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Secvente de aminoacizi si baze de date cu secvente

ACTA CHEMICA SCANDINAVICA & (1950) 283298

Multa vreme s-a considerat ca stabilirea secventei numarului, naturii si succesiunii
resturilor de aminoacizi, sau, pe scurt a secventei de aminoacizi a unei Proteine €Ste  yuned ror Detcrmination of the Amino Acid
imposibild. Aparitia in 1950 a lucrarii lui Edman P. a pus bazele metodelor de secventiere e I T
a catenelor de aminoacizi si aparitia secventiatoarelor de peptide. Frederick Sanger este s o e, v o 1o, o, i
cel care, in 1953 reuseste sa secventieze pentru prima data in istorie o proteina —
insulina si primeste premiul Nobel pentru acest lucru.

Tn prezent, metodele de de stabilire a secventei de aminoacizi a unei proteine sau
peptide se clasifica in doua doua categorii distincte:

1. Metode experimentale ce implica izolarea/purificarea proteinei de interes —
degradarea Edman (Lehninger, editia 7, pag. 98-100) si spectrometria de masa;

2. Metode in-silico, bazate pe cunoasterea prealabila a secventei de nucleotide si realizarea cu ajutorul calculatorului
a procesului de transcriere/traducere a informatiei genetice. Acizii nucleici pot fi secventiati in prezent prin
numeroase metode ce se clasifica in:

- metode derivate de la metoda chimica a lui Maxam si Gilbert;

- metode derivate de la metoda enzimatica a lui Sanger (acelasi Frederick Sanger ca cel de sus,
primeste al doua oara premiul Nobel in 1980);

- metode de ""noua generatie (next-gen)" sau mai corect metode de secventiere in masa (high

throughput) — pirosecventiere, ion-torrent, etc.

Frederick Sanger - 13 August 1918 — 19 November 2013
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Degradarea Edman

Metoda Edman sau metoda degradarii Edman - are la baza reactia Edman ce consta in marcarea
aminoacidului N terminal cu un cromofor specific, clivarea si identificarea lui.

Etapa | Etapa Il s
'\> ~ Peptide Q\ JL _Peptide
. N NH H-N
c\ H2N/'\[( ~Peptide( PH8.0_ . pH acid ' 2N
H toc o/’\ 1
R
Fenil-izotiocianat 4 Aac N terminal este marcat Aac N terminal este  Peptida are un

clivat si poate fi aminoacid in minus
identificat prin |
cromatografie
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Degradarea Edman

Prin repetarea reactiei Edman pe peptida scurtata in prima reactie se poate stabili aminoacidul
urmator. Reactia Edman poate fi astfel folosita in mod secvential, pentru a identifica unul cate unul
fiecare aminoacid dintr-o secventa peptidica. Randamentul reactiei nu este insa 100%, astfel incat
prin folosirea repetata a reactiei Edman se pot stabili primi aproximativ 30-40 aminoacizi dintr-o
proteina.

Tn cazul proteinelor de dimensiuni mari, procesul de secventiere Edman const3 in parcurgerea

urmatoarelor etape:
1. Stabilirea aminoacizilor ce intra in alcatuirea proteinei precum si a raportului molar dintre

acestia — legaturile peptidice se hidrolizeaza cu HCL si aminoacizi rezultati sunt identificati prin
HPLC sau cromatografie in strat subtire;

2. Stabilirea numarului de peptide din structura proteinei — se realizeaza o reactie Edman folosind
1-fluoro-2,4-dinitrobenzen (FDNB) si se hidrolizeaza proteina cu HCL, numarul de aminoacizi
derivati rezultati indica numarul de capete N-terminale existente;

3. Reducerea legaturilor S-S si clivarea cu agenti proteolitici cu specificitate cunoscuta - se
genereaza peptide de dimensiuni convenabile intr-o maniera predictibila;

4. Secventierea folosind reactia Edman cu Reagent (biological source)* Cleavage poins'
H H H H H «  Trypsin (bovine pancreas) Lys, Arg (C)
fenil-izotiocianat a tuturor peptidelor obtinute; =G e
5. Asamblarea secventei peptidelor rezultate Chwmoumpsin (vovine pancreas | Phe, Tip, Tyr (0)
. Staphylococcus aureus V8 protease (bacterium S. aureus) Asp, Glu (C)
p e nt ruao bti ne secve nta p rote Inel In |‘l’:|a Ie . Asp-N-protease (bacterium Pseudomonas fragi) Asp, Glu (N)
Pepsin (porcine stomach) Leu, Phe, Trp, Tyr (N)
Endoproteinase Lys C (bacterium Lysobacter enzymogenes) Lys (C)
Cyanogen bromide Met (C)
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{(D+7) - Citrate, nicotine, 7h, D7
MM_052817_050 6417 (91.817) 1 TOF MS ES+
746.45 1.20e4

100

oo s
S-’S\ Procedure Result Conclusion
oge o o o ' .
hydrolyze; separate A5 H 2 R 1 Polypeptide has 38
Stabilirea aminoacizilor e A5 H2 R Polypoptido has 38
D 4 K 2 T1 sin will cleave three times
E 2 L 2 L | (at one R (Arg) and two
F 1 M 2 Y 2 K (Lys)) to give four frag-
Polypeptide G 3 P 3 ments. Cyanogen bromide
will cleave at two
M (Met) to give three
fragments.
oge (%3 . . react with FDNB; hydrolyze;
Sta bl I iIrea numaru I ul d e pe pt | d @ |\ _separate amino acids 2.4-Dinitrophenylglutamate E (Glu) is amino-
:::l‘;.f e detected terminal residue.
Reducerea legaturilor S-S bonds G peesent)
SH
BS X
(T-1) GASMALIK (T-2) placed at ami
(-1 (i-Zlplaced at amino
CI . t. t I-t- . cleave wi;..h trypsin; ;_/ \ter;l'ln)mus because it
Ivarea cu agenti proteoliticl| mowimes e (1) BGAHDFEPIDPR  gine with £ oy
(13 DCVHSD (T-3)placed at carboxyl
>.:: terminus because it
(T-4) YLIACGPMTK does not end with
~ R (Arg) or K (Lys).
Secventierea folosind reactia o it oo S S .
5 esTE : Eiﬁfﬂ?;&;éﬁfﬁgms;‘* (C-) EGAAYHDFEPIDPRGASM (C-9 overlaps with
> 7 4 N\
Edman cu fenil-izotiocianat ooty Bimemdemdain 7 enevasD (7-1)and (T-4), allowing
= them to be ordered.
C“@ ALIKYLIACGPM
o ) 7N\ N e o)
establish (T -.3/ ) ~.\F - 1/,' ( \1 -4) (T-3)
Sequence | ami | i 1 Carboxs]
‘oo EGAAYHDFEPIDPRGASMALIKYLIACGPMTKDGVHSD ——
: : N ) N
Asamblarea secventei peptidelor rezultate @) €3 @)
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{(D+7) - Citrate, nicotine, 7h, D7

Metode in-silico stabilire a secventei proteinelor (peptidelor)

MM_052817_050 6417 (31 817)
746.45

100
4543 T84T
3302
b
67245 | lg71 57
o7 gaj ]:571 62
il J nwl

Dogma centrala a biologie moleculare postuleaza ca fiecare tripleta de nucleotide (codon) din ADN codifica cate
un aminoacid (exceptand codonii STOP), corespondenta codon-aac fiind datd de codul genetic. in principiu, dac3
se cunoaste secventa unei gene, stabilirea secventei de aminoacizi codificata este o chestiune simpla — se gaseste
corespondenta aminoacizilor pe baza codonilor din molecula de ARNm generata.

