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BLASTing Through the Kingdom of Life

Learning Objectives

= Learn about sequence alignment.

= What is sequence alignment?
= What is biological sequence alignment?

= Why is biological sequence alignment important?

= Learn how to use BLAST for biological
sequence alignment.
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BLASTing Through the Kingdom of Life

What is a Sequence Alignment?

= Arrange two or more words (sequences of letters) so that you
can identify regions of similarity between them.

= For the current discusion, the alphabet (set of letters) is the
standard English alphabet (size = 26).

= Consider these four words: bat, hat, batter, hatter.
= How similar are bat and hat?

= Whic word is more similar to bat: hat or batter? What about
hatter”? Why?

= Which pair of words is more similar to each other: (bat, hat) or
(batter, hatter)? Why?
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BLASTing Through the Kingdom of Life

Sequence Alignments — Longest Common Subsequence

= Let's be a bit more formal about determining similarity.

= For a particular alignment, we will score them as follows:
= Perfect match=1 (A—- A, B-B, etc.)
= Mismatch =0 (A-B, B-A, etc.)

= Using this scoring scheme, we'll find the longest common
subsequence in each word pair and score them to
determine the most similar sequences.
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BLASTing Through the Kingdom of Life

Sequence Alignments — Longest Common Subsequence Examples

Alignment 1
BAT

n
HAT

Score =2

Alignment 4
BAT

1]
BATTER

Score=3

5/28/2010

Alignment 2
HAT

||
BATTER

Score =2

Alignment 5
HAT

N
HATTER

Score=3
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Alignment 3
BAT

|
HATTER

Score =2

Alignment 6
BATTER

T
HATTER

Score=5



BLASTing Through the Kingdom of Life

Sequence Alignments — Gapped Alignments

= Consider these three sequences:

1.THE CATS IN THE HAT
2. THE CAT IN THE HAT
3.THE CAT IS A HAT
= Which phrase (2 or 3) is the most similar to phrase 1?
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BLASTing Through the Kingdom of Life

Sequence Alignments — Gapped Alignments

= Again, let's be a bit more formal about determining
similarity.

= For a particular alignment, we will score it as follows:
= Perfect match=1 (A—- A, B-B, etc.)
= Mismatch=0(A-B,B - A, etc.)
= Gap open = -1
= Gap extension =0

= Using this scoring scheme, we'll find the longest gapped
subsequence in each word pair and score them to
determine the most similar sequences.
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BLASTing Through the Kingdom of Life

Sequence Alignments — Gapped Alignment Examples

Alignment 1 Alignment 2
THECATSINTHEHAT THECATSINTHEHAT
NEEEy NN

THECATINTHEHAT THECAT-INTHEHAT
Score =6 Score=14-1=13
Alignment 3 Alignment 4

THECATSINTHEHAT THECATSINTHEHAT

NN EEEEE e
THECATISAHAT THECAT---ISAHAT

Score =6 Score=6-1+3=8
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BLASTing Through the Kingdom of Life

Sequence Alignments — Global vs. Local Alignment

= Global alignment — find
the single best alignment
across the entire length
of both sequences.

= Local alignment — find
one or more highly
similar local regions — =
between both
sequences.
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BLASTing Through the Kingdom of Life

What is a Biological Sequence Alignment?

Arrange two or more molecular sequences (DNA, RNA,
protein) to identify regions of similarity between them.

= Matches, mismatches and gaps.

= Pairwise vs. multiple sequence alignment (MSA)

We'll focus on DNA.

DNA is a sequence of four possible nucleotides: adenine,
guanine, cytosine and thymine.

= DNA alphabet (letters) = {A, C, G, T}
Much smaller than English alphabet.
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BLASTing Through the Kingdom of Life

Biological Sequence Alignment Example

= How would you globally align these two
sequences”?

= Sequence 1 —» ACTG
= Sequence 2 —» ACGTG
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BLASTing Through the Kingdom of Life

Biological Sequence Alignment Example

ACT G-
Alignment 1 | |
ACGTG
-ACTG
Alignment 2 | |
ACGTG
AC-TG
Alignment 3 | | | |
ACGCTG
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BLASTing Through the Kingdom of Life

Why are Biological Sequence Alignments Important?

= The more similar two molecular sequences are, the
more likely that the molecules are also similar in
structure, function or evolutionary history.

