BAZA DE DATE INTEGRATA NCBI.
PROGRAMUL BLAST

In aceast material ne vom familiariza cu programul BLAST. Prin
intermediul lui vom face cautari in bazele de date dupa secvente de nucleotide si
aminoacizi.

1. Introducere

Programul BLAST (Basic Local Alignment Search Tool) este un
program popular de comparare a secventelor de ADN, ce face parte dintr-un
pachet de programe destinat cautarii de secvente proteice, accesibil in diverse
forme la diferiti furnizori, sau prin intermediul NCBI, care mai ofera si Entrez,
un instrument de meta-cautare care acopera mare parte a bazelor de date de la
NCBI, inclusiv cele care gazduiesc structuri tridimensionale a proteinelor,
genoamele complete ale organismelor si trimiteri la jurnale stiintifice care
Tnsotesc intrarile din bazele de date.

Asocierea dezvoltarilor tehnologiei de calcul si moleculare deschide noi
oportunitati cercetarilor genetice. Folosirea combinatd a informatiei oferitd de
secvente, a instrumentelor de calcul, a bazelor de date si a biologiei traditionale
creste speranta intelegerii functiei si reglajelor tuturor genelor si proteinelor,
precum si a descifrarii functiilor celulei.

2. Prezentarea programului BLAST

BLAST reprezinta instrumentul de cautare a aliniamentului local de baza,
fiind un set de programe de cautare a similaritatilor, creat pentru identificarea
clasificarii si a omologilor potentiali pentru o secventa data.
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Pentru a intelege mai bine programele BLAST, trebuie cunoscute
aspectele de baza ale aliniamentelor secventelor. Acestea sunt folosite Tn special
pentru gésirea potentialilor omologi ce vor fi folositi ulterior pentru prezicerea
posibilelor functii ale secventei necunoscute sau pentru modelarea structurii sale
tridimensionale.

Programele BLAST folosesc un algoritm heuristic care identifica
aliniamentele locale, gasind omologii cu secventele cele mai apropiate, intr-un
timp eficient.

Serverul BLAST suportd o varietate de programe analitice care sunt fie
accesate prin reteaua Internet, fie instalate in retele locale pentru a mari viteza de
analiza. Programul BLAST bazal nu permite introducerea gap-urilor in
aliniamentele sale ceea ce va reduce senzitivitatea cautarii. Cu toate acestea,
datele de iesire din program oferd aliniamente regionale multiple, care pot fi
folosite pentru a anticipa gap-urile din secventa de interes si cea din baza de date.
in continuare sunt enumerate programele BLAST si utilizarea lor.

a) BLASTp: acest program permite utilizatorului sd caute similaritatile
dintre secventa unei proteine necunoscute si secventele proteinelor dintr-
o0 baza de date.

b) BLASTX: permite compararea secventelor traduse in aminoacizi ale
nucleotidelor cu secventele proteinelor din bazele de date.

Secventa nucleotidica de interes este tradusa initial in toate cele 6 catene

de citire ORF (Open Reading Frame) posibile. Acest program este

folositor in special pentru gasirea erorilor de secventializare a

nucleotidelor, prin compararea secventei de nucleotide tradusd in

aminoacizii sdi proteici potentiali dintr-o baza de date cu secvente
proteice.

c) BLASTNn: cu ajutorul acestui program se compard o secventa
nucleotidica de interes cu secventele din bazele de date nucleotidice.

d) tBLASTN: permite cautarea similaritatilor dintre o secventd proteica si
secventele traduse (translatate) ale nucleotidelor dintr-o baza de date.
Secventele nucleotidice dintr-o baza de date sunt traduse initial in fiecare

din cele 6 catene de citire posibile si sunt apoi comparate cu secventa proteinei de
interes. Acest program este util pentru gasirea erorilor de secventializare in
proteine prin compararea secventei proteinei respective cu omologii sai potentiali
obtinuti prin traducerea secventelor nucleotidice dintr-o baza de date.

La adresa https://blast.ncbi.nim.nih.gov/Blast.cgi se gasesc optiunile
programului BLAST:
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Web BLAST

BLAST Genomes

Human Mouse

Figura 1. Interfata BLAST

Microbes

3. Exemplu de cauta

Daca dorim s cautam secventa de gene care codeaza receptorul pentru

endotelind la om (figura 2) introducem in casuta search urmatoarele: Endothelin

receptor.

Din multimea de raspunsuri vom selecta varianta receptorului pentru

specia umana (homo sapiens). Va fi afisat cromozomul pe care se afld secventa
de nucleotide (cromozomul 40) — figura 3, localizarea genei pe cromozom,
secventa de nucleotide si secventa codanta.

