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Bioinformatics (Computational Biology)

A ———
* Bioinformatics: study of the meaning (interpretation) of
information contained in an organism’s genome

* Or bioinformatics is now routinely applied to those
molecular biology endeavors that rely heavily on highly
sophisticated computations

* Ability to rapidly sequence DNA has led to large
databases
* Development of new algorithms (formulae for solving
complex, highly specific problems)
* Data analysis and interpretation
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Examples of bioinformatics programs
(Malacinski 2003 /Tables 13-1 & 13-2)

- Example of Type of research task e

Genomics

Gene counting Identify nucleotide sequences that serve protein-coding
function

Estimate gene numbers to understand levels of complexity
of regulatory mechanisms

Medical genomics Compare disease-causing genes in model organisms (e.g.,
mice) with their human counterparts to identify structural
homologies at both DNA and protein level

Proteomics

Identification of ~ Use amino acid compositions of newly discovered protein
sample protein to compare with known proteins

Use the nucleotide sequence to compare with known genes

Translate a nucleotide sequence into amino acid sequence

Molecular Biology Databases
A ———

0 Database: it’s a repository of information that has a
specific structure that enables the entering and extraction
of data and in many cases also aids analysis of the data

O The list of Molecular Biology Databases (URL) is
continuously expanding, and updates are published
regularly by the journal of “Nucleic Acid Research”
(1380 databases are now listed in 2012: at the web site
of NAR online Molecular Biology Database Collection
(http:/ /www.oxfordjournals.org /nar/database /a/)



http://www.oxfordjournals.org/nar/database/a/
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ABSTRACT

The 19th annual Database Issue of Nucleic Acids
Research features descriptions of 92 new online
databases covering various areas of molecular
biclogy and 100 papers describing recent updates
to the databases previously described in NAR
and other journals. The highlights of this issue
include, among others, a description of neXtProt,
a knowledgebase on human proteins; a detailed
explanation of the principles behind the NCBI
Taxonomy Database; NCBI and EBI papers on the
recently launched BioSample databases that store

COMMENTARY

This current, 19th annual Database Issue of Nucleic Acids
Research (NAR) features descriptions of 92 new online
databases covering a variety of molecular biology data,
77 update papers on databases that have been previously
described in the NAR Database [ssue and 23 papers with
updates on database resources whose descriptions have
previously been published in other journals (Table 1).
The accompanying NAR online Molecular Biology
Database Collection (http://www.oxfordjournals.org/nar/
database/a/) has been revised, which resulted in updating
the URLs of more than 30 databases and exclusion of
more than 20 obsolete web sites. This list now includes

Molecular Biology Databases

- Three primary Nucleotide Sequence Databases

- GenBank (http://www.ncbi.nlm.nih.gov/genbank ), National

Center for Biotechnology Information, USA

- EMBL nucleotide sequence database
(http://www.ebi.ac.uk/embl/), European Molecular Biology

Laboratory

- DNA Data Bank of Japan, DDBJ
(http://www.ddbj.nig.ac.ip/)

- Many other resources like RNA-specific databases,..
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Molecular Biology Databases
A —

- Types of DNA sequences stored in these databases
- Raw genomic sequence representing chromosomal DNA

- cDNAs , synthesized by reverse transcription of mRNA
molecules

- Expressed sequence tags (ESTs), partial cDNA sequences

Molecular Biology Databases
A ———
- Protein sequence databases, such as
-+ UniProtKB & its annotated component Swiss-Prot, produced
by analysis of all translations of EMBL
- NCBI protein database

- Annotated to include ancillary information (author, publications,
etc.)

O Annotation (sequence & genome): the systematic identification
of every stretch of genomic DNA that contains protein-coding
information or noncoding sequence that specify regulatory
RNAs such as microRNAs (miRNAs)
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* What is GenBank?

