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Outline for today

BLAST and BLAT

UCSC: Proteome browser, gene sorter, BLAT
NCBI: RefSeq, Trace

UniProt: knowledgebase, UniRef, UniParc

Dayhoff’s 34 protein superfamilies

Protein PAMSs per 100 million years
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Dayhoff’s 34 protein superfamilies

Protein PAMs per 100 million years
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Pairwise alignment of human (NP_005203)
versus mouse (NP_031812) ubiquitin

se 1316 bits (3407), Ex o
Tdentities = 681/685 (99%), P e2 = 682/685 (99%), Gaps = 0/685 (0%)

Query MOIFVKTLTGKTITLEVEPSD' DOQRLIF . ™
MQIFVKTLTGKTITLEVEPSDTIENVKAKI QDKEGP PDQORL IF AGKQLEDGRTLSDYN
svjet MQTFVKTLTGKTITLEVEPSDTIENVKAKIQDKEGP PDQORL IF AGKQLEDGRTLEDYN

Query FVETLTGKTITL q
RTLTGRTITLEVEPSD PDOQRLT
sbiet RTLTGRTITLEVEPSDT PDOQRLT

Query

F.
FAGKQLEDGRTLSDYNIQKES TLELVLRLRGGNQIFVKTLTGKTITLEVEPSDTIENVEA
sbict FAGKQLEDGRTLSDYNIQKES TLHLVLRLRGGHQIFVKTLTGKTITLEVEPSDTIENVEA

Query KIQDKEGIPSDOQRL IF AGKQLEDGRTLSD YNIQKESTLHLVLRLRGGHQIFVKTLTGKT
KIQDKEGIP DQQRLIFAGKQLE GRTLSDYNIQKESTLHLVLRLRGGHQIFVKTLTGKT
sviet KIQDKEGIPPDOQRL If AGKQLEGGRTLSDYNIQKESTLELVLELRGGHQIFVKTLTGKT 2

Query TTLEVEPSD g IFAGKQLEDGRTLSDTN HLVLR.
TTLEVEPSD TF Gl w
sbiet L IF &

Dayhoff’s numbers of “accepted point mutations”:
what amino acid substitutions occur in proteins?

A |[R [N |D [C |Q [E |G
Ala | Arg | Asn | Asp | Cys | GIn | Glu | Gly

A

R | 30

N | 109 17

D | 154 0 532

C |33 10 0 0

Q 93 120 50 76 0

E | 266 0 94 831 0 422

G | 579 10 156 162 10 30 112

H |2 103 226 | 43 10 243 | 23 10

Dayhoff (1978) p.346. Page 52

The relative mutability of amino acids

Asn 134 His 66
Ser 120 Arg 65
Asp 106 Lys 56
Glu 102 Pro 56
Ala 100 Gly 49
Thr 97 Tyr 41
lle 96 Phe 41
Met 94 Leu 40
Gin 93 Cys 20
Val 74 Trp 18

Note that alanine is normalized to a value of 100.
Trp and cys are least mutable.
Asn and ser are most mutable. Page 53




Normalized frequencies of amino acids

Gly 8.9% Arg 41%
Ala 8.7% Asn 4.0%
Leu 8.5% Phe 4.0%
Lys 8.1% Gin 3.8%
Ser 7.0% lle 3.7%
Val 6.5% His 3.4%
Thr 5.8% Cys 3.3%
Pro 5.1% Tyr 3.0%
Glu 5.0% Met 1.5%
Asp 4.7% Trp 1.0%

*» blue=6 codons; red=1 codon
* These frequencies f; sum to 1

Page 53

Dayhoff’s mutation probability matrix
for the evolutionary distance of 1 PAM

We have considered three kinds of information:

+ a table of number of accepted point mutations (PAMs)
« relative mutabilities of the amino acids

* normalized frequencies of the amino acids in PAM data

This information can be combined into a “mutation
probability matrix” in which each element M; gives the
probability that the amino acid in column j will be replaced
by the amino acid in row i after a given evolutionary
interval (e.g. 1 PAM).

