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Abstract: Early stage lung cancer detection is the first step toward successful clinical therapy, the methods outlined and studied in the present
research gives a solution to find the basic reasons for causing lung cancer. Clinicians analyze cancer progression by extracting tumor cell
proteins in the blood plasma of the patients. Lung cancer is the leading cause of cancer death in the world. The patient survival rates for 5 years
and 10 years remain very low at 14% and 8%, respectively. Though we have many advanced methods like diagnostic imaging and therapy,
improvements over the past decade have shown a considerable good results. We report here an approach to study human genome lung cancer

oncogenic proteins by Insilico methods.

The present work aims to study the proteins of oncogenes of lung cancer patients of the human genome. This is the first attempt made to analyze
the genes of lung cancer. The NCBI oncogenic protein transcripts were obtained. They were analyzed by BLASTP method , the dendograms are
compared and interpreted. There are 7 oncogenic proteins of Human genome identified and analyzed by us using BLASTP. The interpreted
results show that they have maximum similarity with other oncogenic proteins of human cancers and other organisms.
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I. INTRODUCTION

Lung cancer is the leading cause of cancer death
worldwide. The 5- and 10-year patient survival rates remain
very low at 14 and 8%, respectively [1], despite diagnostic
imaging and therapy improvements over the past decade.
The best therapeutic opportunity for surgical resection is in
the early stage patients, but disease diagnosis is usually late,
and prognosis is accordingly poor [2]. Detection of lung
cancer at an early disease stage is critical for successful
clinical therapy, an improved prognosis, and increased
survival rate.

Scientists have been seeking tumor-specific biomarkers
for decades. Neuron-specific enolase, carcinoembryonic
antigens, cytokeratin 19 fragments, and some other proteins
are the most commonly used lung cancer markers [3].
However, few of these markers are useful in a routine
clinical setting, thus underscoring the need for new
clinically relevant sources [4]. Liotta et al. [5] state “it is
time to rethink our approach to tumor biomarker discovery.
The blood contains a treasure trove of previously unstudied
biomarkers that could reflect the ongoing physiological state
of all tissues” [5] including tumor tissues. Protein expression
level meta-analysis of patients’ blood serum holds promise
for diagnostic tumor signature detection.

Each year millions of blood samples are collected for
medical diagnosis, forming a vast clinical data resource.
However, blood plasma is difficult to analyze because it
comprises large amounts of albumin and a wide dynamic
range of other heterogenic proteins [6]. The human plasma
proteome provides a tremendous opportunity for detecting,
therapeutic monitoring, and deciphering basic cancer
mechanisms. Mass spectrometry is a powerful high
throughput analytical approach to cancer identification that
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yields comprehensive peptide and protein serum profiles.
Mass spectrometry is efficient because it does not require
large samples or arduous protein separations [7], [8].
However, its clinical effectiveness has garnered doubt from
the scientific community [8, 9]. In the current study the
purpose is to find the reason of causing lung cancer and the
summarized results show the accuracy information.

Il. METHODOLOGY

A. NCBI:

1) In NCBI home page https://www.ncbi.nlm.nih.gov/
select Protein in All databases

2) Search for Homo Sapiens Oncogenes of Lung cancer

3) Several results were obtained

4) Select only Oncogenes of lung cancer 1,2,3,4,5,6 and 7
5) Open the files and select the Protein sequences

Copy each protein sequences in the BLASTP program

B. BLAST P:

1) Go to http://blast.ncbi.nim.nih.gov/Blast.cgi and choose
one of the “Basic BLAST” search options:

2) Select “Blast 2 sequences” option and “Enter Subject
Sequence” section appears:

3) Enter query and subject sequences and select “BLAST”:
4) View standard BLAST report. “Dot Matrix view” is
available if there was only one subject sequence

C. CLUSTAL W:

CLUSTALW uses the progressive algorithm, by adding the
sequence one by one until all the sequences are completely
aligned.

Steps for CLUSTAL algorithm
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1) Calculate all possible pairwise alignments, record the
score for each pair.
2) Calculate a guide tree based on the pairwise distances
(algorithm: Neighbor Joining).
3) Find the two most closely related sequences
4) Align the sequences by progressive method
i.Calculate a consensus of this alignment
ii.Replace the two sequences with the consensus
iii.Find the two next-most closely related sequences (one of
these could be a previously determined consensus
sequence).
iv.lterate until all sequences have been aligned
5) Expand the consensus sequences with the (gapped)
original sequences
6) Report the multiple sequence alignment

D. T-COFFEE:
(Tree based Consistency Objective Function For
alignment Evaluation) is a multiple sequence

alignment software using a progressive approach. It
generates a library of pairwise alignments to guide the
multiple sequence alignment. It can also combine multiple
sequences alignments obtained previously and in the latest
versions can use structural information from PDB files (3D-
Coffee). It has advanced features to evaluate the quality of
the alignments and some capacity for identifying occurrence
of motifs (Mocca). It produces alignment in the aln format
(Clustal) by default, but can also produce PIR, MSF,
and FASTA format. The most common input formats are
supported (FASTA, PIR).

E. MAFT:

Multiple alignment program for amino acid or
nucleotide sequences. It offers a range of multiple alignment
methods, L-INS-1 (accurate; for alignment of <~200
sequences), FFT-NS-2 (fast; for alignment of <~30,000
sequences), etc.

