BLAST Quick Start

Medha Bhagwat
NCBI

Basic Local Alignment
Search Tool

Compares protein and nucleic acid sequence(s)

- to those in NCBI protein and nucleotide databases
- to local databases (standalone BLAST)
- to a single protein or nucleotide sequence (BLAST 2)




Basic Local Alignment
Search Tool

* local alignments; suitable for detecting
isolated regions of similarity

» fast and sensitive

* breaks the query sequence into “words “

 word hits to database sequences extended
in both directions

Nucleotide Words

ATGCTGCTAGTCGATGACGTAGCTA

ATGCTGCTAGT
TGCTGCTAGTC
GCTGCTAGTCG

Make a lookup table based on the word size




Protein Words

AIEKCYTGCTLAQEADDTA

AlE
IEK LEK, IDK, IQK, IER, IDR, etc
EKC
KCY
CYT

Make a lookup table of neighboring words
based on the word size and matrix

Finding the Word Hits

Nucleotide: One exact match

ATGCTGCTAGTCGATGACGTAGCTA
GCTGCTAGTCG

Protein: Two neighboring matches
within 40 residues

AIEKCYTGCTLAQEADDTA
IDK EAD




BLAST Basics

« Programs
 Databases

» Setting up a search
* Interpret the results
* BLAST options

» Formatting options

» Examples
BLAST Programs
Word Size
blastn nucleotide X nucleotide 11
blastp protein X protein 3
6 frame translated nucleotide searches
blastx nucleotide X protein 3
tblastx nucleotide X nucleotide 3

tblastn protein X nucleotide 3




BLAST Programs

Word Size
BLAST 2 compares 2 sequences
Mega BLAST 28
- batch nucleotide queries
- for comparison of sequences
that differ slightly
discontiguous Mega BLAST 11 matches
- batch nucleotide queries out of 18
- for comparison of
diverged sequences

BLAST Basics

» Programs
 Databases

» Setting up a search
* Interpret the results
* BLAST options

» Formatting options




Some BLAST Databases

Nucleotide Databases

nr GenBank+EMBL+DDBJ+PDB sequences
(no EST, STS, GSS, environmental samples
or phase 0, 1 or 2 HTGS)

refseq_rna  RefSeq RNA sequences

month new or revised GenBank+EMBL+DDBJ+PDB
sequences released in the last 30 days

est Expressed Sequence Tags (EST division)

gss Genome Survey Sequence

htgs Unfinished High Throughput Genomic Sequences:

phases 0, 1 and 2 (finished phase 3 sequences in nr)

HTGS

Phase 0 single-few pass reads of a single clone
Phase 1 unfinished, unordered and contain gaps
Phase 2 unfinished, ordered and contain gaps

Phase 3 high quality finished sequences no gaps




Some BLAST Databases

Nucleotide Databases

dbsts Sequence Tag Site sequences (STS division)

pdb Protein Data Bank sequences

chromosome Complete Genomes, Complete
Chromosome, or contigs

Major BLAST Databases
Protein Databases

nr non-redundant GenBank CDS translations+PDB
+SwissProt+PIR+PRF

refseq  RefSeq proteins

month new or revised GenBank CDS translation+PDB
+SwissProt+PIR+PRF released in the last 30 days

Swissprot Last major release of the SWISS-PROT database

pdb Protein Data Bank protein sequences




BLAST Databases
Genome-specific Databases

e« Human Genome

* Mouse Genome

- Rat Genome

 Other eukaryotes

* Microbial Genomes
* Arabidopsis thaliana
* Insects

* Plants

BLAST Basics

» Programs
 Databases

» Setting up a search
* Interpret the results
* BLAST options

» Formatting options
» Examples




Setting up a BLAST Search

NCB] ﬁ:)roha-m—ploremlsl.iifxsrl1

Mucleotide

Identifier or sequence

P 032294
Search
et subsequence gy I Tn'I

Choose database [nr =

DoCD-Search [&

A LAST! [y Foserauey eeeran)

=3 NCBI

[ucleotide

Your request has been successfully submitted and put into the Blast Queue.

Query = gil6680251 (269 letters)

Putative conserved domains have heen detected, click on the image below for detailed resulis.

1 El 140 150 El Tt

— .

The request ID is |1 (169258286-31014-45440657583 BLASTG4

(Format! B'rasaran)

The results are estimated to be ready in 1 minutes (0 secends but may be done sconer.