Dayhoff’s PAM1 mutation probability matrix

A R N D C Q E G H

Ala | Arg | Asn | Asp | Cys | Gln | Glu | Gly | His
A | 9867 |2 9 10 3 8 17 21 2
R [ 9913 | 1 0 1 10 0 0 10
N 4 1 9822 36 0 4 6 6 21
D 6 0 42 9859 0 6 53 6 4
C 1 1 0 0 9973 0 0 0 1
Q3 9 3 5 0 9876 | 27 T 23
E [0 0 7 56 0 35 9865 | 4 2
G 21 1 12 11 1 3 7 9935 1
H: 8 18 3 1 20 I 0 9912
T |2 2 3 1 2 1 2 0 0

Each element of the matrix shows the probability that an original
amino acid (top) will be replaced by another amino acid (side)




Dayhoff’s PAMO mutation probability matrix:
the rules for extremely slowly evolving proteins

PAMO A R N D C Q E
Ala Arg Asn Asp Cys Gln Glu
A 100% | 0% 0% 0% 0% 0% 0%
R 0% 100% | 0% 0% 0% 0% 0%
N 0% 0% 100% | 0% 0% 0% 0%
D 0% 0% 0% 100% 0% 0% 0%
C 0% 0% 0% 0% 100% 0% 0%
Q % 0% 0% % 0% 100% | 0%
E 0% 0% 0% 0% 0% 0% 100%
G 0% 0% 0% 0% 0% 0% 0%
Top: original amino acid
Side: replacement amino acid Page 56

Dayhoff’s PAM2000 mutation probability matrix:
the rules for very distantly related proteins

PAM» A R N D C Q E G
Ala | Arg | Asn | Asp | Cys | GIn | Glu | Gly
A 8.7%8.7%8.798.798.7%8.7%8.798.7
R 4.1%4.1%4.194.1%4.194.1%54.1%54.1
N 4.0%4.094.0%4.0%4.094.0%4.0%4.0
D 4.7%4.7%4.794.7%4.7%54.754.7%54.7
C 3.3%3.393.3%3.3%3.393.3%3.3%93.3
Q 3.8%3.893.8%3.8%3.893.8%3.8%3.8
E 5.0%5.095.0%5.0%5.0%95.0%5.0%5.0
G 8.9%8.998.998.998.998.998.998.9
Top: original amino acid
Side: replacement amino acid Page 56
PAM250 mutation probability matrix
AR|IN[D[CIQJE[G[H[I [L]K[M[F [P [S|T[W[Y]|V
Fp T e s e e i
N4 |4 (6 [7 25 [6 [4 6 |3 2[5 |3 [2]4]5 4233
D |5 4 8 11 7 10 |5 6 |3 2 5 3 1 4 5 |s 1 2 3
C |2 1 1 1 5201 1 2 2 |2 1 1 1 1 2 3 2 1 4 12
Q3 5 s 6 1 10 (7 3 7 |2 3 5 3 1 4 3 3 1 2 3
E [5 4 7 mir 9 1215 6 3 2 5 3 1 4 |5 5 1 2|3
Gliz|s [wofwf[4 7 [9o[27]5 |5 [4 |6 |5 [3 |8 [11]o [2[3 |7
H |2 5 |5 [4 2 7|4 2 15 (2 2 3 2 |2 3 3 2 2 3 2
I 3 2 (2 2 2 (2 2 2 2 106 [2 |6 5 2 3 4 1 3 9
Lo [4 |4 3 2 6 |4 3 5 15 (34 (4 2013 ][5 4 |6 6 |7 13
K6 18110 |8 2 10 |8 5 B 5 |4 |24]9 |2 6 |8 |8 [4 13 5
Mt oo fo oo o232 e (2 [ ]2
F [2 1 2 1 1 1 1 1 3 5 6 1 4 2|1 2 |2 (4 [20]3
Pl7 |5 |5 |43 5 |45 5 (3 3|4 |3 2 206 |5 1 2 4
S |9 |e 8 7 7 |6 7 9 |6 |5 [4 [7 |5 3 9 109 [4 [4 |6
T |8 |5 e [6 [4 |5 [5|6 4646|536 [s ]2 ]3]6
Wilo [2 Jo 00 (o [o [0 1 0 1 0|0 1 o 1 0 5501 0
Y [1 1 2 1 3 1 1 1 3 2 2 1 2 15 [ 1 2 |2 3 312
V|7 |4 4|4 a4 4 5 4 15110 | 4 105 5 5 7 2 4 17
Top: original amino acid
Side: replacement amino acid Page 57
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BLAST (Basic Local Alignment Search Tool)
allows rapid sequence comparison of a query
sequence against a database.

