Baza de Date integrata NCBI. Programul BLAST
sl.dr. Anca Tudor

Obiectivele lucrarii practice sunt:
- cautari in bazele de date (BD) dupa secvente de nucleotide
- determinarea secventelor de nucleotide responsabile de aparitia unor diagnostice
- cautare in BD dupa secventa de aminoacizi

- gasirea gradului de potrivire al secventei de amioacizi introduse.

Colaborarea dintre informaticieni, medici cercetatori, biologi, matematicieni si biochimisti le-a
permis acestora studiul bazei moleculare a unei boli cu ajutorul instrumentelor matematice si a
tehnicii de calcul prin:
¢ analiza secventei unei gene sau a produsului genei de interes;

e intelegerea mai bund a organizarii genelor analizate;
e predictia structurii moleculelor analizate (proteine).

Disponibilitatea informatiei genomice ofera bioinformaticianului un nou set de provociri. in
prezent, ariile predominante ale analizei datelor bioinformatice includ:
¢ aliniamentul secventelor
e predictia structurii proteinelor.

Studiile de aliniament a secventelor sunt (in general) de doua tipuri:

o de aliniament al secventelor in pereche realizat cu ajutorul programului BLAST
o de aliniament multiplu al secventelor realizat cu programe de tipul CLUSTAL.

In ambele cazuri ideea este de a gisi similaritatile sau diferentele dintre seturile de secvente.
Analiza secventei reprezintd un instrument foarte important in studiul relatiilor de evolutie in
genoame, duplicarea genelor, imbinarea genelor etc.

Asocierea dezvoltarilor tehnologiei de calcul si moleculare deschide noi oportunitati cercetarilor
genetice. Folosirea combinata a informatiei oferita 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.

Programul BLAST
Un program popular de comparare a secventelor de ADN este BLAST (Basic Local Alignment
Search Tool). BLAST face parte dintr-un pachet de programe destinat cautarii de secvente proteice,
accesibil 1n 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
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care gazduiesc structuri tridimensionale a proteinelor, genoamele complete ale organismelor si
trimiteri la jurnale stiintifice care nsotesc intrarile din bazele de date.

BLAST reprezinta instrumentul de cadutare a aliniamentului local de bazd, fiind un set de
programe de cautare a similaritatilor, creat pentru identificarea clasificarii si a omologilor potentiali
pentru o secventa data.

Pentru a intelege mai bine programele BLAST, trebuie cunoscute aspectele de baza ale
aliniamentelor secventelor. Acestea sunt folosite in special pentru gasirea potentialilor omologi ce
vor fi folositi ulterior pentru prezicerea posibilelor functii ale secventei necunoscute sau pentru
modelarea structurii sale tridimensionale.

Aliniamentul global este cel mai bun aliniament, pe intreaga lungime a secventelor specificate.
Introducerea spatiilor (gaps) in secventele respective permite alinierea lor pe intreaga lungime.
Principalul avantaj al aliniamentului global este optimizarea sa pentru secventele care au un grad
inalt de similaritate, fiind astfel folositor in etapa de aliniere a secventelor din procesul de modelare
a structurii tridimensionale (bazat pe secventele omologe cu structura tridimensionald cunoscutd).

Metodele de cautare ale aliniamentului local gasesc aliniamentul optim intre subregiuni sau
regiuni locale ale secventelor specificate. Aliniamentul local este cel mai potrivit pentru secvente
care au regiuni localizate de similarita{i. Un program de cautare a aliniamentului local este folosit
de exemplu pentru gasirea motivelor, domeniilor si altor unitéti repetitive din secventele respective,
precum s§i pentru gasirea secventelor similare pentru secventa necunoscutd intr-o baza de date. Pe
scurt, un program de cautare al aliniamentului local este cel mai bine folosit pentru identificarea
unor regiuni secventiale mai scurte, cu un grad foarte mare de similaritate.

Toti algoritmii de comparare a secventelor se bazeaza pe anumite scheme de calcul a scorului
aliniamentului. Scorul aliniamentului este suma scorurilor mai mici, atribuite pentru fiecare din
perechile sale de aminoacizi sau nucleotide. Majoritatea acestor algoritmi folosesc 0 matrice de scor
pentru calcularea unui scor total fiecarui aliniament. Teoria statistica folosita in programele BLAST
a fost creata de Samuel Karlin si Steven Altschul. Toate programele BLAST folosesc 0 matrice de
substitutie, atat in etapa de scanare a bazelor de date cat si in procesul de aliniere a secventelor.