BLAST Basics

Programs
Databases
Setting up a search

* Interpret the results
* BLAST options

Formatting options
Examples

BLAST Output

results of B LAS T

BLASTF 2.2.2 [Dec-14-2001]

Reference:

altschul, Stephen F., Thomss L. Madden, Alejandro . Schaffer,

Jinghui Zheng, Zheng Zhang, Webb Miller, and David J. Lipmwan (1997),
"Gepped BLAST and PSI-BLAST: a new generation of protein datsbase search
programs”, Nucleic Acids Res. 25:3389-3402.

RID: 1013108703-15548-4263

Query= gi| 6680251 | ref|NP_032294.1| howeo box ES [Mus musculus]
1268 lecters)

Database: ill non-redundant GenBank CDS
translations+PDE+SwissProt+PIR+PRF
865,418 sequences; 272,454,131 total letters

If you have any problems or guestions with the resulcs of this search
please refer to the BLAST FAQs

Taxonomy reports
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Taxonomy Reports

Lineape Report
Orpanism Report
Taxonomy Report
Help

L

Lineage Report

Cselomata [animals]
. Chordara [chozdares]
. T Uermebrawa [wertebraves]

. . Bnathostomata [yertebrates]
. - . . Emteleostomi [wertebrates]

.. . .. Tevrapeda [vercebzares]
L. .. T Ewmicea [wertebraves]

.. . .. . Lutheria [mammal s ]
© e .- . . . . Huzinas [manmal = ]
P ) [manmals]

L. T tus wmscalus (house mouse) ---
... . Bus sp. (mice)
s e+ . .. .. Battus norvegicus (Nezway zat) -
s .. ... . . Hemo rapisns (human)
L. .. bvis azies (sheep) -
.. . ... . Gallus gallus (chicken]
© .+ . . . Eenopus laevis [Afzican clawed fzog) -
S .. .. . Ibyrtoma mesicanum (axolowl)
L. . . . . Motophthalums viridescens (sasvezn news) .
. . . . Danic reris (sebrafizh) --
... . . Hozome samavilis [stziped seabass) ..
. . . .. Pazalichthyr olivacens (basvard halibuc)
o . . . . Orysias lawipes {Japanese medaka] -

.. .. . Takifugs mebripes (terafugal ....

.. . . . Salme ralar (Atlantic salmen] ...
. . . . Heverodontus francisci (hern shark)
.. Pevompmon maritms (sea lamprey) —-
. . Hezdmania cusvata ---

. . Branchiostoma floridas [Flezida lancelet) .
. . Tiena inwesvinalir
. Boanwhokara kapuvensis -
. Bowbyw meri (demestic =ilkwozm]
. Drosophila melanogarter (£ruit £ly)

261 12 hies
129 L hit

162 L hit

265 13 hies
208 g hits
17z Z hite
153 2 hies
129 L kit
L nit

tmarmals]
{marmals ]
(marmals ]
[marmal =]
Umarmal= ]
(birds]
{anphibians ]

(M 005268) homes box BS [Mus mm=culu:

(B67056) Hoxa % [Mus =p ] gil@268660

HOMEOBOX FROTEIN HOX- A5 (HOX-1.2) >gi

(WL 00E147) homeo box 53; Komeo box-B

homestic prowein Hex 25 homeleg - she

HOMEOEOX PROTEIN HOX-ES (GHOX—2 11 g

HOMEUEOX FROTEIN HOX-ES (XLHBOX-4) (%

[ anphib ians ]

HOMEOEOX FROTEIN HOX-A5 >gi |1262817(p

[anpRib ians]

(M34001) homeshox protein [Mowophuhal

[bony Eishes]

HOMEOEOX PROTEIR HOX-ES (EF-21) 33i|%

[bony Eirher]

Homeobox protein Hoxm—AS >gi|SE6IE04 gl

[bony firher]

(BB029759) Homb-5 [Paralichrhyr oliva

[bony fishes]

(AE0Z6962) HOXESE [Orpsias lavipes]

[bony Eishes]

HOMEOEQX PROTEIN HOX-E4 (HOXE-2) >gil

[bony Eirher]

HOMEOEUX FROTEIN HOX 55 (D12 F) ogilZ

[rharks and ray=]

Homesbos protein Now-A5 >gi 71271532 gt

[ 1

[Lampzey=] (BF071234) homeoko provein [Pevzomys
(BFP4FI0d) HowS [Herd cnzvatal
[lancslets] homeotic protein How5 - Flezida Lanc

[Tunicaver]

(RJO0Z025) Hox 5 [Cisna intescinalir]

