3), transcript variant X2, ..
OPREDICTED: Ursus arctos horibilis SMAD family member 3 (SMAD3), transcript variant X1, ..

% 9
9 ] camivores | 2 leaves
ol odd-toed unguilates |2 leaves
9 8l rodents | 2 leaves
9 Mus museulus SMAD family member 3 (Smad3), mRNA

" 9 ‘mdeutsllfl leaves
Q
® el odents | 3 leaves
ol fultiple organisms | 5 leaves

|0.03 I ']
atfl uliple orpmnisos | 31 leaves
NB:SMAD3 family transcript variant mMRNA

Figure 8: Nucleotide Blast results for SMAD3

9) SMAD2:

>NC_000018.10:c47931188-47808957 Homo
chromosome 18, GRCh38.p13 Primary Assembly;

sapiens
>NC_000084.6:76241090-76311748 Mus musculus strain
C57BL/6J chromosome 18, GRCm38.p6 C57BL/6J;

>NC_007121.7:c14929659-14871136 Danio rerio
Tuebingen chromosomel10, GRCz11, Primary Assembly]

strain

OPREDICTED: Dasypus novemeinctus basic prolme-rich protein-Tke (LOCI11768000), mRNA

lbats | leaves
I ol even-toed wgultes | 5 Leaves
9 ‘camivore: 9 leaves

ol kales & dolphins | 5 leaves

0
3 Secturus earolimenss genome assembly, chromosome: 13
2 PREDICTED: Mierocebus rurimus SMAD farmily member 2 (SMAD2), transeript variant...
| 004 | " PREDICTED: Mierocebus rurimus SMAD famly member 2 (SMAD?), transeript vanant...
ol e oganiss | 76 Jeaves

NB: SMAD?2 transcript variant proline rich protein.

Figure 9: Nucleotide Blast results for SMAD2

>NC _007112.7:¢35929002-35897043 Danio rerio strain

Tuebingen chromosome 1, GRCz11 Primary Assembly]

PREDICTED: Sapajus apella translation initiation factor [F-2-like (LOC116328992), mRNA
PREDICTED: Macaca nemestrina SMAD family member 1 (SMADI), transcript variant...
PREDICTED: Macaca nemestrina SMAD family member 1 (SMAD!), transcript variant...
4 PREDICTED: Theropithecus gelada SMAD famuily member 1 (SMAD!), transcript var.
PREDICTED: Theropithecus gelada SMAD fimuily member | (SMAD1), transeript var...
PREDICTED: Rlumopithecus bieti SMAD family member 1 (SMAD1), transcript variant X7, mRNA
PREDICTED: Rhinopithecus bieti SMAD family member 1 (SMAD]), transenipt variant X3, mRNA
PREDICTED: Rhinopithecus bieti SMAD family member 1 (SMADI), transcript variant X3, mRNA
PREDICTED: Pan troglodytes SMAD family member 1 (SMAD!), transcript variant X2, mR_..
@ —0Homo sapiens cDNA FLT13261 fis, clone OVARC1000912
ONC_000004.12:145481306-145559176 Homo sapiens chromosome 4, GRCH38.p13 Primary A...
Homo sapiens SMAD fanxly member 1 (SMAD!), RefSeqGene on chromosome 4
‘Homo sapiens cDNA clone IMAGE: 5724430
‘Homo sapiens BAC clone RP11-301H24 from 4, complete sequence

| 0.02 |

NB: SMAD1 transcript of Homo sapiens cDNA member.

Figure 10: Nucleotide Blast results for SMAD1

B. Blastp (protein-protein BLAST)

The mission of UniProt is to provide the scientific community
with a comprehensive, high-quality and freely accessible
resource of protein sequence and functional information.

