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i & H——Predict Protein
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T fit, A 3| #9748 X ZRAF
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Sign in to NCBI

—=NCBI

Natienal Center for
Biotechnology Information

NCBI Home

All Databases |

|

Welcome to NCBI

Resource List (A-Z)

All Resources

The MNational Center for Bietechnology Information advances science and health by providing access to
biomedical and genomic information.

Chemicals & Bioassays

About the MCBI | Mission | Organization | NCBI News & Blog

Data & Software

DNA & RMA

Submit Download Learn

Domains & Structures

Deposit data or manuscripts Transfer NMCBI data to your Find help documents, attend a

Genes & Expression

into NCBI databases computer class or watch a tutorial

Genetics & Medicine

Genomes & Maps

Homology

Literature

Proteins

Sequence Analysis

Taxonomy

Develop Analyze Research

Training & Tutorials

Use NCBI APls and code
libraries to build applications

|l it it L
data analysis task

Explore NCBI research and
collaborative projects

Variation

Popular Resources
PubMed
Bookshelf
PubMed Central
PubMed Health
BLAST
Nucleotide
Genome

SHP

Gene

Protein
PubChem

NCEI News & Blog

NCBI to assist in Southern California
genomics hackathon in January

30 Nov 2017
From January 10-12, 2018, the NCBI will

haln with a hininfarmaticre harkathnan in

December 6th NCBI Minute: Keeping
Current and Getting Help with NCBI
Resources



NCBI National Center for Biotechnology Information

jz  MyNCBI  Sign Out

m U.S. National Library of Medicine

NCBIHOME  LITERATURE HEALTH GENOMES GENES PROTEINS CHEMICALS POPULAR RESOURCES ¥

All Databases v

Analyze

NCBI provides a wide variety of data analysis tools that allow users to manipulate, align, visualize and evaluate biological data.

Selected Analysis Tools
(LUARI)

Consened Domain Search Service (CD Search)

Digital Differential Display (D0D)
Electronic PCR (e-PCR)
Frequency-weighted Link (FLink)

Gene Exprassion Omnibus (GEO) BLAST

Genetic Codes

Genome BLAST

Genome ProtMap

Genome Remapping Senice
Genome Waorkbench

LinkQut

Map Viewer

Open Reading Frame Finder (ORF Finder)

0SRIS

Phenatype-Genatypa Integrator (PheGenl)
Primer-BLAST

PraSplign

PSSM Viewsr

PubChem Standardization Senvice

PubChem Structure Search

|dentifies the consenved domains prasent in & protein sequence
|dentifies genes with significantly different expression levels by comparing EST profiles
|dentifies sequence taqged sites (STSs) within DNA sequences

Links a group of records in a source database to a ranked list of associated recards in a destination database based on frequency-weighted
statistics

Finds regions of local similanty between query sequences and GenBank sequences included on microamay or SAGE platforms in the GEO
database

Displays the genetic codes for organisms in the Taxonomy database in tables and on a taxonomic tree
Finds regions of local similanity between query sequences and genome sequences

Maps each protein from a COG or VOG back to its genome

Projects genome annotation data from one genomic assembly to another

Inteqrated application for viewing and analyzing sequence data

Allows third parties to link directly from PubMed abstracts and other Entrez database records to relevant web-accessible resources beyond
the Entrez system

Provides special browsing capabilities for genomic maps and assembled sequences for a subset of organisms

Suggests potential open reading frames in a DNA sequence

Faciltates the assessment of multiplex short tandem repeat (STR) CNA profiles based on laboratery-specific protocols
Finds human phenotyps/genatype relationships with queries by phenatyps, chromosome location, gene, and SNP identifiers.
Uses Primer3 to design PCR primers to a sequence template

Computes alignments of proteins to genomic nucleotide sequences

Displays and manipulates PSSM matrices from CDD records and PSIHBLAST

Processes chemical structures into a standard representation used by PubChem

Searches PubChem Compound by chemical structure, SMILES, InChl or Malecular Formula
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Sign in to NCBI

ORFfinder PubMed v

|

Open Reading Frame Finder

ORF finder searches for open reading frames (ORFs) in the DMA sequence you enter. The program returns the range of
each ORF, along with its protein translation. Use ORF finder to search newly sequenced DMNA for potential protein
encoding segments, verify predicted protein using newly developed SMART BLAST or regular BLASTP.