[welves worms]

(BF011231) sex combs reduced [Aeanshol

[moths]
[Elies]

(D82522) Ser [Bombys mori]

homeotic protein Scr - £ruit £ly [Dro

BLAST Output

uence

Distribution of 514 Blast Hits on the

[Mouse-overto show defline and scores, click 1o show slignments

Color key for alignment scores

Query
I

| |
0 50 100 150 200

<40 40-50 80-200 200
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BLAST Output

Related

S
sequences producing significant alignments: value
2e=-118
Se=118
26-117
26-116
le-104

gi|668025) |eef NP 032284.1 hemes box BS [Mus musculus] >gill...
gi| 626568564 ¢ PREDICTED: similar to homeotic p...
gil57091659 | ref|HP _548176.1] PREDICTED: similar to Homaobox p...
qi] 400000 | 5n | $OI0ET | HEES Hemeobok protein Hou-BS (Hox
qi| 17848710 |dbi| RARZANSS. 1| unnamed protein product [Mus musculu
4i|57235463 | 4b| AAW4A4Ad, 1| hemesdemain transcription facter [Gal
2526079 | 4b9 | BADISSS56. 1 5 [Gallus gallus]
561.1] 1 cus Sinen
|amb| CADSI114.1] BI:d2
HoxBS

54017.4 (homes box
timaria menadosn

protein ...

homeodomain protein [Danie rerio] >g...
qi]22316136 | enb | CAD44458. 1]  homee box protein BSE [Danio reri...
Homeo box BSbE [Danic rerie] >gil53...
074|qb| AADIS948,.1] hemeskbox protein [Danic rari
qi|34484445% | qh| AAGTZA45. 1|  Hoxbib [Sphosrcides nephelus)
50956652 | gb | AATI0A45. 1] hemecdomain transcription factor [...
9i)51094978 | gk | EAL24223.1] homeo box AS [Home sapiens] »gil3Z...
qi|JZA79828 | qb| AAPAATAS. 1| homes box AS [synthetic construct]...
gilI0TE60 | gb | AAASEEE], 1] HOX 1.3

Qi) 49457548 | amb | CAGET0TI. 1] HOXAS [Homo =apisnz]

Qi ET5493F | ref |[NP 034583, 1] homes box AS [Mus musculus] >gil5...
gi]57096436 | ref |WP 539487 1] PREDICTED: similar te homecbox prot
i) 15039687 |gb|AAHI1063. 1] Momes box AS [Mus musculus)
gi]4721699% |emb | CAGN1E2T. 1] unnamed protein product [Tetracden n
qi| 61873368 | ref |XP 584774.1| PREDICTED: similar te Homeobox p...
gi) 62 TE|gb| ARKEITS5T. 1] MHexBSbi [Oncorhynchus mykiss]
qi|58332666 | ref NP 001011405.1| hypothetical protein LOC49688...
gL 1832 |gb | AAF44643.1] MexAS [Heterodontus francisci] »gil...
ql|55628256 | ref|Xp 519011.1) PREDICTED: similar te homeobox p...
Qi|5669604 | gb| AADGEI98. 1] hemeodomain protein Hox-AS [Horene ...
qi| 1334652 |emb|CAAI0125. 1] unnamed protein produst [Henopus 1...
gi]1708345 2049 HHAS BAT Homeobox protein Hom-AS (Hox-1....
qi) 43220 4b| AAD15940.1] hemeobox protein [Danie rerio) >gil...

BLAST Statistics

Bit Score

- derived from raw alignment score

- statistical properties of the scoring
system taken into account

- can be used to compare different
searches

Expect value E

- number of alignments expected to
occur by chance
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BLAST Output

>|_g1\1708354\sp|P09079\HXE5 MOUSE Homeokhox protein Hox-BS [Hox-2.1) (MU-1) (Hz24.1)

oi| 6680251 | ref | NP 032294.1] homeo hbox BS [

11522335 | o | 20437542 . 1] [ nomeobox protein | | QW Comp|exity region

Length=2 69

Score = 419 hits (1077], Expect = 6e-116
Identities = 269/Z65 (100%), Fositives = 253 %), Gaps = 0/269 (0%)

Query 1 MSSTFVNSFSGRYPNGPD vl lnyoscss 1sgsyRDPAAMHTGS YGYNYNGHDLSVNRSS 60
HSSTFVNSFSGRYPNGPYOLLNYGSGSSLEGS YRDPARMHTGS YGYNYNGHDLSVNRSS
Shict 1 HSSTFVNSFSGRYPNGP}YQLLNYGSGSSLEGS YRDPALMHTGS YGYNYNGHDLSVNRSS 60