= DNA sequences

= Mismatch = point mutation
= Gap = insertion or deletion (indel)

= When developing primers for a PCR reaction (you'll
learn about this later), need to make sure that the
primer is unique to the organism's genome.
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BLASTing Through the Kingdom of Life

Why Do We Need Computers and Algorithms to Find Alignments?

= Why not find all biological sequence alignments manually?

= How many times can you find the query sequence
ATCGGCCATTAC in the following target sequence? Is it

there at all? If so, is it unique?

ATCACTGTAGTAGTAGCTGGAAAGAGAAATCTGTGACTCCAATTAGCCAGTTCCTGCAGACCTTGTGAGGACTAG
AGGAAGAATGCTCCTGGCTGTTTTGTACTGCCTGCTGTGGAGTTTCCAGACCTCCGCTGGCCATTTCCCTAGAGC
CTGTGTCTCCTCTAAGAACCTGATGGAGAAGGAATGCTGTCCACCGTGGAGCGGGGACAGGAGTCCCTGTGGCCA
GCTTTCAGGCAGAGGTTCCTGTCAGAATATCCTTCTGTCCAATGCACCACTTGGGCCTCAATTTCCCTTCACAGG
GGTGGATGACCGGGAGTCGTGGCCTTCCGTCTTTTATAATAGGACCTGCCAGTGCTCTGGCAACTTCATGGGATT
CAACTGTGGAAACTGCAAGTTTGGCTTTTGGGGACCAAACTGCACAGAGAGACGACTCTTGGTGAGAAGAAACAT
CTTCGATTTGAGTGCCCCAGAGAAGGACAAATTTTTTGCCTACCTCACTTTAGCAAAGCATACCATCAGCTCAGA
CTATGTCATCCCCATAGGGACCATTGGCCAAATGAAAAATGGATCAACACCCATGTTTAACGACATCAATATTTA
TGACCTCTTTGTCTGGATGCATTATTATGTGTCAATGGATGCACTGCTTGGGGGATCTGAAATCTGGAGAGACAT
TGATTTTGCCCATGAAGCACCAGCTTTTCTGCCTTGGCATAGACTCTTCTTGTTGCGGTGGGAACAAGAAATCCA

GAAGCTGACAGGAGATGAAAACTTCACTATTCCATATTGGGACTGGCGGGATGCAGAAAAGTGTGACATTTGCAC
AGATGAGTACATGGG
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BLASTing Through the Kingdom of Life

What is BLAST?

= Basic Local Alignment Search Tool

= Very fast tool for finding local regions of
similarity between sequences.

= Given a query sequence, search one or more target
databases for matches.

= Target databases are extremely large; millions
of sequences.

= nt = non-redundant nucleotide sequence database
= nr = non-redundant protein sequence database
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BLASTing Through the Kingdom of Life

Interpreting BLAST Results

= For a given query sequence, you will receive a
list of matching target sequences with
corresponding alignments.

= The query sequence can match more than one
region for a target sequence (local alignments).

= Each alignment will have an E-value; statistical
significance of alignment.

= Number of sequence matches you would expect to
find in a target database composed entirely of
random sequences.
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BLASTing Through the Kingdom of Life

Interpreting BLAST Results

= Low E-value means that the match is not
random.

= \What does an E-value = 4 mean?

= A couple observations about E-values to
remember:

= Greater chance of finding a random match in a
larger target database (larger E-value).

= Greater chance of finding a random match for a
shorter query sequence (larger E-value).
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BLASTing Through the Kingdom of Life

Hands-On Tutorial

= Go to http://blast.ncbi.nlm.nih.gov/Blast.cqgi
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http://blast.ncbi.nlm.nih.gov/Blast.cgi

BLASTing Through the Kingdom of Life

Hands-On Tutorial

:_,BLAST
Home  Recent Results Saved Strategies Help

» HCBWBLAST Home
BLAST finds regions of similarity between biclogical sequences. more...