GenBank® is the NIH genetic sequence database, an annotated collection of
all publicly available DNA sequences (Nucleic Acids Research, 2011 Jan;39
(Database issue):D32-7). There are approximately 126,551,501,141 bases
in 135,440,924 sequence records in the traditional GenBank divisions and
191,401,393,188 bases in 62,715,288 sequence records in the WGS
division as of April 2011.

The complete release notes for the current version of GenBank are available
on the NCBI ftp site. A new release is made every two months. GenBank is
part of the International Nucleotide Sequence Database Collaboration, which
comprises the DNA DataBank of Japan (DDBJ), the European Molecular
Biology Laboratory (EMBL), and GenBank at NCBI. These three
organizations exchange data on a daily basis.

An example of a GenBank record may be viewed for a Saccharomyces
cerevisiae gense.

* Submissions to GenBank

PubMed
NCBI Protein

Nucleotide

Books

B Domains
S04 30 Domains

GenB Gene

B dbGaP
Submit GENESAT

GenBarfbligEE

LocusLink
RefSivaem

NCBI Web Site

Genome Project

GEOQ Profiles
BEEEURI GEO Datasets
HomoloGene

comp| NLM Catalog

GenBank Overview

Entrez BLAST OMIM Books Taxonomy
for

at is GenBank?

Bank® is the NIH genetic sequence database, an annotated collection of
ublicly available DNA sequences (Nucleic Acids Research, 2011 Jan:39
abase issue):D32-7). There are approximately 126,551,501,141 bases
5,440,924 sequence records in the traditional GenBank divisions and
401,393,188 bases in 62,715,288 sequence records in the WGS

m

Hand
CancerChromosomes ion as of April 2011.

complete release notes for the current version of GenBank are available
e NCBI ftp site. A new release is made every two months. GenBank is
of the International Nucleotide Sequence Database Collaboration, which
orises the DNA DataBank of Japan (DDBJ), the European Molecular

gy Laboratory (EMBL), and GenBank at NCEI. These three

nizations exchange data on a daily basis.

xample of a GenBank record may be viewed for a Saccharomyces
isiae gene.

missions to GenBank

4/28/2012



Save search Limifs Advanced search Help

Nucleotide T —
Alphabet of Life Eoagulation factor VIl -

Display Seftings: (= Summary, 20 per page, Sorted by Default order Send o

© Found 581 nucleatide sequences. Nucleatide (431) EST (150)

Gene Information

This search in Gene shows 50 results , including:
F8 (Homo sapiens): coagulation factor VIIl, procoagulant component
f8a1 (Xenopus laevis): coagulation factor Vll-associated 1

F8 (Mus musculus): coagulation factor VIl
Gene

Results: 1 to 20 of 431 Page 1 of22 Next>  Last>>
PREDICTED: Pan troglodytes coagulation factor VIII, procoagulant component, transcript variant
1. 2(F8), mRNA

9,066 bp linear mRNA

Accession: XM_003317789.1 Gl 332862035

Filter your results:
All (431)
Bacteria (0)
INSDC (GenBank) (375)
mRNA (69
RefSeq (56)

Manage

¥ Top Organisms [Tree]
Homo sapiens (240)
Mus musculus (44)
unidentified (34)
synthetic construct (27)
Danio rerio (70)

All Athar $ava /AD1

Save search Limits Advanced search Help

Nucleotide Search: uceoe -]
Alphabet of Life fcoagulation factor VIll) AND “Homa sapiens'[porgn._txid9606] Clear

Display Setfings: @ Summary, 20 per page, Sorted by Default order Send to

© Found 280 nucleotide sequences. Nucleofide (240) EST (40)

‘Gene Information

This search in Gene shows & results , including

E8 (Homo sapiens). coagulation factor VI, procoagulant component
F8A1 (Homo sapiens): coagulation factor Vll-associated 1

F8A3 (Homo sapiens): coagulation factor Vll-associated 3
Gene

Filter your results:
All (240)
Bacteria (0)
INSDC (GenBank) (231
mMRNA (20,
RefSeq (9)
Manag