1) PTEN:>sp|P60484|PTEN_HUMAN
Phosphatidylinositol 3,4,5-trisphosphate 3-phosphatase and
dual-specificity protein phosphatase PTEN OS=Homo sapiens
0X=9606 GN=PTEN PE=1 Sv=1;
>sp|O08586|PTEN_MOUSE  Phosphatidylinositol ~ 3,4,5-
trisphosphate  3-phosphatase and dual-specificity protein
phosphatase PTEN OS=Mus musculus OX=10090 GN=Pten
PE=1 Sv=1; >tr|Q6TGR5|Q6TGR5_DANRE
Phosphatidylinositol 3,4,5-trisphosphate 3-phosphatase and
dual-specificity protein phosphatase PTEN OS=Danio rerio
0OX=7955 GN=ptenb PE=2 SV=1

34.5-rsphosph
34 S-risphosphy
: 345 igophe3phophne o s
99 8 lizards | 2 leaves

9 itol 3 4,5-risphosphate 3-phosphatase and dul-specificin

U] 34, 3-phosph d dual-specificity
ylinositol 3,4,3-trisphosphate 3-phosphs d dual-specificity protein phosphatase PTEN [Gallus gallus]

9 tylinosito] 3 4,3-trisphosphate 3-phosphatase and dual-specificity protein phosphatase PTEN [Omithorhynchus anatimus]

-phosphatase and dual-specificity protein phosphatase PTEN [Cofumix japonica]
-phosphatase and dual-specificity protein phosphatase PTEN [Podarcis muralis]

ty protein phosphatase PTEN [Lacerta agilis]

PTEN [Psendonaja textilis]
 Phosphatase PTEN [Notechis scufatus]

9 ol warsupials | 4 leaves
34 5-trisphosphate 3-phosph
@phosphatase and tensin-like [synthetic constrct]
9 d"phoiphzllse and tensin-like [synthetic construct]
P phosphatase and tensin-like [synthetic constract]

d dual-specificity protein phosphatase PTEN [Fahydra 1

10) SMADl 'L' (:hales&dnlphmxanduhhm&hlm\Zleam
[Muipl orgavisms 81 leaves
>NC_000004.12:145481306-145559176  Homo  sapiens ~ BLASTP
chromosome 4, GRCh38.p13 Primary Assembly;
>NC_000074.6:c79399428-79338395 Mus musculus strain . .
C57BL/6J chromosome 8, GRCm38.p6 C57BL/6J; Figure 11: Blastp results for PTEN
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2) P53: >sp|P04637|P53_HUMAN Cellular tumor
antigen p53 OS=Homo sapiens OX=9606 GN=TP53 PE=1
SV=4; >sp|P02340|P53_MOUSE Cellular tumor antigen p53
0OS=Mus musculus OX=10090 GN=Tp53 PE=1 SV=4;
>sp|P79734|P53_DANRE Cellular tumor antigen p53
OS=Danio rerio OX=7955 GN=tp53 PE=1 SV=1

Hypothetical predicted protein [Marmota monax]

Hypothetical predicted protein [Marmota monax]

RecName: Full=Cellular tumor antigen p33; AltName: Full=Tumor suppressor p33 [Manmota monax]
PREDICTED: cellular tumer antigen p33 [Marmota marmota marmota]

cellular tumor antigen p33 [Tetidomys tridecemlineatus]

cellular fumor antigen p33 [Urocitellus parryil]

'PREDICTED: cellular tumor antigen p33 [Galeopterus variegatug]

BLASTP

Figure 12: Blastp results for P53

RecName: Full=Cellular tumor antigen p33; AlfName: Full=Tumor suppressor p33 [Marmota monax]
Hypothetical predicted protein [Marmota monax]

Hypothetical predicted protein [Marmota monax]

PREDICTED: cellular tumor antigen p33 [Marmota marmota marmota]

cellular tumor antigen p33 [Ietidomys tridecemlineatns]

cellular tumor antigen p33 [Urocitellus parryi]

PREDICTED: cellular tumor antigen p33 [Galeopterus variegatus]

Ocellular tumor antigen p33 [Carlito syrichta]