Schemele de substitutie sunt considerate a fi cele mai bune metode de calcul al scorului
aliniamentelor si se bazeaza pe analiza frecventei cu care un aminoacid observat este Inlocuit de un

alt aminoacid in proteinele ale caror secvente sunt aliniate.
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Codurile acceptate de programele BLAST sunt:

alanina
aspartat sau asparagind
cysteina

OO

aspartat
glutamat
fenilalanina
glicinad
histidina
izoleucina
lizina
leucina

M methionind
N asparagina
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Exemple

sl.dr. Anca Tudor

prolina
glutamina
arginind

serina

threonina

selenocisteina

valina

triptofan

tirozina

glutamat sau glutamina

orice aminoacid

oprirea translatiei

spatiu de lungime nedeterminata

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

Web BLAST

BLAST Genomes

Human Mouse Rat

Figura 1. Interfata BLAST

e Daca dorim sa cautam secventa de gene care codeaza receptorul pentru endotelina la om

(figura 2.) introducem 1in casuta search urmatoarele: Endothelin receptor.
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Nucleotide Nucleatide | |(Endathelin receptor) AND "Horo sapiens [porgn_ ticd8606] |
Create alert  Advanced

Species Summary = 20 per page = Sort by Default order +
Animals (71
customize

Items: 1 to 20 of 71
Molecule types
genomic DNARNA (24) Page 1 |ofd Mexts
MRNA (43) @ Found 86 nuclestide sequences. Nucleotide 71) EST (15)
Customize

Source databases

INSDC {BenBank) (39)

RefSeq (31}
Custornize

Sequence length
Custam range.

Release date
Gustarr range.

Revision date
Custom range.,

Clear all

Show addtional filters

[0 Human receptor MRNA, complete cos
1. 1,470 bp linear mRANA

Atcession: M74921.1 Gl 182275

GenBank FASTA Graphics

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

Accession: DA04021 Gl 219851

GenBank FASTA Graphics

~0O

[0 Homo sapiens endothelin receptor fype A (EDNRA), transcript variant 4, non-coding RMA

w

3,969 hp linear transcrined-RNA
Accession: NR_D45958.1 Gl 372266135
GenBank FASTA Graphics

[ Heme sapiens endothelin receptor type B (EDNRE) mRNA, complete cds
1,719 bp linear mRNA

Accession: LOGB231 Gl 1819458

GenBank FASTA  Graphics

=

Homo sapiens endothelin receptor type A (EDNRA) mRENA, complete cds
1,310 bp linear mRNA

Accession: LOBE221 Gl 181358

GenBank FASTA Graphics

o0

Homo sapiens
3,678 bp linear mRRA
Atcession: NM_001256283.1 Gl 372266193
GenBank FASTA Graphics

receptor type A (EDNRA), transcript variant 3, mRNA

=0

Homo sapiens endothelin receptor type A (EDNRA], transcrit variant 2, mRnA
3,841 bp linear mMRRA

Accession: NW_001186055.1 Gl 260583649

GenBank FASTA Graphics

~0

Help
Filters: Manage Filters

Find related data

Database: | Select v

Search details

endothelin receptor[All Fields]
AND "Howo sapiens”[porgn]

Search See more.

Recent activity &
Tunoff Clear

Endothelin receptor) AND "Homo sapiens”
i P
[porgn] 71 Hucleatide

Q Endothelin receptor (2572)

Nucle stide

See more.

Figura 2. Exemplu de cautare a unei secvente de nucleotide

Din mulfimea de raspunsuri vom selecta varianta receptorului pentru specia umana (homo

sapiens) si alegem urmatorul articol (Figura 2a):

Homo sapiens endothelin receptor type A (EDNRA), transcript variant 2, mRNA

NCEBI Reference Sequence: NM_001166055.1
FASTA  Graphics

Goto:

Locus
DEFINITION

ACCESSION
VERS ION
RETWORDS
SOURCE
ORGANISH

REFERENCE
AUTHORS
TITLE

JOURNAL
PUBNED
REMARK

REFERENCE
AUTHORS
TITLE
JOURNAL

PUBHED
REMARK

REFERENCE
AUTHORS

TITLE

JOURNAL
FUBNED
REMARK

REFERENCE
AUTHORS

NM_001166055 3841 bp  wRNA  linear PRI 15-0CT-2016
Howo s=piens endothelin receptor type & (EDNRR), transcript variant
2, WENA.

NM_001166055

NM_001166055.1

RefSeq.

Homo sapiens (human)

Howo sspiens

Eukaryota; Metazom; Chordata; Craniata; Vertebrata; Euteleostemi:
Mamwalia; Eutheria; Euarchontoglires; Primates; Haplorrhini;
Catarrhini; Hominidae: Homo.