Usage:

% mafft [arguments] input > output

An alias for an accurate option (L-INS-1) for an alignment
of up to ~200 sequences x ~2,000 sites:

% mafft-linsi input > output

A fast option (FFT-NS-2) for a larger sequence alignment:
% mafft input > output

If not sure which option to use,

% mafft --auto input > output

F. MAFT-EBI:

MAFFT (Multiple Alignment using Fast Fourier
Transform) is a high speed multiple sequence alignment
program.

MAFFT is a multiple sequence alignment program for
Unix-like operating systems. It offers a range of multiple
alignment methods, L-INS-I (accurate; for alignment of
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<~200 sequences), FFT-NS-2 (fast; for alignment of
<~30,000 sequences), etc.

G. MAFT-CBRC:

Multiple alignment program for amino acid or nucleotide
sequences

MAFFT is a multiple sequence alignment program for
unix-like operating systems. It offers a range of multiple
alignment methods, L-INS-i (accurate; for alignment of
<~200 sequences), FFT-NS-2 (fast; for alignment of
<~30,000 sequences), etc.

I1l. RESULTS

A. NCBI RESULLTS
The seven Oncogenes of lung cancer are as follows

g cancer sacogens 1 [Moma sapiens] —

. g~ P = y -
Figure 1: lung cancer oncogene 1 [Homo sapiens]. It can be
accessed through
https://www.ncbi.nlm.nih.gov/protein/AAM21294.1

HLE.2 [Homo saplens]

Figure 2: Lung cahcef dncogene 2 [Homo sapiens]
It can be accessed through
https://www.ncbi.nlm.nih.gov/protein/20385456

[ - - [ =]

o= s e
hing cancer ancagens 3 [Home sapiens]

Fire3: u ancr o'ene 3 [Hoo sp].
It can be accessed through
https://www.ncbi.nlm.nih.gov/protein/AAN12269.1
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P
hing cancer scagens 4 (Horme sapiens]

Fire4: uahcr oene 4 [Hoo sp]
It can be accessed through
https://www.ncbi.nlm.nih.gov/protein/AAN12270.1

Figure 5:Lung cancer oncogene 5 [Homo sapiens]
It can be accessed through
https://www.ncbi.nlm.nih.gov/protein/AAN12271.1

e e e e e e ]

=

HLE -6 [Homa saplens]

Fire: ug cancer nne 6 [Homo saie
It can be accessed through
https://www.ncbi.nlm.nih.gov/protein/33332354

Fire7ungcancer ncne 7 [Homo sapien )
It can be accessed through
https://www.ncbi.nlm.nih.gov/protein/AA021313.1

1.The Sequences of the above proteins are given as

fallows.

The FASTA format of the sequences are shown.
a) lung cancer oncogene 1 [Homo sapiens]
>AAM21294.1 lung cancer oncogene 1 [Homo sapiens]
MIARRNPEPLRFLPDEARSLPPPKLTDPRLLYIGFL
GYCSGLIDNVIRRRPIATAGLHRQLLYITAFFFAGY
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YLVKREDYLYAVRDREMFGYMKLHPEDFPEEDK
KTYGEIFEKFHPIR

b) Lung cancer oncogene 2 [Homo sapiens]
>AAM?21295.1 HLC-2 [Homo sapiens]
MIARRNPEPLRFLPDEARSLPPPKLTDPRLLYIGFL
GYCSGLIDNVIRRRPIATAGLHRQLLYITAFFFCWI
LSCKT

¢) Lung cancer oncogene 3 [Homo sapiens]
>AAN12269.1 lung cancer oncogene 3 [Homo sapiens]

MLGEDSDEEEEMDTSERKINAGSQDDEMGCT
WGMGEDAVEDDAEENPIVLEFQQEREAFYIKDPK
KALQGFFDREGEELEYEFDEQGHSTWLCRVRLPV
DDSTGKQLVAEAIHSGKKKEAMIQCSLEACRILDT
LGLIRQEAVSRKRKAKNWEDEDFYDSDDDTFLDR
TGLIEKKRLNRMKKAGKIDEKPETFESLVAKLNDA
ERELSEISERLKASSQVLSESPSQDSLDAFMSEMKS
GSTLDGVSRKKLHLRTFELRKEQQRLKGLIKIVKP
AEIPELKKTETQTTGAENKAKKLTLPLFGAMKGGS
KFKLKTGTVGKLPPKRPELPPTLMRMKDEPEVEEE
EEEEEEEEKEKEEHEKKKLEDGSLSRPQPEIEPEAA
VQEMRPPTDLTHFKETQTHENMSQLSEEEQNKDY
QDCSKTTSLCAGPSASKNEYEKSRGELKKKKTPGP
GKLPPTLSSKYPEDDPDYCVWVPPEGQSGDGRTH
LNDKYGY

d) Lung cancer oncogene 4 [Homo sapiens]
>AAN12270.1 lung cancer oncogene 4 [Homo sapiens]
MLGTGKLGFSFVRITALMVSCNRLWVGTGNGVIIS
IPLTETVILHQGRLLGLRANKTSGVPGNRPGSVIRV
YGDENSDKVTPGTFIPYCSMAHAQLCFHGHRDAYV
KFFVAVPGQVISPQSSSSGTDLTGDKAGPSAQEPGS
QTPLKSMLVISGGEGYIDFRMGDEGGESELLGEDL
PLEPSVTKAERSHLIVWQVMYGNE