The BLAST algorithm is fast, accurate,
and web-accessible.

(1) Choose the sequence (query)

(2) Select the BLAST program
(3) Choose the database to search
(4) Choose optional parameters

Then click “BLAST”

Enter Query Sequence

Enter accession number, i, or FASTA sequence ¢ e Qmysirage O

ﬂ‘n =

) —

onuploadfle [T powe. |

Job Title

00503 et b 2ol
Erter o descrpve e for v BLAST serch @

Choose Search Set
) T

T @ Any © Human € Athalians © Mouse © Custom
pional Search only sequences from selected crgenien @)
Entrez Query

Enteron Entrez query o i search @

Program Selection
oS © blastp (protein-protein BLAST)

€ PSLBLAST (Positon-Specc erated BLAST)
© PHLBLAST (Patiem Hit Initiated BLAST)
Choose o BLAST alerthm

‘ I T ————pe—
B T show results in a new window

» Algorithm parameters




Choose the BLAST program

Program Input Database

blastn DNA == DNA

. Y

blastp protein _6> protein
blastx DNAé—6> protein
tblastn  protein  — DNA

6
tblastx DNAé —»3 DNA
Fig. 4.3
page 91

How a BLAST search works

“The central idea of the BLAST
algorithm is to confine attention
to segment pairs that contain a
word pair of length w with a score
of at least T.”

Altschul et al. (1990)

(page 101, 102)

How the original BLAST algorithm works:
three phases

Phase 1: compile a list of word pairs (w=3)
above threshold T

Example: for a human RBP query
...FSGTWYA... (query word is in yellow)

A list of words (w=3) is:

FSG SGT GTW TWY WYA
YSG TGT ATW SWY WEFA
FTG SVT GSW TWE WYS

Fig. 4.13
page 101




Phase 1: compile a list of words (w=3)