Leam maons about how to use the new BLAST design

BLAST Assembled Genomes
Choose a species ganome to search, of list all genomic BLAST databases.
= Human o 8 sativa o Gallus galius
o Mouse o Bos taurus o Pan troglodytes
o Rat e Danio rerio o Microbes
o Arabidopsis thaliana o Dro ila med, sher o Apis mellifera
Basic
Choose BNILAST program to run. h
nuclsctide blast Search a nuclectide datebase using a nuclectide query

Algorithms; blastn, megablast, discontiguous megablast

protein blast Search protein database using a proteln query
Algorifhms: blastp, psi-blast, phi-blasi

blastx | Search preteln database using a translated nucleotide query
thlastn = Search translated nucleotide database using a protein guery

thlastx Search translated nucleotide database using a translated nucleotide query

Specialized BLAST

Copyright © Digital World Biology All rights reserved.
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BLASTing Through the Kingdom of Life

Hands-On Tutorial

= Copy the first query sequence (> S s -
Exa m ple ) frO m *HCEUBLASTI blastn suite: BLASTN programs search nuclectice databases using o nucieotide quary, miss.
http://www.digitalworldbiology.com/ e —
Enter accession number, gi, or FASTA sequence r
BLA S T/GZOOOSequen ces' h tml GM'ICGGHG&GT;TI‘GGTC&CTT&GCGCGGG::&C&TCG&GC& me i
ATTCCAAGATGACCATTTIGCACGACAAGCAGGTTCAGGCACT
. E.FLAGTI'GTI'CGPLG&J“IGCTC.&GCGT&GCCGCC&CTGGTG&GCC.& To
= Paste target sequence into textbox on e ACCAORTEARCORARGACTIAGARNCRTERCAS
BLAST start screen. gy |||
o cmmp Search Set
- Additional step: o g s St s s
Enmml:uw RKucieotide collection inr/ntl B a
= Algorithm parameters — Set max e
target sequences to 500. R - i urorimn. - D,
) Bomewhat similar sequences (blastn)
Choose a BLAST algantim i For the BLAST activities:
l ; 1. Change the database ta "Others”
u Seormh csinbasa Tastigplpa/iiislicontig 2 i;lect II;I Ecleotide collection” from
— S T in 8 3. Cha rr:ge-the pragram-selectlﬁn o
» Algerithm paramatens aptimize for more dissimilar
sequences.
Copyright © Digital World Biology All rights reserved.
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BLASTing Through the Kingdom of Life

Hands-On Tutorial

::'__, BLAST

= Home RecentResults Saved Strategies Help

» HCEN BLAST! Mastnd' Formatting Results - 3AHZCEBIMAMN  [Formatting opfions]

<Job Title: Nucleotide sequence (2110 letters)

Hequest 1D BAHICBIZ0IN

Status Searching

Submitted at Waed Jul 11 16:57:48 2007 -
Current time Wed Jul 11 16:57:50 2007

Time sinca submission

Thig page will be autormnatically updated in 15 geconds Either wait I;]..atilantl'],.rr or set up an
account and come back later to view
your results.

Copynght © Digital World Biology All rights reserved.

9
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BLASTing Through the Kingdom of Life

Hands-On Tutorial

= How many sequences are in the database?
= How many letters are in the database?

= How long is the query sequence?

Query ID Icl|55449 Database Name nr
Description Example Description All GenBank+EMBL+DDBJ+PDB sequences (but no EST, STS, GSS, envirenmental samples or phase 0, 1 or 2
Molecule type nucleic acid HTGS sequences)
Query Length 840 h Program BLASTN 2.2.23+ pCitation

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

‘ Search Parameters

Program blastn

Word size ¥

Expect value 10

Hitlist size 500
Match/Mismatch scores 2,-3

Gapcosts [\ 5.2

Low Complexity Filt;r Yes

Filter string L;m;

Genetic Code 1

‘ Database

Posted date Apr 25, 2010 5:43 PM
Number of letters 31,036,146,654
Number of sequences 11,514,615
Entrez query none

‘ Karlin-Altschul statistics

Lambda 0.633731 0.625
K 0.408146 0.41
H 0.912438 0.78

Results Statistics

Length adjustment 36

Effective length of query 804

Effective length of database 30621620514
Effective search space 24619782893256
Effective search space used 24619782893256
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BLASTing Through the Kingdom of Life

Hands-On Tutorial

The thick bar represents the saquence that
was used to search the database, This ! Blast Hits on the
saguence is called the "query” sequence.

click to show alignments

Color key for alighment scores

B e e Ry B R
0 400 800 1200 1600 2000

bl
.
This scale shows the nucleotide
position in the query sequence.
The first base is position 1, the
last base, position 2110

| |
[ I
|
Hashed areas represent gaps

or regions that differ between

the two sequences. Scroll down

Each bar indicates a region
where a seguence from the
database maiches the guery
sequence,

The color of the bar
comesponds to the
length of the matching
region and how well
the seguences match
each other.

