


Introduction:

In this course (http://www.ncbi.nlm.nih.gov/Class/minicourses/), we will first try
to make sense of the DNA sequence by determining whether it encodes for a
protein. If it does, then we will use this protein sequence to search for the
presence of any motifs or structural domains present in it and also to predict its
function. Finally, we will map the protein sequence onto the structure of a
protein with similar sequence.

We recommend beginning with the uncharacterized Drosophila melanogaster
genomic sequence from the GenBank record AE003584 found in the first
electronic notebook, however, you can use another uncharacterized
Drosophila melanogaster genomic sequence by choosing another notebook
from the list below.

Electronic Notebook for Protein Sequence Analysis

The electronic notebook is a tutorial and analysis web-form consisting of a set
of links to protein analysis tools combined with areas into which results and
personal notes can be recorded. All the analysis tools open into a second
"tools" window from which the results of an analysis can be pasted into the
electronic notebook. The "Cheat now!" links open a third window in which a
complete set of results have already been recorded. The electronic notebook
can also be used to analyze a new DNA sequence by substituting the new
sequence the original sequence found in the DNA sequence text area. The
electronic notebooks used in this course are publicly accessible over the
internet.

URLs Used:

Class Page: http://www.ncbi.nlm.nih.gov/Class/minicourses/
GenScan: http://genes.mit.edu/GENSCAN.htm

ScanProsite: http://www.expasy.org/tools/scanprosite/

BLASTP: http://www.ncbi.nlm.nih.gov/BLAST

COGs: http://www.ncbi.nlm.nih.gov/C0G/old/

MultAlin: http://prodes.toulouse.inra.fr/multalin/multalin.html
CDD: http://www.ncbi.nlm.nih.gov/Structure/cdd/wrpsb.cqgi

NoteBooks:

http://www.ncbi.nlm.nih.gov/Class/minicourses/xla.html
http://www.ncbi.nlm.nih.gov/Class/minicourses/x2a.html




Qutline

Making Sense of DNA and Protein Sequences
Eukaryotic DNA query (Drosophila genome)
Predict coding region/exons (GenScan)

Obtain protein product (Gen

|dentify motif/site (S

Search for similar sequences (Bl./

Predict function (COG)

Perform multiple sequence alignment (Mult
Obtain 3-D structural template (CDD)

To identify any exons in the DMA sequence and generate a predicted protein
sequence, click here:

GenScan

Paste your DMNA sequence into the GenScan input window. Press the "R Gensean ™ button,
Select the protein translation with the highest exon P-values and paste this FASTA formatted
output into your notebook.

Protein Sequence from Genscan
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The New GENSCAN Web Server at MIT

Identification of complete gene structures in genomic DNA

For information about Genscan, click here

239041 gotoctgtot gaacgatcooa gogogatgtbt gatcaccgoo ttgbtgtoat
catococacaat

239101 gatggtgacd ttgacatdygy tLLogttgoo gtaattgadd cogootdgaadt
goasagtooct

239161 atgoagaaac tLtogogatdga tgtogoacto cagatdgotdga ttgotasaac
gaasagotyos

239221 mmagotoagy acCatggoLt gogatgactoc COaagotocs gotogaatasa
gattgtoyos

239281 goootgttto Cocaacdhta goatccacga cgtaaccadd gagtbtaagot
o LRagact

239341 agacatctog cgocaAasagat totocgootyg cagaghgbiga tacgaatogh

Fun GEMSICAN Clear Input




GENSCAN 1.0 Date run: 1-Nov-107 Time: 13:45:35
Sequence 13:45:35 : 5100 bp : 46.29% C+G : Isochore 2 (43 - 51 C+G%)
Parameter matrix: HumanIso.smat

Predicted genes/exons:

Gn.Ex Type S .Begin ...End .Len Fr Ph I/Ac Do/T CodRg P.... Tscr..

