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Curs 6 — Fisiere cu secvente. Operatii simple cu secvente

4/1/24 Curs VI - Operatii cu secvente FASTA



De unde provin secventele proteice?

Spre deosebire de metodele de secventiere a proteinelor, stabilirea ordinii nucleotidelor in acizii nucleici ADN si
ARN este mult mai rapida si ieftina. In ultimii ani metoda clasica Sanger a fost inlocuitd de metode de *generatie
noud " (next-gen) ce au un randament si o viteza foarte mare (high-throughput sequencing methods

Secventierea genomului uman - 3 bilioane de baze — 10 ani (1990 -2000) - ~2.7 bilioane § /3% @ ,5,/
Secventierea unui genom uman in 2006 - ~6 bilioane baze - ~14 milioane $ | \

Secventierea unui genom uman in 2015 - ~6 bilioane baze - ~4000 $ /. AJ
Secventierea unui genom uman in 2016 - ~6 bilioane baze - ~1000 $ //
https://www.genome.gov/27565109/the-cost-of-sequencing-a-human-genome/
Human Genome PrOJect (HGP, USA)
1,000,000,000 —— Genbank
— WGS , S
r:;ﬂf;iﬂlﬁ:ﬂ:fmﬁﬁmm|m N\ M
4CB1 00,000,000 Genome Medicine
[
g 10,000,000
ot The $1,000 genome, the $100,000 analysis?
2] Elaine R Mardis*
) 1,000,000
©
>§ 100,000
3 Majoritatea covarsitoare a secventelor proteice
10,000 e N . o
provin in prezent din secventa de nucleotide prin
1,000 treducere in-silico.
1985 1990 1995 2000 2005 2010 2015
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Fisiere FASTA - fisiere cu secvente

O secventa, fie ca este ADN, ARN sau proteine reprezinta o insiruire de litere (A; T; G;C
pentru ADN, A;U;G;C pentru ARN, cei 20/22 de aminoacizi notati cu o litera pentru proteine) ce
poate fi foarte usor stocata intr-un fisier text.

In general o secventi este insotitd de o serie de informatii accesorii precum specia de la care
provine secventa, gena, cromozomul, lucrarea in care este descrisa secventa. Modul in care sunt
organizate si stocate aceste informatii alaturi de secventa propriu-zisa reprezinta formatul sau
standardul unui fisier cu secvente.

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.

Fisierul FASTA — Fast-All

>AJ507836.1 Arthrobacter nicotinovorans pAOl megaplasmid sequence, strain ATCC
49919

GATCCGGCGGTCCGCCGTCGTGGCGGCGCEGEGCEGAGGTTGCCGGLCGGCEGACCGCCGCCCGCACAAGAA
GGCCTTCGGGTTCCGGCAGGTGGCGCGGCCCCCGACACTGGTCCTCGCCTGGGGTGGAACGTGGGGTGCT
GGGTGTGGGCGGTTCGCCGGGCGAACCGGGAAAGGCGTCCACTCCTCTTCGCTTCCGTGGCCGGCGGTTG
GGGCCGGTCCCGTCGTCGCAGAGCTCCGCCGTGCCCGGCCCCGCCCGTTGTCTACGACGTCTTTTTGTGG
CTGTCCTTCGGATCATACGGTTCCGCTCCAGCTCAAGCTCCTGGCAGTCCGCAAAGCTCCGGTCTAGCAC
ACAGCGATGCGGGTAATGATGGCGACGAATTCGTCCCAGAGCGCTGGTGCGATTTCGTGGCCCATACCTG

>gi| 5524211 |gb|AAD44166.1| cytochrome b [Elephas maximus maximus]
LCLYTHIGRNIYYGSYLYSETWNTGIMLLLITMATAFMGYVLPWGOMSEFWGATVITNLFSATIPYIGTNLV
EWIWGGFSVDKATLNRFFAFHFILPFTMVALAGVHLTFLHETGSNNPLGLTSDSDKIPFHPYYTIKDFEFLG
LLILILLLLLLALLSPDMLGDPDNHMPADPLNTPLHIKPEWYFLFAYATILRSVPNKLGGVLALFLSIVIL
GLMPFLHTSKHRSMMLRPLSQALFWTLTMDLLTLTWIGSQPVEYPYTITIGOMASILYFSITILAFLPIAGX
TIENY
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Fisiere FASTA - fisiere cu secvente