H

r‘gll

Copyright © Digital World Biology Al rights reserved.
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BLASTing Through the Kingdom of Life

Hands-On Tutorial

The Max % ident corresponds to the
match to a subject sequence with the
highest percentage of identical bases.

The total score includes scores from
non-contiguous portions of the subject
sequence that match the query.

= What is the most likely identity |
of your sequence? What is its | A description ofthesequence |

.
accesslon number? Legend for links 4o other rescurces: M vnicene I ozo Etﬁrﬂ EEtr\mbrc L
H
Sequences producigy significant aligmmemts:
Cliok bessers 1o feort oolunms)

FQ- Deseriphion M wcone Tobal sotre  Query coveroge B walue M idenk Lindes

= Tarantula mBRS for herocyann subun & 57 2057 0% 0.0 100

| Wh at d ata S u O rtS th IS Rphils iPdarath MAdEGRSCIrieRE MLNA fir hordy s [T [+ Ei o0 TN,

Rephila iraurata madagascarienss mANA for hemooyans FaFy NF a¥n Se-5l [

g Mephils Irsursts madsgascanenss mAA for hemaooysns 1B5 241 14 Fa-53 3%

CO n CI u S I O n ’? Cropimnniva sa'ks mRMA for hemeoyanin subunit § [he-5' i7E 158 1956 Ba-23 Bl

H Ewsypalia californicus miNA for hamocymmn sukunt § iFl ITE prs) Be-33 T

The query coverage corresponds to
the fraction of the query sequence that
matches a subject sequence.

The Accession number is linked || A score that indicates how well
to the GenBank record. the sequences match. For nucleotide

L What Organism iS the Source Of sequences, this is approximately equal to
the target Seq uencer? twice the length of the matching region.

The Max score is linked to data that show
where the sequences match.

See the next page to learmn
more about the E value.

= Approximately how many
alignments have an E-value
less than 0.017?

m—)

Copyright © Digital World Biology All rights reserved.

= For which other organisms are
there matches?
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BLASTing Through the Kingdom of Life

Hands-On Tutorial

Logend for links to other resouroces: m UniiGens E FR0 E-b-.a E Etrooture EE[ Hap ¥iewsr

Sequences producing significant allqumentsi
{Cliok kesdsrs to sort oolumss)

Aetimdaisn Deseri plicn Bl Sennk Tolal sesre  Query eoversgs  _ E walus Blare jllrl Links
£16A93.1 Tarantula mARS far hamoopann dubuni & 057 4057 1 D0 o0 1 00
AI1SETAGT. 1 Mephila irawraia madagascariens s mUNE Por hemroeoy s [ ] T o0 TI%,
AISETHLL Hephila inaurata madagascarienss mANSE for hemooyan 1% 4% ] Hin,
AJCETEOG Mephila inawratn madagascariensis mAMA for hemoogans 2di 1d% Fo=d] £y
AJ307908.1 Cupiernius ssks mBENA for hemoecyanin subunit & (he-5' 298 19% Gix-&0 S,
ATFF74G2 ] Eurypilmia califarnicum mANS Fas hamddyacan suburl g 17E 22% -39 T,

The Max score is linked to data that show
where the sequences match.

See where the sequences align.

Copyright © Digital World Biology All rights reserved.
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BLASTing Through the Kingdom of Life

Hands-On Tutorial

[ ] [ ] semb [H16593 . 1 | ECHEMETS Tarantvla mEN& for hemocyanin subunit a

L h = 2110 . .