Results: 1 to 20 of 240 Page 1 of12 Next> Last>>
Homo sapiens coagulation factor V1II, procoagulant component (F8), transcript variant 1, mRNA
1 9,048 bp linear MRNA

Accession: NM_000132.3 Gl 192448441

GenBank FASTA Graphics Related Sequences

Find related data
Database: Skt [3]
J

[ Find tel

Search details
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= NCBI

Gota:

Locus
DEFINITION

ACCES3SION
VERSICN
KEYWORDS
SOURCE
ORGANISM

Nucleotide
Alphabet of Life

Display Seftings:

Resources™ How To ™

Search: Nucleotide B3

Limits Advanced search Help

GenBank

Homo sapiens coagulation factor VIIl, procoagulant
component (F8), transcript variant 1, mRNA

NCBI Reference Sequence: NiM_000132.3
FASTA Graphics

NM 000132 9048 bp mRNA PRI 15-MAY-2011

Homo sapiens coagulation factor VIII, procoagulant component (F2),

linear

transcript variant 1, mRNA.
WM 000132
NM_000132.3 GI:192448441
Homo sapiens (human)

Homo sapiens

Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;

gene 1..9048
/gene="Fg"
/gene synonym="RHF; DXS1253E; FE8B; F8C; FVIII; HEMA"
/note="coagulation factor VIII, procoagulant component™
/db_xref="GeneID:2157"
Jdb_xref="HGNC:3546"
/db_xref="HER
/fdb_xref="MIM
exon 1..314
/gene="Fg"
/gene_synonym="AHF; DXS1253E; F8B; F8C; FVIIL; HEMA"
finference="alignment:Splign™
/number=1
STS 1..170
fgene="Fg"
/gene_synonym="AHF; DXS51253E; F8B; F&C; FVIII; HEMA"
/estandard name="GDB:452843"
fdb_sref="UniSTS:32483"

misc feature 166..168
fgene="Fg"
/gene_synonym="AHF; DXS1253E; F8B; F8C; FVIII; HEMA"
/note="upstream in-frame stop codon”

CDS 1i72..7227
/fgene="Fg"
/gene_synonym="AHF; DXS1253E; F8B; F8C; FVIIL; HEMA"
/note="izoform a precursor is encoded by transcript

variant 1; factor VIII F8B; coagulation factor VIIIc;
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fnote="upstream in-frame stop codon”
fgene="Fg"

/gene_synonym="LHF; DXS1253E; FEB; F&C; FVIII; HEMA"
/note="isoform a precursor is encoded by transcript
variant 1; factor VIII FEB; coagulation factor VIIIc;
antihemophilic factor"

/codon_start=1

/product="coagulation factor VIII isoform a precursor”

fprotein id="NP 23.1"
/db_xref="GI:4503647"
/db_xref="CCDS:CCDS35457.1"
/db_xref="GeneID:2157"
/db_xref="HGNC:3546"
/de_xref="HPRD: 02
/db_xref="MIM:30
/translation="MQIELSTCFFLCLLRFCFSATRRYYLGAVELSWDYMQSDLGELE
VDARFPPRVPKSFPFNT SVVYRRTLEVEFTDHLFNIAKPRPPRMGLLGPTIQAEVYDT
VVITLKNMASHPVSLHAVGVSYWKASEGAEYDDQT SQREKEDDKVEPGGSHT YVHQVL
KENGPMASDPLCLTYSYLSHVDLVEDLNSGLIGALLVCREGSLARERTQTLERFILLF
AVFDEGESWHSETENSLMQDRDARS ARAWPRMETVNGY VNRSLPGLIGCHRESVYWHY
IGMGTTPEVESIFLEGHTFLVRNERQASLET SPITFLTAQTLLMDLGQFLLFCHEISSH
QHDGMEAYVKVDSCPEEPQLRMENNEEAEDYDDDLTDSEMDVVRFDDDNSPSFIQIRS

polyhk signal 9010..9015
/gene="Fg"
.’gene_sy'nony'nF”A.HF; DX51253E; F8B; F8C; FVIII; HEMA"
polyld site 2036
fgene="Fg"
/gene_synonym="AHF; DXS1253E; F8B; FeC:; FVIII; HEMA"
ORIGIN
1 goTTLagTgot QgAgCcAacaToC AQTOUQTAAA QULCCTLAAa ATGCTCOTOCA AAJAaAatTgy
61 gacttttcat taaatcagaz aCTLTACLTT CLLCCCCLCC TOQgagctaa agatattita