1: TOF MS ES+
1.2084

= Transcriere Traducere
I~ inti .
S ADN e e ARN T polipepride
) i i
= Informatie Complemel.ltarltatea Informatie Codul genetic
@ nucleotidelor S 1 d . ..
Secventi de nucleotide Secventi de nucleotide ecven{a de aminoacizi
(A5sT;G;50) (A;U;G;C)
1st \‘ 2nd base 3rd
base U c Y A G base
v Phe/F) Phenylalanii uev Tyr/Y) Tyrosi ey Cys/C) Cysteil v
e (Phe/F) Phenylalanine T . e (Tyr/Y) Tyrosine NIEE (Cys/C) Cysteine G
U (Ser/S) Serine
UUA UCA UAAE! | Stop (Ochre) UGA! | Stop (Opal) A
Nucleic Acid | Nucleobases Base complement LI et UAC use [msiilicesi. ©
. . . . co Leu/L) Leucine cev CAU (His/H) Histidine ceu v
DNA adenine(A), thymine(T), guanine(G), cytosine(C) | A=T, G=C c o ( CCC | o o1 proine CcAC CGC | /R Arginine c
- - - n CUA CCA CGA A
RNA adenine(A), uracil(U), guanine(G), cytosineg(C) | A=U, G=C oG oc (EREpE ol o
AUU ACU AAU . AGU , u
———— (Asn/N) Asparagine (Ser/S) Serine
AUC (lle/) Isoleucine ACC ' AAC AGC Cc
A (Thr/T) Threonine
AUA ACA AAA . AGA e A
AUGIA | (Met/M) Methionine ACG AAG ( o AGG G
GUU GCU ~_|Gau u
EE = EE (Asp/D) Aspartic acid -
G (Val/V) Valine (Ala/A) Alanine (Gly/G) Glycine
GUA GCA - A
EiE == (GIu/E) Glutamic acid == =
o Proprietatile codului genetic?
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Metode in-silico stabilire a secventei proteinelor (peptidelor)

Pentru a putea stabili secventa unei proteine plecand de la secventa de ADN a genei codificatoare este
necesar elucidarea urmatoarelor aspecte:

1. Care din cele 2 catene ale moleculei de ADN codifica informatia genetica? Catena sens (+) - direct
ADN 5' ATGGCTAGGGCCGCAAGGGAAATGGAGAGGGAATAA 3
3' TACCGATCCCGGCGTTCCCTTTACCTCTCCCTTATT 5"
Transcriere 3 :
Catena antisens (-) - reverse
v 1 ARNm complementar cu
AR'\:':\‘ducere > %@@%%ﬁ%@%w%@ 3 catena antisens, aceeasi
Catena polipeptidicaM A R A A R E M E R E STOP co:z:::: ri‘:faocr:q:?it: IE|:rsee:c:‘ns
START
5'" UUAUUCCCUCUCCAUUUCCCUUGCGGCCCUAGCCAU 3! ARNm complementar cu
. . . \TWJEYS\—Y'J\—VS \—Y—jp_vg - - \_YS - catena sens (inversata
Catena polipeptidica;,  p |, H F P C G P S H directia!l!), aceeasi secventi

cu catena non-sens
nu contine informatie buna—
este non-sens

Mesajul genetic este codificat pe catena sens din ADN, dar catena copiata in ARNm este cea antisens.
ARNmM are aceeasi secventa cu catena sens, dar T este inlocuit de U.
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tine, 7h, D7

"
11111

Metode in-silico stabilire a secventei proteinelor (peptidelor)

55555

2. Care este prima nucleotida a primului codon — cadrul de lectura — de unde incepe traducerea informatiei
genetice?

Pe molecula de ARNm (si corespunzator catena sens) exista 3 posibilitati de a citi informatia genetica — 3 cadre de
lectura diferite:
Incepand cu nucleotida 1:

5'AUG GCCGCAAGGG GAGAGGGAAUAA 3!
T L L R T L L sk
START

Incepand cu nucleotida 2:

5 AUGG GGGCCGCAAGGGAAAUGGAGAGGGAAUAA 3!
W L G P Q G K W R G N
Incepand cu nucleotida 3:

5" AUGGCUAGGGCCGCAAGGGAAAUGGAGAGGGAAUAA 3
G * G R K G N G E G I

Pe o molecula de ADN dublu catenar exista 6 posibilitati de traducere a informatiei genetice: 3 cadre
de lectura pe o catena si 3 cadre de lectura pe cealalta catena
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{(D+7) - Citrate, nicotine, 7h, D7
MM_052817_050 6417 (91.817) 1 TOF MS ES+
100- 746.45 1.20e4

7454317847

Transcriere si traducere in-silico - Sequence Manipulation Suite 2 B

97157
971,62
4

871 ssj
il

SMS Sequence Manipulation Suite:

Format Conversion Version 2

-Combine FASTA

-EMBL to FASTA
p %eamr;ixtgmr « The Sequence Manipulation Suite is a collection of JavaScript programs for generating, formatting, and analyzing short DNA and protein
FiteroNA sequences. It is commonly used by molecular biologists, for teaching, and for program and algorithm testing.

e « See the about the Sequence Manipulation Suite page for more information about individual Sequence Manipulation Suite programs.

S HE S » You can easily mirror the Sequence Manipulation Suite on your own web site, or you can use it off-line.

One 1o Thoe o « This version of the Sequence Manipulation Suite represents a complete re-write of the previous version. The new version is much faster and has
sRange ExmoorONA. many new features. The previous version of the Sequence Manipulation Suite can still be accessed.

-Range Extractor Protein .

-gpelve(r:s:d(:omplemnt « Send questions and comments to stothard@ualberta.ca.

-Split lons.

-Split FASTA

-Three to One

-Window Extractor DNA . T
Window Extractor Protein new window | home | citation
Mon Nov 6 02:56:29 2017

~Codan Pl Valid XHTML 1.0; Valid CSS
-Codon Usage

-CpG Islands

-DNA Molecular Weight

-DNA Pattern Find

-DNA Stats

-Fuzzy Search DNA

-Fuzzy Search Protein

-ldent and Sim

-Multi Rev Trans

-Mutate for Digest

-ORF Finder

-Pairwise Align Codons

-Pairwise Align DNA

-Pairwise Align Protein

-PCR Primer Stats

-PCR Products

-Protein GRAVY

-Protein Isoelectric Point

-Protein Molecular Weight

-Protein Pattern Find

-Protein Stats

-Restriction Digest

-Restriction Summary

-Reverse Translate

-Translate

-Color Align Conservation
-Color Align Properties
-Group DNA

-Group Protein

-Primer Map

-Restriction Map
-Translation Map

-Mutate DNA

-Mutate Protein

-Random Coding DNA
-Random DNA Sequence
-Random DNA Regions
-Random Protein Sequence
-Random Protein Regions
-Sample DNA

-Sample Protein

S L https://mail.uaic.ro/~marius.mihasan/research/mirrored_sites_tools/sms2/index.html
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Avantaje

Dezavantaje

1. Metode experimentale de
elucidare a secventei

proteinelor (peptidelor)

Secventiaza strict proteina
exprimata, poate identifica
si aminoacizi mai putini
comuni

Necesita purificarea prealabila a

proteinei de interes

a. Degradarea Edman

b. Spectrometria de masa

Timp de lucru scurt

Costul de achizitie al
instrumentelor

2. Metode in-silico stabilire a
secventei proteinelor (peptidelor)

Extrem de rapida

Necesita cunoasterea prealbila a

secventei de ADN

Nu intotdeauna secventa unei gene
este complet tradusa in catena
polipeptidica (exoni vs introni)

Nu identifica aminoacizii modificati si

cei mai putin comuni.
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Secvente de aminoacizi si baze de date cu secvente

Majoritatea covarsitoare a secventelor proteice cunoscute in prezent provin din secventa de nucleotide prin
treducere cu ajutorul calculatorului, adica in-silico. Acest lucru se explica prin faptul ca:

A. Acizii nucleici pot fi foarte usor si relativ ieftin produsi in laborator. Daca molecula ADN de secventiat izolata
este intr-o cantitate foarte mica, ea poate fi amplificata in vitro cu ajutorul unor oligonucleotide amorsa potrivite
si a ADN-polimerazi prin reactia PCR. In prezent, o asemenea reactie in vitro nu este posibila pentru peptide sau
proteine. De asemenea, procesul de purificare si izolare a moleculelor de ADN este aplicabil pentru pentru orice
molecula de ADN, indiferent de secventa sa, dar in cazul proteinelor nu exista o metoda de purificare
yuniversala”, ci trebuie adaptata functie de proprietatile proteinei de secventiat.