1 (bases 1 to 3841)

Sek AC, Xie 2, Terai K, Long LM, Nelson C, Dudek AZ and Druey KH.
Endothelial Expression of Endothelin Receptor h in the Systemic
Capillary Leak Syndrome

PLOS ONE 10 (7), ED133266 (2018)

26176954

GeneRIF: Ednra, encoding Endothelin receptor A (ETA)-the target of
Endothelin 1 (ET-1)-was significantly increased in Systemic
Capillary Leak Syndrome blood-outgrowth endothelisl cells comparsd
to healthy controls.

Erratws: [PLoS One. 2015:10(9]:e0137373. PHID: 26325591]
Publication Status: Online-Only

2 (hases 1 to 3841)

Salem 3k, Gamal ily D, Salah Youssef N and Moneim El-Sheer Mi.
Inemnohistochemical assessment of endothelin-1 axis in psoriasis,
basal cell carcinoma and squamous cell carcinoma

G Ital Dermatol Vemer=ol 150 (3), 283-281 (2015)

25046671

GeneRIF: Endothelin receptor A was detected in all patients with
seuamons cell carcinoma and pSoriasis, with a higher fregquency and
grade of expression than controls and basal cell carcinoma.

3 (bases 1 to 3841)

Ciprisni F, Di Benedetto P, Ruscitti P, Verzella D, Fischietti M,
Zazzeronmi F, Liakeuli V, Carukki F, Berardicurti O, Alesse E and
Giacomelli R.

Macitentan inhibits the transforming grovth fastor-beta profibrotic
action, blocking the signaling wediated by the ETR/ThetaRT complex
in systemic sclerosis dermal fibroblasts

Arthritis Res. Ther. 17, 247 (2015)

26357964

GeneRIF: Data show that wacitentan interferes with the profibrotic
action of transforming growth factor-beta (TGF-beta), hlocking the
endothelin receptor type A (ET-1 receptor) portion of the
ET-1/TGF-beta receptor complex.

Publication Status: Online-Only

4 (bases 1 to 3841)

Miyawmoto ¥, Yoshimasa T, Arai H, Takava K, Ogava ¥, Itch H and
Wakao K.

Figura 2a. Informatii despre articol

Customize view =

Analyze this sequence
Run BLAST

Pick Primers

Highlight Sequence Features

Find in this Sequence

Articles about the EDNRA gene L
Macitentan inhibits the transfarming grauth
factat-fi profibratic actio [Ahritis Res Ther 20115]
The BioPlex Network: 4 Systematic Exploration
of the Human Interactome. [Cell. 2015]
Endathelial Expression of Endothelin Receptor A
in the Systemic Capillary Leak [PLoS One. 2015]

seeall
Pathways for the EDNRA gene =
Gastrin-CREE signalling pathway via PKC and
MAPK
G alpha (g) signalling svents
GFCR downstream signaling

seell.

Reference sequence information

RefSeq altemative splicing
See 3 reference mRNA sequence splice variants
for the EDNRA, gene.

RefSeq protsin product
See the reference protein sequence for
endothelin-1 receptor isoform b precursor
(NP_001155527 1)

Meore about the EDNRA gene _
This gene encodes the receptar for endotheline1,
a peptide that plays a rale in patent and lang-
Jasting vasaconstriction. This receptar asso.

Also Known As: ET-A, ETA, ETA-R, ETAR,

Va fi afisat cromozomul pe care se afla secventa de nucleotide (cromozomul 40) — figura 2b,

localizarea genei pe cromozom, secventa de nucleotide si secventa codanta.
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FEATURES Location/Qualifiers
source 1..3841
/O O )i
Bl type="mRNAL"

Jdb_xref="taxon:2606"
/chromosome="4"
JrEp="4g3il.22-gq3l.23"

Datele despre secventa de nucleotide
cromozomul, bratul cromozomului, gena

Jgene_synan'" ETL; ETAL-R; ETAR; ETRA; hET-AR; MFDAL"
/note="endothelin receptor type A"
Jdb_xref="GeneID:1303"
/db_xref="HGNC:HGNC:3179"
Jidb_xref="MIN:131243"
1..4860
/gene="EDNEL"
/gene_synanym="ET—A; ETA; ETA-R; ETAR; ETRA; hET-AR; MFDAL"
/inference="alignmwent:3plign:1.39.58"
misc feature 30
’ /gene="EDNRL"
/gene_synanym="ET—A; ETA; ETA-R; ETAR; ETRA; hET-AR; MFDAL"
/note="alternative transcription initiation site"
ST 465..2386
o /gene="EDNRL"
/gene_synanym="ET—A; ETA; ETA-R; ETAR; ETRA; hET-AR; MFDAL"
/standard_name="3HGC-67921"
/db_xref="Un15TS:38684"
451..950
/gene="EDNEA"
Jgene_synanym="ET—n; ETL; ETAL-R; ETAR; ETRA; hET-AR; MFDAL"
/inference="alignment :3plign:1.39.8"
misc feature 501..503
’ - /gene="EDNRA"
/ogene synonym="ET-A; ETAL; ETA-R; ETAR; ETRL; hET-iR; MFDL"
/note="upstream in-frame stop codon™
531..1487
/gene="EDNEA"
Jgene_synanym="ET—n; ETL; ETAL-R; ETAR; ETRA; hET-AR; MFDAL"
/note="isoform b precursor is encoded by transcript
variant 2; endothelin receptor subtype A;

Figura 2b.