L ]
This web version of the ORF finder is limited to the subrange of the query sequence up to 50 kb long. Stand-alone version, 0 R F f 1 n d e r
which doesn't have guery sequence length limitation, is available for Linux x64.

Examples (click to set values, then click Submit button) :

& MC_011604 Salmonella enterica plasmid pWES-1; genetic cede: 11; "ATG and alternative initiation codons;
minimal ORF length: 300 nt

« NM_000059; genetic code: 1; start codon: "ATG only’; minimal ORF length: 150 nt

—— Enter Query Sequence

& Enter accession number, gi, or nuclectide sequence in FASTA format:

ga8383C2ACACATLTOTCCATTA3TLANYSYIITASATLCAACTEAA00CAATEAALLEOCELLARATTAAEE
F-'AT GAGTTTATCARATATTTTTGTGGTIGT TCACCATCGTTTCCTTTACTACATCCGCCGCTTCACATARATCGTATCAACAAC
ZAataatLgOa3atgtgaatgtortataattact ittt CoCEtECt gt OCE T LAt ECLEEggaaatattcgttttatgatgaa

£

>
—— Choose Search Parameters ;
& Minimal ORF length (nt): |75
& Genetic code: | 1. Standard v

& ORF start codon to use:

® "ATG" only
O "ATG" and alternative initiation codons
O Any sense codon

@ Ignore nested ORFs: [

—— Start Search / Clear

Submit Clear
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ORFfinder PubMed v | \

Open Reading Frame Viewer (*]
Sequence
ORFs found: 6 Genetic code: 1 Start codon: "ATG' only
:,;31'|Find: V|<1L-| |:>|@& ! @, ATE %Toolsv %|#Tradcs e P -

[pe @@ |12e 4@ [16@ 190 |28@ |22 [24@  [26@ (280 [3@@ (326|348 |38 [38@  [48@  [428  [44@ (468|480 [se@ |52 |S4@  |sEe Gag

>

ORFz
e s s e Ll ORFE ORFS i s
ORF4
28 |48 |88 |8 [ew 126 |46 |16 (186 |06 |26 |246  |25@  |28@ |39 |32 [348 |30 (309|408 420|448 |45@ 489|588 [52@  |548  [SE6A o
1: 1..585 (585bp) 7 #Tradcs shown: 2/4

Six-frame translation...

ORF1 (585 nt) Display ORF as... Mark subset... Marked: 0 Download marked set = as | Protein FASTA «

>1cl|ORF1 CDS

ATERCTTTATCAATATTTTTETEETTET TCACCATCETTTCCTTTACTALD Label Strand Frame Start Stop Length (nt | aa)

ATCCECCECTTCACATARATCETATCRACRACACCARRCARACACTEACC

CEATEETATTTCARCECETTEAARATCEETECEATTTARTCARATCTTCR ORF1 + 1 <1 585 965|194

ARTELECARACTTECEETATTCEACT TEETCTTECARAATTTEECEACAE

ACAATTTCACAAATTTCATTTTCCARRATCTCTEACARCCAARCCERRAT ORF3 + 2 272 =683 3121103

TEARCCERRACACCCACCACCATECARATEECCECATTETCACCEATERR

CCRCGATCTARTACTETACACTETAGCCACEETTACARRTGCCARCTECE ORFE - 2 287 75 2131 70

CATTTCRRTTTCTARGCTTGECEATTTACCETATECCCARTCARTCECAR

CCTTCCCTCARTGTSTEEETCCARRTEECACATTTCARRCCGCCARCTTCR

ATTATCGRACAAGECCCTECETETCARARRCTTCCGACTARATETCAREC ORF2 + 2 152 235 84127

BAGECACARRATETETCACCECTETTECARTTECSARATATCEARATTTEC

AATEETCTCAGTTCTTCTEECCATTTTECACTTCR ORF4 + 3 228 an 84 | 27
ORFA& + 3 510 =554 Ta |24
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:':. NCBI Resources ™ How To