1.01 Sngl + 27 458 432 2 0 48 49 383 0.447 24.68

1 PlyA + 489 494 6 1.05
2 Prom + 830 869 40 -6.86
2.01 Init + 1002 1069 68 2 2 53 89 83 0.970 3.88
2.02 Intr + 2549 2708 160 2 1 72 105 284 0.980 28.49
2.03 Intr + 2771 2872 102 1 O 10 86 251 0.999 17.47
2.04 Intr + 2935 3183 249 0 0 73 100 586 0.999 55.93
2.05 Term + 3253 3948 696 0 0 90 49 1324 0.999 122.25
1 PlyA + 4120 4125 6 1.05
2 PlyA -4162 4157 6 —0.45

3.03 Term -—-4448 4261 188 0 2 37 42 95 0.922 -2.55
3.02 Intr -4635 4511 125 2 2 44 90 91 0.949 5.13
3.01 Init -5046 4694 353 0 2 66 43 485 0.897 38.43

Click here to view a PDF image of the predicted gene(s)

Click here for a PostScript image of the predicted gene(s)

Predicted peptide sequence (s):

>13:45:35|GENSCAN_predicted_peptide_1]143_aaMPRTLPWITVFTAVASSARAKSMEKLTVV
FLLRMHSALVVSQPSMATRVNLPVFDPQSLNSRAPAKTTSAAQAITAYLSIFFHLIELQGKRIGWLFRWLSPL
SASSQRYESTKSGESPKTTQSFRMNGKQLRAATQKKAFFEFDD

>13:45:35|GENSCAN_predicted_peptide_2[424_aaMSQICKRGLLISNRLAPAALRCKSTWESE
VOMGPPDAILGVTEAFKKDTNPKKINLGAGAYRDDNTQPEFVLPSVREAEKRVVSRSLDKEYATIIGIPEFYNK
ATELALGKGSKRLAAKHNVTAQSISGTGALRIGAAFLAKFWQGNREIYIPSPSWGNHVAIFEHAGLPVNRYRY
YDKDTCALDFGGLIEDLKKIPEKSIVLLHACAHNPTGVDPTLEQWREISALVKKRNLYPFIDMAYQGEFATGDI
DRDAQAVRTFEADGHDFCLAQSFAKNMGLYGERAGAFTVLCSDEEEAARVMSQVKILIRGLYSNPPVHGARIA
AETILNNEDLRAQWLKDVKLMADRIIDVRTKLKDNLIKLGSSONWDHIVNQIGMEFCFTGLKPEQVOKLIKDHSV
YLTNDGRVSMAGVTSKNVEYLAESTIHKVTK

>13:45:35|GENSCAN_predicted_peptide_31221_aaMSNLQQLNSLVTISWMLTLEKQGCHNLIRA
GASGVIQAMVLSEFGSFRESNQHLECNIHPKFLHRDFHFRRLNYGNKTHVNVTIIVDDDNKAVINIALDRSDRS
YYACDGGCLDEPVLLTONRRQFPVKLTEPLTAILYITEDKQHMEELHHATHVKEVVEAPAHEQHLTIALHRHGH
QOLGGLPTLFWVSVCAIIIVFHIFLCKLIIKEYCEPSDKLRYRYNKP






Home ScanProsite ProRule Documents Downloads Links
p—tgk ScanProsite

The ScanProsite tool [Help f Commercial users] allows to scan protein sequence(s) {either from UniProt Knowledgebase (Swiss-FrotTrEMBL) or POE or provided by the user)
for the occurrence of patterns, profiles and rules (motifs) stored in the PROSITE database, or to search protein database(s) for hits by specific motifis) [ Reference ¢ Download
ps_scan, the standalons version]. The program PRATT can be used to generate your own patterns. You may either:

« Enter one or more PROSITE accession numbers andfor patterns [1 by line] to search the UniProt Knowledgebase (Swiss-ProtTrEMEL) andfor PDEB databases, OR

« Enter one or more sequences [raw, Swiss-Prot or fasta format] andior UniProt Knowledgebase {Swiss-ProtTrEMBL) accession numbers andfor PDB accession numbers
[1 by ling] to be scanned with all patterns, profiles, rules in PROSITE, OR

+ Fill in both fields to find all occurrences of specified motifs in specified sequences.

Protein(s) to be scanned: PROSITE pattern(s)iprofile(s) to scan for:

Enter one or more Swiss-ProtTrEMBEL accession numberis) [AC] (e.g. PO0747)| |Enter one or more PROSITE accession number(s) (e.g. PS50240), andfor
andfor sequence identifier(s) [ID] (e.g. ENTK_HUMAN), andfor POE identifier, | |identifieris) (e.g. CHEB), and/or type your pattern(s) in FROSITE format in the box
andfor paste your own protein sequence(s) in the baox below: below

{leave this box blank to scan PROSITE entrie(s) against selected protein| |{leave this box blank to scan sequence(s) against the entire PROSITE database)
databases)