Ca secventa de nucleotide si aminoacizi, gasim urmatoarea formulare (fig.2b).

tes @EGLLEEAES LBLBLLLLLL LEESBLLLLL LLLLLUBELEL BOSLLLLLEL BLBLESBLO-
181 agtcatcccg ctggtctgac gattgtggag aggcggtgga gaggeticat ccatcccacc
241 cggtcgtcge cggggattgg ggtoccageg agacctccce gggagaagea gigoccaggs
381 ggttttctga agccggggaa gotgtgcage cgaagccgee ECCECECCEE agcCcgggac
361 accggecacc ctccgeogeca cocaccctog coggetocgg cttectotgg cocaggegee
421 gegeggacco ggeoagetghtc tgogeacgoe gagctocacg gtgaasaaaa agigaaggtg
taaaagcagc acaagtgras taagagatat ttcctcaaat ttgcctcaag

EFiWcaatgcacaa ctattgoccca cagcagacta aaattacttc agctttcaaa tacattaca =zeventa de nuclectide

531..1487

/gene="EDNRA"

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

fcodon_start=1

/product="endothelin-1 receptor isoform b precursor”

g EE agcag s g CElad:Gcca coccttagaag
1561 cactcctcgg tactcccata atcctctcgg agsasaaaat cacaaggeaa cigtgaghtcc #db_xref="CCD5: CCDS54818.1 "

1561 gggaatctct tctctgatcc ttcttcctta attcactccc acacccaaga agaaatgett /db_xref="GeneID: 1989 "

1621 tccasaaccg caagggtaga ctggtttatc cacccacaac atctacgaat cgtacttett fdb_xref="HGNC: HGNC:3173 "

1681 taattgatct aatttacata ttctgegtgt tgtattcage actaaaaaat ggtgggagcet #db_xref="MIM: 131243 "

1741 gggggagaat gaagactgtt asatgasacc agaaggatat ttactacttt tgcatgeass /translation="METLCLRASFWLALVGCVISDNPERYSTNLSNHVDDFTTFRGTE
1861 tagagctttc aagtacatgg ctagctttta tggcagttct ggtgaatgtt caatgggaac LSFLVTTHQPTNLVLPSNGSMHNYCPQOTKITSAFKYINTVISCTIF IVGMWGNATLL
1861 tggtcaccat gaaactttag agattascgs caagattttc tacttttttt asgtgattit RIIYQNKCMRNGPNALIASLALGDLIYVVIDLPINVFKFYQDVKDWWLFGFYFCMPLY
1921 tttgtccttc agccasacac astatgggct casgtcactt ttatttgaas tgtcatttgg CTAIFYTLMTCEMLNRRNGSLRIAL SEHLKQRREVAKTVFCLVVIFALCWFPLHLSRI
1981 tgccagtatt ttttaactge ataatagoct aacatgatta tttgaactta tttacacats secventa de LKKTVYNEMDKNRCELLSFLLLMDYIGTNLATMNSCINPTALYFVSKKFKNCFQSCLC
2841 gtttgasaaa asaasgacas asatagtatt caggtgagca attagattag tattttccac amineaeizl | CCCYQSKSLMTSVPMNGTSIQWKNHDQNNHNTDRSSHKDSHN®

2101 gtcactgttt attttittas ascacasatt ctaasgctac aacaastact acaggecctt

Figura 2c. Formatul GenBank de vizualizare

Daca alegem optiunea ,,Fasta” vom avea ca rezultat secventa de nucleotide din figura 2c.