Fisierul FASTA

- un figier text ce poate avea sau nu extensia .fasta;

- 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 TUPAC 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) A alanina P prolina
T timind W A/T (weak) B aspartat/asparagina Q glutamina
C citidina R G/A (puRine) C cistina R arginina
U wuracil B G/T/C D aspartat S serind
G guanina D G/A/T E glutamat T threonind
N A/G/C/T (oricare) H A/C/T F fenilalanind U selenocisteina
K G/T (keto) vV G/C/A G glicina V wvalind
S G/C (strong) - spatiu de H histidina W triptofan
Y T/C (pY¥rimidine) dimensiune I isoleucina Y tirosina
intermediara K 1lisina Z glutamat/glutamin
L leucina X oricare
Standardul IUPAC pentru notarea nucleotidelorsi | M metionina * stop
aminoacizilor | N @sparagind - spatiu
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Fisiere FASTA - fisiere cu secvente

Fisierul FASTA

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 reprezintd 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 aceeast;
H. Unele programe nu accepta caracterul ‘-’ (spatiul in secventd) se indicd 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?

QIKDLLVSSSTDLDTTLVLVNAIYFKGMWKTAFNAEDTREMPFHVTKOQESKPVOMMCMNNSENVATLPAE - Cu font monospatiat
KMKILELPFASGDLSMLVLLPDEVSDLERIEKTINFEKLTEWTNPNTMEKRRVKVYLPOMKIEEKYNLTS

VLMALGMTDLFIPSANLTGISSAESLKISQAVHGAFMELSEDGIEMAGSTGVIEDIKHSPESEQFRADHP I? : 1

FLFLIKHNPTNTIVYFGRYWSP TNR roportlona
Courier New

>secventa peptidica necunoscuta cu numere Monospace

1 gikdllvsss tdldttlvlv naiyfkgmwk tafnaedtre mpfhvtkges kpvgmmcmnn
61 sfnvatlpae kmkilelpfa sgdlsmlvll pdevsdleri ektinfeklt ewtnpntmek
121 rrvkvylpgm kieekynlts vlimalgmtdl fipsanltgi ssaeslkisqg avhgafmels
181 edgiemagst gviedikhsp eseqfradhp flflikhnpt ntivyfgryw sp
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L

De unde pot obtine sevente?

I.  Un instrument de secventiere a ADN-ului — cel mai frecvent;

2. Un instrument de secventiere a proteinelor bazat pe degradarea Edman (cel mai putin frecvent) sau un
spectrometru de masa — destul de rar;

3. O baza de date cu secvente — cel mai usor de accesat; create de utilizatori ce au acces la instrumentele 1 s1 2 si
deci pot determina experimental o secventa;

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. 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.
In general, accesul la bazele 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 R e 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/TrEMBL http://www.uniprot.org/ 107 627 435 secvente

* n Februarie 2018
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http://www.insdc.org/
http://www.ddbj.nig.ac.jp/
http://www.ebi.ac.uk/embl/
http://www.ncbi.nlm.nih.gov/genbank/
http://www.ebi.ac.uk/ena/
http://www.genome.jp/kegg/
http://blast.ncbi.nlm.nih.gov/
http://www.uniprot.org/
http://www.uniprot.org/

Redundanta s1 incertitudine in bazele de date

Secventele sunt inregistrate in bazele de date de catre o multitudine de utilizatori, independenti unul de

celdlalt. In momentul inregistrarii unei secvente aceasta primeste un ID unic si este tratatd ca entitate de

sine statatoare. Pot apare astfel 2 situatii:

aceeasi secventa este inregistrata cu nume diferite
aceeasi proteind/gena este secventiata de la specii diferite
aceeasi secventa este inregistrata de autori diferiti

Mai multe ID pentru aceeasi secventa

I
\"4

Redundanta

2 secvente marcate ca diferite pot avea aceesi functie

Datele de secvente sunt inregistrate automat.
Metodele moderne de secventiere produc o
cantitate mare de date ce sunt analizate si
inregistrate in bazele de date automat.