Sign in to NCBI

ORFfinder PubMed v |

Open Reading Frame Viewer

Sequence
ORFs found: 8 Genetic code: 1 Start codon: "ATG" only
5 21+ | Find: E=N=JE-N @), ATe
158 [2em [25a [z2@ |35

4@

|55

AeTooks ~ = | {FTracks & 7D -

|75 [poe &3

> > > ORFS

21594336 (NN

ORF7
*p orFs I
Nizplav OFF g oRF1 e
3] z5a 389 358 4am &5 758 e 853
: ! Frotein sequence l l l l l - l ! i
1: 1..837 (837bp) UcTeonde sequence ¥z #Trar.:ks shown: 26
CDS translation
Six-frame translation...
ORF3 (194 aa) Display ORF as... Mark subset... Marked: 0 Download marked set  as | Protein FASTA w
*1cl|ORF3
MsEsIELHLEIIWFIISMHKSEQQQQINSzpmzsvznscmmcs Label Strand Frame Start Stop Length (nt | aa)
HEQTCCIRVELAKFEDRE FEKFDE DECVT SKAZ LNENTDDDGNGRIVIDE
PECNTVHCSHEYECGVRISISKLEDLPYAQSICTEPQRCVEENETFRTRSS ORF3 * 2 7 658 5851194
IIZQEPECEKLPTECEACTECVIAVEIAKY CNLGWSFFWDFCT
ORF& + 3 345 662 38105
ORFT - 1 360 148 213|170
ORF2 + 1 583 735 183 | 50
ORF1 + 1 301 384 84|27
ORF4 + 3 225 306 a4 | 27
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TOOLS

3 CBS tools

SignalP 4.1 Server

RESEARCH [=:13 <BS PUBLICATIONS EDUCATION
CENTERFD GROUPS PREDICTION DATA
R\ BIOLOGI SERVERS SETS
CALSEQU
ENCEANA STAFF CONTACT ABOUT INTERNAL CBS CBS OTHER
€8BS BIOINFORMATICS COURSES BIOINFORMATICS
LYSIS CBS >

TOOLS LINKS

CBS >» CBS Prediction Servers >> SignalP

L]
SignalP 4.1 Server

SignalP 4.1 server predicts the presence and location of signal peptide cleavage sites in amino acid sequences from different organisms: Gram-positive prokaryotes, Gram-negative prokaryotes, and eukaryotes. The method
incorporates a prediction of cleavage sites and a signal peptide/non-signal peptide prediction based on a combination of several artificial neural networks.

View the version history of this server. All the previous versions are available on line, for comparison and reference
MEW (August 2017} A book chapter on SignalP 4.1 has been published:

Predicting Secretory Proteins with SignalP
Henrik Mielsen

In Kihara, D (ed). Protein Function Prediction (Methods in Molecular Biology vol. 1611) pp. 58-73, Springer 2017.
doi: 10 1007/978-1-4939-7015-5 &
PMID: 28451872

[ B0 | Aniceasiacs | Output format [ eromemce | D

SUBMISSION

Paste a single amino acid sequence or several sequences in FASTA format into the field below:

GQTCGIRVEGLARKFGDREFEKFDFPKCVTSKAELNRNTDDDGNGRIVIDG

GCHIVHCSHGYKCQVRISISKLGDLFYAQSIGTIFPQCVGPNGTIFQTIESS
IEQGPGCEKLPTECEAGTECVTAVGIAKYGNLOWSQFFWPFCT

Submit a file in FASTA format directly from your local disk:

FEEE,
‘Organism group (explain) D-cutoff values (explain) Graphics output (explain)
® Eukaryotes (@) Default {optimized for correlation) Do graphics
O Gram-negative bacteria () Sensitive (reproduce SignalP 3.0's sensitivity) ®PNG (inline)
O Gram-positive bacteria (O User defined: PNG (inline) and EPSS (as links)
D-cutoff for SignalP-noTi networks
D-cutoff for SignalP-TM networks
Output format (explain) Method (cxplain) Positional limits (2xplain)
® Standard ® Input sequences may include TM regions || inimal predicted signal peptide length. Defaut: 10
85h0ﬂ(ﬂ0 graphics) O Inputsequences do notinclude TM regions N-terminal truncation of input sequence (0 means no truncatian)
Long

