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Using Hidden Markov Models in Bioinformatics

Abstract :

This research focused on the recruitment of Hidden Markov models (HMMs) in
Bioinformatics, to identify DNA sequence of humans and consisting of a sequence of
nitrogenous bases, called nucleotides, Adenine are signified by the letter a, Cytosine and
signified by the letter ¢, Thymine and signified by the letter t, Guanine signified by the
letter g, is dealing with the problem of analyzing DNA sequence DNA as a linguistic
problem consists of four letters (a , ¢, t, g) and Ltinaya a series of DNA using an
algorithm Veterbi .

Keywords: Hidden Markov models (HMM:s), Veterbi Algorithm, Bioinformatics .
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Sign in to NCBI
Nucleotide Nucleotide v ‘ ‘ m
Advanced Help
Display Settings: = GenBank Send: = —
ange region shown =

Homo sapiens CCR5 (CCR5) gene, CCRS delta-24 allele, partial cds

GenBank: GQ121035.1

Customize view e

Goto: (¥

Locus
DEFINITION
ACCESSION
VERSION
KEYLWORDS
SOURCE
ORGANISM

REFERENCE
AUTHORS
TITLE

JOURNAL
REFERENCE
AUTHORS
TITLE
JOURNAL

FASTA  Graphics

60121835 508 bp DNA linear PRI 31-DEC-2018

Homo sapiens CCRS (CCRS) gene, CCRS delta-24 allele, partial cds.
60121835
GQ121835.1 GI:2859466894

Homo sapiens (human)

Homo sapiens

Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;
Mammalia; Eutheria; Euarchontoglires; Primates; Haplorrhini;
Catarrhini; Hominidae; Homo.

1 (bases 1 to 50@)

Saxena,5.K. and Swamy,M.L.A.

Prevalence of CCRS-d24 allele in different ethnic populations of
India

Unpublished

2 (bases 1 to 5€@)

/ 8 Homo sapiens CCRS (CCF x \

REDE

ORIGIN

—

6
12
18
24
3@
36
42
48

o e e e e e e

1

Analyze this sequence
Run BLAST

Pick Primers
Highlight Sequence Features

Find in this Sequence

Articles about the CCR5 gene  *

Prevalence of CCR5-deltad2 mutation in
asthmatic and n [Folia Med Cracov. 2014]

Characterization of HIV-1 entry inhibitors
with broad activity ac [J Transl Med. 2015]

Exosemes in human semen restrict HIV-1
transmission by vaginal ¢ [Virology. 2015]

/country="India"

<1..>560

/gene="CCRS"

/allele="CCRS delta-24"

<1..>560

/gene="CCRS"

/allele="CCRS delta-24"

Jproduct="CCRS"

<1..>588

/gene="CCR5"

/allele="CCRS delta-24"

/codon_start=3

Jproduct="CCRS"

/protein_id="ADC94815.1"

/db_xref="G1:289456005"
/translation="EPCQKINVKQIAARLLPPLYSLVFIFGFVGNMLVILILINCKRL
KSMTDIYLLNLATSDLFFLLTVPFHAHY AAAQWDFGNTMCQLLTGLYFIGFFSGIFFI
ILLTIDRYLAVVHAVFALKARTVTFGVVTSVITWVVAVFASLPGIIFTRSQKEGLHYT
CSSHFP"

cggagcccty coaamaaatc aatgtgaage aaatcgrage cegoctectg cotecgetet
actcactggt gttcatcttt ggtittgtgg geaacatget ggtcatcctc atcctgatas
actgrasasg gotgaagage atgactgaca tctacctget caacctggoe atctctgacc
tgtttttect tettactgte cocttetggg cteactatge tgocgeccag tgggactttg
geaatacast gigtcaactc ttgacaggge tctattttat aggettcttc tetggastet
tetteatcat cctectgaca atcgataggt acctggetgt cgtecatget gtgtttgett
taaaagccag gacggtcacce titggggteg tgacaagtgt gatcactigg gtgptgectg
tgtttgegte totoccagga atcatcttta ccagatcica aazagaaggt cticattaca
cctgeagete teatttteca

(2) s
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Saxena,S.K. and Swamy,M.L.A. Seeall..
Direct Submission
Submitted (@5-MAY-20@9) Infectious Diseases, Centre for Cellular
and Molecular Biclogy, Centre for Cellular and Molecular Biology, Reference sequence -
(1) Jead
& C'  [J www.nebinlmnih.gov/nuccore/289466094 W=

This gene encodes a member of the beta
chemokine receptor family, which is
predicted to be a seven transmembrane
protein similar to G protei..