Functia secventelor este stabilita automat si nu
este verificata experimental.

I
\"4

Nesiguranta

1 secventa poate fi identificata ca avand o anumita
functie In mod eronat.

Curs VI - Operatii cu secvente FASTA
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Principalele baze de date cu secvente

GenBank

- 0 baza de date cu secvente ADN creata si intretinuta de National

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

Institutes of Health (NIH), USA;

- contine secvente adnotate — pe 1langa secventa propriu-zisa,
fiecare ID 1n baza de date contine si o serie de informatii accesorii

precum:

LOCUS

1. Denumirea perinition
2. GenBank ID accession

5. Incadrarea
taxonomica

6. Lucrari
stiintifice

VERSION

KEYWORDS
URCE
HRGANISM

| REFERENCE
AUTHORS
TITLE

JOURNAL
PUBMED
REFERENCE
AUTHORS
TITLE

JOURNAL
PUBMED
REFERENCE
AUTHORS
TITLE
JOURNAL

REFERENCE
AUTHORS
TITLE
JOURNAL

/ REMARK

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

4/1/24

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

AJ507836 165137 bp DNA linear BCT 24-JUL-2016 o o
Arthrobacter nicotinovorans pAOl megaplasmid sequence, strain ATCC FEATURES

49919. ;( source
AJ507836

AI567836-1 8. Gene identificate cu:
Paenarthrobacter nicotinovorans

Paenarthrobacter nicotinovorans

Bacteria; Actinobacteria; Micrococcales; Micrococcaceae;

Paenarthrobacter. Cbs

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), 1976-1986 (2003)

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.

c. secventa

proteinei
codiﬁcate\

ORIGIN

121
181
241
301
361
421
481

601
661
721
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gatccggcgg
cgcacaagaa
ggggtggaac
actcctcttc
gtgcccggec
ttccgctcca
gggtaatgat
ggtagaggtg
ggatgagggc
tcggccgeag
c€gggggcacg
atgccggtga
attaaaaaca

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

/strain="ATCC 49919"

/culture collection="ATCC:49919) 143 3 o
/db_xref="taxon:29320" Qa. POthla pe Secven!:a §l

/plasmid="pA01" 1
complement(344. . 1138/ catena COdlﬁcatoare
/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"

b. denumire genei

tccgecgteg tggcggecgeg ggcggaggtt gccggcggecg gaccgccgec
ggccttcggg ttccggcagg tggcgcggec cccgacactg gtcctcgect
gtggggtgct gggtgtgggc ggttcgccgg gcgaaccggg aaaggcgtcc
gcttccgtgg ccggecggttg gggccggtcc cgtcgtcgeca gagctccgec
ccgcccgttg tctacgacgt ctttttgtgg ctgtccttcg gatcatacgg
gctcaagctc ctggcagtcc gcaaagctcc ggtctagcac acagcgatgce
ggcgacgaat tcgtcccaga gcgctggtge gatttcgtgg cccatacctg
cagttcagct tgggggacga cttcggcgat cctcagggat ccacgggctc
gtcgttccgg ccatgtatga gtgcgaccgg catcgtgagt tcagtaagtc
atcaggcaac agtgcaactg cgttcctttg ccgggataag ccgctgcggt
gtcaaacatg cggcctgcca gttcccgett ccaggecctcg tcgtaacccc
ggctgtggca cggtcgecctt ccaggaacga ggcgatggca tcctcccggt
caaaatctcc acaatcaaaa tcccaaaatc aatatcatca aatacaaaca

9. Secventa de ADN propriu-zisa


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

1. Acceseaza https://www.ncbi.nlm.nih.gov

2. Selecteaza Nucleotide din meniu

& NCBI  Resources ¥ How To (¥

=NCBI

National Center for
Biotechnology Information

NCBI Home

'Nucleotide v |

Resource List (A-Z)

All Resources

The National Center for Biotechnology
biomedical and genomic information.