B. Costurile de secventiere a acizilor nucleici sunt semnificativ mai mici decat pentru secventierea peptidelor.

Secventierea genomului uman - 3 bilioane baze — 10 ani (1990 -2000) - ~2.7 bilioane $
Secventierea unui genom uman in 2006 - ~6 bilioane baze - ~14 milioane $ Whole GenomeZ - Whole
Secventierea unui genom uman in 2015 - ~6 bilioane baze - ~4000 $ Genome for Advanced

Secventierea unui genom uman in 2016 - ~6 bilioane baze - ~1000 $ Analysis (130X + 30X) - 2
week turnaround time

€849.00 EUR

TURNAROUND TIME

Add to cart
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1: TOF MS ES+

Secvente si fisiere cu secvente : h

]:971 62
4

Scaderea continua a costurilor de secventiere a condus la acumularea unor cantitati uriase de informatii sub
forma de secvente de nucleotide si, bineinteles, de aminoacizi. A fost astfel necesara dezvoltarea unor modalitati de
stocare computerizata a acestor informatii, in asa fel incat datele sa fie usor prelucrate atat de cercetatori cat si de
computere. Au aparut astfel fisiere cu secvente precum si baze de date specializate in colectare si stocarea acestora.

Fisierul FASTA

O secventa, fie ca este ADN, ARN sau aminoacizi poate fi reprezentata ca o insiruire de litere (cei 20/22 de
aminoacizi notati cu o litera pentru proteine). Pentru a se putea manipula si procesa usor cu ajutorul computerelor,
secventele de nucleotide sau aminoacizi se stocheaza sub forma unui fisier text, in care, alaturi de secventa
propriu-zisa, sunt incluse si o serie de informatii accesorii precum specia de la care provine secventa, gena,
cromozomul, lucrarea in care este descrisa secventa. Modul in care sunt incluse aceste informatii alaturi de
secventa propriu-zisa reprezinta formatul sau standardul unui fisier cu secvente.

Rapid and sensitive protein similarity
searches

871 saﬂ
aidl J

De-a lungul timpului au existat un numar mare de variante de fisiere/formate create
pentru a inregistra secvente, insa fisierul/formatul FASTA este cel ce s-a impus. Initial, acest
format de fisiere a fost propus cu denumirea FASTA/Pearson ca parte a suitei de programe
de aliniere si comparare a secventelor FASTA. Denumirea programuluii provine de la
FAST-AIl, autorii dorind sa atraga atentia ca programul propus poate alinia foare repede  Avstract

An algorithm was developed which facilitates the search for

DJ Lipman, WR Pearson

Article Info & Metrics elLetters PDF

toate tipurile de secvente, atat de aminoacizi, cat si de baze azotate. Sl e e e e ol et
o
Un fisier FASTA tipic i e e st o e
differing residues in those regions by means of an amino acid
>gi15524211|gb|AAD44166.1| cytochrome b [Elephas maximus maximus] Bt e e
LCLYTHIGRNIYYGSYLYSETWNTGIMLLLITMATAFMGYVLPWGOMSFWGATVITNLFSAIPYIGTNLV it Tie oo fpslom Ml oo
EWIWGGFSVDKATLNRFFAFHFILPFTMVALAGVHLTFLHETGSNNPLGLTSDSDKIPFHPYYTIKDFELG f::’:fe':;‘1’:::’;m;’;:z‘l;’:a':‘;::;:;iq::::;‘:;:TI:g‘r’y""f’
LLILTILLLLLLALLSPDMLGDPDNHMPADPLNTPLHIKPEWYFLFAYATILRSVPNKLGGVLALFLSIVIL pould take less than 2 minites on'a minicomputer, and lesz than

10 minutes on a microcomputer (IBM PC).

GLMPFLHTSKHRSMMLRPLSQALFWTLTMDLLTLTWIGSQPVEYPYTIIGQMASILYFSIILAFLPIAGX
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Fisiere FASTA - fisiere cu secvente

Fisierul FASTA

- un fisier text ce poate avea sau nu una din extensiile .fasta .fna, .ffn, .faa, .frn;
- contine secvente de proteine sau de aminocizi stocate conform standardului FASTA:

Elementele formatului FASTA:

A.primul rand de text, marcat cu “>“ (mai mare) contine o serie de informatii cu caracter optional, - specia sau

denumirea genei (proteinei);

B.urmatoarele randuri contin secventa propriu-zisa, in care nucleotidele/aminoacizii sunt reprezentati folosind

codul standard IUPAC cu o singura litera;

C.fiecare rand al secventei are in general 80 de caractere (nu mai mult de 120)

A adenozina M A/C (amino) : :ngl:czt/asparaginé
T timina W A/T (weak) C cisting
C citidina R G/A (puRine) D aspartat
U uracil B G/T/C E glutamat
G guanina D G/A/T F fenilalanina
N A/G/C/T (oricare) H A/C/T G glicin3
K G/T (keto) V G/C/A o
S G/C (strong) - spatiu de dimensiune H‘hlst|d|-nau
Y T/C (pYrimidine) intermediara I |s.o‘letchma
K lisina
L leucina
Standardul IUPAC pentru notarea nucleotidelor si [ M metionin3
aminoacizilor | N asparagina

P prolina

Q glutamina

R arginina

S serina

T threonina

U selenocisteina
V valina

W triptofan

Y tirosina

Z glutamat/glutamin
X oricare

* stop

- spatiu
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Fisiere FASTA - fisiere cu secvente

D. O secventa de nucleotide este notata in directia 5' = 3 : prima litera de pe primul rand corespunzator secventei
este nucleotida 1 si are o grupare PO, libera, ultima litera de pe ultimul rand are gruparea OH 3" libera. Moleculele
circulare se reprezentate linear, prima nucleotida fiind cel mai frecvent originea de replicare;

E. O secventa polipeptdica este notata in sensul sintezei, de la capatul N terminal spre cel C terminal; prima litera
din primul rand reprezinta aminoacidul 1 din secventa - aminoacidul N-terminal; ultima litera reprezinta
aminoacidul C-terminal;

F. Pozitia literelor poate fi sau nu numerotata; in cazul in care literele din secventa sunt numerotate, numeroatarea
se face la inceputul fiecarui rand si se include un spatiu dupa fiecare a 10-a litera.

G. Literele ce desemneaza secventa pot fi sau nu scrise cu majuscule; indiferent de tipul de scriere, semnificatia
este aceeasi;

H. Unele programe nu accepta caracterul ‘=’ (spatiul in secventa) se indica cu un sir de N pentru nucleotide sau X
pentru aminoacizi; spatiul intre litere este ignorat;

>secventa peptidica necunoscuta 1 fara numere Cum scriu secventele?
QIKDLLVSSSTDLDTTLVLVNAIYFKGMWKTAFNAEDTREMPFHVTKQESKPVOMMCMNNSENVATLPAE - Cu font monospatlat
KMKILELPFASGDLSMLVLLPDEVSDLERIEKTINFEKLTEWTNPNTMEKRRVKVYLPOMKIEEKYNLTS
VLMALGMTDLFIPSANLTGISSAESLKISQAVHGAFMELSEDGIEMAGSTGVIEDIKHSPESEQFRADHP TTI I) - 1
FLEFLIKHNPTNTIVYEFGRYWSP R roportlona

Courier NeWMOnOSpaCe

>secventa peptidica necunoscuta cu numere
1 gikdllvsss tdldttlvlv naiyfkgmwk tafnaedtre mpfhvtkges kpvgmmcmnn

61 sfnvatlpae kmkilelpfa sgdlsmlvll pdevsdleri ektinfeklt ewtnpntmek
121 rrvkvylpgm kieekynlts vlimalgmtdl fipsanltgi ssaeslkisqg avhgafmels
181 edgiemagst gviedikhsp eseqgfradhp flflikhnpt ntivyfgryw sp
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Baze de date cu secvente

Baze de date cu secvente

O baza de date cu secvente reprezinta o colectie de secvente de acizi nucleici sau aminoacizi ce au fost
stabilite experimental si care au fost depozitate in forma digitalizata pe un server central intr-un format tip specific.
Secventele sunt trimise in bazele de date de catre cercetatori ce au la dispozitie instrumente de secventiere. Fiecarei
secvente i se aloca un identificator unic — ID — o combinatie unica de litere si cifre ce poate fi folosita pentru a regasi
fara echivoc secventa in respectiva baza de date.