Nucleotide

Species
Animals (71)
Custamize

Molecule types
genamic DNARNA (24}
MRNA (43)
Custamize

Source databases
INSDC (GenBank) (39)
RefSeq (31}
Customize

Sequence length
Custarm range,

Release date
Custorm range.

Revision date
Custom range.
Clearall

Show additional filters

Nucleotide

~ | (Endathelin receptor) AND "Homo sapiens'[poran:_ t4d9808] |
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Send to: ~

Items: 1 to 20 of 71

@ Found 86 nucleatide sequences.  Nucleotide (71
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Page 1 |ofd4 Mext=  Last==
EST (15)

Hurman receptor mRNA, complete cds
1,470 bp linear mRNA

Accossion: MT4921.1 Gl 182275

GenBank FASTA Graphics

Homo sapiens ETR mRMNA for endothelin receptor, complete cds
4,286 bp linear mRNA

Avcession: DIDADL1 ©F 219651

GenBank FASTA Graphics

Homo sapiens endothelin receptor tyne A (EDNRA). transcrint variant 4. non-coding RNA
3,369 bp linear transcribec-RNA

Accession: NR_D45958.1 Gl 372266195

GenBank FASTA  Graphics

Homo sapiens endothelin receptor.
1,718 bp linear mRNA

Accession: LOGAZZ1 Gl 181958

GenBank FASTA Graghics

e B (EDNRE) mRNA, complete cds

Homo sapiens

1,310 b lingar mRNA
Avcession: LOGE221 Gl 191956
GenBank FASTA Graphics

receptor type A (EDNRA) mRNA, complete cds

Homo sapiens endothelin receptor type A (EDNRA), transcript variant 3. mRNA
3,678 bp linear mRNA

Accession: NU_001256283.1 O 372266193

GenBank FASTA Graphics

Homo sapiens endothelin receptor.
3,847 bp linear mRNA

Accession: NU_0D1166055.1 O 260593649
GenBank FASTA Graghics

e 4 (EDNRA). transcript variant 2, mRNA

Help
Filters: Manage Filters
Find related data 2
Database
Search details 2
endothelin receptor[All Fields]
AND "Homo sapiens”[porgn]

y
| Search | See mote.
Recent activity 3

Tunoft Cear

Q (Endothelin receptor) AND "Homo sapiens”
[poran] 71) Huslestide

Q Endathelin receptor (2572)

Nuslestide

See more.

Figura 2. Exemplu de cdutare a unei secvente de nucleotide
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FEATURES Location/Qualifiers
sSource 1..3841
forg
_type=
fdb Xref="taxon: 2606
/chT omosome="4"
/map="4q3l.22-q3l.23"
gEne

/gene_synonym

ETA-E; ETAR: ETERAL;

/note="endothelin receptor type A"

fdb_xref="GeneID:1903"

Jdb_xref="HGNC:HGNC:3179"

fdb_xref="NIM:131243"
1..460
/gene="EDNRL"

exXon

Datele despre secventa de nucleotide
cromozomul, bratul cromozomului, gena

hET-AR; HMFDA"

fgene_synonym="ET—A: ETL: ETAL-R: ETALR: ETRL:; hET-AR: MFDA™
Jinference="alignment :Splign:1.39.8"
30
/gene="EDNEL™
/gene_synonym="ET*A; ETA; ETA-FR; ETAR; ETRAL; hET-AR; HMFDA™
/note="alternative transcription initiation site"

ST3 46..230

o /gene="EDNRA"
fgene_synonym="ET—A: ETA: ETAL-FE; ETAR; ETRL; hET-ALER; MFDA"™
fstandard_name="SHGC—G?SZ1"
fdb_xref="Un15TS:38684"

EXOon 461..950

o /gene="EDNRA"
/gene_synonyw="ET-L; ETA; ETAL-R; ETAR; ETRL; hET-AR; MFDL"
finference="alignment:Splign:1.39.8"

misc feature S01..503

h /gene="EDNEL"
fgene_synonyw="ET-4; ETA:; ETAL-R; ETAR; ETRL; hET-AR; MFDA"
/note="upstream in-framwe stop codon®

CDa 531..14587
/gene="EDNRL"
fgene synonym="ET-4: ETi; ETA-R:; ETAR: ETRA4; hET-AR; MFDA"

/note
wariant 2

izoform b precursor is encoded by transcript
endothelin receptor subtype A

Figura 3. Rezultatele cautérii

Ca secventa de nucleotide si aminoacizi, gasim urmatoarea formulare (fig. 4).