121 gagaagaatt 3acCLTLTUC TUCTCCAQUT JAACATLTOT 20CA3TAagt chigcasata
181 gagctotcca cotgottctt totgtgcctt ttgcgattct gotbtagtgc caccidsghga
241 tactacctgg gLgcagtgga ACTOLCAtgg gactatatgc aaagtgatct cggtgagotyg
301 coctgtggacg caagatttcc toctagagtg cocaaaatcht ttccattcaa cacctcagtc
361 grgracaaaa agactcLgrt TQTLAQAaLTC ACOEATCACC TLTLCAACAt Cgctaagcca
421 aggccaccct QUAaTgUgTCT GOTAGUTGCE ACCALCCAgy CLUAGUTLTA LUATACAQLY
481 gtcattacac ttaagaacat ggcttcccat cotgtcaghic ttcatgotgt tggtgtatco
541 tactggaaag CLLCLYAgQy A0CLgaatat Qatgatcaga CCagtcaaag ggagaaagaa
601 gatgataasag LCLTCCCLQy tOgaagccat acatatgtct gOCAgUtcct gaaagagaat

661 ggtccaatgg cotctgaccc actgtgcctt acctactcat atctttctca tgtggacctg
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6661 attgobcgat acatcogtit goacccaact cattatagoca thcgoagocac tobtogoatg
6721 gagttgatggy gotgtgattt aaatagttgc agcatgoccat tgggaatgga gagtaaagoa
6781 atatcagatg cacagattac tgcttcatcc tactttacca atatgtttgc cacctggtct
6841 ccttcaaaag Ctcgacttca Coctccaaggg aggagtaatg cctggagacc tcaggtgaat
6901 aatccaaaag agtggctgca agtggacttc cagaagacaa tgaaagtcac aggagtaact
6961 actcagggag taaaatctct gotbaccagc atgtatgtga aggagbtcct catctccage
7021 agtcaagatg GoCatcagtg QacLoLCLTE CTLCAagaatg goaaagtaaa gQLTLTLCAg
7081 ggaaatcaag actcctbcac acctgbggtg aactctctag acccaccgtt actgactcgo
7141 taccttcgaa ttoaccocca gE5ETOQUOTE Caccagattg CoCtgaggat ggagguttotg
7201 ggctgcgagy cacaggacct ctaciieligadg tQgcCactgc agcacctgcc actgccgtca
7261 cctctcoctc ctcagobcca gggcagtgtc cobccctgge ttgocttcta cottbgbgot
7321 amatcctagc agacactgcc ttgaagcctc ctgaattaac tatcatcagt cctgcatttc
7381 tttggtgggg ggccaggagg ghgcatccaa ttbaacttaa ctcbtaccta ttbtoctgoag
7441 ctgctcccag attactcctt ccttccaata taactaggca aaaagaagtg aggagaaace
7501 tgcatgaaag cattctbccc tgaaaagbta ggoctcbcag agtcaccact Loctotgtbg
7561 tagaaaaact atgtgatgaa actttgaaaa agatatttat gatgttaaca tttcaggtta
7621 agcctcatac gtttaaaata aamactctcag ttgtttatta tcctgatcaa goatggaaca
7681 aagcatgbtt caggatcaga tcaatacaat cttggagtca aaaggcaaat catttggaca
7741 atctgcaaaa tggagagaat acaataacta ctacagtaaa gtctgtttct gottccttac
7801 acatagatat aattatgtta tttagtcatt atgaggggca cattcttatc tccaaaacta