Tn general, inregistrate unei secvente in bazele de date precum si accesarea bazelor de date cu secvente este gratuit.

Baza de date Site web Dimensiune *

Baze de date cu secvente

INSDC http://www.insdc.org/ 206 293 625 secvente
DDBJ St a1 Aces.te baze dc? date sunt sincronizate zilnic intre ele si
contin aceleasi secvente.

EMBL Nucleotide Sequence Database http://www.ebi.ac.uk/embl/

GenBank http://www.ncbi.nlm.nih.gov/genbank/
European Nucleotide Archive (ENA)  http://www.ebi.ac.uk/ena/

KEGG http://www.genome.jp/kegg/ 25 679 056 secvente
nr http://blast.ncbi.nlm.nih.gov 145 296 712 secvente
UniProtKB/Swiss-Prot http://www.uniprot.org/ 556 568 secvente
UniProtKB/TrTEMBL http://www.uniprot.org/ 107 627 435 secvente

* In Februarie 2018
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Redundanta si incertitudine in bazele de date

Secventele sunt inregistrate in bazele de date de catre o multitudine de utilizatori, independenti
unul de celalalt. In momentul inregistrarii unei secvente aceasta primeste un ID unic si este tratata ca

entitate de sine statatoare. Pot apare astfel 2 situatii:

Datele de secvente sunt inregistrate automat.

aceeasi proteind/gena este secventiata de la specii diferite Metqdele moderne de secventiere p_roduc.o
cantitate mare de date ce sunt analizate si

aceeasi secventa este inregistrata de autori diferiti X _ N
inregistrate In bazele de date automat.

Functia secventelor este stabilita automat si nu

aceeasi secventa este inregistrata cu nume diferite

Mai multe ID pentru aceeasi secventa
este verificata experimental.
i i
\V4 \V4
Redundanta Nesiguranta

2 secvente marcate ca diferite pot avea aceesi functie 1 secventa poate fi identificata ca avand o anumita
functie in mod eronat.
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Principalele baze de date cu secvente

(D+7) - Citrate, nicotine, 7h, D7
MM_052817_050 6417 (91.817)
100 74645
454374847
83302
b

67245 rﬂ 57

o7 gaj ]:571 62
il J nwl

GenBank

https://www.ncbi.nlm.nih.gov/genbank/

- 0 baza de date cu secvente ADN creata si intretinuta de National
Institutes of Health (NIH), USA;

- contine secvente adnotate — pe langa secventa propriu-zisa,
fiecare ID in baza de date contine si o serie de informatii accesorii

precum:

. Locus
1. Denumirea oerinITIon

2. GenBank ID _ accesston
3 VERSION
KEYWORDS
URCE
ORGANISM

5. Incadrarea

taxonomica [ REFERENCE

AUTHORS
TITLE

JOURNAL
PUBMED
REFERENCE
AUTHORS

v e TITLE
6. Lucrari
stiintifice 323:,’:2;
REFERENCE
AUTHORS

TITLE
JOURNAL

REFERENCE
AUTHORS
TITLE
JOURNAL

/ REMARK

AJ507836 165137 bp DNA linear  BCT 24-JUL-2016
Arthrobacter nicotinovorans pAOl megaplasmid sequence, strain ATCC
49919.
AJ507836
AJ507836.1

Paenarthrobacter nicotinovorans

Paenarthrobacter nicotinovorans

Bacteria; Actinobacteria; Micrococcales; Micrococcaceae;
Paenarthrobacter.

6 (bases 1 to 165137)

Igloi,G.L. and Brandsch,R.

Sequence of the 165-kilobase catabolic plasmid pAOl from
Arthrobacter nicotinovorans and identification of a pAOl-dependent
nicotine uptake system
J. Bacteriol. 185 (6),
12618462

18 (bases 27948 to 117790)

Mihasan,M. and Brandsch,R.

pAOl of Arthrobacter nicotinovorans and the spread of catabolic
traits by horizontal gene transfer in gram-positive soil bacteria
J. Mol. Evol. 77 (1-2), 22-30 (2013)

23884627

19 (bases 1 to 165137)

Igloi,G.L. and Brandsch,R.

Direct Submission

Submitted (12-SEP-2002) Institute of Biochemistry and Molecular
Biology, University of Freiburg, Hermann-Herder-Str. 7, Freiburg
D-79104, GERMANY

20 (bases 1 to 165137)

Mihasan,M. and Brandsch,R.

Direct Submission

Submitted (23-DEC-2013) Biochemistry and Molecular Biology
Laboratory, Faculty of Biology, Alexandru Ioan Cuza University,
Copou Bvd, No.22B, Iasi 700506, ROMANIA

revision by M. Mihasan, authorised by R. Brandsch.

1976-1986 (2003)

7. Autorul ce a solicitat inregistrarea si cel responsabil de secventa
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ﬁ source

8. Gene identificate cu:

D36-D42  Nucleic Acids Research, 2013, Vol. 41, Database issue
doi:10.1093 /nar|gks1195

GenBank

Dennis A. Benson, Mark Cavanaugh, Karen Clark, llene Karsch-Mizrachi,
David J. Lipman, James Ostell and Eric W. Sayers*

Published online 27 November 2012

National Center for Biotechnology Information, National Library of Medicine, National Institutes of Health,
Building 38A, 8600 Rockville Pike, Bethesda, MD 20894, USA

Received September 28, 2012; Revised and Accepted October 29, 2012

——— e A

Location/Qualifiers
1..165137
/organism="Paenarthrobacter nicotinovorans"
/mol_type="genomic DNA"

/strain="ATCC 49919"

/culture collection="ATCC:49919% H 3 cj
/db_xref="taxon:29320" . POZItIa pe Secventa sl

/plasmid="pA0l" i
mnlonentiadd. 11m./ catena codificatoare
/experiment="non-experimental evidence, no additional
details recorded"
/note="0RF2"
/codon_start=1
/transl_table=11
/product="putative hydrolase"

/protein_id="CAD47860.1"

/db_xref="GOA:Q8GAP3"

/db_xref="InterPro:IPROO0OO73"
/db_xref="UniProtKB/TrEMBL:Q8GAP3"
/translation="MPTTPSGIYWESQGPVAAPAVLLIEGYTGQLIGWRDAFCDLLLA
QGLRVLRMDNRDVGLSRREDGNYMIADMADDVIDVIADADLGKITIVGQSMGGLIAQH
TALGYPNMVTGLVLFYTTPVLDDIDPGILTAEIPRPQHREDAIASFLEGDRATASPAW
GYDEAWKRELAGRMFDRAPDRSGLSRQRNAVALLPDLRPRLTELTMPVALIHGRNDAL
IRARGSLRIAEVVPQAELHLYPGMGHEIAPALWDEFVAIITRIAVC"

FEATURES

CcDs

b. denumire genei

c. secventa
proteinei
codificate \

ORIGIN
1 gatccggcgg
61 cgcacaagaa
121 ggggtggaac
181 actcctcttc
241 gtgcccggec
301 ttccgctcca
361 gggtaatgat
421 ggtagaggtg
481 ggatgagggc
tcggccgeag
c€gggggcacg
atgccggtga
attaaaaaca

tccgeegteg
ggccttcggg
gtggggtgct
gcttccgtygg
ccgcecgttg
gctcaagctc
ggcgacgaat
cagttcagct
gtcgttccgg
atcaggcaac
gtcaaacatg
ggctgtggca cggtcgecctt ccaggaacga ggcgatggca tcctcccggt
cagaatctcc acaatcaaaa tcccaaaatc aatatcatca aatacaaaca