neighborhood

word hits

> threshold
des=tin) GNW

neighborhood GAW

word hits

< below threshold .
Fig. 4.13

page 101

Pairwise alignment scores

A4 are determined using a

LN I . scoring matrix such as

D[-2][-2] 1] 6

LN 1. Blosum62

Q[-1[ 1] 0] 0]-3] 5

E[-1[ 0] 0] 2]4] 2[5

G| O[-2] 0] -1]-3[-2[-2] 6

H[-2[ 0] 1]-1]-3] 0[] 0[-2] 8

I [-1[-3]-3]-3]-1[-3][-3]-4]|-3] 4

L [-1[-2]-3]4]|-1[-2][-3][-4]-3] 2] 4

K[-1[ 2] 0]-1]-1[ 1] 1[-2]-1]|-3]-2[ 5§

M|[-1[-2]-2]-3]|-1[ 0[-2][-3]-2] 1| 2[-1[ 5

F [-2[-3]-3/-3|2[-3[-3[-3]-1] 0] 0[-3]/0]6

P [-1[-2]-2]-1|-3[-1[-1[-2|-2]-3]-3[-1]-2]-4] 7

S I[-1[ 1] 0[-T] 0 O] O[-1]-2]-2[ O-1[-2]-1] 4

T of-1| o -1|-1|-1|-1|-2]-2|-1|-1|-1|-1[-2][-1] 1| §

W[-3[-3]-4]4]-2[-2][-3][-2]|-2]-3]-2[-3[-1] 1]-4]-3]-2[11

Y [-2][2]-2]3]|2[-1[-2][-3] 2]-1|-1[-2[-1] 3|-3]-2]-2]2 7\

VI[{O0o[-3]-3]-3]-1[-2[-2[-3]-3] 3] 1[-2] 1[-1|-2]-2] 0[-3 -1\ 4\
A/RIN|/D[CIQJE [G[H|I [L [K[M[F [P [S |T [W|Y [V

Page 61

How a BLAST search works: 3 phases

Phase 2:

Scan the database for entries that match the compiled list.

This is fast and relatively easy.

Fig. 4.13
page 101




How a BLAST search works: 3 phases

Phase 3: when you manage to find a hit
(i.e. a match between a “word” and a database
entry), extend the hit in either direction.

Keep track of the score (use a scoring matrix)

Stop when the score drops below some cutoff.

KENFDKARFSGTWYAMAKKDPEG 50 RBP (query)
MKGLDIQKVAIGTWYSLAMAASD. 44 lactoglobulin (hit)
extend — extend
e Hjt! —-

page 101

How a BLAST search works: threshold

You can modify the threshold parameter.
The default value for blastp is 11.

To change it, enter “-f 16” or “-f 5” in the
advanced options of NetBLAST.

(To find NetBLAST enter it as a query on
the NCBI site map.)

page 102

Phase 1: compile a list of words (w=3)

neighborhood
word hits
> threshold

des=tin) GNW

neighborhood GAW
word hits

< below threshold .
Fig. 4.13

page 101




Number of hits and extensions
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1.600,000000
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800,000,000 [

1Mo 15 17 192

800,000,000

400,000,000

200000000

Threshold value (blastp search)

2e Fig. 4.12

How to interpret a BLAST search: expect value

The expect value E is the number of alignments
with scores greater than or equal to score S
that are expected to occur by chance in a
database search.

An E value is related to a probability value p.
The key equation describing an E value is:

E = Kmn e?*S

page 105

E = Kmn e?S

This equation is derived from a description
of the extreme value distribution

S = the score
E = the expect value = the number of high-

scoring segment pairs (HSPs) expected
to occur with a score of at least S

m, n = the length of two sequences

A, K = Karlin Altschul statistics

page 105




How to interpret BLAST: E values and p values

Very small E values are very similar to p values.
E values of about 1 to 10 are far easier to interpret
than corresponding p values.

b

0.99995460

0.99326205

0.86466472

0.63212056

0.09516258 (about 0.1)

0.04877058 (about 0.05)

0.00099950 (about 0.001)

0.0001000 Table 4.4
page 107

Outline for today

BLAST and BLAT

CSC: Proteome browser, gene sorter, BL.

NCBI: RefSeq, Trace

UniProt: knowledgebase, UniRef, UniParc

[1] Visit http://genome.ucsc.edu/, click Genome Browser
UCSC Genome Bioinformatics

Genomes - Blat - Tables - Gene Sorter - PCR - VisiGene - Proteome - Session - FAQ - Help

About the UCSC Genome Bioinformatics Site

Welcome to the UCSC Genome Browser website. This site contains the reference sequence and working draft
Large collection of genomes. It also provides a portal to the ENCODE project.