4. Selecteaza secventa dorita

4/1/24

GenBank v

Arthrobacter nicotinovorans pAO1 megaplasmid sequence, strair

GenBank: AJ507836.1
FASTA Graphics

Go to: (¥

LoCus AJ507836 165137 bp DNA linear BCT 24-JUL-2016

DEFINITION Arthrobacter nicotinovorans pAOl megaplasmid sequence, strain ATCC
49919.

ACCESSION  AJ507836

VERSION AJ507836.1

KEYWORDS

SOURCE Paenarthrobacter nicotinovorans

ORGANISM Paenarthrobacter nicotinovorans
Bacteria; Actinobacteria; Micrococcales; Micrococcaceae;
Paenarthrobacter.
REFERENCE 1 (bases 91550 to 92827)
AUTHORS  Brandsch,R., Hinkkanen,A.E., Mauch,L., Nagursky,H. and Decker, K.
TITLE 6-Hydroxy-D-nicotine oxidase of Arthrobacter oxidans. Gene
structure of the flavoenzyme and its relationship to
6-hydroxy-L-nicotine oxidase
JOURNAL Eur. J. Biochem. 167 (2), 315-320 (1987)
PUBMED 3622516
REFERENCE 2 (bases 98647 to 99762)
AUTHORS  Menendez,C., Igloi,G., Henninger,H. and Brandsch,R.
TITLE A pAOl-encoded molybdopterin cofactor gene (moaA) of Arthrobacter

3. Scrie termenul de cautare

5. Descarca fisierul FASTA cu secventa dorita

Send to: v

~

* 7 shown =2
® Complete Record
) Coding Sequences

_) Gene Features *

Choose Destination
® File © Clipboard iquence
) Collections ) Analysis Tool

Download 1 items.

Format ce Features
FASTA v ence
Show GI )

Create File rtion R

FTOTEnT
PubMed
Taxonomy
BioCollections
Component Of

Full textin PMC
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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).

4/1/24 Curs VI - Operatii cu secvente FASTA 10



http://www.bioinformatics.org/sms2/

https://mail.uaic.ro/~marius.mihasan/research/mirrored sites tools/sms2/index.html

Operatii cu secvente
selectabile in SMS2

4/1/24

Sequence Manipulation Suite:

Translate

Translate accepts a DNA sequence and converts it into a protein in the reading frame you
specify. Translate supports the entire IUPAC alphabet and several genetic codes.

SIS

Format Conversion
-Combine FASTA

-EMBL to FASTA

-EMBL Feature Extractor
-EMBL Trans Extractor
-Filter DNA

-Filter Protein

-GenBank to FASTA
-GenBank Feature Extractor
-GenBank Trans E
-One to Three
-Range Extractor DNA
-Range Extractor Protein
-Reverse Complement

Paste araw s

>Arthrobacter nicotinovorans orf388 sequence
ctactaaccctcagcgccgccccttcaacccttttctctgaggaaaatatgactaaaaca
gcgattgtccgcgtcgeccatgaatggecatcaccggeccggatgggctaccgccagcacctg

-Spit Codons ccgcgacgecggeggettcaccectecgaagacggecaccaaggtccagatcgaaccgatect
-Spit FASTA cgtaggccgcaacgaagccaagatccgcgaactcgccgagaagcacaaggttgecgagtg
:mmg;‘fmm DNA gagcacggacctggactcggtcgtcaacgaccccaccgtcgacatcatcttegacgecte
Window Extractor Protein catgaccagcctccgegecgecaccctgaagaaggegatgetggecggecaagecacatett |-

Sequence Analysis caccgagaagcccaccgcggaaaccctggaagaggccattgaactggcccgeatcggeaa
-Codon Plot gcaggcaggcgtcaccgecaggcgtcgtacacgacaagectgtacctcccgggectggtcaa

g;g’l"sﬂfge gctccgecgectggtggacgaaggettetteggecgeatectgteccatecgeggtgagtt
_DNA Molecular Weight cggctactgggtctttgaaggtgacgttcaggcagcacagcgecccgtectggaactaceg
-DNA Pattern Find caaggaagacggcggtggaatgaccacggacatgttctgccactggaactacgtccttga
:El‘;f‘asfmh T aggcatcatcggcaaggtcaagagcgtcaacgccaagaccgccacgcacatccccaccecg |
_Fuzzy Search Protein ctgggacgaagccggcaaggagtacaaggcaacggctgatgacgcttcctacggcatectt
-Ident and Sim cgagcttgaaaccccgggcggecgacgacgtcatcggecagatcaactecttectgggecegt