Default: Truncate sequence to a length of 70 aa
CAl- SignalP-noTM and SignalP-TM output (no graphics)

Clear fields


http://www.cbs.dtu.dk/services/

4.Signal peptideRil

SignalP-4.1 prediction (euk networks): Sequence

T T T T

" C-score
1.0 . Sscore —— 1
\/_\,N Y-score ———
08 | J
06 _
@
8 \
wn 04 \ 4
0.2 .
i _|I|||||Il|H||I’|| T _
MSLS | FLWLFT IVSFTTSAASHKSYQQQQT NS EPMVFEGVENGCDL | KCSNGQTCG IRVGLA KFGDR EF §
0 10 20 30 40 50 60 70
Position
# Measure Position Value Cutoff signal peptide?
max. C 22 0.661
max. Y 22 0.773
max. S 11 0.976
mean S 1-21 0.900
D 1-21 0.841 0.450 YES

Name=Sequence SP='YES' Cleavage site between pos. 21 and 22: AAS-HK D=0.841 D-cutoff=0.450 Networks=Signal
# data

# gnuplot script

Signal =equence prediction with =scores over 3.50

»>1cl |ORF3
MSLSIFLWLFTIVSFITSARSHESYQOOOTHNSEPMVFEGVENGCDLIKCS
HGG from 1 to 70

Maximum =score 6.6 at 19

S5ignal Sequence: MSLSIFLWLFTIVSFITS
Mature Sequence: ALSHESYQQOQOTHNSEFMVFEGVENGCDLIE. ..

Cther possible =ites

Score 6.0 at 20

Score 5.1 at 21

Score 4.0 at 17

Score 3.7 at 15
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Tools

TMHMM

RESEARCH

CENTERFO
RBIOLOGI SREEES
Eﬁ [I_:'SEE ﬁ E STAFF CONTACT ABOUT

LYSIS CBS £

BS »> CBS Prediction Serwvers > TMHMM

TMHMM Serverv. 2.0

Prediction of transmembrane helices in proteins

SUBMISSION

Submission of a local file in FASTA format (HTML 3.0 or higher)
ST,

OR by pasting sequence(s) in FASTA format:

CATTTCARTTICTARGCTIGGCGATITACCGIATGCCCARTCARTCGEAR &
CCITCCCTICRAATGIGTGEETCCARATGECACATTITCARACGCCRAGTTICA
ATTATCGRRACRAGGCCCTGGGTGTGRARLACTTCCGACTRARATGTGAAGC
AGGCACALRATGTGICACCGCTGTTGGRATTGCGRARTATGGARRTTTGC
ARTGGTCTCAGTTCITCTGGCCATTTTIGCACTTGRA v

Output format:

O] Extensive, with graphics
) Extensive, no graphics
) One line per protein

Other options:


http://www.cbs.dtu.dk/services/TMHMM/

5 FR 5 e TR

TMHMM result

HELP with output formats

# WEBSEQUENCE Length: 585

$# WEBSEQUENCE MNumber of predicted TMHs: 0

$# WEBSEQUENCE Exp number of AAs in THHs: 1.4446&5

# WEBSEQUENCE Exp number, first 60 Zl=: 0.10711

¥ WEBSEQUENCE Total prob of H-in: 0.04504
WEBSEQUEMNCE TMHMMZ .0 oucside 1 585

TMHMM posterior probabilities for WEBSEQUENCE

0.8 f
&
E
T 06|
o
=5
04 t
0.2 f

0 T . L L L
0 100 200 300 400 00

outside

inside

transmembrans

# plot in postscript, script for making the plot in gnuplot, data for plot

B PSR, T R T R 2 T 40 W B A 1
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Function Help