We encourage you to explore these sequences with our tools. The Genome Browser zooms and scrolls ove
showing the work of annotators worldwide, The Gene Sorter shows expression, homology and other informati
genes that can be related in many ways. Blat quickly maps your sequence to the genome. The Table Browser pro
access to the underlying database. VisiGene lets you browse through a large collection of in sitw mouse anc
examine expression pattems. Genome Graphs allows you to upload and display genome-wide data sets

The TICSC Cename Bromser ic devsloned and maintzned by the Genome Ricinfarmatics Gronn 2 rrass-de

[2] Choose organisms, enter query (beta globin), hit submit

Human (Hoimo supiens) Genome Browser Gateway

G the Group of UC Senta Cruz
Softwre Copyright ¢) The Regents of the Uruversity of Calformia Al nghts reserved.

clade genome assembly position or searchterm  image width
[Verebrate =] [Fuman =] [Viey 2004 =] [oeta giobin [re00 | it

Click here to reset the browser user interface settings to their defanits.

add custom tracks | _configure tracks nd displey | _clear position |




To access BLAT, visit http://genome.ucsc.edu
UCSC Genome Bioinformatics

orter  Blat - PCR - Tables - FAQ - Help

About the UCSC Genome Bioinformaties Site
Ths se contuns the refecence sequence snd workng draft sssembles for 3 Luge collection of genomes. T lso shows the CFTR. (cysic
13 2 provid It the ENCODE project

oueage you to esplore these sequences with onr tocls The Genorme Brovser zooms snd scrolls over chromosomes, showing the
s worldwide. The Gene Sorter thows expres 1 and other nformaton on groups ofgenes thatcan be elted i
Th b

many ways.

News News Archives -
10 September 2004 - Totraodon Genome Assombly in Genome Browser

The Genoscope 7 Tetraodon migrovinidis genome assembly s now avalable i the UCSC Genome Browser and Blat server. This
assembly, UCSC version teilig] dated Feb. 2004, the resul o a collboraton befween Genoscope and the Eroad Tnsute of MIT and

1GS) approach, resulig in a sequence coverage of sbout 7.9 The
e Arachne progam and covers more than 90% of the genome.

The 7 assembly was consiucted using
assembly contans 45,609 contgs and

“BLAT on DNA is designed to quickly find sequences of 95%
and greater similarity of length 40 bases or more. It may miss
more divergent or shorter sequence alignments. It will find
perfect sequence matches of 33 bases, and sometimes find
them down to 20 bases. BLAT on proteins finds sequences of
80% and greater similarity of length 20 amino acids or more.
In practice DNA BLAT works well on primates, and protein
blat on land vertebrates.” --BLAT website

e genome shotgin
scalfols generse

Home - Genomes - Gene Sorter - Blat - Tables - FAQ - Help

‘Human BLAT Search
BLAT Search Genome

Genome: Assembly. Query type: Sort output- Output type:
[ErE— [Juty 2003 =] [BLAT's guess =] [queryscore =] [hyperink =]
Pastein  query sequence to fnd s locaton i the the genome. Miuiple sequences may be searched atcnce  separated by a e starting
> oo by e sequesce name ]

FaETeroeme e oot o Saples Tl B et 3, P _1
Trene C Paste DNA or protein sequence
eicasecs <o e ororctcas here in the FASTA format
E

Rather than pasting a sequence, you can choose to upload a te i containing the sequience.

Upload sequence: Browse. | SubmitFile

Only DNA sequences of 25,000 or fewer bases and protein or translated sequence of 000 or fower letters wil be processed Up to 25 sequences can be
submited atthe same time. The total vt for muiple sequence submissions s 50,000 bases or 12,500 leters.

About BLAT

BLAT on DINA is designed to quickly find sequences of 95% and greater simiaty of ength 40 bases or more. It may miss more divergent or shorter sequence
s T il nd perfect sequence matches of 33 bases, and sometimes find them down fo 22 bases. BLAT on protemns finds sequences of 30% and greater
sumianty of length 20 amno acids or more. In practice DNA BLAT works well on primates, and protin blat on land vertebrates.