9. Secventa de ADN propriu-zisa
Pagina 17 din 30

tggcggcgeg
ttccggcagg
gggtgtgggc
ccggeggttg
tctacgacgt
ctggcagtcc
tcgtcccaga
tgggggacga
ccatgtatga
agtgcaactg
cggcctgceca

ggcggaggtt
tggcgcggcec
ggttcgcecgg
gggccggtcc
ctttttgtgg
gcaaagctcc
gcgctggtge
cttcggcgat
gtgcgaccgg
cgttcctttg
gttcccgett

gccggeggceg
cccgacactg
gcgaaccggg
cgtcgtcgcea
ctgtccttceg
ggtctagcac
gatttcgtgg
cctcagggat
catcgtgagt
ccgggataag
ccaggcctcg

gaccgccgcec
gtcctcgect
aaaggcgtcc
gagctccgcec
gatcatacgg
acagcgatgc
cccatacctg
ccacgggctc
tcagtaagtc
ccgctgeggt
601 tcgtaacccc
661
721


https://www.ncbi.nlm.nih.gov/genbank/

Principalele baze de date cu secvente

UniProtKB/TrEMBL - http://www.uniprot.org/
- contine toate secventele de nucleotide din GenBank translate in secvente de aminoacizi;

- are un nivel foarte mare de redundanta;

UniProtKB/SwissProt - http://www.uniprot.org/

-toate secventele continute sunt adnotate manual — siguranta crescuta legata de functiile
secventelor continute;

-nivelul de redundanta este minim;

-adaugarea unei noi secvente in SwissProt este un proces care implica prelucrarea manuala a
datelor corespunzatoare secventei respective => SwissProt nu contine cele mai noi secvente.

TrEMBL este completa dar incorecta, SwissProt este mai corecta, dar incompleta.

Protein Identification Resource PIR
-0 colectie completa de secvente lipsita de redundanta;
-secventele identice sau foarte similare sunt gruparea intr-o singura intrare in baza de date;

nr
- 0 baza de date non-redundanta completa, cuprinzand intrari din GenBank, SwissProt, PIR,

Protein Research Foundation (PRF) si Protein data Bank (PDB).
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Ce informatii pot fi obtinute din secventele de aminoacizi?

MTKTAIVRVAMNGITGRMGYROQHLLRSTILPIRDAGGFTLEDGTKVQIEPILVGRNEAKTIRELAEKHKVAEWSTDLDSVVNDPTVDITFDASMTSLRAATLKK
AMLAGKHIFTEKPTAETLEEATELARIGKQAGVTAGVVHDKLYLPGLVKLRRLVDEGFFGRILSIRGEFGYWVEFEGDVQAAQRPSWNYRKEDGGGMTTDMEC
HWNYVLEGIIGKVKSVNAKTATHIPTRWDEAGKEYKATADDASYGIFELETPGGDDVIGQINSSWAVRVYRDELVEFQVDGTHGSAVAGLNKCVAQQRAHTP
KPVWNPDLPVTESFRDOWOQEVPANAELDNGFKLOWEEFLRDVVAGREHRFGLLSAARGVQLAELGLOQSNDERRTIDIPEITL

1. Stabilirea proprietatilor fizico- 4. Modelarea structurii

chimice simple: masa . tridimensionale

moleculara, pl, indice de - 3. Id.entlf!c a-\lte complete

stabilitate 2. Identificarea proteine similare (BABS)
proteinelor pe baza (BABS)

secventei lor partiale

Indiferent de tipul lor, toate aceste informatii au caracter predictiv si ofera un punct de plecare ce
trebuie verificat experimental. Informatiile sunt insa extrem de utile deoarece
permit prioritizarea si orientarea demersului experimental.
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1. Calcularea proprietatilor fizico-chimice simple: ProtParam

67245
<

ol

il

{(D+7) - Citrate, nicotine, 7h, D7
MM_052817_050 6417 (91.817) 1 TOF MS ES+

746.45 1.2084

7543179847

833.02
7

97157
971,62
4

Calcularea proprietatilor fizico-chimice simple are la baza o serie de operatii matematice simple ce tin cont de
numarul si tipurile de aminoacizi dintr-o secventa polipeptidica precum si de proprietatilor cunoscute ale acestora.
Site-ul ExPASy (https://www.expasy.org) al Swiss Institute of Bioinformatics ofera numeroase programe de

investigare a secventelor printre care si programul ProtParam (https://web.expasy.org/protparam/).

LA
X ¥ Bioinformatics Resource Portal

Visual Guidance
Categories

proteomics
protein sequences and identification
proteomics experiment
function analysis
sequence sites, features and matifs
protein modifications
protein structure
protein interactions

similarity search/alignment
genomics
structure analysis
systems biology
evolutionary biology
population genetics
transcriptomics
biophysics

imaging

IT infrastructure
medicinal chemistry

glycomics

Links/Documentation

Protein Identification and Analysis Tools on the ExPASy Server;

[ Query all databases v ‘ I

=
SIB resources
[21 External resources - (No support from the ExPASy Team)

Databases

“ UniProtKB + functional information on proteins « [more]

“ UniProtKB/Swiss-Prot « protein sequence database * [more]

“ STRING -+ protein-protein interactions « [more]

“ SWISS-MODEL Repository * protein structure homology models * [more]
“ PROSITE - protein domains and families * [more]

&3 ViralZone + portal to viral UniProtKB entries « [more]

&3 neXtProt + human proteins + [more]

[Z CAZy « Classification of carbohydrate-active enzymes * [more]
[Z CSDB * Carbohydrate Structure Database * [more]

BN EMBnet services * bioinformatics tools, databases and courses * [more]
&N ENZYME « enzyme nomenclature + [more]

[Zf Glyco3D « 3D structures of glyco-related molecules « [more]

u GlyConnect * Integrated glycodata platform « [more]

j GlyTouCan - international glycan structure repository * [more]

“ HAMAP « UniProtKB family classification and annotation « [more]
“ iPtgxDBs - integrated proteogenomics search databases * [more]
[Z4 MatrixDB  protein-glycosaminoglycan interactions * [more]

£ MetaNetX « Metabolic Network Repository & Analysis * [more]
“ MIAPEGeIDB + MIAPE document edition « [more]

u MyHits « protein domains database and tools * [more]

“ PaxDb + protein abundance database « [more]

“ Prolune + Popular science articles (in French) « [more]

“ Protein Model Portal + structural information for a protein « [more]
“ Protein Spotlight « Informally written reviews on proteins « [more]

x search help

Tools

H SWISS-MODEL Workspace * structure homology-modeling * [more]
H Vital-IT « life science informatics initiative « [more]
H SwissDock * protein ligand docking server * [more]

[Zf 2ZIP - Prediction of leucine zipper domains * [more]

[Z7 30of5 « find user-defined patterns in protein sequences * [more]

“ AACompldent - protein identification by aa composition « [more]
“ AACompSim = amino acid composition comparison « [more]

[Z4 Agadir « Prediction of the helical content of peptides * [more]

“ ALF « simulation of genome evolution « [more]

[Z4 Alignment tools * Four tools for multiple alignments = [more]

[Z APSSP * Advanced Protein Secondary Structure Prediction « [more]
[Zf Ascalaph * Molecular modeling software « [more]

j big-PI « predict GPI modification sites * [more]

“ Biochemical Pathways « Biochemical Pathways * [more]

“ BLAST « sequence similarity search « [more]

“ BLAST (UniProt) « BLAST search on the UniProt web site « [more]
[Z4! BLAST - NCBI * Biological sequence similarity search « [more]

[Zf BLAST - PBIL * BLAST search on protein sequence databases * [more]
[Z{ Blast2Fasta - Blast to Fasta conversion * [more]

“ boxshade * MSA pretty printer « [more]

j CFSSP - Protein secondary structure prediction « [more]