e) Lung cancer oncogene 4 [Homo sapiens]
>AAN12271.1 lung cancer oncogene 5 [Homo sapiens]
MLLTRFEQKNGHLAQVEVDEVFGFMCHITTEVPP
HDAMPGGIVLLVKFLLDMSRNVLLYVVFLQRLSS
ALHRVLLHLFRHVRIFDHGLSVAHGYRGEGGWPT
ATVSWGRC

f) Lung cancer oncogene 6 [Homo sapiens]
>AAQ11383.1 HLC-6 [Homo sapiens]
MTSNSSAETDSLLGGITVVGCSAEGVTGAATSP
STNGASPVMDKPPEMEAENSEVDENVPTAEEATE
ATEGNAGSAEDTVDISQTGVYTEHVFTDPLGVQIP
EDLSPVYQSSNDSDAYKDQISVLPNEQDLVREEAQ
KMSSLLPTMWLGAQNGCLYVHSSVAQWRKCLHS
IKLKDSILSIVHVKGIVLVALADGTLAIFHRGVDGQ
WDLSNYHLLDLGRPHHSIRCMTVVHDKVWCGYR
NKIYVVQPKAMKIEKSFDAHPRKESQVRQLAWVG
DGVWVSIRLDSTLRLYHAHTYQHLQDVDIEPYVS
KMLGTGKLGFSFVRITALMVSCNRLWVGTGNGVI
ISIPLTETVILHQGRLLGLRANKTSGVPGNRPGSVIR
VYGDENSDKVTPGTFIPYCSMAHAQLCFHGHRDA
VKFFVAVPGQVISPQSSSSGTDLTGDKAGPSAQEP
GSQTPLKSMLVISGGEGYIDFRMGDEGGESELLGE
DLPLEPSVTKAERSHLIVWQVMYGNE

g) Lung cancer oncogene 7 [Homo sapiens]
>AA021313.1 lung cancer oncogene 7 [Homo sapiens]
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MGGRRGCGASFSKPSSAILVAAATHALAAAMTEQ
MTLRGTLKGHNGWVTQIATTPQFPDMILSASRDK
TIMWKLTRDETNYGIPQRALRGHSHFVSDVVISSD
GQFALSGSWDGTLRLWDLTTGTTTRRFVGHTKDV
LSVAFSSDNRQIVSGSRDKTIKLWNTLGVCKYTVQ
DESHSEWVSCVRFSPNSSNPIVSCGWDKLVKVWN
LANCKLKTNHIGHTGYLNTVTVSPDGSLCASGGK
DGQAMLWDLNEGKHLYTLDGGDIINALCFSPNRY
WLCAATGPSIKIWDLEGKIIVDELKQEVISTSSKAE
PPQCTSLAWSADGQTLFAGYTDNLVRVWQVTIGT
R

B. BLASTP RESULTS
Then the sequences are selected to perform the BLASTP

program.

T PRVR— Y S R

cancer oncogene 1 [Homo sapiens]

Figure 9: Lung cancer oncogene 2 [Homo sapiens]

ng cancer oncogene 3 [Homo sapiens]

Figrel: Lu

Figure 11: Lung cancer oncogene 4 [Homo sapiens]
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Fiue : Lng canr onogen 5 [mo spens]

Figure 14: Lung cancer oncogene 7 [Homo sapiens]

C. CLUSTAL W RESULTS

The 7 sequences were performed with Multiple sequence
alignment to study their interrelationship along with their
phylogenetic trees.

1. CLUSTAL A.2.a Multiple Sequence Alignments
Sequence type explicitly set to Protein
Sequence format is Pearson

Sequence 1: AAM21294.1 119 aa
Sequence 2: AAM21295.1 77 aa
Sequence 3: AAN12269.1 490 aa
Sequence 4: AAN12270.1 200 aa
Sequence 5: AAN12271.1 110 aa
Sequence 6: AAQ11383.1 508 aa
Sequence 7: AAO21313.1 347 aa

Start of Pairwise alignments

Aligning...

Sequences (1:2) Aligned. Score: 90.9091
Sequences (1:3) Aligned. Score: 13.4454
Sequences (1:4) Aligned. Score: 14.2857
Sequences (1:5) Aligned. Score: 10.9091
Sequences (1:6) Aligned. Score: 15.9664
Sequences (1:7) Aligned. Score: 10.9244
Sequences (2:3) Aligned. Score: 14.2857
Sequences (2:4) Aligned. Score: 14.2857
Sequences (2:5) Aligned. Score: 15.5844
Sequences (2:6) Aligned. Score: 15.5844
Sequences (2:7) Aligned. Score: 12.987
Sequences (3:4) Aligned. Score: 12
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Sequences (3:5) Aligned. Score: 14.5455
Sequences (3:6) Aligned. Score: 9.59184
Sequences (3:7) Aligned. Score: 10.0865
Sequences (4:5) Aligned. Score: 12.7273
Sequences (4:6) Aligned. Score: 100
Sequences (4:7) Aligned. Score: 12
Sequences (5:6) Aligned. Score: 19.0909
Sequences (5:7) Aligned. Score: 16.3636
Sequences (6:7) Aligned. Score: 13.5447
Guide tree file created: [clustalw.dnd]

There are 6 groups
Start of Multiple Alignments

2. Aligning...

Group 1: Delayed

Group 2: Sequences: 2 Score: 3304
Group 3: Delayed

Group 4: Sequences: 2 Score: 1203
Group 5: Delayed

Group 6: Sequences: 4  Score: 707
Alignment Score -416

CLUSTAL-Alignment file created [clustalw.aln]