BLAT is not BLAST. DNA BLAT works by keeping an index of the entire genome in memory. The indes consists of all non-overlapping 11-mers except for
those heaviy ivolved in tepeats_ The index: takes up a bt less than a gigabste of RAM The genome tselfis not kept in memory, allowng BLAT to debver high
performance on a reasonably prced Linux box: The indes i used to find areas of pr detaled o

BLAT output includes browser and other formats
Home Genomes Gene Sorter Blat Tables FAQ Help

Human BLAT Results

BLAT Search Results

acTIONS QuERY SCORE START END QSIZE IDENTITY CHRO STRAND START  END span
brouser details NN_006744.2 S0z 1 919 919 99.5% 10 - 95016186 95025SE4 9397
brouser details NN_006744.2 21 887 909 919 8.4 © - 77698017 77698038 22

UCSC Genome Browser on Human July 2003 Assembly
o 18] 30 e 1530




Blastz
UCSC Genome Browser on Human May 2004 Assembly

move << | «| <[> | | >> |zoomin 15x | 3x | 10x | base |zoomout 15x | 3x | 10x |

positionfsearch [chr15,200,001-5,260,000 jump | clear |size 50,000 bp. _configure

(3=

[erss cors. o

chritn S210060] S220000] S236668] S240000]
Crronosome Bans Localized by FI1SH Mapping Clones
o 11p15.4
es bl HEDd-d reet
L HEG2
Vertebrate MUIEiZ A1iSnMENt & Conservat ion
conservat ion L
i J L JIRRY WA _LR__|
nouse - Tamd 1 5
[ e 1 prevrw
dos Ll L
opossum ™ ——
chicken e
xtropicalis | mua————— — Pr=——
vetracdon r H b .
Mouse chug. 29es/mn7) Ciained A1ienments
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Fig. 5.17

Outline for today

BLAST and BLAT

UCSC: Proteome browser, gene sorter, BLA

Bl: RefSeq, Trace

UniProt: knowledgebase, UniRef, UniParc

Growth of GenBank + Whole Genome Shotgun
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Accession numbers are labels
for sequences

NCBI includes databases (such as GenBank) that contain
information on DNA, RNA, or protein sequences.

You may want to acquire information beginning with a
query such as the name of a protein of interest, or the
raw nucleotides comprising a DNA sequence of interest.

DNA sequences and other molecular data are tagged with
accession numbers that are used to identify a sequence
or other record relevant to molecular data.

What is an accession number?

An accession number is label that used to identify a
sequence. It is a string of letters and/or numbers that
corresponds to a molecular sequence.

Examples (all for retinol-binding protein, RBP4):

X02775 GenBank genomic DNA sequence
NT_030059 Genomic contig DNA
Rs7079946 dbSNP (single nucleotide polymorphism)

N91759.1 An expressed sequence tag (1 of 170) RNA
NM_006744 RefSeq DNA sequence (from a transcript)

NP_007635 RefSeq protein

AAC02945 GenBank protein protein
Q28369 SwissProt protein

1KT7 Protein Data Bank structure record

Page 27

NCBI’s important RefSeq project:
best representative sequences

RefSeq (accessible via the main page of NCBI)

provides an expertly curated accession number that
corresponds to the most stable, agreed-upon “reference”
version of a sequence.

RefSeq identifiers include the following formats:

Complete genome NC_#iHtH#
Complete chromosome  NC_##HHHH
Genomic contig NT_#HHHH#
mRNA (DNA format) NM_#HHHHH: e.9. NM_006744
Protein NP_###HH: e.g. NP_006735

Page 29-30




NCBI's RefSeq project: accession for
genomic, mRNA, protein sequences

Method
Mixed
Mixed
Mixed
Mixed
Mixed
Mixed
Mixed

Molecule
Genomic
Protein
Genomic
Genomic
mRNA
mRNA
Protein
Protein
RNA
Genomic
Genomic
Genomic
mRNA
Protein
RNA
Protein
Protein

Accession
AC_123456
AP_123456
NC_123456
NG_123456
NM_123456
NM_123456789
NP_123456
NP_123456789
NR_123456
NT_123456
NW_123456
NZ_ABCD12345678
XM_123456
XP_123456
XR_123456
YP_123456
ZP_12345678

Mixed

Curation

Automated
Automated
Automated
Automated
Automated
Automated
Auto. & Curated
Automated