Searching databases & principles of sequence

alignment
A ———

o Alignment: the task of locating equivalent regions of two or
more sequences to maximize their similarity

o Fundamental question in alignment: is the similarities observed
due to “chance” and thus of little biological significance or due
to the derivation from common ancestral sequence (or
homologous)

0 Homology or similarity reflect a common ancestor = common
function or structure

o0 Homology: refers to similarity in sequence or structure due to
descent from a common ancestor

4/28/2012



Searching databases & principles of sequence

alignment

A —

o Searching databases needs to be sensitive (avoid false
negative) and specific (avoid false positive)

0 Data-base-search algorithm: BLAST (Basic local Alignment
Search Tool)

O BLAST is one of the most widely used search programs

O BLAST relies on finding core similarity, which is defined by a
window of preset size (called a “word”) with a certain

minimum density of matches (for DNA) or with an amino acid
similarity score above threshold (for proteins)

Searching databases:
Basic Local Alignment Search Tool (BLAST)

Basic BLAST

nucleotide blast

protein blast
blastx
tblastn

tblastx

Choose a BLAST program to run.

Search a nucleotide database using a nucleotide query
Algorithms: blastn, megablast, discontiguous megablast

Search protein database using a protein query
Algorithms: blastp, psi-blast, phi-blast

Search protein database using a translated nucleotide query
Search translated nucleotide database using a protein query

Search translated nucleotide database using a translated nucleotide query

Source: http://blast.ncbi.nim.nih.gov /Blast.cgi

4/28/2012
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Doing a BLAST Search

- http://www.ncbi.nlm.nih.gov/ BLAST/
- choose BLAST program
- paste in query sequence or acc. no. —> BLAST!
- change default options:
- database (nr = non-redundant)
- scoring matrix and gap penalties
- filtering
- E-value cutoff (ie, Expectation value): the smaller the E-value,
the better the alignment

- limit subset of database (organism, keyword, etc.)

- display options (eg, # of descriptions, alignments, etc.)

<~ BLAST
-
Home Recent Results Saved Strategies Help

+NCBI/BLAST Home
BLAST finds regions of similarity between biological sequences. more...

| [ Aligning Multiple Protein Sequences? Try the COBALT Multiple Alignment Tool. | Ga)

BLAST Assembled RefSeq Genomes

Choose a species genome te search, or list all genomic BLAST databases.

o Human o QOryza sativa o Gallus gallus

® Mouse ° Bos taurus ® Pan troglodytes
° Rat ? Danio rerio ° Microbes

° Arabidopsis thaliana ? Drosophila melanogaster ° Apis mellifera
Basic BLAST

Choose a BLAST program to run.

Search a nucleotide database using a nucleotide query

nucleotide blast
- Algorithms: blastn, megablast, discontiguous megablast

4/28/2012
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Search fro FV sequence (shown here is the sense primer)

-’,.: BLAST
Home Recent Results Saved Strategies Help

NCBIBLASTI bastnsuie || I oo,
blastn blastp blastx thlastn thlastx |
BLASTN programs search nuclectide databases using a nucleotide query. more...
Enter Query Sequence
Enter accession number(s), gi(s), or FASTA sequence(s) €
Clear
tca ggc agg aac aac acc at[ R
Query subrange &
From
To
Or, upload file @
Job Title
Enter a descriptive title for your BLAST search &
[C1 Align two or more sequences &

I Choose Search Set I

Database ©Human genomic + transcript ©Mouse genomic + transcript @
Others (nr etc.):

+ | Nucleotide collection (nrint) =] @
Organism [ Exclude *
Opticnal

Enter organism common name, binomial, or tax id. Only 20 top taxa will be shown. &

Exclude 71 Models (XM/XP) [] Uncultured/environmental sample sequences
Optional
Entrez Query
Optional

Enter an Entrez query to limit search ©

Program Selection
Optimize for © Highly similar sequences (megablast)
© More dissimilar sequences (discontiguous megablast)
© Somewhat similar sequences (blastn)
Choose a BLAST algorithm &