Daca optam pentru varianta ,,Graphics” obtinem reprezentarea din figura 2d.
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Homo sapiens endothelin receptor type A (EDNRA), transcript variant 2, mRNA

MNCBI Reference Sequence: NM_001166055.1

GenBank FASTA
Link To This Page | Feedback

I oo (a00 god (o0 Ik 200 (800 @00 (800 2K |2,200 2400|2800 2800 3K E200 3400 | 240
L

) NM_D01166055.1: 1..3.8K (3.8Kbp) ~ | Find: ~ | @acp|a oW 1= A Tools ~ | ¥ Trads @ 7 -
L e |480  [e9B [se 1K |Lzee  [1L4m@  [LEea  |Leme [z K [ezem  |z4pe  |zep@  |zEem |3k |z.208  |zame | 384

Genes - Exon
exon T exon
T exon [
exon
exon [EEIE

Genes IE] ]

>

HP_BE1159527.1 I I T
endothelinl re..

finference=C00.. R 7o I
FHAGZE=C [
SIS Markers [ ®
.. I SHEC-59475 I pizsizes I
Glec4:
misc_feature Features g o ®
.| upstream in-fra. |
polyl site Features [ ®
|
regqulatory Features b o ®
polyA_signal_zeq. |
bo......lBee. |4e0 |eee, 888, LK. [L2e8 _ |L462  |ieee  |L8e@  |2K . . [220e  |2409 |2g00  |2808 3K |3.2€0  [s4ee | ., 384

Figura 2d. Vizualizare prin ,,Graphics”



BIOINFORMATICA 1. Exercitii practice

Anca TUDOR, Diana LUNGEANU

NOTA: pentru secventele-text accesati fisierul Bioinfo-2017-practicl.txt
Exercitiu 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 gg

(cdutarea este comandata cu butonul BLAST)

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

Observati adnotarile/referintele bibliografice — coloana din dreapta

Exercitiu 2

National Center for Biotechnology Information: 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 lvcgergffy tpktrreaed
61 lgvggvelgg gpgagslagpl alegslgkrg ivegcctsic slyglenycn

< C | & Secure | https;//www.ncbi.nlm.nih.gov/protein,

Kun BLAS|
Locus AAAS9L72 110 2z linear PRI 10-1UN-2016
DEFINITION i n

ACCESSION
VERSION
DBSOURCE

Identify Consarved Domains
Highlight Sequence Features

Find in this Sequence

KEYWORDS

SOURCE
ORGANISH

tetazoa; Chordata; Cranista; Vertebrata; Euteleostomis Protein 3D Structure
theria; Euarchontoglires; Primates; Haplorrhini;
Hominidae; Homo.

1 to 110)

Insulin With Proline Analog
Hzp At Position B28 In The
R6 State

REFERENCE 1 (
AUTHORS  Bell, | et,R. and Rutter,.].
TITLE  Analysis of the regions flanking the human insulin gene and
sequence of an Alu family member
JOURNAL  Nucleic Acids Res. § (18), 4091-4109 (1952)
PUSHED 6253809

COWIENT  On Aug 28, 1993 this sequence version replaced gi:186432, See all 226 structures,
Nethod: conceptual translation

FEATURES Location/Qualifiers

source 5 =
Articles about the INS gene

‘Associations of Dietary Glucose, Fructose
Sucrose with B-Cell Function, In: I

Fibrin scaffold enhances function of insulin

Protein producing cells differentiated f [ Tis 11. 2017)
sig peptide Polymorphic distribution of proteins in solution by
et mass spectrometry- The analy: [Biologi 017]
nat_peptide seeal

5
/product="c peptide; Goe-119-343"

Region 26..118 Pathways for the INS gene #
Jregion: ae—Tior inculin Like . Longevity regulating pathway - multiple species
/note="T1GF_like fami specific

Longevity requlating pathway

o nd
cofittalling procEsses Phospholipase D signaling pathwa
.3 cdeazer” i v
Site See all
receptor binding surface”
39833" Reference sequence information #]
] RefSeq genomic sequence
« sequence for the INS
/note="precursor” RefSeq genomic sequence
Se e sequence for the INS

L e e
orz6IN gene (
1 malunrllpl lallalugpd paaafunghl cgshlvealy lvcgergffy tpktrreacd

81 1qvgqvelgg gpgagslapl alegslqkrg iveqcctsic slyglenycn




Exercitiu 3

3.1. Protein BLAST — Enter Query Sequence:
malwmrllpl

lastncbinim.nihgov

BLAST * » blastp suite Home RecentResults SavedStrategies Help

Standard Protein BLAST
s [Dlowp | bissts | st | st
Enter Qu

quence(s) & o Quorysubange &

From

O, upload fle Choos:

Job Title

Align two or m

Choose Search Set

Program Selection

Algorithm

Asn)

Observati scorul de potrivire....

3.2. Protein BLAST — Enter Query Sequence:
malwmrllpl lallalwgpd paaafvnghl cgshlvealy

Observati scorul de potrivire— investigati/cdutati informatiile referitoare la proteina insulin[Homo sapiens]

Explorati reprezentarea grafica si adnotarile bibliografice.