Note

Alternate complete genomic
Protein products; alternate
Complete genomic molecules
Incomplete genomic regions
Transcript products; mRNA
Transcript products; 9-digit
Protein products;

Protein products; 9-digit
Non-coding transcripts
Genomic assemblies
Genomic assemblies

Whole genome shotgun data
Transcript products

Protein products

Transcript products

Protein products

Protein products

Example of how to access sequence data:

HIV-1

pol

There are many possible approaches. Begin at the main
page of NCBI, and type an Entrez query: hiv-1 pol

(A

Pubved All Databases I
Search across databases [hi-1 pol

- Resull counts dsplayed i g more tems not found

1873] W) pubteds siom ature ciatons and abstracts

3683 nal aricle

13 1Y

) pubred contrats rae, ol ot o

Site Search: NCBI web and FTP sites

CoreNucleotide: ¢
records

) EST: Expressed

656: Genome Survey Sequence re

Genome: whole genome sequence.
Structure: three-dimensional macromolecular
organisms in Gengank

Taxonomy

N

Gene: gene-centered information

T3] () HomoloGene: eukaryatic homolagy arous

Genban

[0 [Giaat] vel

Fliman Genome Tiap Viewer

55] () Books: onine bosks
7] ) i oline Mendstian oherance i Man

(@ 01118 o Hendelian inhertance in Arimat
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Searching for HIV-1 pol:
Following the “genome” link yields
a manageable five results
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I 1: NC 001802
Human immunodeficiency virus 1, complete genome
sSRINA; linear; Length 9,181 nt
Created: 1998101122

™ 2: NT 166526
Aspergills niger CBS 513,88 clone An11
DNA; linear; Length 2,721,467 nt
Created: 2007/04/13

™ 3: NT 166523
Aspergilis niger CBS 513,88 clone An07
DNA; linear; Length 2,341,370 nt

Created 2007/04/13 Page 34

Example of how to access sequence data:
HIV-1 pol

For the Entrez query: hiv-1 pol

there are about 80,000 nucleotide or protein records
(and >200,000 records for a search for “hiv-1”),

but these can easily be reduced in two easy steps:

--specify the organism, e.g. hiv-1[organism]
--limit the output to RefSeq!
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Examples of how to access sequence data:
histone

query for “histone” # results

protein records 21847
RefSeq entries 7544

RefSeq (limit to human) 1108
NOT deacetylase 697

At this point, select a reasonable candidate (e.g.
histone 2, H4) and follow its link to Entrez Gene.
There, you can confirm you have the right gene/protein.
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Outline for today

BLAST and BLAT
UCSC: Proteome browser, gene sorter, BLAT
NCBI: RefSeq, Trace

UniProt: knowledgebase, UniRef, UniParc




UniProt

the universal protein resource
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Welcome to UniProt

Unierat (Universal Protein Resource) is the world's most comprehensive
catalog of information on proteins. It is a central repository of protein
sequence and function created by joining the information contained in
Swiss-Prot, TrEMBL, and PIR.

UniProt has three components, each optimized for different uses. The
Uniprot Knowledgebase (U ) s the central access point for
extensive curated protein information, including function, classification,
and cross-reference. The UniProt Reference Clusters (UniRef)
databases combine closely related sequences into a single record to speed
searches. The UniProt Archive (UniParc) is 3 comprenensive repository,
reflecting the history of al protein sequences.

The sequences and infarmation in UniProt are accessible via text search,
BLAST similarity search, and FTP.
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The mission of UniProt is to provide the scientific community with a

ey acc protein
sequence and functional nformation.
Whatwe provide
UniProt<B Protein knowledgebase, consists of two sections
Swiss-Prot,which is manually annotated and
reviewed
TEMBL, which is automaticaly amotated and is
not reviewed
UniRef Sequence clusters, used to speed up similarity searches.
UniParc Sequence archive, used to keep track of sequences and

their idertifiers
‘Supporting data | Literature citations, taxonomy, keywords and more
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