Search database Nucleotide collection (nr/int) using Megablast (Optimize for highly similar sequences)

{¥show results in a new window

4/28/2012
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@ NCEI Blast:Nuclectide Sequence (20 letters) - Windows Internet Explorer

= | B ]

@ O - | :—3 http://blast.ncbi.nlim.nih.gov/Blast.cqi

SERE

':.' Google

o -

x Google
i g

|z| :’ Search ~ 4+

=

v‘-

Share~ &h- oL~

e %~ _ Signln - I

Request ID
Status

|C‘3 NCEI Blast:Nucleotide Sequence (20 letters)

- BLAST

Home Recent Results

»NCBI/ BLAST/ Format Request

Time since submission

ssibili

i} Favorites | {c‘g ﬂ Lab Tests Online Welcome! g | Qatar Mational Research F... @ WHO EMRO - RESEARCH ...
TR v [ pm v Pagev Safetyv Tools+ @ 7

3

Saved Strategies

Job Title: Nucleotide Sequence (20 letters)

H

| Send feedb

X5MFXKSC014
Searching
00:00:00

This page will be automatically updated in 1 seconds until search is done

My NCBI
[Sign In] [Register]

,’.: BLAST

Home Recent Results

Saved Strategies

Help

+»NCBI BLAST! blastn suite/ Formatting Results - XSMFXKSC014

My NCBI
[Sign In] [Re

‘ © Your search parameters were adjusted to search for a short input sequence.

Query ID
Description
Molecule type
Query Length

Edit and Resubmit

Save Search Strategies »Formatting options

Nucleotide Sequence (20 letters)

Icl|7031
None
nucleic acid
20

¥ Graphic Summary

>Download

Database Name
Description

Program

Other reports: »Search Summary [Taxonomy reports] [Distance tree of results

nr

All GenBank+EMBL+DDBJ]+PDB
GSS, environmental samples or
sequences)

BLASTN 2.2.25+ > Citation

=7 Designing or Testing PCR Primers? Try your search in Primer-BLAST. | o)

Distribution of 147 Blast Hits on the Query Sequence &

[Mouse over to see the defline. click to show alignments

4/28/2012
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¥ Graphic Summary

Distribution of 147 Blast Hits on the Query Sequence

\Mouse-overm show defline and scores, click to show \

Color key for alignment scores
<40 0-50 80-200 »>=20

@ ue ry e —
[} [ [l | 1 |
1 4 8 12 16 20

NCBI BlastNucleotide Sequence (20 letters) - Windows Intemet Explorer

x Google Search v [~ dfp v | @ share~ B~ ML~ . Sidewikiv | Ap Check~ §) Translate ~ # AutoFill = " L Signin

s Favorites | 5% [fJ Lab Tests Online Welcome! 2] Qatar National Research ... ] WHO EMRO - RESEARCH... ] The Jeruslem Fund £ International Haemovigila... ] Secondary Hemostasis an

| 2 NCBIBlast Nucleotide Sequence (20 letters) [T R S =] v Pagev Safety~ Tools~ @<

»

Descriptions
Legend for links to other resources: [ UniGene 3 GEO [& Gene B Structure [ Map Viewer B PubChem BioAssay

