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Abstract: Increasing the activity of defective cystic fibrosis transmembranes conductance regulator (CFTR)
protein is a potential treatment for cystic fibrosis. The life expectancy of people with cystic fibrosis (CF), a
lethal inherited disease, has been greatly extended by advances in therapy. Currently, there are a number of
potential drugs for treatment of CF lung disease in clinical trials. These therapies are targeted at all points in
the pathogenesis of lung disease, from gene transfer to drugs that treat mucus, infection and inflammation in the
airways. An exciting development is that of modulation of the abnormal protein that causes CF, the cystic
fibrosis transmembrane conductance regulator (CFTR), where drugs are targeted at specific defects in CFTR
transcription, processing or functioning. A number of antibacterial agents formulated for inhalation are at
various stages of study or newly approved, which should improve options for chronic management of airway
infection Cystic fibrosis (CF) is a pleiotropic disease, originating from mutations in the CF transmembrane
conductance regulator (CFTR). Both higher adherence to a Mediterranean-type diet and more physical activity
have been independently associated with lower Alzheimer disease (AD) risk. Therefore comparative genomics
analysis of these diseases is done. In this context Exons and CNS were observed in all three sequences. This
paper provides information meant to increase an understanding of the public-health impact of cystic fibrosis,
sickle cell and Alzheimer’s diseases including incidence and prevalence, mortality, lifetime risks, costs, and
impact on family caregivers.

Keywords: Fibrosis Transmembrane Conductance Regulator (CFTR) protein, Pleiotropic disease, Alzheimer
disease (AD) and Comparative Genomics.

Introduction:

Genomics is a discipline in genetics concerned with the study of the genomes of organisms. The field
includes efforts to determine the entire DNA sequence of organisms and fine-scale genetic mapping. The field
also includes studies of intra genomic phenomena such as heterosis, epistasis, pleiotropy and other interactions
between loci and alleles within the genome. There are two types of genomics-Structural and Functional
genomics. Cystic fibrosis is an inherited disease of your secretory glands, including the glands that make mucus
and sweat. "Inherited" means that the disease is passed through the genes from parents to children. People who
have cystic fibrosis inherit two faulty cystic fibrosis genes—one from each parent. The parents likely don't have
the disease themselves. ™ Cystic fibrosis mostly affects the lungs, .pancreas, liver, intestines, sinuses, and sex
organs. The symptoms of cystic fibrosis vary from person to person and over time. Sometimes you will have
few symptoms. CFTR conducts thiocyanate (SCN") ions and it is important because, in several ways, they can
limit potentially harmful accumulations of hydrogen peroxide (H,O,) and hypochlorite (OCI"). Oxidation of
SCN™ to hypothiocyanite (OSCN"), consumes H,0,. Second, SCN™ even at low concentrations competes
effectively with CI™ for myeloperoxidase (MPO) (which is released by white blood cells), thus limiting OCI™
production by the enzyme. Third, SCN™ can rapidly reduce OCI™ without catalysis. It shows that SCN™ protect a
lung cell line from injuries caused by H,0,; and that SCN™ protects from OCI™ made by MPO' BCL11A serves
as a barrier to HbF reactivation by known HbF inducing agents. Inactivation of BCL11A in SCD transgenic
mice corrects the hematologic and pathologic defects associated with SCD through high-level pan cellular HbF
induction. Thus, interference with HbF silencing by manipulation of a single target protein is sufficient to
reverse SCD' 1 Other times, your symptoms may become more severe. Sickle cell disease is an inherited blood
disorder that affects nearly 100,000 people in the United States. Red blood cells contain hemoglobin, a protein
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that carries oxygen in the blood. Normal red blood cells are round and flexible, which enables them to travel
through small blood vessels to deliver oxygen to all parts of the body. ©¥! Alzheimer's disease is an irreversible,
progressive brain disease. It is characterized by the development of amyloid plaques and neurofibrillary tangles,
the loss of connections between nerve cells, or neurons, in the brain, and the death of these nerve cells. There
are two types of Alzheimer's—early-onset and late-onset. Both types have a genetic component.

Methods:

1. Sequence Retrieval from NCBI: Sequence details of the target gene for cystic fibrosis are retrieved
from NCBI.

Similarity search is performed using BLAST.
The sequence of gene is saved in FASTA format for further use in comparison.
Genes from other diseases are selected so that it can be compared with gene causing cystic fibrosis

using comparative tools. Alzheimer’s disease and sickle cell disease are chosen and their sequence
details of target gene are retrieved from NCBI.