-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 |soelectric Point
-Protein Molecular Weight
-Protein Pattern Find
-Protein Stats
-Restriction Digest
-Restriction Summary
-Reverse Translate
-Translate

Sequence Figures

-Color Align Conservation
-Color Align Properties
-Group DNA

ccgcgtctaccgegacgaactcgtcgaattccaggtggacggcacccacggeteegeegt
tgccggectgaacaagtgegtcgeccagecagegegecacacacceccaagecggtetggaa
t t t tcectt t t

« Translate in |reading frame 1 v | on the |direct v | strand.
+ Use the |standard (1)

*This page requires JavaScript. See browser compatibility.
*You can mirror this page or use it off-line.

new window | home | citation

Fri Mar 30 17:46:57 2012
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https://mail.uaic.ro/~marius.mihasan/research/mirrored_sites_tools/sms2/index.html
http://www.bioinformatics.org/sms2/

Operatu simple cu secvente — SMS2

Denumire operatie* Descriere

Convertire intre diverse formate

Combine FASTA — permite combinarea a doua sau a mai multe secvente In format FASTA si obtinerea unei singure secvente

EMBL to FASTA — permite convertirea unei secvente din formatul EMBL in formatul FASTA; functia este utild in situatia in care se
doreste eliminarea rapida a informatiilor care nu au legatura cu secventa de ADN dintr-un fisier EMBL

Filter DNA — elimind caracterele care nu corespund codului standard IUPAC pentru ADN-ul dintr-o secventd (inclusiv spatii,
numere, etc)

Filter Protein — elimina caracterele ce nu corespund cu codul standard [UPAC de o literd pentru aminoacizi dintr-o secventa

(inclusiv spatii, numere etc.)
GenBank to FASTA

— permite convertirea unei secvente din formatul GenBank in formatul FASTA; functia este utild in situatia in care se
doreste eliminarea rapida a informatiilor care nu au legatura cu secventa de ADN dintr-un fisier GenBank

One to Three — permite convertirea unei secvente de aminoacizi din codul standard [UPAC de o litera in cel de trei litere
Analiza secventelor

Codon Plot — analizeaza frecventa de utilizare a codonilor dintr-o secventa de ADN si genereaza un grafic cu aceste frecvente

Codon Usage — analizeaza frecventa de utilizare a codonilor dintr-o secventd de ADN si poate fi utilizat pentru a identifica
preferinta pentru un anumit codon sinonim

DNA Molecular Weight — calculeaza masa moleculara a uneia sau a mai multor secvente de ADN

DNA Stats — calculeaza frecventa fiecarei nucleotide Intr-o secventd data, rezultatele fiind exprimate in procente

PCR Primer Stats — analizeaza si calculeaza proprietdtile specifice ale unui set indicat de primeri, inclusiv temperatura de topire si
procentul de GC

PCR Products — realizeaza amplificarea virtualad prin PCR a unei secvente date folosind un set de primeri indicat de utilizator

Protein Isoelectric Point — calculeaza valoarea teoretica a punctului izoelectric pentru o secventa data

Protein Molecular Weight — calculeaza valoarea teoretica a masei moleculare pentru una sau mai multe secvente de aminoacizi

Protein Stats — calculeaza frecventa fiecarui aminoacid intr-o secventa data, rezultatele fiind exprimate in procente

— realizeaza translatia si transcriptia virtuald a unei secvente de ADN date, utilizatorul avand posibilitatea de a alege
cadrul de citire specific

— realizeaza procesul invers fatd de Translate, acceptind o secventd de aminoacizi §i generand secventa ADN
corespunzatoare

* corespunzatoare cu denumirea din suita de programe SMS2
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