i

producing signi i S1

Accession D iption Max score  Total score Query _.E value Max ident
XM 513984.3 PREDICTED: Pan troglodytes coaqgulation factor V (proaccelerin, labil 40.1 40.1 100% 0.05% 100%
XM _003258844.1 PREDICTED: Nomascus leucogenys coagulation factor V (proaccelerit 40.1 40.1 100% 0.059 100%
XM _002809816.1 PREDICTED: Pongo abelii coagulation factor V (proaccelerin, labile fa 40.1 40.1 100% 0.059 100%
XM _001093072.2 PREDICTED: Macaca mulatta coagulation factor V (proaccelerin, labil 40.1 40.1 100% 0.059 100%
NG 011806.1 Homo sapiens coaqulation factor V (proaccelerin, labile factor) (F5), 401 40.1 100% 0.059 100%
AB385005.1 Synthetic construct DNA, clone: pF1KB4969, Homo sapiens F5 gene 401 40.1 100% 0.059 100%
AK291613.1 Homo sapiens cDNA FLI77149 partial cds, highly similar to Homo sapi 40.1 40.1 100% 0.05% 100%
NM 0001304 Homo sapiens coaqulation factor V (proaccelerin, labile factor) (F5), 40.1 40.1 100% 0.059 100%
AK226079.1 Homo sapiens mRNA for Coaqulation factor V precursor variant, clon¢ 40.1 40.1 100% 0.059 100%
BC111461.3 Synthetic construct Homo sapiens clone IMAGE: 40080642, MGC:133 40.1 40.1 100% 0.059 100%
BC111588.2 Synthetic construct Homo sapiens clone IMAGE: 40080546, MGC:133 40.1 40.1 100% 0.059 100%
BC113357.2 Synthetic construct Homo sapiens clone IMAGE: 40080834, MGC:133 401 40.1 100% 0.059 100%
BC111929.1 Synthetic construct Homo sapiens clone IMAGE: 40080738, MGC:133 404 40.1 100% 0.059 100%
AY364535.1 Homo sapiens coaqulation factor V (proaccelerin, labile factor) (F5) 40.1 40.1 100% 0.05% 100%
AY046060.1 Homo sapiens mutant coagulation factor V gene, mutant exon 10 an 40.1 40.1 100% 0.059 100%
Z99572.1 Human DNA sequence from clone RP1-86F14 on chromosome 1g23-2 40.1 40.1 100% 0.059 100%

L32764.1 Human coagulation factor V gene, exon 10 40.1 40.1 100% 0.059 100% i
« - - — i — — — ;o T
@ Internet | Protected Mode: On fa~ 0% ~

Z Nucleotide B | /5 NCBIBlastN.. | R 2526 Lec B Primers for M. | "\ Untitled - Pant | EN (2) T Desktop ” < @ N[5 WAICEA 10:56PM

4/28/2012
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>[Flref NG 01180¢6.1| B Homo sapiens coagulation factor V (proaccelerin, labile factor)

(F5), RefsSegGene on chromosome 1
Length=81578

Score = 40.1 bits (20), Expect = 0.059
Identities = 20/20 (100%), Gaps = 0/20 (0%)
Strand=Plus/Plus

Query 1 TCAGGCAGGAACAACRCCAT 20

RERRRRRRNRRRRARRRNY
Sbjct 41513 TCAGGCAGGAACAACACCAT 41532

>[Cldb] |AB385005.1 Synthetic construct DNA, clone: pFlKB4969, Homo sapiens F5 gene

for coagulation factor V precursor, complete cds, without
stop codon, in Flexi system
Length=6689

Score = 40.1 bits (20), Expect = 0.059
Identities = 20/20 (100%), Gaps = 0/20 (0%)
Strand=Plus/Plus

Query 1 TCAGGCAGGRACRACACCAT 20

FETEELEET et
Shjct 1402 TCAGGCAGGRACAACACCAT 1421

- Nucleotide Search: Nucleatide =]

—_— = =
=3 NCBl  Resources™ How To ™

Limits Advanced search Help

Alphabet of Life

Display Setiings: ) GenBank

Homo sapiens coagulation factor V (proaccelerin, labile

factor) (F5), RefSeqGene on chromosome 1

NCBI Reference Sequence: NG_011806.1

FASTA Graphics

Locus NG_011806 81578 bp DNA linear PRI 15-MAY-2011
DEFINITION Homo sapiens coagulation factor V (proaccelerin, labile factor)

(F5), RefSeqGene on chromosome 1.
ACCESSION NG_011806

VERSION NG 011806.1 GI:226510237
KEYWORDS RefSeqgGene.
SOURCE Homo sapiens (human)