Query 61 ASSSHF GAVGESSRAFPASAKEPRFROQAC 5505 1 5spes IpofNGDSHGAEPSASSPSDO 120
ASSSHF GAVGESSRAFPASAKEPRFROATSSCSLESSPESLPCTNGDSHGAKPS ASSPSDQ
Shict 61 ASSSHF GAVGESSRAFPASAKEPRFROATSSCSLESSPESLPCTHNGDSHGAKPSASSPSDQ 120

Query 121 ATPASSSANFTEIRcasassspecaasglssps laraqREPMATSTAAPEGQTPQIFPWM 180
ATPASSSANFTEIBEASASSEPEEAASQLSSPSLARAQREPMATS TAAPEGQTPOQIFPIWM
Shjct 121 ATPASSSANFTEIBEASASSEPEEAASQLSSPSLARAQREPMATSTAAPEGQTPQIFPWM 150

Query 181 RELHISHDMTGPDGERARTAYTRYQTLELEEEFHFNRYLTRRRRIETIAHALCLSERQIKEI 240
RELHISHDMTGPDGKRARTAYTRYQTLELEKEFHFNRYLTRRRRIETAHALCLSERQIKI
Shjct 181 RELHISHDMTGPDGKRARTAYTRYQTLELEKEFHFMRYLTRRRRIETAHALCLSERQIKI 240

Query 241 WFQNRREMEWEEDNELESMSLATAGSAFQP 269
WFOQNRRMEVEEDNELESMSLATAGS AF QP
Shjct 241 WFQNRRMEWEKDNELESMSLATAGSAFQF 269

BLAST Basics

Programs

 Databases

» Setting up a search
* Interpret the results
* BLAST options

» Formatting options

Examples




Options

—

Options for advanced blasting

L:rmtbyt;l}:j [ [anD ][ Al organisms =

Compositional A
adinstments INU adjustment J

Choose filter ¥ Low complexity [~ Mask for lookup table onty [ Mask lower case
Expect [10
Wod Size (3 *

Dlativ |BLOSUMEZj Chap Costs | Existence: 11 Extension 1j

El
PESML
[ -
Other advanced I
EHI pattern |

.

Other Advanced Options

-e expect value
-W word size
-v descriptions
-b alignments

For short query: increase e and lower W

Protein word size 2 or 3
Nucleotide word size minimum 7 and no maximum limit




\

BLAST Options

—_—

Options for advanced blasting

Limit by entrez
er:‘aez | [AND =1 Al organisms

Compositional =
adiastments |Nn adjustrnent J

Choose filter W Low complexity [T Mask for lnokup table only [ Mask lower case
Expect (10
Werd Size [3 7]

Il atrix EH_OSUMEEj Gapcgstlexwatence 11 Extension: 1j
PAM30
PAMTO -
BLOSUNAD =
BLOSUNME2

BLOSUN4E

Other advanced |

FHI pattem |

Matrices

Nucleotide search
- identity matrix

OO-H>
wooooH>

TCG
-3-3-3
1-3-3
-3 1-3
-3-31

15



Matrices

Protein search
- substitution matrix

Percent Accepted Mutation (PAM)
Blocks Substitution Matrix (BLOSUM)

PAM Matrices

based on global alignments of closely related proteins

PAML1 is calculated from comparisons of sequences with no
more than 1% divergence

Other PAM matrices are extrapolated from PAM1
Examples: PAM30 and PAM70

16



BLOSUM Matrices

based on local alignments

based on observed alignments; not extrapolated from
comparisons of closely related proteins

BLOSUM 62 calculated from comparisons of sequences
with no more than 62% identity

Examples: BOLSUM45, BLOSUM®62 and BLOSUMS80

BLOSUMG62 is among the best of the available matrices for
detecting weak protein similarities

BLOSUMG2 is the default matrix in BLAST

Blosum 62

A 4
R -1 5
N-2 0 6
2 (2) 2 ; 2 . frequently observed substitution
Q-1 1 0 0-3 5

(:::}l 0 0 2-4 2 5
G 0-2 0-1-3-2-2 6
H-2 0 1-1-3 0 0-2 8
l1-1-3-3-3-1-3-3-4-3 4
L-1-2-3-4-1-2-3-4-3 2 4
K-1 2 0-1-3 1 1-2-1-3-2 5
M-1-1-2-3-1 0-2-3-2 1 2-1 5
F-2-3-3-3-2-3-3-3-1 0 0-3 0 6
p-1-2-2-1-3-1-1-2-2-3-3-1-2-417
s 1-11 0-1 00 0-1-2-2 0-1-2-1 4
T 0-12 0-1-1-1-1-2-2-1-1-1-1-2-1 1 5