3. Clustalw.aln

CLUSTAL A.2.a multiple sequence alignment

AAN12270.1
AAQ11383.1
MTSNSSAETDSLLGGITVVGCSAEGVTGAATSPST
NGASPVMDKPPEMEAENSEVDENVP

AAM21294.1

AAN12269.1
MLGEDSDEEEEMDTSERKINAGSQDDEMGC

AAN12270.1
AAQ11383.1
TAEEATEATEGNAGSAEDTVDISQTGVYTEHVFTD
PLGVQIPEDLSPVYQSSNDSDAYKD

AAM21294.1

AAO213131 e
MGGRRGCGASFSKPSSAILVAAATHALAAAMTEQ
MTLRGTLKGHNGWVT

AAN12269.1
TWGMGEDAVEDDAEENPIVLEFQQEREAFYIKDP
KKALQGFFDREGEELEYEFDEQGHST
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AAN12270.1
AAQ11383.1
QISVLPNEQDLVREEAQKMSSLLPTMWLGAQNGC
LYVHSSVAQWRKCLHSIKLKDSILSI

AAM21294.1

AAO21313.1
QIATTPQFPDMILSASRDKTIIMWKLTRDETNYGIP
QRALRGHSHFVSDVVISSDGQFAL

AAN12269.1
WLCRVRLPVDDSTGKQLVAEAIHSGKKKEAMIQC
SLEACRILDTLGLIRQEAVSRKRKAK

AAN12270.1
AAQ11383.1
VHVKGIVLVALADGTLAIFHRGVDGQWDLSNYHL
LDLGRPHHSIRCMTVVHDKVWCGYRN

AAM21294.1

AAO21313.1
SGSWDGTLRLWDLTTGTTTRRFVG------=-=-===nmnmm-
AAN12269.1
NWEDEDFYDSDDDTFLDRTGLIEKKRLNRMKKAG
KIDEKPETFESLVAKLNDAERELSEI

AAN12270.1
AAQ11383.1
KIYVVQPKAMKIEKSFDAHPRKESQVRQLAWVGD
GVWVSIRLDSTLRLYHAHTYQHLQDV

AAM21294.1

AAO021313.1
HTKDVLSVAFSSDNRQIVSGS

AAN12269.1
SERLKASSQVLSESPSQDSLDAFMSEMKSGSTLDG
VSRKKLHLRTFELRKEQQRLKGLIK

AAN12270.2 e
MLGTGKLGFSFVRITALMVSCNRLWVGTGNGVIIS
IP-----LTETVILHQG

AAQ11383.1
DIEPYVSKMLGTGKLGFSFVRITALMVSCNRLWV
GTGNGVIISIP-----LTETVILHQG

AAM21294.1
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AAM21295.1

AAO21313.1
RDKTIKLWNTLGVCKYTVQDESHSEWVSCVRFSP
NSSNPIIVSCG-----WDKLVKVWNL

AAN12269.1
IVKPAEIPELKKTETQTTGAENKAKKLTLPLFGAM
KGGSKFKLKTGTVGKLPPKRPELPP

AAN12270.1
RLLGLRANKTSGVPGNRPGSVIRVYGDENSDKVTP
GTFIPYCSMAHAQLCFHGHRDAVKF

AAQ11383.1
RLLGLRANKTSGVPGNRPGSVIRVYGDENSDKVTP
GTFIPYCSMAHAQLCFHGHRDAVKF

AAM21294.1 --MIARRNPE
PLRFLPDEARSLPPPKLTDPRLLYIG
AAM21295.1 --MIARRNPE
PLRFLPDEARSLPPPKLTDPRLLYIG

AAN12271.1 -MLLTRFEQKNG--------==-=-=-=---
HLAQVEVDEVFGFMCHITTEVPPHDAMPG
AAO21313.1 ANCKLKTNHIGHTG------==-=-=---
YLNTVTVSPDGSLCASGGKDGQAMLWDLNEG
AAN12269.1
TLMRMKDEPEVEEEEEEEEEEEKEKEEHEKKKLE
DGSLSRPQPEIEPEAAVQEMRPPTDL

AAN12270.1
FVAVPGQVISPQSSSSGTDLTGDKAGPSAQEPGSQ
TPLKSMLVISGGEGYIDFRMGDEGG

AAQ11383.1
FVAVPGQVISPQSSSSGTDLTGDKAGPSAQEPGSQ
TPLKSMLVISGGEGYIDFRMGDEGG

AAM21294.1
FLGYCSGLIDNVIRRRPIATAGLHR---
QLLYITAFFFAGYYLVKREDYLYAVRDREMFG
AAM21295.1
FLGYCSGLIDNVIRRRPIATAGLHR---
QLLYITAFFFCWILSCKT---nmmemmene

AAN12271.1
GIVLLVKFLLDMSRNVLLYVVFLQRLSSALHRVLL
HLFRHVRIFDHGLSVAHGYRGEGGW
AAO021313.1
KHLYTLDGGDIINALCFSPNRYWLCAATGPSIKIW
DLEGKIIVDELKQEVISTSSKAEPP

AAN12269.1
THFKETQTHENMSQLSEEEQNKDYQDCSKTTSLC
AGPSASKNEYEKSRGELKKKKTPGPG

AAN12270.1
ESELLGEDLPLEPSVTKAERSHLIVWQVMYGNE----

AAQ11383.1
ESELLGEDLPLEPSVTKAERSHLIVWQVMYGNE----

AAM21294.1
YMKLHPEDFPEEDKKTY GEIFEKFHPIR------------
AAM21295.1

AAN12271.1 PTATVSWGRC
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AA021313.1
QCTSLAWSADGQTLFAGYTDNLVRVWQVTIGTR--
AAN12269.1
KLPPTLSSKYPEDDPDYCVWVPPEGQSGDGRTHL
NDKYGY

—l: AANT 2270,
AAQT T IEZ.
[ AAM2T 297

L wanrr=7s=05s5
- L asaNTomzso.

l:AAN122’7’7A
AAOCZT T 3.