Alzheimer’s disease: gene sequence is retrieved from NCBI.

Gene sequence is saved in FASTA format for further use.

Sickle cell Disease: gene sequence is retrieved from NCBI.

Gene sequence is saved in FASTA format.

Now, with these sequences in FASTA format, comparison is done using tools.

powbd

©o~No O

Results:
T-COFFEE: Result of T-Coffee tool which is a multiple sequence alignment program which allows us
to combine results obtained with several alignment methods, is shown below. First sequence is entered or pasted
in any supported format, then it is submitted to get results of comparison.

| Training | Industry | apout s | | Site Index BN
I ( ’Offeo T-Coffee - Multiple Sequence Alignment
Mulliple Sequence
Alignment T-Coffee is a multiple sequence alignment program. Its main characteristic is that it will allow you to combine
results obtained with several alignment methods.
Help

Use this tool
T-Coffee wehsite

Jalview = Unabkle to read seguence from input file. Please check your input.
FProgrammatic Access

Download STEP 1 - Enter your inpat sedquences

Enter ar paste a set of sequences in any supported farmat:

= Ralated Applications Ui 90421312 |ref | MM 0004392 .3 | Howmo sSapiens cystic fibrosis -~
. . CcransStembrane conductance regulator [(ATP-kbinding cassette sub-—Lfamily
Fairwise Sequence
Allgrrnent Z, merber 7) (CFTR) , rT0RMNL
AATTGGAAGCAAATGACATCACAGCAGGTCAGAGAALALLGGGTTGAGCGGCAGGCACCCAGAGTAGTAG
Multiple Sequence a
Alignrment TCTTTGGCATTAGGEAGC TTGAGCCC AFACGGCCC TAGT AGGGACCCCAGCGCCCGAGAGACCATGCAGE
Phylogery = =
GTCGCCTCTGGRAAAGGCC AGCGTTGTC TCCAARC TTTTTTTCAGC TGGACCAGACCAATTTTGAGGAL
T-Coffee related v Orupload a file
Iiterature
Search for T-Coffes — ~
raluted litarature in STEP 2 - Set your Parameters
hedline

The default settings will fulfilt the needs of maost users and, for that reason, are not visibie.

(Click here, Fyou want to view or change the default settings.)

more

STEP 3 - Submit your jol

[] Be notified by ermail (Tick this Hox if you want to be notified Dy ermnaii when the resuits are avaiizbis)
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Find

| Training . About Us Help site Index [

EBl » Tools » Multiple Sequence Alignment » T-Coffee

Help
Jalvigw T-Coffee Results
Result Summary || Guide Tree || Submission Details || Submit Anather Job
= Related Applications Alignment

Multiple Sequence Download Alighrnent File | Hide Colors

¢ Alignment

E“F‘hvlogeny CLUSTAL W {1.83) multiple sequence alignment
gi| 166795291 |ref |NG_007376.1] Ab----LR---ACTGCCCATCACTG-——---—- GEGAALAGAATTTT---
il 283021258 | ref |NM_00051E. 4 i Ch TTT----
oi|90421512 | ref |NM_000492.3|  ALTTGGRAGCARATG-ACATCACAGCAGGTCAGAGALALLGEGTTGAGCG

& &% &%
oi| 166795291 | ref |NG_007376.1| --A-TTATGCARAGCT----- TCRACGCTATTTACAGTT--——-- TAGAC
gl 28302128 | ref INM_000515. 4] GCTT
gi| 90421312 | ref INM_0004592. 3] GLAGGCACCCAGAGTAGTAGSTCTTTGECATTAGGAGCTTRAGCCCAGLL
x
gil 166795291 | ref |NG_007376.1] T---TTTGTAGOTATTGAAG-G-CTGA---—- CATTGAGA--T---—---
il 28302125 | ref |NM_000515. 4 TG
gil904215312  cef INM_000492. 31 GECCCTAGCAGGGACCCCAGCGOCCGAGAGACCATGCAGAGGTCGCCTCT
* wE

gil166795201 |ref |NG_007376.1| A-AAGAAGTTAATCATGTC--—--- CTT-CTGTC--TTGGAGGAGGT-— -

gl 28302128 | ref INM_000515. 4]
gi| 90421312 | ref INM_0004592. 3]

