Using tBLASTX to |dentify a gene by using
its DNA Sequence (DNA-DNA BLAST)

-tBLASTX is a gene prediction tool.

-This tool converts a nucleotide query sequence into protein sequence
in all 6 reading frames.

-Then compare this to an NCBI nucleotide database which has been
translated on all six reading frames.
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TELASTX search translated nucleotide databases using a translated nucleotide query. more... Resetpage Bockmark
Enter Query Sequence - S
Enter accession number(s), gi(s), or FASTA sequence(s) & Clear Query subrange &)
GGCATGARAGT CAGEGCAGAGCCATCTATTGCTTACATTTGCTTCTRACACAACTGTET TCACTAGCAAL -
CTCAAACAGACACCATGETGCACCTEACTCCTRAGRAGAAGT CTGCOGT TACTGCCCTGTGEEGCAAGET From l:l

GAACGTGEATGAAGT TGGTEETGAGGCCCTEEECAGETTGETAT CAAGGT TACAAGACAGGTTTAAGGAG

ACCAATAGAAACTGEECATGTEEAGACAGAGAAGACTCTTGEGETTTCTGATAGGCACTGACTCTCTCTEC M To l:l
CTATTGETCTATTTTCCCACCCTTAGGCTGCTGETEETC TACCC TTEEACCCAGAGETTCTTTGAGTCCT P

Or, upload file Dosya Se; | Dosya secilmedi @

Genetic code |Standard (1) v |

Job Title |
Enter a descriptive title for your BLAST search @)

L/ Align two or more sequences &)

Choose Search Set

Database | Nucleotide collection (nr/nt) @
Organism . . . .
Optional nism name or id—completions will be s =d | L) Exclude | *
Enter organism common name, binomial, or tax id. Only 20 top taxa will be shown @)
Exclude I Models (XM/XP) | Uncultured/environmental sample sequences
Optional
Limit to ) Sequences from type material
Optional
Entrez Query | |‘|'uu [l Create custom database
Optional Enter an Entrez query to limit search &)

|| Show results in a new window

‘ Search database Nucleotide collection (nr/nt) using Thlastx (Search translated nucleotide databases using a translated nucleotide query)

(+)Algorithm parameters

BLAST is a registered trademark of the Maticnal Library of Medicine.
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Homo sapiens hemoglobin (HBB) gene, promoter region, exons 1, 2 and partial cds
Sequence ID: gb|DQ659148.1| Length: 646 Number of Matches: 7

(©Alignments
BiDownload v GenBank Graphics Sort by: ¥ Next A Descriptions

Range 1: 2 to 646 GenBank Graphics ¥ Next Match
Score Expect Identities Positives Gaps Frame

517 bits(1123) 2e-143  215/215(100%) 215/215(100%) 0/215(0%)  -1/-1

Query 646 NHSSVSHSKLYPVTSPLPMT*T*P*KRRGKKTSRVP* THPEVLRIAVQLVTVOLTQCGRG 467
NHSSVSHSKLYPYTSPLPMT*T#P*KRRGKKTSRVP* THPEVLRIHVQLVTVOLTQCGKG
Sbjct 646 NHSSVSHSKLYPVTSPLPMT*T#P#KRRGKKTSRVP*THPEVLRIHVQLVTVOLTQUGKG 467

Query 466 ALEWWOQVSQAITRGTEHFLAMSLHLRVAHNSIRSGQIPKGLKEPLGPRVDHQOPKGGKID 287
) ALEVWQVSQATTKGTERFLAMSLHLRVAHNSIRSGOIPKGLEEPLGPRVDHQOPKGGKID
Sbjct 466 ALEWWQVSQAITKGTEHFLAMSLHLRVAHNSIRSGQIPKGLKEPLGPRVDHQOPKGGKID 287

Query 286 Q*AERVSAYQKPESLLCLAMPSFYWSP*TCLVTLIPTCPGPRHOLAPRSPCPTGO*ROTS 187
(O*AERVSAYQKPESLLCLEMPSFYWSP*TCLVTLIPTCPGPHHOLHPRSPCPTGO#ROTS
Sbjct 286 (QFAERVSAYQKPKSLLCLEMPSFYWSP*TCLVTLIPTCPGPHHQLHPRSPCPTGO*RQTS 187

Query 186 PQESGAPWCLFEVASEHSCVRSKCROQ#MALP*LSC 2
POESGAPHCLFEVASERSCVRSKCKQ*MALP*LSC
Sbjct 186 PQESGAPWCLFEVASEHSCVRSKCKQ*MALP*LSC 2

500 bits(1087) 2e-133  215/215(100%) 215/215(100%) 0/215(0%)  +2/+2

Range 2: 2 to 646 GenBank Graphics ¥ NextMatch A Previous Match § First Match
Score Expect Identities Positives Gaps Frame