Also Known As: CC-CKR-5, CCCKRS,
CCR-5...

Homologs of the CCRS gene [+

The CCRE gene is conserved in
chimpanzee, Rhesus monkey, dog, cow
meuse, rat, zebrafish, and frog.

.

LinkOut to external resources

Order CCRA cONA
tlone/Protein/Antibody/RNAI  [OnGene]

Related information
Gene

GeneView in dbSNP
Map Viewer

Protein

PubMed (Weighted)
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(500) e iy Alg(a,t,c.g) <uaY o daluia oo ke A Aududal oda ¢
Sy {1 Al Ll @Jﬂ‘J\’AJJ‘dﬁ#PS Aol g 1Y o) 68N oM ¢ Aubiag i dacl®

AE1 , t=22 , c=3 , OE4

Adudal) A Wbl g o adied DNA sl padal daluda b dbag il el g8l o

AA8aY Al Alududiay gl jBa g duad gl Aadadia PIA e eVlal dludadiay alil) @ gllaal)

glsal) 2 ) oy gl Ldlaghall cliby & (HMMS) 4ddal Gigs e gilai aladiufic,
- N e AL MY oz isad) aaal ¢ Lol sie g asdiel)

YN g a¥lall dae -1
Alaial sl gay A Al JS G Gy cNLAY) (pe a2 e S addiual) 3 gall) ¢
. Jsad dilad) @ﬂw\)@wgﬂ\‘g&‘ﬂﬂiQ#QYGL'Y\C;AZ&WG:\}A.\%‘ Jay Jd9 Cara

N=(a,t,c,g) - » (States) <L

-1 & (Transition Probability) 4Gy cylaay)
0.320388 0.271845 0.23301 0.174757
A=10.092105 0.256579 0.328947 0.322368
0.270073 0.423358 p.240876 0.065693
0.185185 0.250000 0.277778 0.287037

-: ¢ (Emission Probability) dsdall e¥liay)
0.97 0.01 0.01 0.01

B= 0.01 097 0.01 0.01
~(0.01 0.01 097 0.01

0.01 0.01 0.01 0.97
- A Gl Aududa

O = (3441433324 3311111123 1124241143 1112343143 3343323324 3323343232
1323132442 4223123222 4422224244 4311312432 4423123323 1233241211
1324311114 4324114143 1241324131 2321332432 3113324433 1232324133
2422222332 2322132423 3332232444 3231321243 2433433314 2444132224
4111213112 4242311323 2241314443 2321222212 1443223223 2324411232
2322312312 3323324131 1234121442 1332443242 3423312432 4242224322
2111143314 4134423133 2224444244 2413114242 4123132244 4244244324
2422243423 2323331441 1231232221 3314123231 1111411442 3223122131
3324314323 2312222331)

Time e 31-2
(2). Ldudial) Joh Ao clalinal)l gbga Ary DNA g 3sid paalall Addia A a3
cLiaY) (AN ey ldal)clwliall Aduduia) cilegieal Lo Veterb i 4l sd ki g
- A A dladadiey 5l a5 MATLAB  geabise aladiuly (dasial
cggagccctg ccaaaaaatc aatgtgaagc aaatcgcagc ccgcectcctg cctececgctct
actcactggt gttcatctit ggttttgtgg gcaacatgct ggtcatcctc atcctgataa
actgcaaaag gctgaagagc atgactgaca tctacctgct caacctggcc atctctgacc
tgtttttcct tcttactgtc  cccttctggg ctcactatgc tgccgcccag tgggactttg
gaaatacaat gtgtcaactc ttgacagggc tctattttat aggcttcttc tctggaatct
tcttcatcat cctcctgaca atcgataggt acctggctgt cgtccatgct gtgtttgett
taaaagccag gacggtcacc tttggggtgg tgacaagtgt gatcacttgg gtggtggctg
tgtttgcgtc  tctcccagga atcatcttta ccagatctca aaaagaaggt cttcattaca
cctgcagctc tcattttcca

. CCR5 delta-24 allele ¢uall 558 paatal) Aldudial diiaa & gy (il Adadadiall o)
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