NN Ny w NN

4. Rooted phylogenetic Tree UPGMA)Method

—I:AAN7 2270,
AT T IEZ
[ AAMZT 2D

L ssare7=zos.
AANT Z2ED.

l:A_AN122’7’1_ 7
AAOZT T =T

NN YN

5. Rooted phylogenetic Tree with branch length
(UPGMA)Method

D. T-COFFEE RESULTS
PSI/TM-Coffee alignment result
MSAThe multiple sequence alignment result as
produced by T-coffee.
T-COFFEE, Version_11.00.d625267 (2016-01-
11 15:25:41 - Revision d625267 - Build 507)
Cedric Notredame
SCORE=537
*

BAD AVG GOOD
*

AAM21294.1 : 67
AAM21295.1 : 67
AAN12269.1 : 55
AAN12270.1 : 67
AAN12271.1 : 60
AAQ11383.1 : 55
AA021313.1 : 55
cons . 53

AAM21294.1 MIARRNPEPLRFLPDEARSLPPP-------

AAM21295.1 MIARRNPEPLRFLPDEARSLPPP-------

AAN12269.1 MLGEDSDEEEEMDTSER-
KINAGSQD
DEMGCTWGMGEDA---

AAN12270.1 MLGTGKLG

AAN12271.1 MLLTRFEQKNGHLAQV----------m-mmn--

AAQ11383.1 MTSNSSAETDSLLGGIT-
VVGCSAEGVTGAATSPSTNGASPVMDKPPEMEAE
NSEVDENVPTAEEATEA

AAO021313.1 MGGRRGCGASFSKPSSAILVAAATH
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ALAAAMT

cons *

AAM21294.1

AAN12269.1
VEDDAEENPIVLEFQQEREA
AAN12270.1

AAQ11383.1 TEGNAGSAEDTVDISQTGVYTEHVF
TDPLGVQIPEDLSPVYQSSNDSDAYK-------

DQISVLPN---
AAO021313.1

cons

AAM21294.1 -KLTDPRL

AAM21295.1 -KLTDPRL

AAN12269.1 FYIKDPKKALQGFFDREGEELEYEFD
EQGHSTWLCRVR--LPVDDSTGKQLVA--
EAIHSGKKKEAMIQ

AAN12270.1
AAN12271.1 EVDEV--
FGFMCHITTEVPPHDAMPGGIVLLVKFLLDMSR----

AAQ11383.1 ------------ EQDLVREEA-
QKMSSLLPTMWLGAQN--GCLYVHSSVAQWR--
KCLHSIKLKDSILS

AAO21313.1 -
EQMTLRGTLKGHNGWVTQIA--TTP------- QFP--
DMILSASRDKTIIM

cons

AAM21294.1

VA Ni b2 [cle B ol —
LEACRILDTLGLIRQEAVSRKRKAKNWEDEDFYDS

AAQ11383.1 IV---m-mmmmmmmmmmeee HVKGIVLVALAD-
GTLAIFHRGVDGQWDLSNYHLLDLGRPHHSIRCM
T

AAO021313.1 WKLTRDETNYGIPQRALRGHSHFVS
DVV-I1SSD-GQFAL-----SGSWDG-
TLRLWDLTTGTTTRRFVG

cons
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AAM21294.1

RLNRMKKAGKIDEKPETFESLVAKLNDAERELS
AAN12270.1

AAQ11383.1 VVHDK----------
VWCGYRNKIYVVQPK-----AMK---IEKSFDAHPRK-
ESQVRQLAWV-----

AAO021313.1 HTKDVLSVAFSSDNRQIVSGSRDKTI
K---LWNTLGVCK---YTVQDESHSEW-
VSCVRFSPNS-----

cons

AAM21294.1 --GFLGYCSGLIDNVIRRRPI-----=-------

ATA
AAM21295.1 --GFLGYCSGLIDNVIRRRP|-------------
ATA
AAN12269.1 EIS------ ERLKASSQVLSE----------nmmmo-
------------ SPSQDSLDAFMSEMKSGST
AAN12270.1