GOALLAGGOCAGC GTTGTCTCCAAMACTTTTTITCAGCTGEACCAGACCAL

gi| 186795291 |ref |NG_007376.1] -——--- AGLAAGAGAT-— - GAGARATGAATACALTT--CAGG-ATCTA----
gl 28302128 | cef |INM_000516. 4|

gi| 90421312 | ref INM_000492. 3]

& Ak
TTTTGAGGAALGGATACAGLCAGC GOCTEEAATTGTCAGACATATACCAL
%

Result is obtained as follows, where red color of bases shows the sequence similarity

T-COFFEE, Version 8.23({(Thu Aug 5 18:09:23 CEST 2010)
Cedric Hotredame

CPU TIME: Q) sec.

SCORE=33

*

BAD Ave)GOOD

*

A | 1686795291 |re H 35
H 1o

ogi |20421312 |ref H 35

cons : 33

gi | 166795291 |re
gi 128202128 |ref

gi |920421312 |ref

AATTGGAAMGCALATG - ACATCACAGCAGGTCLG

COnS i Lriy

gi |166795291 |re GGEAMAAGAATTER #-FTaTcCchlflccT
gi|28302128 |[ref @ —————————— TTf————————————————————
gi 1920421312 |ref AGARAANGEGTTEAGCGECEGEFEACCCARHRGTA
cons | | [ N |

gi | 166795291 |re  ————— FCARCGCTATTTACAGTT —— —— —— TAGA
gi|28302128|lref @ —————"—————————————— T-————————

gi |290421312 |ref
COoOnsS
gi | 166795291 |re

gi 128202128 |ref
gi 120421312 |ref

CeeCCCTAGCAGEGACCOCAGCEC

GAGALGILC

T-Coffee result in colour format is shown below.

PAIRWISE SEQUENCE ALIGNMENT-EMBOSS NEEDLE: It is used to identify regions of similarity that
may indicate functional, structural or evolutionary relationships between two biological sequences. Result of
EMBOSS Needle are as follows. Sequence is entered and submitted.
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Site Index

Help
EMBOSS website
Programmatic Access
Download

Similar Applications

EMBOSS Heedle v

related literature

Search for EMBOSS
Meedle related Ilterature in
Medline

more

EMBOSS Meedle - Pairwise Sequence Alignment

EMBOSS Meedle reads two nucleotide or protein input sequences and writes their optimal global sequence

alignment to file.
Use this tool

STEP 1 - Enter vour nucleotide sequences

Erter or paste your first nucleotide sequence in any supported format
=3
CTSTCAAGCCGTSTTC TAGATARRATAAGTATTGGACAAC TTSTTAGTC TCCTTTCCAACARCSCTGAAS
A

AATTTGATGALGGACTTGC ATTGGCACATTTCGTGTGGATCGCTCC TTTGC AAGTGGCACTCCTCATGG
zcTAATCTGGGAGTTGTTACAGGCGTCTGCCTTCTGTGGRCTTGGTTTCCTGRTBGTCCTTGCCCTTTT
EAGGCTGGGCTAGGGAGAATGATGATGAAGTACAGAGATCAGAGAGCTGGGAAGATCAGTGAAAGACTT
Or, upload afile

AND

Enter or paste your second nucleotide seguence in any supported format:
CCTGAGAACTTCAGECTCCTGGGCAACGTGC TGGTC TOTGTGCTGGCCCATCACTTTGOCARAGAATTC
ES

CCCCACCAGTGCAGGCTGCCTATC AGALAGTGGTGGC TGGTGTGGC TAATGCCCTGGCCCACAAGTATC
kS

CTAAGCTCGCTTTCTTGCTGTCCAATTTC TATTAALGSTTCC TTTGTTCCCTAAGTCCAACTACTALLG
T

GGGGGATATTATGALGGGCCTTGAGC ATC TGEATTC TGCC TAATALAARACATTTATTTTCATTGC

Browse

Or, upload a file

Result of EMBOSS Needle of sequence of Alzheimer’s disease and Cystic fibrosis.