Exercitiu 4

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

Protein BLAST — Enter Query Sequence:

1 mgngagasrt stiflngnre rplnvfcdme tdgggwlvfq rrmdggtdfw rdwedyahgf
61 gnisgefwlg nealhsltga gdysirvdlr agdeavfaqy dsfhvdsaae yyrlhlegyh
121 gtagdsmsyh sgsvfsardr dpnsllisca vsyrgawwyr nchyanlngl ygstvdhggv
181 swyhwkgfef svpftemklr prnfrspagg g
Pentru fibrinogen [Homo sapiens] — accesati structura 3D.

€ > C [ @ Secure | htips//wwwincbinimnib.gov/protein/394734

GenPept~ Sendto:
Change region shown

fibrinogen [Homo sapiens] R
ustomize view

Analyze this sequence
Run BLAST

r PRI 14-N0V-2006 Identify Conserved Domains

Highiight S:

Find in this Sequence

SouRCE
ORGANISH
Protein 3D Structure

REFERENCE
AUTHORS
TITLE

K. and Miller,H.L.
rix protein encoded by the

J0URNAL
PUBED
REFERENCE

FEATURES

seeall

Pathways for the TNXB gene
MicroRNASs in car

PI3K-Akt signaling pathway

@ ECM-receptor interaction
-3 clooess”

er interface [polypeptide binding]”
Reference sequence information

RefSeq genomic sequence

See the asnomic reference seauence




Exercitiu 5

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

Protein — Advanced Search for "human fibrinogen

€ - C | & Secure

%3 NCBl  Resources (¥ How To (¥

Protein Home

Help

| https://www.ncbinim.nih.gov/protein/advanced

Protein Advanced Search Builder

(fibrinogenProtein Name]) AND human[Qrganism]

Edit

Builder

_‘F“m‘téin Name

AND v || Qrganism
AND v |[All Fields

¥ | fibrinogen
¥ | human

v

w or Add to histary

History

Search  Add to builder

# Add
# Add

Search fibrinogen
Search insulin

Query

Sign in o NCBI

2
m
=

Show index list

Show index list

| ©® © Show index list

Download history Clear history

Items found

Time
112309 14:11:24
83725 134756

You are here: NCBI = Proteins = Protein Database

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

Exercitiu 6

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

Protein BLAST — Enter Query Sequence:

1
61
121
181
241
301
361
421
481
541
601

mkwvtfisll
edhvklvnev
ernecflghk
fakrykaaft
arlsqgrfpka
eccekpllek
rhpdysvvll
glgeykfgna
Inglcvlhek
sekerqgikkqg
aasgaalgl

flfssaysrg
tefaktcvad
ddnpnlprlv
eccgaadkaa
efaevsklvt
shciaevend
lrlaktyett
llvrytkkvp
tpvsdrvtkc
talvelvkhk

Observati si analizati rezultatele.

Accesati optiunea "Analize your query with SmartBLAST".

vfrrdahkse
esaencdksl
rpevdvmcta
cllpkldelr
dltkvhtecc
empadlpsla
lekccaaadp
gvstptlvev
cteslvnrrp
pkatkeqglka

vahrfkdlge
htlfgdklct
fhdneetflk
degkassakqg
hgdllecadd
adfveskdvc
hecyakvfde
srnlgkvgsk
cfsalevdet
vmddfaafve

enfkalvlia
vatlretyge
kylyeiarrh
rlkcaslqgkf
radlakyice
knyaeakdvf
fkplveepqn
cckhpeakrm
yvpkefnaet
kcckaddket

faqgylqgcpf
madccakgep
pyfyapellf
gerafkawav
ngdsissklk
lgmflyeyar
likqgncelfe
pcaedylsvv
ftfhadictl
cfaeegkklv

Support Center
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Exercitiu 1 (solutie):

In casuta de interogare (query) sa introducem urmitoarea secventa:

“l ctagaaaccg tatgctatat aattatgtac tataaagtaa taatgtatac agtgtaatgg
61 atcatgggcc atgtgctttt caaactaatt gtacataaaa caagcatcta ttgaaaatat
121 ctgacaaact catcttttat ttttgatgtg tgtgtgtgtg tgtgtgtgtg tttttttaac

181 agggatttgg gg”

Apoi vom obtine aliniamentul, ca in figura 3.
= Alignments

B Download ~ GenBank Graphics

ic fibrosis transmembrane conductance regulator
Sequence ID: AHDD2646. 2 Length: 597 MNumber of Matches: 1

Range 1: 1 to 192 GenBank Graphics

Score Expect Identities Gaps Strand
355 bits(192) 2e-94 192/192(100%) 0/192(0%) Plus/Plus
Query 1 CTAGAAACCATATGCTATATAATTATGTACTATALAGTAATAATATA AGTGTAATGLG 6@
e 1 SO
Query &1 ATCATGGGCCATGTGC CAAACTAATTGTACATAAAACAAGCATCTATTGALAATAT 128
oo g MLULCIHTITTTLHTITUTCO IO TP
Query 121 CTGACAAACTCATC A GAtetgtetetetetetetegtptptpttitttttpdAC 180
R T O A0H0H KNI
Query 181 AGGGRATTTOGOGH 192

s s ML

Figura 3. Rezultatul interogarii

Adica, secventa de nucleotide responsabila de aparitia fibrozei chistice.