AAN12271.1 --VFLQRLS
Q

AAQ11383.1 --GDGVWVSIRLDSTLRLYHAHTYQ--

AAO21313.1 -
SNPIIVSCGWDKLVKVWNLANCKLKTNHIGHTGY
LNTVTVSPDGSLCASGG----n-xmemenv

cons

AAM21294.1 --GLHRQLL----nmemmemenev YITAF--FF--

AAM21295.1 --GLHRQLL---nmemmemenes YITAF--FF--

AAN12269.1 LDGVSRKKL------mememmee HLRTF--EL-

AAN12270.1  ----FSFVnmrmmemeemenaes RITAL--

MVSCNRLWVGTGNGVIISIPLTETVI-

LHQGRLLGLR

AAN12271.1 --ALHRVLL----mememmemee HLFRHVRIF-
D

AAQ11383.1 --KLGFSFV-nmrmmememene RITAL--

MVSCNRLWVGTGNGVIISIPLTETVI-

LHQGRLLGLR

AAO21313.1 -

KDGQAMLWDLNEGKHLYTLDGGDIINAL--
CFSPNRYWLCAATGPSIKIWDLEGKIIVDELKQE---

cons

AAM21294.1 AGYYLV-
KREDYLYAVRDREM-----------==-—-

AAM21295.1 CWILSC-KT-

AAN12269.1
RKEQQRLKGLIKIV---K--------- PAE
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AAN12270.1 ANKTSGVPGNRPGSVIRVYGDENSD
KVTPGTFIPYCSMAHAQLCFHGHRDAVKFFVAVP
GQVISPQSSS
AAN12271.1
HGLSVAHGYRGEG-----------=-----

AAQ11383.1 ANKTSGVPGNRPGSVIRVYGDENSD
KVTPGTFIPYCSMAHAQLCFHGHRDAVKFFVAVP
GQVISPQSSS

AAO21313.1 -----mmmmmmmmmmee-
VISTSSKAEPPQCTSLAWSADGQTLFAGYTD--------

cons

AAM21294.1 F GY
------- MKLHPEDFPEEDKKT

AAM21295.1

AAN12269.1 IPELKKTETQTTGAENKAKKLTLPLF
GAMKGGSKFKLKTGTVGKLPPKRPELPPTLMRMK
DEPEVEEEE

AAN12270.1 SGTDLTGDKAGPSAQEPGSQTPLKS

VIRV [Scle]=lc) Zumu—— IDFRMGDEGGESELL
AAN12271.1 GWPT
AAQ11383.1 SGTDLTGDKAGPSAQEPGSQTPLKS
VTRV/[cTe]=lc) Zum—— IDFRMGDEGGESELL
AA021313.1

cons

F V.V AV p——— YGEIFE

AAM21295.1

AAN12269.1 EEEEEEEKEKEEHEKKKLEDGSLSRP
QPEIEPEAAVQEMRPPTDLTHFKETQTHENMSQLS
EEEQNKDY

AAN12270.1 GEDL----PLEPSVTKAE---------memenev

AAN12271.1

cons

AAM21294.1 KFH

AAN12269.1 QDCSKTTSLCAGPSASKNEYEKSRG
ELKKKKTPGPGKLPPTLSSKYPEDDPDYCVWVPPE

GQSGDGRTH

AAN12270.1 RSH
----- LIVWQVMYGNE------

AAN12271.1 A
- TVSWGRC----------

AAQ11383.1 RSH

----- LIVWQVMYGNE------
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AA021313.1 NL
~-VRVWQVTIGTR------

cons

AAM21294.1 -------
AAM21295.1 -------
AAN12269.1 LNDKYGY
AAN12270.1 -------
AAN12271.1 -------
AAQ11383.1 -----—--
AAO21313.1 --—---—--

cons

E. MAFT-EBI RESULTS
>AAM21294.1 lung cancer oncogene 1 [Homo sapiens]

MIAR
RNPEPLRF-----cneemenmenv
LPDEARSL
~--PPPKL-TD---PRLLYIGFL-GYC
SGLIDNV--
-------- [11S1-TVN Y R———

LHRQLLYITAFFFAGYYLVKR------
EDY-LYAVRDREMF------=====---

GYM KLHPEDFP-----EEDKKTYGE----
---IFEKFHPIR
>AAM21295.1 HLC-2 [Homo sapiens]
MIAR

SN[ T =] ————
LPDEARSL
—--PPPKL-TD---PRLLYIGFL-GYC
SGLIDNV--

>AAN12271.1 lung cancer oncogene 5 [Homosapiens]

M LLTR
FEQ
TR [I:Yo )V A——
S3V/0) V] ='c] ———
MCHI
TTEVPPHDA-MPG--GIVLLVKFLLDMS----------cn-
------- RNVLLYV--
-------- VFLQRLSSA----memmemme
LHRVLLHLFRHVRIF--------- DHG
LSVAHG N4={c]={clcR——
WPTA
TVSWGRC

>AAN12269.1 lung cancer oncogene 3 [Homo sapiens]

MLGEDSDEEEEM
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DTSERKI-----NAGSQDDEMGCT-
WGMGEDAVEDD----AEENPIVLEFQQEREAFYIK
DPKKALQGFFDREGEELEYEFDEQGHSTWL-----
CRVRLPVDDSTGKQLVAEAIHSGKK
KEAMIQCS----
LEACRILDTLGLIRQEAVSRKRKAKNWEDEDFYDS
DDDTFLDRTGLIE

KKRLNRMKKAGKIDEKP----
ETFESLVAKLNDAERELSEISE------ RLKAS---SQV
LSESPSQDS-
LDAFMSEMKSGSTLDGVSRKKLHLRTFELRKEQQ
RL----—-KGLIKIV--

KPAEIPELKKTETQTTGAENKAKKLTLPLFGAMKG
GSKFKLKTGTVGKLPPKRPELPPT
LMRMKDEPEVEEEEEEEEEEEKEKEEHEKK---
KLEDGSLSRPQPEIEPEAAVQEMRPPT
DLTHFKETQTHENMSQLSEEEQNKDYQDCSKTTS
LC---AGPSASKNEYEKS--RGELKK
K--KTPGPGKLPPTL------
SSKYPEDDPDYCVWVPPEGQSGDGRTHL----
NDKYGY-