[Z4 ChloroP « chloroplast transit peptides & cleavage sites « [more]
“ Click2Drug * Directory of computational drug design tools « [more]
“ ClustalO (UniProt) « Align two or more protein sequences * [more]

Home About Contact

Gasteiger E., Hoogland C., Gattiker A., Duvaud S., Wilkins M.R., Appel R.D., Bairoch A.; (In) John M. Walker (ed): The Proteomics Protocols Handbook,
Humana Press (2005); pp. 571-607
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1. Calcularea proprietatilor fizico-chimice simple: ProtParam

Parametrii calculati de ProtParam:
1. Masa moleculara Mw functie de secventa — suma maselor moleculare a tuturor aminoacizilor din
secventa data; este exprimata in Daltoni (Da); utila pentru localizarea unei proteine pe un gel SDS-PAGE;

16.03.2026

AM‘<’E’
)

B

Unde ma astept sa fie localizata pe gelul SDS-PAGE din imagine proteina cu secventa:
MTKTAIVRVAMNGITGRMGYRQHLLRSILPIRDAGGFTLEDGTKVQIEPTILVGRNEAK
IRELAEKHKVAEWSTDLDSVVNDPTVDIIFDASMTSLRAATLKKAMLAGKHIFTEKPT
AETLEEATELARIGKQAGVTAGVVHDKLYLPGLVKLRRLVDEGFFGRILSTIRGEFGYW
VFEGDVQAAQRPSWNYRKEDGGGMTTDMFCHWNYVLEGIIGKVKSVNAKTATHIPTRW
DEAGKEYKATADDASYGIFELETPGGDDVIGQINSSWAVRVYRDELVEFQVDGTHGSA
VAGLNKCVAQQRAHTPKPVWNPDLPVTESFRDOQWQEVPANAELDNGFKLOWEEFLRDV
VAGREHRFGLLSAARGVQLAELGLOSNDERRTIDIPEITL 22727727

ProtParam: Molecular weight: 43189.17 Da
Theoretical pl: 5.6
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D+7) - Citrate, nicotine, 7h, D7
MM_052817_050 6417 (91.817) 1 TOF MS ES+

1. Calcularea proprietatilor fizico-chimice simple: ProtParam {J“
niin
2. pl — punctul izoelectric — valoarea de pH a unei solutii in care molecula proteica datd nu se deplaseaza in
camp electrostatic deoarece sarcina sa electrica de suprafata este zero; ProtParam calculeaza valoare pl luand in

considerare valorile pKa ale aminoacizilor determinate practic la o concentratie de 9.2M sau 9.8M uree si 15°C
sau 25°C; util pentru localizarea unei proteine pe un gel 2D;

97kD |+ ¢

66kD

45kD

30kD

20kD

14kD |

-
.~ ¥ 3 . .
— el . e o ——

Commassie Blue Stain bacteria 2D Gel Electrophoresis

Electrophoresis 1993, /4, 1023-1031

Bengt Bjellgvist
Graham J. Hughes
Christian Pasquali
Nicole Paquet
Florence Ravier
Jean-Charles Sanchez
Séverine Frutiger
Denis Hochstrasser

Departments of Medicine and
Biochemistry, Medical Center of the
University of Geneva

Elecirophoresis 1994, 15, 529-539

Bengt Bjellgvist*
Bodil Basse
Eydfinnur Olsen
Julio E. Celis

Institute of Medical Biochemistry
and Danish Centre for Human
Genome Research, Aarhus
University, Aarhus

Prediciton. of focusing positions from amino acid seguences 1023

The focusing positions of polypeptides in immobilized
pH gradients can be predicted from their amino acid
sequences

The focusing positions in narrow range immobilized pH gradients of 29 poly-
peptides of known amino acid sequence were determined under denaturing
conditions. The isoelectric points of the proteins calculated from their amino
acid sequences matched with good accuracy the experimentally determined p/
values. We show the advantages of being able to predict the position of a pro-
tein of known structure within a two-dimensional gel.

Reference points for comparisons of 2-D gel maps 529

Reference points for comparisons of two-dimensional
maps of proteins from different human cell types
defined in a pH scale where isoelectric points correlate
with polypeptide compositions

A highly reproducible, commercial and nonlinear, wide-range immobilized pH
gradient (IPG) was used to generate two-dimensional (2-D) gel maps of
[“SImethionine-labeled proteins from noncultured, unfractionated normal
human epidermal keratinocytes. Forty one proteins, common to most human

Unde ar fi proteina anterioara cu pl 5,6 amplasata in gelul de mai sus?

Tn calcularea Mw si pl programul ProtParam nu tine cont de eventualele modificiri post-traducere ale proteinelor
(PTM: acetylation, myristoylation; palmitoylation, prenylation, alkylation, glycosylation, hydroxylation, etc).
Proteinele ce contin aceste modificari vor avea mase molare si valori pl diferite fata de cele teoretice calculate de
ProtParam si deci vor migra diferite pe gelurile de poliacrilamida.
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1. Calcularea proprietatilor fizico-chimice simple: ProtParam {J“
il

3. Timpul de injumatatire estimat (In vivo half-life) — timpul necesar pentru ca juméitate din cantitatea de

proteina de interes dintr-o celula sa dispara dupa ce a fost sintetizata;

ProtParam calculeaza acest parametru pornind de la asa numita
regula a capatului N-terminal (N-end rule) — timpul de injumatatire a
unei proteine depinde de natura aminoacidului N-terminal. Regula s-a
stabilit pe baza unor observatii experimentale ce au aratat ca viteza de
inactivare metabolica a unor beta-galactozidaze artificiale difera functie
de aminoacidul terminal si de organismul in care sunt exprimate in

limite foarte mari — 100 h pana la mai putin de 2 minute.

REVIEW
The N-end rule pathway of protein degradation

Alexander Varshavsky*

Division of Biology, California Institute of Technology, Pasadena, CA 91125, USA

The N-end rule relates the in vivo half-life of a protein to the identity of its N-terminal residue.
Similar but distinct versions of the N-end rule operate in all organisms examined, from mammals
to fungi and bacteria. In eukaryotes, the N-end rule pathway is a part of the ubiquitin system.
Ubiquitin is a 76-residue protein whose covalent conjugation to other proteins plays a role in
many biological processes, including cell growth and differentiation. I discuss the current
understanding of the N-end rule pathway.

16.03.2026 Proteomica — Curs VI

Table 1 The N-end rule in E. coli and S. cerevisiae

Half-life of X-ggal

Residue X E. coli S. cerevisiae
Arg 2min 2min
Lys 2min 3min
Phe 2 min 3min
Leu 2min 3min
Trp 2 min 3 min
Tyr 2 min 10 min
His > 10h 3min
lle >10h 30 min
Asp >10h 3 min
Glu >10h 30 min
Asn >10h 3min
Gln >10h 10 min
Cys >10h >30h
Ala >10h >30h
Ser >10h >30h
Thr >10h >30h
Gly >10h >30h
Val >10h >30h
Pro ? >5h
Met >10h >30h

Approximate in vivo half-lives of X-Sgal proteins in E. coli at
36 °C (Tobias ef al. 1991) and in S. cerevisiae at 30 °C (Bachmair &
Varshavsky 1989). A question mark at Pro indicates its uncertain
status in the N-end rule (sce the main text).
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1. Calcularea proprietatilor fizico-chimice simple: ProtParam

4. Coeficientul de extinctie — cantitatea de lumin3 pe care proteina de interes o absoarbe la 280 nm; este
utila pentru a putea masura direct cu precizie concentratia unei proteine purificate folosind un spectrofotometru;

ProtParam calculeaza acest parametru tinand cont de faptul ca absorbtia la 280 nm a unei catene
polipeptidice este dependenta de numarul de resturi de tirozina (Y), triptofoan (W) si cistina (doua resturi de C
legate printr-o punte disulfurica) dupa fromula:

Coef Extinctie Prot (280 nm) = Nr(Y)*Ext(Y) + Nr(W)*Ext(W) + Nr(Cistind)*Ext(Cistina); unde

Coef Extinctie Prot (280 nm) — coeficientul de extinctie molara la 280 nm exprimat in M-t cm; Nr(...)- numarul de resturi de
aminoacizi; Ext(Y) = 1490; Ext(W) = 5500; Ext(Cistina) = 125;

Exemplu de rezultate din ProtParam:

Extinction coefficients:

Extinction coefficients are in units of M-! cm-l, at 280 nm measured in water.