Here,

§ Score: 911.0

#
#
NG_007376.1 1 AMARACTGCCCATCACTGOGEALAAGRATTTTATTATGCARAGCTTCALD S0
NM_ 0004892, 3 1 o
NG_007376.1 51 GLTATTTACAGTTTAGACTTTTGTAGCTATTGAAGGCTGACATTGAGATA oo
RN
NM_000492.3 1 ALTTG 5
NG_007376.1 101 AAGAAGTTAAT--CATGTCCTICTGTCTTGLAGGAGET-——-- AGLRAGL 143
(RN R R (NN [FRRR
WM _00049Z.3 6 —-GRAGCAMATGACATCAC--——--—-——-- AGCAGGTCAGAGARLALGG 41
NG_007376.1 144 GATGA---GARTGAATACA-ATTCAGGATCTACTTCTGGTCTTTG--ATG 187
[N Felala e 1 Tl 1] [RRRRR R
NM_000492.3 42 GTTGAGCGGCAGGCACCCAGAGT-AGTA-———--——- GGTCTTTGECATT 81
NG_007376.1 188 AGGAGTTAG----CACACGGTTCTGGGAG--—-——--—-———~ GARAGAC 219
[ARREPR I (AP NNl (AR ARN
NM_000492.3 82 AGGAGCTTGAGCCCAGACGGCCCTAGCAGGGACCCCAGEGCCCGAGAGAD 131
NG_007376.1 220 AGGT TAAGAGGCATGTG ARLCTCT--- 243
I AR | Tl
NM_000492.3 132 CATGCAGAGGTCGCCTCTOOALLAGEC CAGCGTTGTCTCCARACTTTTTT 181
NG_007376.1 244 CAL: ATAC-GTCACTGCGTCTGE 264
I (RN R R R A
WM 000492, 3 162 TCAGCTGGACCAGACCAATTTTGAGGALLGGATACAG--ACAGCGCCTGE 229
NG_007376.1 265 CAACGT---ACATGATACCCAGCAR--—---------—-———- GCTCAC- 292
el [RRREERN [ 1.1l
NM_000492.3 230 AATTGTCAGACAT-ATAC-—--CARATCCCTTCTGTTGATTCTGCTGACA 274
NG_007376.1 283 —-—-ATCTTCA----TGGAL--AGCATGE 311
[ARRETY FEEEE  TEertt
NM_000492.3 275 ATCTATCTGALALATTGGALLGAGAATGGGATAGAGAGCTGGCTTCALLG 324

------ represents gaps and dot will represent the mismatch of the sequences whereas lines between two
sequences shows the similarity. In the shown figure number of similar bases are 145. Mentioned figure shows
that there are 41 mismatches. Result of EMBOSS Needle for the sequence of Sickle cell disease and
Alzheimer’s disease.
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# Scorer S71.5

#

#

MM _000518.4 1

NG_007376.1 1 AMAMACTGCCCATCACTGGGEALAAGAATTTTATTATGCALAGCTTCALC

MM _000518.4 1

NG_007376.1 51 GOTATTTACAGTTTAGACTTTTGTAGCTATTGAAGGCTGACATTGAGATA

HM_000518.4 1

NG_007376.1 101 AAGAAGTTAATCATGTCCTICTGTCTIGEAGGAGGTAGAALGAGATGAGL

NM_000516.4 1

NG_007376.1 151 ATGAATACAATTCAGGATCTACTICTGGTCTTTGATCAGGAGTTAGCACA

MM _000518.4 1

NG_007376.1 201 CGOTTCTGEGAGGALAGACAGGTTAAGAGGCATGTCAALCTCTCALATAC

NM_000516.4 1 —--ACATTTGCTTCTGACACAACTGTGTTCA- -~~~ CTAGCALCCTCAL

I FEErerr et Il [ERRRRE R

NG_007376.1 251 GTCAC---TGCGTCTG--CCAAC---GTACATGATACCCAGCALGCTCAC

HM_000518.4 42 A----CA--GACACCATGGT----- GCATCTGACTCCTGAGRAGAAGTCT
| Lttt S Tl (RN

NG_007376.1 293 ATCTTCATGGAALGCATGETAATTCCCARC--ACTACCG----GAAGTCT

NM_000516.4 81 GCCGTTACTGCCCTGTOGEGECARGE-——-———-—--- TEALCGTGGATGA
| [P [ I I I I

NG_007376.1 337 Gr-mmmmmm o GAGTGGCTAAGTAATCCATATATTCAACCAGGLAGTC

MM _000518.4 119 AG-——--——-———- TTGETGETGAGGCCCTGEECAGGCTECTGET-—————
I I R R R PR AN |

NG_007376.1 374 AGCTAAAGAAATATT-—--CTAATTACCTAGGAAGGTITCTGATTTCALL

50

o0

150

)

250

41

a9z

g0

336

113

373

151

419

Here, ---- represents gaps and dots represents the mismatch whereas line between the two sequences represents
the similarity between the sequences. In the shown figure there are 89 similar bases. Mentioned figure shows

that there are 31 mismatches.