>AAN12270.1 lung cancer oncogene 4 [Homo sapiens]

----------------- MLGTGKL-GFS----
FVRITALMVSCNRLWVGTGNGVIISI--

LHQGRLLGLRANKTSGVPGNR---PGS
VIRVYGD-----------momomoo- ENS--DKVTPGTFI---
PYCSMAHAQLCFHGHR
DAVKFFVAVPGQVISP----------
QSSSSGTDLTGDKAGPSA---QEPGS--QTPLKS
MLVISGGEGYIDFRMGDEGGESELLGEDLP-----
LEPSVTKAE-RSHLI-VWQVMYGNE

>AAQ11383.1 HLC-6 [Homo sapiens]
MTSNSSAETDSLLGGITVVGCSAEGVTGAATSPST
NGASPVMDKPPE-MEAENSEVDENV
PTAEEATEATEGNAGSAEDTVDISQTGVYTEHVFT
DPLGVQIPEDLSPVYQSSNDSDAYK
DQISVLPNEQDLVREEAQ-
KMSSLLPTMWLGAQNGC---LYVHSSVAQW--
RKCLHSIKL
KDSILSIVHVKGIVLVALADGTLAIFHRGVDGQWD
LSNYHLLDL-GRPHHSIRCMTVVHD
KVWCGYRNKIYVVQPKAMKIEKSFDA-
HPRKESQVRQLAWVGDGVWVSIRLDSTLRLYHA
HTYQHLQDVDIEPYVSKMLGTGKL-GFS----
FVRITALMVSCNRLWVGTGNGVIISI--

LHQGRLLGLRANKTSGVPGNR---PGS
VIRVYGD---------=-===moo- ENS--DKVTPGTFI---
PYCSMAHAQLCFHGHR
DAVKFFVAVPGQVISP----------
QSSSSGTDLTGDKAGPSA---QEPGS--QTPLKS
MLVISGGEGYIDFRMGDEGGESELLGEDLP-----
LEPSVTKAE-RSHLI-VWQVMYGNE
>AA021313.1 lung cancer oncogene 7 [Homo sapiens]
MGGRR GC GAS--
FSKPSSAILVAAATHALAA

© 2015-19, NARCS All Rights Reserved

AMTEQMT-----LRGTLKGHNGWV-
TQIATTPQFPDMILSASRDKTIIMWKLTRDETNYG

IPQRALRG

HSHFV

SDVVISS-----mmmnm-- DG-----QFALSGSWD-
GTLRLWDL---------- TTGTTT
RRFVGHTK---------------- DVLSVAFSSDNRQI----------

--VSGSRD------- KTIKLWNTL-
GVCKYTVQDESHSEWVSCVRFSPNSSNPIIVSCGW
DKLVKVWNLANCKLKT-----=mmmmmmmmee

NHIGHTGYLNTVTVS--------- PDG
SLCASGG---------

KDGQAMLWDLNEGKHLY TLDGGDII----------
NALCFSPNR

YW LCA-

ATGPSIKIWDLEGKIIVDELKQ
EVISTSSKAEPPQCT------ SLAWSADGQ--------
TLFAGY-TDNLVRVWQVTIGTR

Rl T N .‘_J.Lﬁ.-mlbm‘m IFigure
15: Phylogenetic Tree-MAFT-EBI

F. MAFT-CBRC RESULTS
MAFFT-L-INS-i Result

CLUSTAL format alignment by MAFFT (v7.309)

AAM21294.1 MIARR

------ NPEP--------

AAM21295.1  MIARR

------ NPEP--------

AAN12271.1 MLLTRFEQKNGH-LAQVEV----

DEVFGFMCHITT------EVPPHDAMPGGIV----
AAN12269.1
MLGEDSDEEEEMDTSERKINAGSQDDEMGCTWG
MGE-------DAVEDDAEENPIV----
AA021313.1 MGGRR
(clolcy- X1 —— PSSAI---
AAN122701 M

AAQ11383.1 MTSNSSAETDSL-
LGGITVVGCSAEGVTGAATSPSTNGASPVMDKPPE
MEAENSEVDENV

AAM21294.1
LRFLPDEARSLPPPKLTDPRL
AAM21295.1
LRFLPDEARSLPPPKLTDPRL
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AAN12269.1
LEFQQEREAFY----IKDPKK
AAO21313.1
LVAAATHALAAAM------ TEQM
AAN12270.1
AAQ11383.1
PTAEEATEATEGNAGSAEDTVDISQTGVYTE
HVFTDPLGVQIPEDLSPVYQSSNDSDAYK

AAM21294.1  LYIGFL

AAM21295.1  LYIGFL

AAN12271.1 LYVVFL

AAN12269.1
ALQGFFDREGEELEYEFDEQGHSTWLCRVRL
PVD------ DSTGKQLVAEAIHSGKKKEA

AAO021313.1 i =(cy j IE——
KGHNGWVTQI------------ ATTPQF-
PDMILSASRDKT

AAN12270.1

AAQ11383.1 DQISVLPNEQDLVREE--

AQKMSSLLPTMWLGAQNGCLYVHSSVAQW-
RKCLHSIKLKDS

AAM21294.1

AAN12269.1  MIQCSLEACRILDTLGLIRQE--
----AVSRKRKAKNWE---DEDFYDSDD---------
AAO21313.1 1M
WKLTRDETNY G------------
AAN12270.1
AAQ11383.1 ILS-------
IVHVKGIVLVALADGTLAIFHRGVDGQW----
DLSNYHLLDLGRPHHSIR