Ocelhular tumor antigen p33 [Microcebus murimus]

primates | 3 leaves
primates and placentals | 15 leaves

primates | 4 leaves

I 0.04 I

Multiple organismus | 67 leaves
Multiple Sequence Alignment

Figure 13: MSA results for P53

3) WNT4: >sp|P56705\WNT4_HUMAN Protein Wnt-4
OS=Homo sapiens OX=9606 GN=WNT4 PE=1 SV=4,
>sp|P22724\WNT4_MOUSE  Protein  Wnt-4  OS=Mus
musculus 0X=10090 GN=Wnt4 PE=1 Sv=l;
>sp|P47793|WNT4A_DANRE Protein  Wnt-4a OS=Danio
rerio OX=7955 GN=wnt4a PE=2 SV=1

<ol Multple organismus | 25 leaves

carnivores |2 leaves

protein Wat-4 isoform X1 [Ursusarctos horibili]

protein Wat 4 [Urocitellus parryi]

PREDICTED: protein War-4 isoform X1 [Erinaceus europseus]

Miltiple organisms | 4 eaves
protein Wat-4 isoform X1 [Lagenoshynchus obliquidens]
prituates an ofber sequences | 2 leaves
protein Wat-4 [Euetopias jubatus]
otein Wat-4 precursor [Fomo sapiens]
ol fultiple organisms | 10 leaves
{ HUMAN Protein PE-15V=4
9 ypothetical protein EL555 014658 [Monodon monoceros]
Multple organisous| 12 leaves
carnivores and even-toed ungulates |3 leaves
whles & dolphins and camivores | 7 leaves
protein W4 soform X1 [Valpes vulpes]
Protein Wt4 [Peropus alecto]
primates |2 leaves
protein Wat-4 isoform X1 [Delphinapterus leucas]
protein Wat-4 [Leptonychotes weddelli]
placentls and other sequences | 2 leaves

Io 005 ﬂd\dﬂpk organisms | § leaves

Irodents and bats | 12 leaves.

BLAST P

Figure 14: Blastp results for WNT4

Bunnamed protem product [Gulo gulo]
CMulﬁple organisms | 8 leaves
& Multiple orgamsms | § leaves
Multiple orgamisms | 4 leaves
odd-toed ungulates and bats | 2 leaves
rodents and primates | 2 leaves
whales & dolphins and rodents | 7 leaves
rodents | 3 leaves
even-toed ungulates and bats | 2 leaves
PREDICTED: protein Wnt-4 isoform X1 [Capra hircus]
protein Wnt-4 isoform X2 [Bos taurus]
WNT4 [Bubalus bubalis]
PREDICTED: protein Wnt-4 isoform X1 [Panthera pardus]
protein Wnt-4 isoform X2 [Equus caballus]
otein Wat-4 isoform X2 [Physeter catodon]
protein Wnt-4 isoform X3 [Physeter catodon]
protein Wnt-4 isoform X1 [Fhinolophus fernme quinum]
rodents | 9 leaves

I 0.02 I

Multiple organisms | 46 leaves
Multiple Sequence Alignment

Figure 15: MSA results for WNT4

4) BRAF: >sp|P15056|BRAF_HUMAN Serine/threonine-
protein kinase B-raf OS=Homo sapiens OX=9606 GN=BRAF
PE=1 SV=4; >sp|P28028|BRAF_MOUSE Serine/threonine-
protein kinase B-raf OS=Mus musculus OX=10090 GN=Braf
PE=1 SV=3; >tr|Q75V91|Q75V91_DANRE Serine/threonine
protein kinase BRAF OS=Danio rerio OX=7955 GN=braf
PE=2 Sv=1
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(PREDICTED: serune/threonme-protemn kinase B-raf soform X1 [Callithrix ac...
PPREDICTED: serune threpmm-protein kimase B-raf soform X2 [Callithrix ac...
PREDICTED: serine threontme-protein kimase B-raf soform X3 [Callihrix jac..

camvores and primates | 4 leaves

serine/trecnime-protein kinase B-raf tsoform X5 [Papio anubis]
serine/trecnime-protein kimase B-1af tsoform X2 [Macaca nemestrmg]
serine/threomne-protein kinase B-raf soform X6 [Papio amubis]

PREDICTED: sertne/fhreqine-protemn kinase B-raf isoform X1 [Cercocebus 2.