CLUSTALW?2: It is a general purpose multiple sequence alignment program for DNA or proteins. To compare

the sequences, sequences are first submitted in supportable form as shown below.

ClustalVWz - Multiple Sequence Alignment

s this tool

ORI B

sr paete o set of [ Siid, ] ssausnces in mny supported formet

ST AUGGS TGS O T AT G R UG T GG TG G TG G T

AR AT T R R

- Chastel relato -
in R clline Cir, upload = fie; |

Sot wour Paoin vwise Ao

t Typem: @ Slow < Fast

e e it s s Wil P B nesais of rnoat taeres s, for et re

[ More aptions.. | (eouce fmim, 50 swaial 80 s oF © P che 1R CRofie L S ttirgs.)

WEERP 3 - St aonnn WIGITIG D Socpn e e S0on et Ot o

A cenfa it s ks WK FLAKIT B e ecia OF Sroat Lames s, For Bhat e sacr, see ot viaio e,

Flavw varsionl Clustal Ormeos s now avallable for protein segquences - glive e try)

3 TG G TR TGS € 6 TGG

W AAC

Clustalvyl s & general purpose mMultiple sedquencs alignment program for DS or proteins

o~
AT ARG T AT

BT AL T R

3G T T T T L L GG G T TG LG T TG G T T TGS S T T S s T T T AT T T TS ST TG

L e Pl el e

B Local Areo Conmection
spmed 100,00 Mbps

After submission of sequences, one link is obtained through which we can access the comparison results.
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Your job is currently running...
EMBL-EBI 2 nlease he patient

The result of your job will appear in this browser window
Your Job output: toolresult. ebiftoo=clustaln? &jobld=clustalwi-120120302-065139-0015-68525666- 0y
Please note the following

* ‘Yfou may press Shifi+Refresh or Reload on your browser at any time to check if results are ready.
Should this window go blank please press the Shit+Refresh or Reload button on your browser.

* ‘Yfou may bookmark this page to view your results ater if you wish

* Results are stored for 7 days.

Copyright European Bioinformatics Institute 2002-2011. All Rights and Trademarks Resered.

EMBL-£8) CEENT

Dat ' g ' rch 'Tr:aining hne lﬁ.l]ljlﬁl_.':i: ' Help | site Index B

EBI » Tools » Multiple Sequence Alignment » Clustaliv2

" Help
5 FAQ ClustalW2 Results
u Jalview Result Summary | Guide Tree || Submission Details | Submit Anather Joh

Alignment

Download Alignment File | Hide Colors

CLUSTAL 2.1 multiple sequence alignment

“Phylogeny

qil90421312 | ref NN 000492, 3] LATTGGAAGCAALTGACATCACAGCAGETCAGAGLARRAGGGTTGAGCGE 50
il 28302128 | ref NN 000515, 4

qi| L6679528] ref [NG_007376.1]  ------ AAAALCTGCCCATCACTGOGGALALGAATTTTATT-ATGCLAAG 43
gil90421312 | ref [NM_000492. 3] CaGGCACCCAGLGTAGTAGETCTTTRGCATTAGGAGCTTGAGCCCAGACE 100
gil26302125  ref [NM_000516, 41

gilL6679528] [ref NG 00737611 CTTCAACGCTATTTACAG---TTTAGACTTTTGTAGCTATT - -LAGGCT 83
gil90421312 | ref [N _000492,3] GCCCTAGCAGGGACCC CAGCGCCCGAGAGAC CATGCAGAGGTCGECTCTE 150
gil28302125 | ref [NM_000516, 4]

gilL6679520] [ref |NG_007376. 11 G CATTGAGATAAA GAAGTTARTCATGTCCTTCTCTCTTGOAGGAGCTAL 135
gi|90421312 | ref N_000492.3) (i AGGC CAGCGTTGTCTCCAMACTTTTTTTCAGCTGRACCAGACCALT 200
gi|28302128 | ref |N_000518, 4]

g1l 166795201 [ref |NG_007376. 11 AAAGLGATGAGALTG-- -~ ALTACLATTCAGGATCTACTTCTGGTCTIT 183
gi|90421312 | ref N_000492.3) TTTGAGGARLGEATACAGACAGC GCCTEOAATTGTCAGACATATACCARL 250
gi|28302128 | ref |N_000518, 4]

g1l 166795201 [ref |NG_007376. 11 A TGAGE--AGTTAGCACACGGTTCTOGGAG -~ CARLGACAGGTTAAGAL 229

Here, red color of bases shows the similarity of the sequences. There are 30 similar bases in the shown figure.
DOTLET: It is a program for comparing sequences by the diagonal plot method. The sequences are entered and
then computed to get the results as follows.