Protein Sequence

Preferences Ctrl+R

Degenerate bases

Quit

1 EA\PrimerS.0\primer premier 5 64064 EHFREEHIER\Primer Premier S\data\DemoTNFEALN

2 DAZELEER PrimerS.0\primer premier 5 64{N\64TESFFEZHITER\Primer Premier S\data\DemoTNF.ALN

3 C\Users\ADMINI~1\AppData\Local\Temp\Rar$EXa0.51 0\ EFHATE =12\ Primer Premier 5\data\DemaoTNF.ALN
4 C\Program Files\Primer Premier S\data\DemoTINF.ALN
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%

Function:

GeneTank - NewSequence

Translation:

= & ][ =]

=Primer

Restriction Enzyme Analysis

R

Search Range: v Show enzymes which occur ==
(40 2( 3( 4( Ki+ &
—  From: |1 to: | 585
E(Enzyme
All Enzymes: Selected Enzymes:
Bal228l ..-.. “ )) I Aval
Ball Add Bat\
| 5' Seq Hg EcoRl
BamMxl Hindlll
Banl << De| Notl
&1 Banll Pstl
121 Banlll Smal
BavAl : Taql
LE BavAll B{/Edlt ‘ Xbal
241 BavBl Xhol
201 BavBll Xmal
361 Bavi Y Filter‘
421
431
541
B “ Ok mancell Help

I5

I1"F'r|:|’[ein
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541 EEARATTTEC AATESGICICAR GITCITCTGE CCATTTTGCR CTTGA E |‘
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Mlul (5265)
Pmll (5259)
Ascl (5252)

Mos-Pro

Nptll

Asel (3888)
Stul (3882)
BsiWI (3876)
Agel (3870)

Kan

LB

MNos-Ter

35S-Pro

ColEl
1
pYBA 1137
ori-Rep
6542bp

s Mlul (2417)
Pmel (2421)
Dral (2422)

3 Stop-Poly A

TagRFP | Nrul (2639)

Mfel (3446) /|

MCSIN Kpnl (3338)

Kpnl (Acc651)
Apal (PspOMI)
Eco0O1091
Xhol

PspXI1

Sall

Clal

HindlIl
EcoRY

EcoRI

Psrl

Smal (Xmal)
BamHI

Spel

Xbal

Notl

Alel

Sacl

Mfel
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Smal Clal
el Sac] Alel Matl Khal Spel BamHI |  Xmal Patl Eeokl  EcokY  HindII1
355 Promoter | | | | | | | | | | |
cla tat aag gaa glt cal tte att tgg aga gga cad TTG GAG CTC CAC CGC GGT GGC GGC CGC TCT AGA ACT AGT GGA TOC OCC GGG CTG CAG GAA TTC GAT ATC AAG CTT ATC GAT ACC < 120
L. Yy £ E v v F I W R G Q L E L H R G & G R 5 R T 5 &G 5 P & L @ E F B 1 K L T D T
gat ata tte ctt caa gta aag taa acc tet cet gtT AAC CTC GAG GTG GOG CCA CCG CCG GOG AGA TCT TGA TCA OCT AGG GGG COC GAC GTC CTT AAG CTA TAG TTC GAA TAG CTA TGG

10 20 30 40 50 & To B0 G40 100 110
AceBRl
PapX Apal Kpnl
Sall Eeoll081 Krul
| I | [ TagRFP I ———— 355 Terminator
GTC GAC CTC GAG GGG GGG CCC GGT ACC H0E %A tga Cta aCt aGe aaa tea cea gic tet cte < BT6
VoD LE &G 6 P G T K § R = L T 85 K 5 P V 5 L

# L A N H Q@ 5 L X
#= §Q I T 5 L 5 X

CAG CTG GAG CTC CCC COC GGG CCA TGG KL HOR EUE EAe A £60 66 Lh8 HAE SUE Lae HH8 eomis | LUL gae coe U BH8 AGC OCT act Gat t6a tCg ttt agt get cog agn gg

130 140 150 160 170 180 i) 840 Ra0 BEO BT0
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PCR 3%3t 3| 48t B 4042 5 49 4 P i 2

s FHAH BT
—
CGGATOCG
B 1 CGGGATCOCG
CGOGGATOCECG
Xho 1 CCTOGAGG
CCCTCGACCE
CCGCTOGAGCEG

SIS (553D -
ORI S+ B UL 55+ 51 P 4
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%