Ml orniens | 0 s

| 0.003 |

BLAST P

Figure 16: Blastp results for BRAF

" umnamed rofen prouet[scaca Fsccnars]
prmats e

' [ %mﬁmﬂhmniue—pmtem mase B somn X [P i
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Figure 17: MSA results for BRAF

5) PIK3CA:
Phosphatidylinositol

>sp|P42336|PK3CA_HUMAN
4,5-bisphosphate  3-kinase catalytic
subunit alpha isoform OS=Homo sapiens OX=9606
GN=PIK3CA PE=1 SV=2;>sp|P42337|PK3CA_MOUSE
Phosphatidylinositol ~ 4,5-bisphosphate  3-kinase catalytic
subunit alpha isoform OS=Mus musculus OX=10090
GN=Pik3ca PE=1 SV=2; >tr|F1IQAD7|F1QAD7_DANRE
Phosphatidylinositol ~ 4,5-bisphosphate  3-kinase catalytic
subunit OS=Danio rerio OX=7955 GN=pik3ca PE=3 SV=2

phosphafdylnostol - mase [Homo sapens]

hosphafdylimositl 4 J-bispbosphete -kmasecatalyte subumut alph 5ofomn ssoformn X1 [Aotus nancymnaee]

PREDICTED: phosphatitymsitl 4 -usphosphte 3-knase catelyte subustalpha soform Samin bolvizns bolvienis]
PREDICTED: phosphatiefiositol 4 -isphosphate 3-Kinase catlyte subuuut lph 5oform Cebus eapueis mittor]
phosphatidylinostol 4, -bisphosphate -viase ctalyfic subunit afphaisoform sofom X2 [ Aot nancynueae]

PREDICTED: phosphatiyinositl 4 -isphosphate -kmase catalytc subvust apha isoform el jcchns)

oats | 4 leaves

PREDICTED: phosphatidsnostol 4 -bsphosphate -imase catalytic subunit afphaisoform [Mimopter.
rodeats | 2 leaves
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Figure 18: Blastp results for PIK3CA
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Figure 19: MSA results for PIK3CA

6) MGMT >sp|P16455MGMT_HUMAN Methylated-
DNA--protein-cysteine methyltransferase OS=Homo sapiens
0OX=9606 GN=MGMT PE=1 Sv=l,
>sp|P26187|MGMT_MOUSE Methylated-DNA--protein-
cysteine methyltransferase OS=Mus musculus OX=10090
GN=Mgmt PE=1 SV=3; >tr|Q568B0|Q568B0_DANRE Mgmt
protein (Fragment) OS=Danio rerio OX=7955 GN=mgmt
PE=2 Sv=1

mefhylated-DNA.-protein-eysteine methyliransferase [Arvicanthis milofieus]
methylated-DNA--protein-cysteme methylansfersse [Octodon degus]
A methylated- DNA--protem-cysteme methylransferase isoform X1 [Fukomys damar...

—

BLAST P
Figure 20: Blastp results for MGMT
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mehylated- DNA-protemn-cysteime methyitransferase isoform X1 [Qtolemur garuett]
mefhylated-DNA--protemn-cystemne mehyltransferase soform X2 [Otolemmr garuet]

ol occ-toed mgultes 4 laves
b 4
9

3 o0l rodents ad placntls | eves
methylated DNA- protein-cysteme methylransferase [Carl..

|U.1 |
o e rpics e

Multiple Sequence Alignment

80l & dolphins and even-oed ngltes | 1 leaes

Figure 21: MSA results for MGMT

IV. CONCLUSION

Endometrial cancer, the most common type of cancer affecting
the female reproductive organs, starts within endometrium of
the uterus. With reference to studies done so far, the genetic
disorders can cause endometrial cancer with an overall
hereditary contribution of around 2-10%. In this study, seven
genes important with reference to endometrial cancer were
analysed for conservation of both nucleotide as well as protein
sequences across two model systems (mouse and zebra fish)
which are widely used for studies on diseases occuring in
human beings. The analyses indicated that around 70%-85%

identity is maintained between these genes in human beings
(Homo sapiens), Mice (Mus musculus) and Zebra fish (Danio
rerio).
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