Sequence of Alzheimer’s disease is compared with Cystic fibrosis
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Pattern Search
BLASTR/PSI-BLAST
CS-BLAST j( 3 i haorizantal: seq_1
PFSEARCH (profile) = vetical: ser_2
HMMERZ (profile-HMM) g?i?}i% L%ﬁ]n[}%_w
Motif Scan :
Query ...
by Protein
by Maotif
Align...
MAFFT
TCOFFEE
Profile align
Classify ...
JACOP
MkDom2
Tools ...
Reformat MSa
Reformat SEQ
Dotlet
dub
Zesults
viisc
Jeprecated

zaam: 1:1
score range: Dto 15
gray scale: 41% - 100%

<

seq_1]8

IREFNGHOMOSAPTENSATYLOIDEETALPRECTRSORPROTE INAP PREFSEQGENED
JREFIMHON0SARTENSCT STICFIBR0 ST S TRANGNEMERANE COND TCTANCEREGT
seq_2(8

seq_1 (revcomp'd) | 8

GHNNHNHNCHNHN NN TN ANNNITHNE L GIHNTTA CHNNNNC
TREFNMHOMOSAR IENSCYSTICFIBROS I STRANSMEMERANE CONDTCTANCEREGT

seq_2|8

Thamas Tunier and Marcn Panni.

Each pixel represents a score. High score means good match. Pixel’s colour depends on how similar the
two sequences are. Darker the pixel, lower the score. Histogram window represents the frequency of each score,
on linear (blue) and logarithmic (purple). Lowest possible score on the left and the highest on the right . Larger
peak represents low score. Here in horizontal column sequencel is used and second sequence is used in vertical
column. 1:1 zoom is used for observing the results. 41 percent grey scale is used out of 100 to view the results.
The grey scale can be adjusted accordingly.

Comparison of sequence of Sickle cell disease with Alzheimer’s disease

Pattern Search
BLASTP/PSI-BLAST
CS-BLAST j( > 5 horizontal: SICKEL CELL AMEMILA
PFSEARCH ({profile) — vertical: ALZHEIMERS DISEASE
HMMERZ (profile-HMM}) gn”?jt‘rri]Xg: entity s

Motif Scan 11 .

zoaom: 1:
Query ... score range: 0 to
by Protein

15
oray scale: 44% - 100%
by Motif

Align. ..
MMAFFT
TCOFFEE
Profile Align

Classify ...
JACOP
MkDomz2

Tools ...
Reformat MSA
Reformat SEQ

<

Dotlet
Hub
Results
- -
Misc
Deprecated ! |T

SICKEL CELL ANEMIA | 8
IREFNMHOMOSAPIENSHENO GLOBINEE TAHEENRNAACATTTGCTTC TGACACALCT
LREFNCHOMOSAPTENS LMY LOIDEE TAAPRECTRS0ORFROTE INAF FREFSEQGENE D
ALZHEIMERS DISEASE

8
SICKEL CELL ANEMIA (revcomp'd) | 8
ACAGTTGTGTCAGALGC AL AT GT THINNHNEIIT,

T
EIRE FHGHOMOSAPTENSAMY LOTDEETAAPRECTRSORPROTEINAP PREFSEQGENED
ALZHEIMERS DISEASE | 8

Thomas Tunier and Marcn Panni.

Below the comparison window, sequence similarity can be seen covering few bases at a time.