GeneTank - NewSequence

Function: Translation:

Active Sequence: |Hew5equence j
Srimer| 5 A

Translations:

ﬁEnzyme

%E flatif

o] [rea

| Find Hext

I o] (5

5' Seq Ho | Header
gl TCACATRARAT
121 GRARRTEGET
181 CTITGCARRAT
£41 ARRGCGEAAT
301 CCAGEATGEIRZ
3l TCTRAAGCTTIE
421 CCARRTEGCR
4831 CTTCCGARCTR
541 GEERRATTTGEC

CETATCRRCE RCAGCRRBACE RACACTGAEC CGATEETATT

FCEATTTAART

CARARTETTCR RRTGGGECARL CTTECGETAT
TIGECERCAG RERATTTEAC RRATTTGEATT

TTCCRRRRTE

TERACCEARL CACGGRCEAC GATEERRATE GECECATTET

ATACTGTACE CTETAGCCAC GEITACARRET

FCCRRGTECE

FCEATTTACC GTIATGCCCAR TCAATCGEAR CCTTCCCTCR
CATTTCARAC GCCRAGTTCR ATTATCGRAC RRGECCCIGE
LATCETGRARAGC REECACRRAR TETGTCACCE CIGTTGEERRT
BRTEETCTCAR GITCTIICTEE CCATTTIGCAE CTIGR

TERLGECETT
TCERACETTEET
TETGRCRRGD
CACGEATGEEA
CATTTCRRTT
ATEICTEEET
ETETERARRR
TECGRRATET

Pos: 00636
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i

Edit View Function Report Graph Window Help

Preferences Ctrl+R

Degenerate bases Ctrl+B

| | Print |Curreni Pair
Print Search Results

SP-Ha34609F(BamH1):CGGGATCCATGAGTTTATCAATATTTTTGTGG
SP-Ha34609R(Xhol): CCCTCGAGAGTGCAAAATGGCCAGAAGA
NSP-Ha34609F(BamH1):CGGGATCCATGCATAAATCGTATCAACAACAG
NSP-Ha34609R(Xho1):CCCTCGAGAGTGCAAAATGGCCAGAAGA



DNAMANFE U 5| ¥4 7

b
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Two primers complementarity.

5'-CGGGATCCATGAGTTTATCRAATATTTTTICT!

(NN
3'-AGAAGACCGGTARAACGTGRGRGCTCCC-5"

i

3

4

5 - x x x x x
6 Max complementarity in com:inuous free energal.f’mnl
7 ==

8

9

1 Max complementarity in discontinuous:| 10 bp

12 &' -CGGGATCCATGAGTITTATCAATATITIIGIGE-3

[l [ | |
13 3'-AGRAGACCGGTARAACGTGAGAGCTCCC-5"
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L0 ZA-PREDICT
||n|unz@'lgn0'ram

MSLSIFLWLFTIVSFTTSAASHKSYQQQQTNSEPMVFEGVENGCDLIKCS
NGQTCGIRVGLAKFGDREFEKFDFPKCVTSKAELNRNTDDDGNGRIVTDG
PGCNTVHCSHGYKCQVRISISKLGDLPYAQSIGTFPQCVGPNGTFQTPSS
IEQGPGCEKLPTKCEAGTKCVTAVGIAKY GNLQWSQFFWPFCT

lear PredictProtein [Example Input 1 Example Input 2]
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Flexipiity >
Disulphide Bridges > : e e : S

What am | seeing Here? This viewer shows a cell schematic with the predicted subcellular localization com
FUNCTION ANNOTATION predicted compariment is also referenced by a GO D for better clarity.

Effect of Point Mutations >

Gene Ontology Terms > Domains:  Archaea  Bacteria

Subcellular Localization

Binding Sites >
ADDITIONAL SERVICES
Literature Search >

HELP

| Site Tutorial >

Predicted localization for the Eukarya domain: Secreted (GO term ID: GO:0005576) Prediction confidence 45
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