Iw-3-3-4-4-2-2-3-2-2-3-2-3-11-4-3-2A1

A
Y-2-2-2-3-2-1-2-3 2-1-1-2-1 3-3-2-2
v 0-3-3-3-1-2-2-3-3 3 1-2 1-1-2-2 0-
x0-1-1-1-2-1-1-1-1-1-1-1-1-1-2 0 0-
A R N D C(:Ej)E G H1 L KMFP ST

17



Substitution Matrices

A Provisional Table

Query Length Substitution Matrix
<35 PAM30

35-50 PAM70

50-85 BLOSUMBS80

>85 BLOSUMG62

BLAST Basics

» Programs
 Databases

» Setting up a search
* Interpret the results
* BLAST options

» Formatting options
» Examples
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Format

Show

Humber of!

Alignment view

Format for PEI-
BLAST

Limit results by
entrez gquery

Expect value
rangze

Formatting Options

[ Graphical Overview ¥ Linkowt M Secuence Retrieval M NCEL gl Alignment =] in [HTML = |format

I CDS feature

Mﬂslﬂngchamctegll—ﬂwer Case = MaslmgculuglGrey hd
DascﬁgﬁnnslSDD ~| alignments| 250 ¥

Pairwise j

Pairwize

Pairwize with identities
guery-anchored with identities
guery-anchored without identities
fla ith ident
flat query-anchared without identities
Hit Tahle

rganisms j

Flat Query-anchored with Identities

IMouery 1
4504463 1
M12648710 1
M28629645 1
26984637 1
Mzz2316136 1
186858837 1
Mzd4119211 1
34484445 1
M4721695838 1
Mi5029697 1
328798259 1
F34855875 1
M14916595 1
Mz24497517 1
123225 1
14916601 1
I a754232 1
45457548 1
C 123297 1
M47229432 1
M14916584 1
Mz24119205 1
M1708345 1

.

=

=

MESYFVNEF SGRY PNGP DM N N K -~ RD P~ -~ ARMH- - TGEYG-YNYNGMD 53

.................................. == 553
14

14

54

55

54

53

THGAV. . . F . 53
AS. GALNGGTY. . 59
..DH.. 53
..DH.. 55
.DH.. 164
.DH.. 55
.DH.. 553
..DH.. 53
. .DH. 53
.DH.. 553
.DH.. 55
az

14

..... L.......Q0..H Q8. .NAA, VGEHF--.ES8--TMLE--.-R 52
14

32
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HitTable

# BLASTP 2.2.2 [Dec-14-2001]
# Database: nr
# Query: gi|6680251|ref|NP_032294.1] homeo box BS [Mus musculus)

# Fields: Query id, Subject id, % identity, aligmment length, wismatches, gap openings, .

i 6680251 ref [HP_032294.1| gi| 6680251 | ref |NP_032294. 1] 100.00 269
i 6680251 ref |HP_032294.1| i| 4504469 | ref|NP_00Z138.1] 98.51 269
i 6680251 ref |HP_032294.1| i| 12848710 dbj | BABZ80S9. 1| 99.57 230
i 6680251 ref |HP_032294.1| i|123245|5p| POS014| HXBS_ERARE 70.50 278
i 6680251 ref |HP_032294.1| gi]4322074 | gh| LAD15946.1] 65.00 280
i 6680251 ref |HP_032294.1| i|15029697| gh| AAH11063.1| ARH11063 56.25
i 6680251 ref |HP_032294.1| | 9506791 | ref |NP_061975.1] 54.70 287
i 6680251 ref |HP_032294.1| gi|14751311| ref|XP_040801.1]  52.90 286
i 6680251 ref |HP_032294.1| i| 14916595 op| Q91423 | HEAS HETFR 51.38
i 6680251 ref |HP_032294.1| i| 14916601 | 9p| Q9PUDS | HEAS MORSA 53.07
i 6680251 ref |HP_032294.1| gi| 6754232 | ref|NP_034583.1] 55.40 287
i 6680251 ref |HP_032294.1| i|123297|5p| POS019| HXBS_XENLAL 58.87 231
i 6680251 ref |HP_032294.1| i| 14916564| op| Q9TAL1| HEDS_HETFR 45.93
i 6680251 ref |HP_032294.1| i| 1708344 |sp| PSO208| HEAS ANBME 89.00 100
i 6680251 ref |HP_032294.1| | 4322062 | gh| AAD15940.1] 51.08 231
i 6680251 ref |HP_032294.1| ] 5441871 db]|BAAS23T1.1] 95.35 86