AAM21294.1
----------- GYCS----
AAM21295.1
----------- GYCS----
AAN12271.1

AAN12269.1 e DT---
FLDRTGLIEKKRLNRMKKAGKIDEKPETFESL
VAKLNDAERELSEISE

VEYE1(0 7016 1 N IPQRALRGHSH-
--------- FVSDVVISSDGQFALS----
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AAN12270.1
AAQ11383.1
CMTVVHDKVWCGYRNKIYVVQPKAMKIEKS
---FDAHPR-KESQV-------RQLAWVGD

AAN12269.1
RLKASSQVLSESPSQDSLDAFMS-----------------
----EMKSGST---LDGVSR

AA021313.1  -----emeeemee- GSWDGTLRL-------—-
----------- WDLTTGTTTRRFVGHTK
AAN12270.1

--—--LGTG------- KLGF

AAQ11383.1 GVWVS-—-m-m---

IRLDSTLRLYHAHTYQHLQDVDIEPYVSKML
GTG——-—KLGF

AAM21294.1  QLLYITAF

AAM21295.1  QLLYITAF

AAN12271.1  VLLHL

AAN12269.1 KKLHLRTFELRKEQQRL---

AAN12270.1
SFVRITALMVSCNRLWVGTGNGVIISIPLTET
VILHQGRLLGLRANKTSGVPGNRPGSVI
AAQ11383.1
SFVRITALMVSCNRLWVGTGNGVIISIPLTET
VILHQGRLLGLRANKTSGVPGNRPGSVI

AAM21294.1 - FEAGYY --mnmmmmmmmme
LVKR
AAM21295.1  -------------- = =3 Y,V |
SCKT
AAN12271.1

AAN12269.1
QTTGAENKAKKLTLPLFGAMKGG-------=-=-----
----SKFKLKTGTVGKLPPKRP

AAO21313.1
YTVQDESHSEWVSCVRFSPNSSNPIIVSC--
GWDKLVKVWNLANCKLKTNHIGHTG----
AAN12270.1 RVYGDEN-
SDKVTPGTFIPYCSMAHAQLCFHG--------
HRDAVKFFVAVPGQV-----

AAQ11383.1 RVYGDEN-
SDKVTPGTFIPYCSMAHAQLCFHG--------
HRDAVKFFVAVPGQV-----
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AAM21294.1
---------- EDYLYAVR-
AAM21295.1

AAN12269.1
ELPPTLMRMKDEPEVEEEEEEEEEEEKEKEEH
EKKKLEDGSLSRPQPEIEPEAAVQEMRP

AA021313.1  -—--YLNTVTVSP---mmemmmmemmeeee

————— DGSLCASGGK-DGQAMLW----

AAN12270.1 ISPQS

----SSSGTDLTGDKAGPSAQE

AAQ11383.1 ISPQS

----SSSGTDLTGDKAGPSAQE

AAM21294.1 --DREMFGYMKLHPE------------
DFPEEDKKT

AAM21295.1

AAN122711  ----—-- FRHVRI

---------------- FDHGLSVA

AAN12269.1 PTDLTHFKETQTHEN---

MSQLSEEEQNKDYQDCSKTTS--LCA--GPS--
ASKNEYEKS

AAO021313.1 --
DLNEGKHLYTLDGGDIINAL-----------
CFSPNRYWLCAATGPSIKIWDLEGKII
AAN12270.1 PGSQTPLKSMLVISG-------------
------------------ GEGYIDFRMGDEGG
AAQ11383.1 PGSQTPLKSMLVISG-------------
------------------ GEGYIDFRMGDEGG

AAM21294.1  YGEIFEKFHPIR---------mmmmmemme-
AAM21295.1

AAN12271.1 HGYRGEGGWPTAT---------=m---
----VSW

AAN12269.1 RGELKKKKTPGPGKL-

PPTLSSKYPEDDPDYCVWVPPEGQSGDGRTH

AAO21313.1
VDELKQEVISTSSKAEPPQCTS--------- LAW-----
-SADGQTLFAGYTDNLVRVWQ

AAN12270.1 ESELLGEDLPLE-----PSVTK---
AERSHLIVW Q

AAQ11383.1 ESELLGEDLPLE-----PSVTK---
AERSHLIVW Q
AAM21294.1  ------

AAM21295.1  ------

AAN12271.1 ---GRC

AAN12269.1 YGY--

AAO21313.1 VTIGTR

AAN12270.1 VMYGNE

AAQ11383.1 VMYGNE

© 2015-19, NARCS All Rights Reserved

]
S T p—— e T T e——

iur 6: hyenetic ree—M

e i

AFT-CBRC

IVV. CONCLUSION

In conclusion, the study of Human lung cancer oncogenes
and their proteins using different software tools were
analyzed. The gene sequences of the human genome
responsible for causing lung cancer in humans which is most
prevalent in many countries. The results shown here are
useful for further analysis of these sequences for many
researches to work on their protein expression studies both
in genomics and proteomics. The data can also be utilized
for development of many applications like app development
in android, iOS and other operating systems. The results also
interpret that the lung cancer gene analysis can also be used
by oncologists besides bioinformaticians in many aspects.
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