Exercitiu 2 (solutie):
Daca introducem in ,,BLAST Protein” secventa de aminoacizi:

smetlclrasfwlalvgcvisdnperystnlsnhvddfttfrgtelsflvtthgptnlv
lpsngsmhnycpggtkitsafkyintvisctifivgmvgnatllriiygnkcmrngpnalia
slalgdliyvvidlpinvfkfygdvkdwwlfgfyfcmplvctaifytlmtcemlnrrngslr
ialsehlkgrrevaktvfclvvifalcwfplhlsrikktvynemdknrcellsflllmdyig
inlatmnscinpialyfvskkfkncfgsclccceygskslmtsvpmngtsigwknhdgnnhn
tdrsshkdsmn”
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VVom obtine urmatorul rezultat de potrivire al secventei — figura 4.

Color key for alignment scores
W -=40 W 40-50 W 50-80 W 380-200 W ==200

| | | | | |
1 60 120 180 240 300

Figura 4. Paleta de culori pentru scorurile alinierii secventelor proteice

Culoarea rosie pentru aliniament ne arata ca avem o0 potrivire perfecta cu 0 secventa
cunoscuta, iar aceasta potrivire, semnificativa, cu scorul cel mai mare, este pentru ,,endothelin-1
receptor isoform b precursor [Homo sapiens]” — scorul 654 din scorul total de 654, iar

aliniamentul se poate observa in figura 5.
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B Download ~ GenPept Graphics

endothelin-1 receptor isoform b precursor [Homo sapiens]
Sequence ID: NP_001159527.1 Length: 318 Number of Matches: 1

B See 2 more title(s)

Range 1: 1 to 318 GenPept Graphics

Score Expect Method
654 bits{1687) 0.0

Identities Positives Gaps

Compositional matrix adjust. 317/318(99%) 317/318(99%) 1/318(0%)

Query 1 METLCLRASFWLALVGCVISDNPERYSTHLSNHAVDDFTTFRGTELSFLVTTHQPTHNLVLE 68
METLCLRASFWLALWVGCVISDNPERYSTHLSNHVDDFTTFRGTELSFLVTTHQPTNLVLP
sbjct 1 METLCLRASFWLALVGCVISDNPERYSTNLSHHVDDFTTFRGTELSFLVTTHQPTHNLVLE 68
Query 681  SNGSMHNYCPOQQTKITSAFKYINTVISCTIFIVGMVGNATLLRIIYQNKCMRNGPNALIA 128
SNGSMANY CPOOTKITSAFKY INTVISCTIFIVGMYGNATLLRI IYQNKCMRNGPNALLA
Sbjct 81 SNGSMHMYCPQOTKITSAFKYINTVISCTIFIVGMVGMATLLRIIYQNKCMRMNGPMALIA 128
Query 121 SLALGDLIYVVIDLPINVFEFYQDVEDWMLFGFYFCMPLVCTAIFYTLMTCEMLNRRNGS 18@
SLALGDLIYVVIDLPINVFKFYQDVKDWWLFGFYFCMPLVCTAIFYTLMTCEMLNRRNGS
Sbjct 121 SLALGDLIYWVIDLPINVFKFYQDVEDWWLFGFYFCMPLYCTAIFYTLMTCEMLNRRNGS 18@
Query 181 LRIALSEHLKQRREVAKTWVFCLVWIFALCWFPLHLSRI-KKTVYNEMDENRCELLSFLLL 239
LRIALSEHLKQRREVAKTVFCLVWIFALCWFPLHLSRI KKTVYNEMDEMNRCELLSFLLL
Sbjct 181 LRIALSEHLKQRREWAKTWFCLVVIFALCWFPLHLSRILKKTVYNEMDKNRCELLSFLLL 248
Query 248 MDYIGINLATMNSCINPIALYFVSKEFKNCFQSCLCCCCYQSKSLMTSVPMNGTSIOWKEN 299
MDY IGINLATMNSCINPIALY FVSKEFKNCFQSCLCCCCYQSKSLMTSVPMNGTSIQWKN
Sbjct 241 MDYIGIMLATMMNSCINPIALYFVSKKFKNCFQSCLCCCCYQSKSLMTSVPMNGTSIOQWKN 308
Query 388 HDOQNNHNTDRSSHKDSMN 317
HOQHNNHNTDRS SHEDSMN
Sbjct 381 HDQNNHWTDRSSHKDSMMN 318

Figura 5.