Ext. coefficient 79700
% (= 4 uming all pairs of Cvys residues form cystines

Cand programul va afisa un singur coeficient de extinctie?
Ext. coefficient 78950

Abs 0.1% (=1 g/l) 1.825, assuming all Cys residues are reduced
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2. ldentificarea proteinelor pe baza secventei lor partiale

Bazele de date cu secvente proteice reprezinta unul din factorii esentiali ce au permis dezvoltarea proteomicii
pentru ca permit identificarea propriu-zisa a proteinelor plecand de la secventele de peptide stabilite cu ajutorul
spectrometriei de masa MS/MS. in identificarea proteinelor pe baza secventei lor partiale un rol esential il are
notiunea de aliniere de doua sau mai multe secvente. Programul care s-a impus pentru identificarea si cuantificarea
gradului de identitate si similaritate dintre doua secvente este BLAST.

substitutie

\ / identitate

E.coli MARAARE* * * * * *MERE
B.subtilis MAMAAREPERESIMERE

Aliniere a doua sau mai multe secvente presupune asadar compararea celor doua secvente aminoacid cu
aminoacid, aminoacidul 1 din secventa A este comparat cu aminoacidul corespunzator din secventa B. O
corespondenta intre doi aminoacizi din aceeasi pozitie pe cele doua secvente poarta numele de identitate, iar o
neconcordanta se numeste substitutie.
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BLAST — identificarea de secvente similare

BLAST - Basic Local Alignment Search Tool

1. identifica, dintr-o baza de date, secventele similare cu o secventa tinta (tinta analizei, experimentului). Aceste
secvente identificate poarta numele de secvente “subiect”, iar identificarea lor se bazeaza pe alinieri locale.
Secventa ,subiect este ,suprapusa” peste cea tinta la nivelul alinierilor locale astfel incat secventele comparate
vor fi alcatuite din zone perfect aliniate si zone nealiniate (numite GAP’s) care formeaza bucle intre o aliniere
locala si urmatoarea aliniere locala.

2. cuantifica nivelul de similaritate dintre secventele “subiect” si secventa tinta prin utilizarea unor matrici de
substitutie. O matrice de substitutie arata frecventa cu care un aminoacid este inlocuit cu altul si are la baza

observatii experimentale (frecvente de substitutie masurate din colectii de secvente proteice).

298 Biologie moleculara. Metode experimentale
A c b E F G H-—» FIGURA 35 Exemplu de matrice
A o= =il =2 0 =Z BLQSUM'. R
Cu litere mari sunt reprezentati aminoacizii.
C 0O 9 -3 -4 -2 -3 -3 Cel mai mare punctaj au identitatile, iar
N D functie de frecventa de substitutie (observata
2 2 =2 G e el sl =L practic in laborator) primesc un anumit
E |-1 -4 2 5 -3 -2 punctaj si substitutile. Se poate observa si
existenta unor punctaje negative, alocate
F pentru substituiile cel mai putin intalnite.
G o =3 =il =2 =2
H [E28=3
»L BLOSUM 62
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BLAST — identificarea de secvente similare

3. Calculeaza unu scor de similaritate prin insumarea punctelor pentru fiecare pereche aminoacid-aminoacid si
ierarhizeaza alinierile functie de valoarea acestui scor.

Scoruri de similaritate calculate de BLAST:
- punctaj brut (engl. Raw score) notat cu S, este calculat prin Tnsumarea punctelor pentru fiecare pereche
aminoacid-aminoacid, aminoacid-nimic si penalizarilor pentru GAP; nu permite ierarhizarea secventelor,

valoare lui depinde de lungimea secventelor analizate; cel mai frecvent nu este utilizat;

Aliniere locala

A
[ |
ATTGTCAAAGA G. TGATGCAT
LTy e
GGCAGA G. TGACAAGGGTATCG

Substitutie GAP

S = L(identitati, substitutii) = 2(penaliziri GAP)

- scorul in biti notat cu S’ - se calculeaza prin normalizarea lui S in functie de diverse variabile statistice care
depind, la randul lor, de tipul de matrice utilizat. Cu cat punctajul S’ obtinut este mai mare cu atat asemanarea
dintre cele doua secvente este mai mare;

- parametru statistic E - care se defineste ca numar de potriviri care apar doar datorita sansei intr-o baza de date
de o anumita dimensiune. Cu cat valorile lui E sunt mai mici, cu atat rezultatele sunt considerate ca avand un
inalt grad de semnificatie (alinierea fiind deci statistic semnificativa).
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1. Acceseaza: https://blast.ncbi.nlm.nih.gov/Blast.cgi
2. Selecteaza tipul de analiza functie de secventa de interes:

=== ] v

/

Metode computationale 303

3. Copie secventa in casuta pentru

. o v oo » NCBU BLAST blastp suite Standard Protein BLAST
secventa tinta (query), seteaza parametrii = r— —
o o .. . o Enter Query Sequence BLASTP programs search protein databases using a protein query. more.., ]
E'lmucnmmm' :E ﬁskuns‘u o(s) w A clew  Query subrange 4
caUtarll $I apasa BLAST :::m:::c:,.“.‘;.:?::;:::;:m:::::.:.:;;;::z::::::::::'.: A |°'“ -
1% ~ . ¥ . v m:wcmwu: o 1PGGO0 = To[
A —cdsuta textin care a fost inserata secventa tinta T -
in format FASTA; - e

— Align two or more sequences i

B — zona cu parametrii utilizati pentru restrangerea
. . v Database Non-redundant protein sequences (nr) v | &
spatiului de cautare; orgun | O e
C — buton pentru lansarea investigarii; e T ————
.o . . v Entrez Query [
D — zona cu parametrii algoritmului de cautare — £ o ey s 0 B
Program Selection
Algorithm ® blastp (protein-protein BLAST)
- PSI-BLAST (Position-Specific erated BLAST)
<) PHI-BLAST (Pattern Hit Initated BLAST)
,‘?E,L:;Lft (:l:‘)::u:‘Ennanced Lookup Time Accelerated BLAST)
C base Non-redundant protein sequences (nr) using Blastp (protein-protein BLAST)
http://www.ncbi.nlm.nih.gov/books/NBK21101/ o D v
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Rezultate BLAST

Descriptions

otherreBs Mtﬂﬁﬁ Multiﬁgnment MSAviewer @
-

Graphic Summary

BLAST * » blastp suite » results for RID-2NYRGO3HO1R Home RecentResults Saved Strategies Help
Save Search Search Summary v @ How toread this report? @ BLAST Help Videos *DBack to Traditional Results Page
Job Title Protein Sequence Filter Results A
RID 2NYRGO3HO1R  Search expires on 01-2521:10pm  Download All v

i exclude
Program BLASTP@ Citation v Organism only top 20 will appear [:]
Database nr See details v | Type common name, binomial, taxid or group name ‘
Query ID lcl|Query_54356 + Add organism
Description None Percent Identity E value Query Coverage
Molecule type amino acid

to to to

Query Length 388

Alignments Taxonomy

16.03.2026

Distribution of the top 100 Blast Hits on 100 subject sequences

Range 1: 1 to 388 GenPept Graphics

Score

785 bits(2026) 0.0

Expect Method Identities Positives

Gaps
Compositional matrix adjust. 377/388(97%) 387/388(99%) 0/388(0%)

Query
Sbjct
Query
Sbjct
Query
sbjct

1

1
61
61
121
121

MTKTAIVRVAMNGITGRMGYRQHLLRSILPIRDAGGFTLEDGTKVQIEPILVGRNEAKIR
MTKTAIVRVAMNGITGRMGYRQHLLRSILPIRDAGGFTLEDGT+VQIEPILVGRNEAKIR
MTKTAIVRVAMNGITGRMGYRQHLLRSILPIRDAGGFTLEDGTRVQIEPILVGRNEAKIR