H OW l I la n Id e ntl Ca I — . This is the score assigned by BLAST.
SDDW 0.8 In general, the higher the scare, the

1tles =

ggiam e a3 better the match hetween the query

I 8
nucleotides are there | || | ... . &ss s

et A R AR R AR PR AR AR R
In this example, 100% of the gegoggggzacatogagoaaticcasgatgaccatt 60

for your sequence? e 210 o o EED

the query sequence are identical to a [ctqaagttgttc
2110 nuclectide region in the '””””””””””””””””'L 120
sequence obtained from GenBank. sgttgttemguagstoagugtageegecas

—i.'.l

Query: 121 ggbgagocagbtoctgoagaccagatogacoaaaggottagasacatcacaaccttaggt 180
FEEEEEEEEErrer e e e e e e e e e e e e e e e e e e e e e e e e e e
Sbijct: 121 ggbgagoocaghbtoctgoagaccagatogacgasaggottagasacatcacaaccttaggt 120

Query: 181 ttacoocagaccacttgiaacaagooasgqagaqtotac 240
|III|III|IIIIIIII|III|III|III|III|IIIIIIII|III|III|III|III|I
Sbict: 181 tot ttacococagaccacttggaacaaqocaagagagtotac 240
Query: 241 gaaghth gotgo gacttoghboagotbggoaaagoaagogega 200
IIII|III|IIIIIIII|IIIIIIIIIII|IIIIIIIIIIII|IIIIIII|III|IIIII
Shijct: 241 gaaghth gocabgotgota; togatgacttogtoagotbogoasagoasgogoga 300

Ouery: 301 agocttcatgaactccactotgbtbgootictotocagaaghtgooctocticatogggaa 360

FEEEEEEEEERErr e e e e e e e e e e e e e e e e e e e e e e e
Sbjct: 301 agottocatgaactoccactotgbttgootictotgoagaaghbgooctocttcatogggaa 260

Query: 26l gactgoogaggogtocatogtacctocegboccaaqaaghbittogotgacagattocatoocos 420

(RN RN RN AR AR AR NN AR R RRRRRRRRRRRRRRRRRN
Sbijct: 341 gactgoogaggogtocatocgbacctocoghbocaagaaghitbtcgotgacagattcatooos 420

Copyright © Digital World BiologvAll rights reserved.
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BLASTing Through the Kingdom of Life

Hands-On Tutorial

Score E
| (bits) Value

Sequences producing significant alignments: ‘Laokatmoreallgnments

v

9266 |emb|X16893.1|ECHEMSUA Tarantula mRNA for hemocyanin... 418

28569681 |emb|AJ547807.1|NIN547807 Nephila inaurata madag... 2

15027023 |emb|AJ307908.1 |CSA307908 Cupiennius salei mRNA ..)/, 1
>gd 28569681 |emb|AJ547807.1|NINS47807 Nephila insurats madagascariegeds mruj

gena |
Length = 2089

(]

0.0
2e-48
fe-24

(]

2
e [l [l

(o
=

Score = 202 bits (102), Expect = 2e-4§
Identities = 153/170 (90%)
strand = Plus / Plus

These numbers show the nucleotide positions
where the alignments begin and end,

cacaactggggacatgttatgatggottacattcatgatectgatggoagattcaghgaa 1086
PERREREREEEr e o veeereet vereer terer e e e e e e e e e e g

cacaactggggacacgtaatgatggectacatccatgatoctgatggoagattoagggaa 1072 -
acaccaggtgteatgactgacacagecacaagtettagggatecaatettetae

actccaggtgtoatgaccgatactgotacaagtottogggatoocattttota

atac 1146

|
atte 1132

Query: 1147 cacagattcatcgacaacgttttccaagaatacaagaaaactctgecagt (1196

Sbjet: 1133 cacagattcatcgataacgttttccaggaatacaagaasactottocagt |1182

Score = 111 bits (36), Expe blastn did not detect matching
Identities = 200/248 (80%) sequences in the dashed regicns

Strand = Plus / Plus
0 l 467 714 i 1027 11486 2110

Q\}EEYE 467 r_qgaqatgaqegcqa:a J- ________________

AR Query —

Sbjct: tggagatgagagcgatyg

Nephila sequence E— e B —
527 0 453 700 IGIET 182

Query: aatacaaactogoctact
PEORELE 011 1
Sbjet: 513 aatacaagetggottact 80% of the nuclectides 90% of these
in this saction match nucleotides
Query: 587 atgttgtttacccctctal the query sequence match the query

sbjet: 573 acgttgtctacccctctgtatacgattccaaattctttggaaagaagaaggacaggacty 632

Query: 647 gagagectcttctattacatgcatcagecagatgtgtgocagatacgactgtgagegattge 706
PR TE TR e e verv e e e e e v e Ve

Sbjct: 633 gtgaacttttctattacatgcatcaacagatgbgtgoccagatacgattgogaaagattgt 692

Query: 707 ctaatgge|7l4
mn

Sbjct: 693 ceaatgael700

Copyright © Digital World BiologyAll rights reserved.
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BLASTing Through the Kingdom of Life

Hands-On Tutorial

Find the Seq uence Togend for links ta .:um: PRSI L TS g G P < — 1 pp—"
"NM_000372.4" e

= |s your sequence
expressed?