GENOME VISTA: It uses a computational strategy where query sequence contigs are anchored on the base
genome by local alignment matches and then globally aligned to candidate regions by AVID program. Here,
human march 2006 genome is used as a base genome for comparison of sequences.
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Result of genome VISTA for Cystic fibrosis.
When sequences are submitted then one link is obtained through which result can be accessed as follows.

y.IS;[;A‘ﬂa. Tools for Comparative Genomics D moutvs 9 citevs ¢85 contasts

VISTA Home Custom Alignment Browser Enhancer DB Downloads Publications Training Help

GenomeVISTA GenomeVISTA Submit:

#  Submit Yfour reguest has been submitted. The results will be available at:
Ahout GenomeyISTA http:ifpineline. bl gowicgi-hintextBrowser? ?act=summary &un=u3B0-Mxtn ¥isgvébase=hg18
Cite

Your Unigue Run Identifier is u380-NXtnYKqv
Once they are ready, you can retrieve the results by fallowing the link above or by entering the Run Identifier an the Genome'ista page

U.S DEPARTMENT OF .
JGIS Dok Jsint Genome instite ©1997-2011 The Regents of the University of Califoria ENERGY ggi:: ;f

When link is opened the result is obtained in vista point format.

Human Mar. 2006 (chr7:117,015,024-117,039,099) i ; BYDotPiot | B Help
clads: genome: release: aligrmeni: acd alignment: anno
| Vertebrate - || Hurran - | | Mat 2006 | ‘ sequencel [381] - || Submit | | 7 Werebrates [80] h || Add || Re
< 1 | ¥
[enr7 v || ehrr17,015,024-117,029,008 || o | | aame | x| asx | vnse | 3 | eroe | [4d] 4 ) b [pB] length: 24,076 bp
T T T T T T
e = “ = &.° E i e
CFTR
W i i w1 raawm i IR TR T SR U R TR BT i I IR e ' o am
sequenced AR

Show alignmerts longer than | 50 bp % @Download RefSeq genes

J sequencel [381]
E alignment in POF get CNSs: Hurnan Mar 2006 - sequencel 4 4 |Page 11 vl Displaying 1 - 2 of 2
Location on Human Mar. 2006 Tools Location on sequencel
Mar 2006 Unknown
cht7:117,015,024-117,019,948 (+) rankyISTA 4i|9042131 2[refNM_000492.3):1,712-2,623 |
Sequence (softrmasked) (+)
length: 4,925 bp pairwise alignments: Sequence =
AlignmentHurnan bar. 2006 - sequence I'ength 912 h.p |
WFA: Hutnan tar, 2006 - sequence L4 M
CME: Hurnan Mar, 2006 sequence! il Yista Browser
rista: Human tdar. 2006 - sequencel
PDF: Hurman kdar. 2006 - sequencel
h

Result in VISTA browser format is obtained as follows.
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Comparing sequences of the three diseases by using VISTA TOOL, it is clear that untranslated
sequence is observed only in Sickle cell disease at position Chromosomell between 5,203,272 -5,204,876.
Exons and CNS is observed in all three sequences. So, by using these tools we analyze gene of our interest and
compare it with many other sequences to get the similarity results which is biologically very useful in different

aspects of life.
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Discussion:

When sequencing is done using different tools, then it is noticeable that two or more sequence varies
with respect to each other by very few bases. Knowing these variations and their positions, possible actions can
be taken to exploit these sequences or if these causes disease then drugs can be made accordingly. Different
tools give results in different format. Like in T coffee and in Clustal-W color variation shows the sequence
variation. In pair wise alignment tool ----represents gaps and ... represents mismatch. In Dotlet each pixel
represents a score and high score means good match. In genome vista similarity is shown graph wise. Gene
similarity results are very useful and can be used for different research work.

Conclusion:

Sequence comparison based on T-Coffee Version 8.9 was having consensus similarity of 33 score in
which first sequence was having 35 score, second sequence was having 19 score and third sequence of score 35.
When sequence is compared with T-Coffee then multiple sequences can be taken at a time while with the Pair
wise Alignment Tool, two sequences is taken at a time. In T-Coffee similarity is Maximum for Adenine but it is
not in the case of Pair wise Alignment Tool. In T-Coffee result, score is obtained for the similarity but score is
not obtained in Pair wise Alignment TOOL. During the genomic sequence comparison of Cystic Fibrosis with
Alzheimer’s disease 19 amino acids were found to be similar in one window. While in case of AD with SCD
there were 20 amino acids similar. So the maximum genomic similarity is for AD with SCD. When sequence of
three diseases is compared by VISTA TOOL, then UTR is observed only in SCD at position of Chromosome 11
between 5,203,272 -5,204,876. Exons and CNS are observed in all three sequences.
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