Daca ne propunem sa cautam proteina insulina introducem in casuta de search insulin (figura
6).

Protein Protein v | [insulin|

o @
Create alert  Advanced Help

@ Gl numbers no longer appear by default on sequence records. Read

Species Summary ~ 20 per page ~ Sort by Default order = Send to:~  Filters: Manage Filters
Animals (32,037)
Plants (148} -
Fungi (2.061) See PIN (INSULIN) insulin precursor in the Gene database Results by taxon
Protists (91) insulin reference sequences Transcript (1) Protein (1) Top Organisms [Tree]
Bacteria (24,473) Bacillus anthracis (5666)
Archaea (32) Bacillus megaterium (5616}
Viruses (118) Items: 1 to 20 of 7721 Bacillus circulans (4950)
Customize ... Homo sapiens (4721)
Page |1 | of 3881 Met> | Last=> ' pacillys altitudinis (3985)
Source databases [ insulin precursor [Aplysia californica Al ather taxa (52260)
PDB (2,723} y R More. .
RefSeq (18,837) 156 aa protein
UniProtks / Swiss-Prot (2,477) Accession: NP_001191615.1 GI: 325296757
s | GenPept Identical Proteins FASTA  Graphics ~
Customize ... Find related data
Geﬂe‘icn . [ insulin [Octodon degus] Database:
compartments 2. 109 aa protein
Ehloroplast (1) Accession: AAA40590.1 GI: 202472
Mitochandrion (1) . i
Plasmid (5) GenPept |dentical Proteins  FASTA  Graphics
Plastid (1) . R
[ insulin preproprotein [Danio rerio] Search details
3

Sequence length

108 aa protein

Figura 6. Exemplu de cautare a insulinei

iinsulin[All Fields]
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Vom alege insulina corespunzatoare speciei umane (homo sapiens) si vom gasi infomatia

potrivit careia insulina umana este o proteina formata din 110 aminoacizi a caror reprezentare o

puteti vedea in figura 6a.

Site order({32,35,37,188)
fsite_type="other"
fnote="putative receptor binding surface"
fdb_xref="CDD:233833"

CD5 1..11a

fgene="TIN5"

fcoded _by="join(AHE02344.2:2424,.2818,
AHBR2844,2:3397,.3542 )"
fnote="precursor”
fdb_xref="GDB:G028-119-343"

ORIGIN

1 malumrllpl lallalwgpd paaafwnghl cgshlvealy lvcgergffy tpktrreasd
61 lgvggvelgg gpgagslgpl alegslgkrg iveqoctsic slyglenycn

!

Figura 6a. Secventa de aminoacizi ai proteinei insulina umana

In josul paginii va fi afisata secventa de aminoacizi din care e formata insulina, incepand de

la origine. Dupa cum stiti de la curs, fiecare aminoacid e codat cu o singura litera.

Exercitiu 3 (solutie):

Introduceti secventa de aminoacizi malwmrllpl (figura 7).

BLAST ® » blastp suite

Standard Protein BLAST
blastn |blastp | blastx | tblastn | tblastx |

Enter OUGN Sequence BLASTP programs search protein databases using a protein query. more...
Eplaeagcession number(s), gi(s). or FASTA sequence(s) & ~ Clear Query subrange &)
P =
To
e
Or, upload file

| Alege fisierul | Nu ai ales niciun fisier &
Job Title

Enter a descriptive title for your BLAST search @)

Figura 7. Interogarea BD dupa o secventa de aminoacizi
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Apoi alegeti optiunea cu butonul BLAST din josul paginii. Ca rezultat veti avea un grafic

care va afisa gradul de potrivire al secventei de amioacizi introdusa (figura 7a). Sub grafic

obtineti si rezultate text in ordinea potrivirii lor cu secventa introdusa initial.

RID

Query ID
Description
Molecule type
Query Length

0Y6U786C015 (Expires on 10-26 16:43 pm)
lcl|Query_302573

None

amine acid

10

Database Name
Description

Program

Other reports: B Search Summary [Taxonomy reports] [Distance tree of results] [Multiple alignment]

B Graphic Summary

[=)Show Conserved Domains

nr
All nen-redundant GenBank CDS translaticns+PDB+SwissProt+PIR+PRF excluding
environmental samples from WGS projects

BLASTP 2.5.1+ b Citation

No putative conserved domains have been detected

Distribution of 100 Blast Hits on the Query Sequence &
Mouse over to see the title, click to show alignments

W40

Color key for alignment scores
W+40-50 50-80 Wso-200
Query
I I I | 1
2 4 6 8 10

W>=200

Figura 7a. Rezultatul cautarii gradului de potrivire al secventei de aminoacizi