1e: GEaLLEEAEE UELELLLLLL LEEAELLLLL LULLLLELEL BGELLLLLEL ELELEELAL
181 agtcatcccg ctggtotgac gaggcttcat
241 cggtcgtcge cggggatige ggtcccagcg agacctecce gggagaagea gtgcccagga
301 getf 2 sgccggggas gctgtEcs; < gecgegecgg agoccgggac
361 accggecace cccacccteg & tctgg cccaggcgec
421 gegeggacee gecagetgte tacgracgee gagctecacg gtgaasaaaa agtgaagsts
faaaagcage acaagtgcan tangagatat Trcctcaaat trgcctcaae B

getg BELLEE B

1441 gaccee ag ggacagcat gaactg cecttagasg
1561 cactcctcgg tactcccata at(tt(t(gg agasasasat cacaaggcaa ctgtgagtcc
1561 gggaatctct tctctgatce ttcttcctta attcactcce acacccaaga agaaatgctt
1621 tccaasaccg caagggtaga ctggtttate cacccacaac atctacgaat cgtacttctt
1681 t aatttacata ttctgegtst tgtattcage ggteggagct
1741 gggggagaat gaagactgtt aaatgaaacc agaaggatat ttactacttt tgcatgaasa
1801 tagsgctttc aagtacatgg ctagctttta tggcagttct ggtgastgtt castgggaac
1861 tggtcaccat gaaactttag agattaacga casgattttc tacttttttt asgtgatttt
1921 tttgtccttc agccaaacac aatatgggct casgtcactt ttatttgaaa tgtcatttgg
1981 tgccagtatt ttttaactge ataatagcct aacatgatta tttgaactta tttacacata
2041 gtttgaaaaa aaaaagacaa aaatagtatt caggtgagca attagattag tattttccac
2161 gtcactgttt stttttttaa aacacasstt ctassgctac sacaastact acaggecctt

secventa de nucleotide

seeventa de
amineacizi

531..1487

/gens="EDIRA"

Jgene_synonym="ET-A; ETA; ETA-R; ETAR; ETRA; hET-AR; MFDA"
Jnote="isoform b precursor is encoded by transcript
variant 2; endothelin receptor subtype A;
endothelin-1-specific receptor; G protein-coupled
receptor”

Jcodon_start=1

Jproduct="endothelin-1 receptor isoform b precursor”
Iprotein NP 991159527.1 "

/db_xref:
Jdb_xref:
Jdb_yref:
Jdb_xref:
/translation="METLCLRASFNLALVGCVISDHPERYSTHLSHHVDDFTTFRGTE
LSFLVTTHQPTNLVLPSNGSMHNYCPQQTK ITSAF KYINTVISCTIFIVGHVGNATLL
RITYQNKCHRNGPNAL TASLALGOLIYVVIDLPINVFKFYQDVKDWWL FGFYFCHPLY
CTATFYTLMTCEMLNRRNGSLRTALSEHLKQRREVAKTVF CLVVIFALCWFPLHLSRT
LKKTVYNEMDKNRCEL LSFLLLMDYTGINLATMNSCTHPTALYFVSKKFKNCFQSCLC
CCCYQSKSLITSVPHNGTSTQWKNHDGNNHNTDRS SHKDSHN®

Figura 4. Formatul BLAST de vizualizare
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4. Exercitii practice

NOTA: pentru secventele-text accesati fisierul Bioinfo-2018-practic.txt.

=

Exercitiul 1

National Center for Biotechnology Information:
https://www.ncbi.nlm.nih.gov/

BLAST - Basic Local Alignment Search Tool

Nucleotide BLAST - Enter Query Sequence:

1 ctagaaaccg tatgctatat aattatatac tataaagtaa taatgtatac agtgtaatgg
61 atcatgggcc atgtgctttt caaactaatt gtacataaaa caagcatcta ttgaaaatat
121 ctgacaaact catcttttat ttttgatgtg tgtgtgtgtg tgtgtgtgtg tttttttaac

181 aggggatttgg g9

(cautarea este comandata cu butonul BLAST)

Observati scorul de potrivire - investigati/cautati informatiile referitoare la gena
Homo sapiens Human cystic fibrosis transmembrane conductance regulator
(CFTR), Locus AH002646.

Observati adnotarile/referintele bibliografice — coloana din dreapta.

=
———  Exercitiul 2
Cautati proteina insulina.

Jo.
Solutii
National Center for Biotechnology Inform ation: https://www.ncbi.nlm.nih.gov/

Protein - Search for "insulin” - alegeti "insulin[Homo sapiens]"

Observati adnotarile/referintele bibliografice — coloana din dreapta
Observati secventa de aminoacizi ai proteinei — ORIGIN:

1 malwmrllpl lallalwgpd paaafvnghl cgshlvealy Ivcgergffy tpktrreaed
61 lqvgqvelgg gpgagslgpl alegslgkrg iveqcctsic slyglenycn
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Site order({32,35,37,188)
/site_type="other"
/note="putative receptor binding surface”
/db_xref="CDD:239533"

cos 1..110
/gene="INS"
fcoded_by="join(AHBO2E844.2:2424..2618,
AHE@2844,2:3397..3542)"
/note="precursor”
fdb_xref="GDB:G2E-119-349"

1 malemrllpl lallalwgpd paaafwnghl cgshlvealy lvcgergffy tpktrreae
61 lgvggvelgg gpgagslgpl alegslgkrg iveqcctsic slyglenyen

Figura 5. Secventa de aminoacizi ai proteinei insulina umana

ORIGIN

rf

s ]
———  Exercitiul 3
Cautati dupa secventa de aminoacizi malwmrllpl.