Query 2 A*KSGQSHLLLTFASDTTVETSMLEQTPWCT*11rrslpllpCGAR*TWMKLVVRPWAGH 181
AFKSGOSHLLLTFASDTTVFT SHLKQTPHCT*LLRRSLPLLPCGAR* THMKLVVRPHAGH
Sbjct 2 A®KSGQSHLLLTFASDTTYFTSHLKQTPWCT*LLRRSLPLLPCGAR*THMKLVWRPHAGH 181

Query 182 YQGYKTGLRRPIETGHVETEKTLGFLIGTDSLCLLVYFPTLRLLVVYPWTQRFFESFGDL 361
YQGYKTGLRRPIETGHVETEK TLGFLIGTDSLCLLVYFPTLRLLVYYPWTQRFFESFGDL
Sbjct 182 YQGYKTGLRRPIETGHVETEKTLGFLIGTOSLCLLVYFPTLRLLVWYPWTQRFFESFGDL 361

Query 362 STPDAVMGNPEVEAHGKKVLGAFSDGLAHLDNLEGTFATLSELHCDKLHVDPENFRVSLE 541
STPDAVMENPKVEAHGKKVLGAFSDGLAHLDNLKGTFAT LSELHCDKLHVOPENFRYS LU
Sbjct 362  STPDAVMGNPKVKAHGKKVLGAFSDGLAHLDNLKGTFATLSELHCDKLHVDPENFRVSLY 541

Query 542 DP*CFLSPSFLULSSCHRKGRSMRVOFRMGNRRMI 646
DP*CFLSPSFLWL55CHREGRSNRVQFRMGNRRMI
Sbjct 542 DP*CFLSPSFLWLSSCHRKGRSNRVOFRMGNRRMI 646

Related Information

Gene- associated gene details
GEQ Profiles - microarray expression data
Map Viewer - aligned genomic context




Using tBLASTN (Translated BLAST/protein-DNA
BLAST)

e Search translated nucleotide database using a protein query

 TBLASTN operates by translating database nucleotide sequences to
hypothetical amino acid sequences in all six reading frames and then
aligning the hypothetical amino acid sequences to the query.

* It takes your protein, translates the DNA databases in all 6 frames,
and searches the protein against the (now translated) databases.



e Search;
e Protein ID: Q9BDJ6.1/FASTA

tBLASTNh
—ESTs
-Exclude Bos taurus



In general, the way to remember things is this:

»'t' at the front stands for 'translated': the query
sequence will be translated in 6 frames.

»'x' at the back means 'protein': whatever the
sequence database is, it will be translated into protein
for the search.

»'n' at the back means 'DNA': the database being
searched is a nucleotide database.



Program Query Number of database searches Database

BLASTP protein ! > protein

Use BLASTP to compare a protein query to a database of proteins.

BLASTN DNA & DNA

Use BLASTN to compare both strands of a DNA query against a DNA database.

BLASTX DNA % : > protsin

BLASTX translates a DNA seqguence into six protein sequences using all six possible
reading frames, and then compares each of these proteins to a protein database.

TBLASTN protein 6 > % DNA

TBLASTN is used to translate every DNA sequence in a database into six potential proteins,
and then to compare your protein query against each of those translated proteins.

TBLASTX DNA é 36 > % DNA

TBLASTX is the most computationally intensive BLAST algorithm. It translates DMA from both a
query and a database into six potential proteins, then performs 36 protein-protein database
searches.

Figure: Overview of the five main BLAST algorithms.” P" refers to protein (as in BLASTP), "N’ refers to nucleotide, and "X’
refers to a DNA query that is dynamically translated into six protein sequences. The prefix ‘T refers to “translating,” in
which a DNA database is dynamically translated into six proteins. (Figure adopted from; Bioinformatics and Functional
Genomics, 3" Edition, Jonathan Pevsner, pg.124.)



The BLASTP program compares an amino acid query sequence against a protein sequence database.

The BLASTN program is used to compare a nucleotide query sequence against a nucleotide sequence
database.

The program BLASTX compares a nucleotide query sequence translated in all reading frames against a
protein sequence database. If you have a DNA sequence and you want to know what protein (if any) it
encodes, you can perform a BLASTX search. This automatically translates the DNA into six potential proteins.
The BLASTX program then compares each of the six translated protein sequences to all the members of a
protein database.

The program TBLASTN compares a protein query sequence against a nucleotide sequence database
dynamically translated in all reading frames. One might use this program to ask whether a DNA database
encodes a protein that matches your protein query of interest. Does a query with beta globin yield any
matches in a database of genomic DNA from the genome sequencing project of a particular organism?

The program TBLASTX compares the six-frame translations of a nucleotide query sequence against the
six-frame translations of a nucleotide sequence database. The TBLASTX program is computationally
intensive. Consider a situation in which you have a DNA sequence with no obvious database matches and
you want to know if it encodes a protein with distant, statistically significant database matches in a
database of expressed sequence tags.

A BLASTX search would be more sensitive than BLASTN, and therefore useful to reveal genes that encode
proteins homologous to your query. (Bioinformatics and Functional Genomics, 3™ Edition, Jonathan
Pevsner)