Look at the GenBank record.

Copyright © Digital World Biology All rights reserved.

= How do you know?

= How is this sequence
related to the first
alignment in the
results?
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BLASTing Through the Kingdom of Life

Hands-On Tutorial

=  On which chromosome is

_ SNucleotide
the matching target

Search [ Mucleotide - Ifu1'|
Seq uence Iocated? Accession number| O Limits P reviswwlnd s Histary Clipboard

[ Display § GenBank % || save |[ Text| [ Addto Clipboad |

. = I...[2152
[ 1: X16893 . Taranhila mRMA fo i9266]

Locus ECHEMSTR 2110 bp mENE IHT 12-5EP-19932
DEFINITION Tarantvla mEN& for hemocyanin subundit a.
LOCESSION  X1eg9z

TERSION M16593.1 GI:9%E66
EEYTOED S hemocyanin; hemocyanin subunit a.
SOTRCE Aphonopelma sp. Link to taxonomy datahase |

ORGANTEH  Aphonopelma sp.
Evkaryota; Metazoa; &rthropoda; Chelicerata; &rachnida; Araneas;
[frgqalomorphas ;. Theraphosidae ; Aphonopelma.

AUTHORS  Todit R
TITLE Direct Submission
JOURNAL Submitted (1E2-0CT-1989) Toit R., Zoologisches Institut,
Unirersitaet uenchen, Luisenstrasse 14, D-8000 Muenchen 2, FRG
REFEFENCE £ (bases 1 to Z110)
AUTHOERS Toit B, and Feldmaisr-Fuchs,5.
TITLE Arthropod hemocranins. tHolecular clondng and segquencing of cDNis
encoding the tarantvla hemocyanin svbunits a2 and =
JOURHAL T, Biol. Chept #&5S (327, 19447-19452 (19900
MEDLINE 21050544 h
ata Kl

The source of the sequence|

¥ reviewed Lab-lah-laa0) by volt o,
FEATURES Location/ualifiers

Source 1..2110
Jorganism="aphonopelma sp."
Adb_xref="taxon:29932"
folone="lambda-E1"
foclone_lib="lambda-gkli0"

cos 52,1947

fnote="hemocranin svbunit & (&& 1-631)" : n

codom start£1 ¢ ) The amino acid sequence far the

. . in_id="ChaZ4771 1" redicted protein
CDS is sh"m for chmg Cfo"BI ST P P
sequence”. The region of DNA  |ef="SWIS5-FROT:P14750"
g lation="MTILHDE]TALELFEEL STAATSEF TPATIOTOERL ENTI TTLGE

bETWEEn HUCIEG“dES 52 and FYPOHLEOAEETYETFCHAANFONFY ST AEOAR SFMHSTILFAF SAFTATLTHE

1947 is predicted to code for the
hemocyanin subunit a protein.

copyrigm @ ogmar world Biology All rights reserved.
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BLASTing Through the Kingdom of Life

Hands-On Tutorial

’w TR TR x (. x U X . x O\l x . <l <l <l <l xS xS X S s\ R X (2 X\ X (2 X BEES
€« C M ¢ http://www.ncbi.nlm.nih.gov/sites/entrez?db=protein&cmd=Link&LinkName=protein_gene&from uid=4507753 > O~ F~

For quick access, place your bookmarks here on the bookmarks bar. Import bookmarks now... (2 other Bookmarks

My NCBI
Sign In] [Register]

H

Protein Genome Structure OMIM PMC Journals

( Limits T Preview/Index T History T Clipboard T Details W

Display | Full Report v |[sendto v |

f} Entrez Gene Home

I 1: TYR tyrosinase (oculocutaneous albinism lA) [ Homo sapiens ]
GenelD: 7299 updated 10-Apr-2010 W Table Of Contents
Summary t 2