ELAEKHKVAEWSTDLDSVVNDPTVDIIFDASMTSLRAATLKKAMLAGKHIFTEKPTAETL
ELAEKHKVAEW+TDLDSV+NDPTVD+IFDASMTSLRAATLKKAMLAGKHIFTEKPTAETL
ELAEKHKVAEWTTDLDSVINDPTVDVIFDASMTSLRAATLKKAMLAGKHIFTEKPTAETL

EEAIELARIGKQAGVTAGVVHDKLYLPGLVKLRRLVDEGFFGRILSIRGEFGYWVFEGDV
EEAIELARIGK+AGVTAGVVHDKLYLPGLVKLRRLVDEGFFGRILSIRGEFGYWVFEGD+
EEAIELARIGKEAGVTAGVVHDKLYLPGLVKLRRLVDEGFFGRILSIRGEFGYWVFEGDI

60

120
120
180
180

Seq producing significant alig Download Manage Columns ~ Show [>)
select all 100 sequences selected GenPept  Graphics Distance tree of results Multiple ament
X Max Total Query E Per. .
D ti Ac
eseripton Score Score Cover value Ident cession
D-xylose I 798 798 100% 0.0 100.00% WP_016359409.1
famil; (! 785 785 100% 0.0 97.16% WP_013599272.1
MULTISPECIES: family ] 7717 777 99% 0.0 96.37% WP_079596357.1
Gfo/ldh/MocA family oxidoreductase [Pseudarthrobacter sp. NamB4 775 775 99% 0.0 96.11% WP_138135469.1
—
Alignments Taxonomy
tle W click ig Show C i Alignment Scores [l <40 [40-50 [50-80 [H80-200 [>=200 @
ted @ Putative conserved domains have been detected, click on the image below for detailed results.
' s 1 150 200 50 a0 a5 200
i L f it i it i it
Query seq. ,
specific hits
Superfanilios | MviM superfamily W |

! Download v GenPept G S

Gfo/ldh/MocA family oxidoreductase [Pseudarthrobacter phenanthrenivorans]
Sequence ID: WP_013599272.1 Length: 388 Number of Matches: 1
See 1 more title(s) v

D
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{(D+7) - Citrate, nicotine, 7h, D7
MM_052817_050 6417 (91.817) 1 TOF MS ES+

746.45 1.2084

7543179847

833.02
7

67245
<

97157
o7 gaj ]:571 62
il

A — informatii generale privind interogarea realizata;

B — tabel cu secventele similare identificate;

C — domeniile inalt conservate identificate

D — prezentarea grafica de ansamblu a rezultatelor;

E — alinieri intre secventa de interes si secventele subiect
identificata prin BLAST.
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{(D+7) - Citrate, nicotine, 7h, D7
MM_052817_050 6417 (91.817) 1 TOF MS ES+
100- 746.45 1.20e4

74643 74647

Rezultate BLAST si semnificatia lor [F,

.

MTVTSQVKPEDEMLNWGRLILDGVSYSDMVGARDRPKEITWEDYWMSLANEYEQEAERKVALGHDLSAGELLMSAALCAQYAQFLWEFDERROQKGOARKVELY
OKAAPLLSPPAERHELVVDGIPMPVYVRIPEGPGPHPAVIMLGGLESTKEESFOMENLVLDRGMATATEFDGPGQGEMFEYKRIAGDYEKYTSAVVDLLTKLE
ATRNDATIGVLGRSLGGNYALKSAACEPRLAACISWGGESDLDYWDLETPLTKESWKYVSKVDTLEEARLHVHAALETRDVLSQIACPTYILHGVHDEVPLSFE

VDTVLELVPAEHLNLVVEKDGDHCCHNLGIRPRLEMADWLYDVLVAGKKVAPTMKGWPLNG

871 saj
il

Sequences producing significant alignments Download Manage Columns ' Show 2
select all 29 sequences selected GenPept Graphics Distance tree of results Multiple alignment
Description w5 Pl Y (ORE7) L2 per. Accession
Score Score Cover value Ident
RecName: Full=D-xylose dehydrogenase; AltName: Full=NADP-dependent D-xylose dehydrogenase [Paenarthrobacter nicotinovorans] 798 798 100% 0.0 100.00% Q8GAKS6.1
RecName: Full=Uncharacterized oxidoreductase sll0816 [Synechocystis sp. PCC 6803 substr. Kazusa] 759 759 85% 6e-14 24.56% P74041.1
RecName: Full=Uncharacterized oxidoreductase YrbE [Bacillus subtilis subsp. subtilis str. 168] 728 728 69% 5e-13 28.00% 005389.2
RecName: Full=Uncharacterized oxidoreductase YjhC [Escherichia coli K-12] 689 689 32% 1e-11 32.00% P39353.2
RecName: Full=Uncharacterized oxidoreductase YhhX [Escherichia coli K-12] 66.2 66.2 31% 7e-11 27.64% P46853.1

RecName: Full=1,5-anhydro-D-fructose reductase; Short=Anhydrofructose reductase; AltName: Full=1,5-anhydro-D-fructose reductase (1,5-an 64.7 64.7 36% 2e-10 29.86% Q2I8V6.1

RecName: Full=scyllo-inositol 2-dehydrogenase (NADP(+))_lolW; AltName: Full=NADP(+)-dependent scyllo-inositol dehydrogenase 1; Short=N, 60.5 60.5 45% 7e-09 25.42% 032223.1

RecName: Full=1,5-anhydro-D-fructose reductase; Short=Anhydrofructose reductase; AltName: Full=1,5-anhydro-D-fructose reductase (1,5-an 60.1 60.1 36% 8e-09 28.47% Q92KZ3.1

RecName: Full=scyllo-inositol 2-dehydrogenase (NAD(+))_[Bacillus subtilis subsp. subtilis str. 168] 59.7 59.7 42% 1e-08 30.06% P40332.2

RecName: Full=Uncharacterized oxidoreductase YdgJ [Escherichia coli K-12] 56.2 56.2 39% 2e-07 25.95% P77376.2

RecName: Full=Trans-1,2-dihydrobenzene-1,2-diol dehydrogenase; AltName: Full=D-xylose 1-dehydrogenase; AltName: Full=D-xylose-NADP  53.5 53.5 75% 1e-06 20.07% Q7JK39.1

RecName: Full=Trans-1,2-dihydrobenzene-1,2-diol dehydrogenase; AltName: Full=D-xylose 1-dehydrogenase; AltName: Full=D-xylose-NADP « 53.1 53.1 75% 1e-06 18.64% Q148L6.1

RecName: Full=Trans-1,2-dihydrobenzene-1,2-diol dehydrogenase; AltName: Full=D-xylose 1-dehydrogenase; AltName: Full=D-xylose-NADP 524 524 75% 2e-06 21.09% Q9UQ10.1

RecName: Full=Inositol 2-dehydrogenase/D-chiro-inositol 3-dehydrogenase; AltName: Full=Myo-inositol 2-dehydrogenase/D-chiro-inositol 3-de 48.9 48.9 29% 3e-05 32.48% A5YBJ7.1

RecName: Full=Trans-1,2-dihydrobenzene-1,2-diol dehydrogenase; AltName: Full=Can2DD; AltName: Full=D-xylose 1-dehydrogenase; AltNarr 48.9 489 53% 3e-05 19.71% Q9TV68.1

RecName: Full=Trans-1,2-dihydrobenzene-1,2-diol dehydrogenase; AltName: Full=D-xylose 1-dehydrogenase; AltName: Full=D-xylose-NADP  48.5 48.5 39% 4e-05 24.05% Q642M9.2

ElQQQQQ@QQ@QQQQoQao

RecName: Full=Trans-1,2-dihydrobenzene-1,2-diol dehydrogenase; AltName: Full=D-xylose 1-dehydrogenase; AltName: Full=D-xylose-NADP  48.1 48.1 75% 5e-05 19.39% Q5R5J5.1
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