i 6680251 ref |HP_032294.1| gi|57743|pir| [424777  100.00 82 0

i 6680251 ref |HP_032294.1|
i 6680251 ref |HP_032294.1|

gi|123246|5p| P14836| HXBS_CHICK 95.78 82
gi| 1708345 |5p| PS2949 | HEAS RAT  50.00 236

i 6680251 ref |HP_032294.1| i| 62528 enb| CAk30293. 1| 100.00 81
i 6680251 ref |HP_032294.1| gi|89868|pir| [JTO2T3  97.56 B2 z
i 6680251 ref |HP_032294.1| gi|90629|pir| |B24777  100.00 82 0
i 6680251 ref |HP_032294.1| i| 6252867 | db] | BAAB6Z45.1] 97.47 79
i 6680251 ref |HP_032294.1| | 4322038 gb| LAD15929.1] 77.78 99
i 6680251 ref |HP_032294.1| gi| 1334621 | en| CAA30294.1] 100.00 76

a

L}

=) @
oo

3

=
@

O MOk R D0 Om kO @ o Do OO
=
@ m

start, .

end, 5.

269
269
269
269
268
1

269
269
1

1

269

start, 3.

1

[ T

z04

Limiting Options

—_—

Format

Show [ ciraphical Overview ¥ Linkowt M Seguence Retrieval ¥ NCEL gl Alignment =] in [HTML = |format

I DS feature

Mﬂslﬂngchamctegl Lawer Case = Maslmgculuglerey hd

Nuriber of Descﬁgﬁnnslsou ~| alignments| 250

Alignment view | Pairwise

E it for PEL
— EULXAS'l' I with inchusion thresheld:f0.005

Limit results by I

entroz ae IAND leH arganisms

|
Wiruses [ORGN]
Archaea [ORGN]

Expect value I I
range

\ Bacteria [ORGN]

Eukaryota [ORGN]
iridiplantae [DRGN]

Eumai [ODK
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Retrieve Results for an RID

BLAST Basics

» Programs
 Databases

» Setting up a search
* Interpret the results
* BLAST options

» Formatting options
» Examples
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Examples

Protein searches more sensitive than
nucleotide searches

- redundancy of the genetic code allows the same
information to be encoded differently
blastn best to search for the same

sequence from the same organism

blastn and blastp

YadC, a quickly evolving gene from K12 and O157
Compare nucleotide and protein sequences using BLAST 2

BLAST 2 SEQUENCES RESULTS VERSION BLASTF 2.2.2 [Dec-14-2001]

Matrix | BLOSUMEZ = gap opean gap extension: h—

x_dropoff: lﬁ expect]10.000 wordsize: |3— Filter [~ _Align blastp

Sequence 1 lcljseq 1 Length 365 (1 .. 363)
Sequence 2 Icljseq 2 Length 412 (1 .. 412)

2
&
< g &
<-3 NCBI Blast 2 1

PubMed

BLAST 2 SEQUENCES RESUI IOTEThe statistics (bitscore and expect value) is calculated based on the size of nr database

oCcore m 40,5 hite f1 4 Kxpece W o maild

Match|! Mismatch|2 gap opd Idenvivies = 74/321 (23%), Positives = 131/321 (40%), Gaps = 56/321 (17
PN - T s f o+ FoL = 3
= dropoff |50 exzpect|10000 wor|

Sequence 1 lclseq 1 Length 1110
Sequence 2 Iclseq 2 Length 123%
No significant similarity was found
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blastn and tblastx
Compare using BLAST 2

Anopheles gambiae mitochondrion, complete genome.
ACCESSION NC_002084 GI:5834911

Homo sapiens mitochondrion, complete genome.
ACCESSION NC_001807 GI:17981852

blastn tblastx
N &
2 5 Y
% . § Jﬁ 4
ol e 2L
o T %
T n N

Anopheles gambiae Anopheles gambiae

BLAST Basics

» Programs
 Databases

» Setting up a search
* Interpret the results
* BLAST options

» Formatting options
» Examples
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Hands-On

http://www.ncbi.nlm.nih.gov/Class/minicourses/quickblast.html
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