Summary

Genomic regions, transcripts, and products
Genomic context

Bibliography

Interactions

General gene info

General protein info

Reference sequences

Related sequences

Additional links

Official Symbol TYR
provided by HGNC

Official Full Name tyrosinase {oculocutaneous albinism IA)
provided by HGNC

Primary source HGNC:12442
See related Ensembl:ENSG00000077498; HPRD:06086; MIM:506933
Gene type protein coding
RefSeq status REVIEWED S
o

¥ Links Explain

Homo sapiens

Lineage Fukaryota; Metazoa; Chordata; Craniata; Vertebrata; Futeleostomi; Mammalia, Eutheria; Euarchontoglires; Primates; Haplorrhini; Catarrhini; Hominidae;
Homo

Order cDNA clone
BioAssay, by Gene target

BioSystems
Also known as OCA1A; OCAIA; SHEP3; TYR Bookys
Summary The enzyme encoded by this gene catalyzes the first 2 steps, and at least 1 subsequent step, in the conversion of tyrosine to melanin. The enzyme has CCDs

both tyrosine hydroxylase and dopa oxidase catalytic activities, and requires copper for function. Mutations in this gene result in oculocutaneous albinism, Conserved Domains
and nonpathologic polymorphisms result in skin pigmentation variation. The human genome contains a pseudogene similar to the 3" half of this gene. EST

[provided by RefSeq] Full text in PMC
GEO Profiles
Genome
HomoloGene
Map Viewer
Nucleotide
OMIA

OMIM

Frobe

Genomic regions, transcripts, and products t2

Try our new Seguence Viewer

(plus) Go to reference sequence details

HC_000011.9
[#5011040
5

[ 50025027

NE_000 565, 1 1

HH_100572,4

W - coding resion W - unbranslated resion

Genomic context

chromosome: 11; Location: 11q14-q21

5/28/2010

[ 55141348 o

[ 59451550 o

GAPDHL1S < GRAS TR

FOLHLE
NOR4

Olympic High School - BLAST Tutorial

See TYR in MapViewer

Protein

PubChem Compound
PubChem Substance
PubMed

PubMed (GeneRIF)
PubMed (OMIM)
RefSeqg Proteins
RefSeg RNAs
RefSeqGene

SNP

SNP: GeneView
SNP: Genotype

30



BLASTing Through the Kingdom of Life

Hands-On Tutorial

National
Pu bmed of Ml:dtiﬁflg NLM

Pratein Genome Structure

D Limits Frevigwnd ex Hiztony Clipboard

Display |[ Cifation 4| save |[ Text| | Ouder || Addto Clipboard |

1 1:.JBiol Chem 1990 Mov 15;265(32): 19447-52 Related Aticles, Books, Protein, Muclaotide

Arthropod hemocyanins. Molecular cloning and sequencing of ¢DDN As encoding the tarantula
hemocyanin subunits a and e.

Voit R, Feldmaier-Fuchs G
Zoologisches Institut, Universitat Munchen, Federal Fepublic of Germany.

cDMA clones comprising the entire coding region of two out of the seven heterogeneous subunits of hemocyanin from
the tarantula, Eurypelma californicum, were isolated from four cDMA libraries constructed from total FMA from the
heart tissue of single spiders. Hybridization was first carried out using a tarantula hemocyanin subunit e partial cDMA,
and several positive clones were isolated, including one confaining a 2.2-kilobase full-length cDMA (Jambda M 1). The
cDMA comprises an open reading frame for 623 amino acids, 34 nucleotides of the 3'noncoding region, and 28a
nucleotides of the 3'-noncoding region. To select for other hemocyanin subunits, two 17-mer oligonucleotide mixtures,
corresponding o the conserved regions in the copper A and copper B oxygen-binding, site of chelicerate hemocyanins,
were used as probes. Among the positive clones obtained, full-length cDNAs coding for subunit a were identified. The
cDMA sequence determined from clone lambda E 1 provides an open reading frame coding for 630 amino acids and
includes the 5'- and 3'-noncoding regions. Northemn blot analysis revealed single transcripts for subunits a and e, each
2.3 klobases long,. The cDMAs for subunits a and e were both found to lack any leader peptide sequence. This
supports the idea that the mature protein accurmulates in the cytoplasm and is released by cell rupture.
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