)

Solutii

NCBI Nationai Center or iratschnotogy Informan

. S
BLAST " » blastp suite oroe] L Recunt e SevedSimapes i
Standard Protein BLAST

pasn [Mev | biasts | memase | ity

OUASTE pregramm sesrcs e decabases unng & gm0 eery mser Bewtpor Bitmat
Enter C w

- ilmmq gils). ot FASTA sequence(s) 4 Daw oy subromge

Or, upload file

Job Title

Alig two cr mor

al sampis sequances

Entrez Query Vool Cimate anstom databiase

Program Selection

protain BLAST,

St

(& Algocithen parametars

Figura 6. Interogarea BD dup& o secventa de aminoacizi

Observati scorul de potrivire....
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=

Exercitiul 4
Cautati secventa de aminoacizi:

1 mgngagasrt stiflngnre rplnvfcdme tdgggwlvfg rrmdgqtdfw rdwedyahgf
61 gnisgefwlg nealhsltga gdysirvdlr agdeavfagy dsfhvdsaae yyrlhlegyh
121 gtagdsmsyh sgsvfsardr dpnsllisca vsyrgawwyr nchyaningl ygstvdhggv
181 swyhwkgfef svpftemklr prnfrspagg g

Si vizualizati structura 3D.

O
Solutii
National Center for Biotechnology Information:
https://www.ncbi.nlm.nih.gov/

Protein BLAST - Enter Query Sequence....(copy/paste secventa)

Pentru fibrinogen [Homo sapiens] accesati structura 3D.

[SU—
Phorwgen [Haws sapees)

Figura 7. Vizualizarea 3D a structurii fibrinogenului uman
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=»
Exercitiul 5
Cautati informatii avansate despre fibrinogenul uman.

@)
Solutii
National Center for Biotechnology Information:
https://www.ncbi.nlm.nih.gov/

Protein - Advanced Search for "human fibrinogen”.

€ > C | @ Secure | https//wwav.ncbinlm.nih.gov/prot

3 NCBI  Resources v

Protein Home | Help

Protein Advanced Search Builder

inogen{Protein Name]) AND human{Organism)

Edit Clear

Builder
Protein Name v | [fibrinogen

AND v || Organism v | human

AND v | Al Fields

or Add o bl

History Download history Claar history
Search  Add to bullder Query Items found Time

#9 Add Search fibrinogen 112309 141124

#6 Add Search insulin 83725 13.47:56

Figura 8. Filtru avansat de cautare

Cautati informatii si pe Wikipedia:
https://en.wikipedia.org/wiki/Fibrinogen

=
——— Exercitiul 6
Cautati secventa:

1 mkwuvtfisll fifssaysrg vfrrdahkse vahrfkdlge enfkalvlia fagylqgcpf

61 edhvklvnev tefaktcvad esaencdksl htlfgdkict vatlretyge madccakgep
121 ernecflghk ddnpnlprlv rpevdvmcta fhdneetflk kylyeiarrh pyfyapellf
181 fakrykaaft eccqaadkaa cllpkldelr degkassakq rlkcaslgkf gerafkawav
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241 arlsgrfpka efaevsklvt ditkvhtecc hgdllecadd radlakyice nqdsissklk
301 eccekpllek shciaevend empadlpsla adfveskdve knyaeakdvf Igmflyeyar
361 rhpdysvvll Irlaktyett lekccaaadp hecyakvfde fkplveepgn likgncelfe
421 glgeykfgna llvrytkkvp qvstptlvev srnlgkvgsk cckhpeakrm pcaedylsvv
481 Inglcvlhek tpvsdrvtke cteslvnrrp cfsalevdet yvpkefnaet ftfhadictl

541 sekerqgikkq talvelvkhk pkatkeqlka vmddfaafve kcckaddket cfaeegkklv
601 aasqaalgl

Observati si analizati rezultatele.

Accesati optiunea "Analize your query with SmartBLAST".

Din acest material am invatat sa facem:

cautari in bazele de date dupa secvente de gene;

determindm cromozomul pe care se afla o secventd de nucleotide;
cautari in bazele de date dupa secvente de nucleotide;

cautare in BD dupa secventa de aminoacizi;

gasim gradul de potrivire al secventei de amioacizi introdusa.

T R
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