ORGANISM Homo sapiens
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;
Mammalia: Eutheria: Euarchontoglires: Primates: Haplorrhini:
Catarrhini; Hominidae:; Homo.
COMMENT REVIEWED REFSEQ: This record has been curated by NCEI staff. The
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Blast Search Results

Probability
Query= Pbpp58b (423 letters)

Database: nr (493,611 sequences; 154,780,071 total letters)

Score E
Sequences producing significant alignments: (bits) Value
sp|Q08168 |HRP_PLABE 58 KD PHOSPHOPROTEIN (HEAT SHOCK-RELATED PRO... 334 1e-90
gb|AAC37300.1| (L21710) 58 kDa phosphoprotein [Plasmodium berghei] 329 3e-89
pir||T10455 heat shock related protein - Plasmodium berghei >gi|... 250 2e-65
sp|P50503 |HIP_RAT HSC70-INTERACTING PROTEIN >gi|4379408|emb|CAAS. .. 106 5e-22
sp|P50502 |HIP_HUMAN HSC70-INTERACTING PROTEIN (PROGESTERONE RECE... 87 3e-16
gb|AAF45894.1| (AE003429) CG2947 gene product [Drosophila melano... 87 4de-16
pir||T24865 hypothetical protein T12D8.8 - Caenorhabditis elegan... 86 5e-16
pir| |T04562 hypothetical protein T12H17.60 - Arabidopsis thalian... 81 2e-14
| database | accession # | entry name or locus
emb |CAA61595.1| (X89416) protein phosphatase 5 [Homo sapiens] 43 0.007
pdb|1A17| Tetratricopeptide Repeats Of Protein Phosphatase 5 43 0.007
ref |[NP_006238.1|| protein phosphatase 5, catalytic subunit >gi|l... 43  0.007
pir||S52570 phosphoprotein phosphatase (EC 3.1.3.16) 5, catalyti... 43 0.007

Comparison of human NF1 and yeast S. cerevisiea Ira
protein that show significant sequence similarity

NF1 841
Ira 1500
891
1547
941
1595
991
1639
1037
1686
1087
1735
1125
1785
1160
1835

TRATFMEVLTKILQQGTEFDTLAETVLADRFERLVELVTMMGDQGELP | A 890
IRIAFLRVFIDIV...TNYPVNPEKHEMDKMLAIDDFLKY 1 IKNPILAFF 1546
MALANVVPCSQWDELARVLVTLFDSRHLLYQLLWNMFSKEVELADSMQTL 940
GSLA..CSPADVDLYAGGFLNAFDTRNASHILVTELLKQEI KRAARSDD | 1594
FRGNSLASKIMTFCFKVYGATYLQKLLDPLLRIV|TSSDWQHVSFEVDPT 990
LRRNSCATRALSLYTRSRGNKYLIKTLRPVLQGIVDNKE....SFEID. . 1638
RLEPSESLEENQRNLLOMTEKF ... . FHAIISSSSEFPPQLRSVCHCLYQ 1036
KMKPG...SENSEKMLDLFEKYMTRLIDAITSS IDDFPIELVDICKTIYN 1685
VVSQRFPQNS | GAVGSAMFLRFINPA|VSPYEAGILDKKPPPRIERGLKL 1086
AASVNFPEYAY | AVGSFVFLRFIGPALVSPDSENI|.IVTHAHDRKPF I T 1734
MSEILEBS IBN........ HVLFTKEEHMRPFND....FVKSNFDAARRFF 1124
LAKVIQSLANGREN | FKKDILVSKEEFLKTCSDKIFNFLSELCKIPTNNFE 1784
LDIASDCPTSDAVNHSL . . ... ......... SFISDGNVLALHRLLWNN. 1159
TVNVREDPTPISFDYSFLHKFFYLNEFTIRKEI INESKLPGEFSFLKNTV 1834
"QEKIGQYLSSNRDHKAVGRRPF. ... DKMATLLAYLGPPEHKPVA 1200
MLNDKILGVLGQPSME IKNEIPPFVVENREKYPSLYEFMSRYAFKKVD 1882
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