MIQICKRGLL ISNRLAPAALRCKSTUFSEVQHGPPDAILG‘:‘
YRDDNTQPFVLPSVREAE KRVVIRSLDEEYATIIGIPEF Y
UTAQSISGTGALRIGALF LAKFNQGNRETY IPSPSUGHHY.
CALDFGGLIEDLEKIPEKS IVLLEACAHNPTGVDFTLEQUI
OGF ATGDIDRDACAVRTF EADGHDF CLAQSF AKNHGLYGE]
OVKILIRGLYSNPPVHGARIALE ILNNEDLRAQULEDYKLI
55CNDHIVNOIGHF CF TGLKPEQVOKL IRDHSV YL TNDG]
KVTK

4 |

and specify your search limits {only used if no protein data specified) :

« Protein database(s): ¥ Swiss-Prot T TrEMBL T FDE databases
¥ including splice variants

randomize databases |no ~| ionly with patterns, see help)
_Clear | » Taxonomic lineage (OC) / species (OS) filter
General options: (see NEVVT Tax.nnnmy ; separate multiple taxafspecies with a semicolon, e.g. Exkanota;

¥ Exclude motifs with a high probability of occurrence B ) e R R R CRR

» Description (DE] filter: e protease
™ Show low level score
™ Do not scan profiles [User Manual]
Show only sequences with at least hit(s) Allow at most [1 X sequence characters to match a conserved position in the pattern
Maximum of matched sequences [ 1000 :l' mmatch mode | greedy. overlaps, na includes jJ (for pattemns, see help)

[y: (will send results by e-mail)

START THE SCAN | reset |

Your e-mail (opt]




Horme ScanProsite Fro

pr__ A e- ScanProsite Results Viewer

This view shows ScanProsite results together with ProRule-based predicted intra-domain features (help).

Hits for all PROSITE (release 20.19) motifs on sequence 13-14-50-GENSCAN_predicted_peptide_2-424 aa:

found: 1 hit in 1 sequence

13-14-50-GENSCAN_predicted_peptide_2-424_aa (424 aa)

MEQICKRGLLISHNELAPAALRCESTWFSEVQHGP PDAIL GVTEAFFKFD TNPEEINL GAGATRDDHT
QPFYLPSVREAEFRVVSRSLDEEYATIIGIPEFYNEATE LALGEGSFRLAAFHNVTAN S ISGTGAL
RIGAAFLAKFUQGNREIYIP S P AWGNHV AT FEHAGLPYNRYRYYDFD TCALD FEGLIED LEKIPEE
SIVLLHACAHNFTGVDFTLEQOWREISALVEKRNLYFFIDMATIGFATGD IDRDAQAVETFEAD GHD
FOLAQSFARNNGLY CERAGAF TVLCSDEEEAARVIGQVEILIRGLY SNPPVHGARTAAR TLNNEDL
RAQULFDVELMADRI IDVRTELEDNLIELGS SONWDHIVNQIGHFCFTGLEPE QVOEL IFDHSVYL
TNDGRVSMAGVTSKNVEYLAE STHEVTE

1 16y 200 300 i S [S104) o0 oo =lv) Ao

ruler:

hits by gatterns: [1 hit (by 1 pattern) on 1 seguence]

Hits by PSO0105 AA_TRANSFER_CLASS 1 Aminotransferases class-l pyridoxal-phosphate attachment site

13-14-50-GENS~ ™ 424 aa)
270 - 283: SFAFIm GLyGERAG
Legend:
[ | . +
disulfide bridge active site other ‘ranges’ other sites

horizontal scaling: iD.E

do not show text labels: T

do not show sites in hits; T

do not show ranges in hitg: T
redisplay |




Aminotransferases class-l pyridoxal-phosphate
attachment site

Aminctransferases share certain mechanistic features with other pyridoxal-phosphate dependent enzymes, such as
the covalent binding of the pyridoxal-phosphate group to a lysine residue. On the basis of sequence similarity, these
various enzymes can be grouped [1.2] into subfamilies. One of these, called class-l, currently consists of the
following enzymes:

+ Aspartate aminotransferase (AAT) (EC 261 1), AAT catalyzes the reversible transfer of the amino group from
L-aspartate to Z-oxoglutarate to form oxaloacetate and L-glutamate. In eukaryotes, there are twio AAT Isozymes:
one is located in the mitochondrial matrix, the second is cytoplasmic. In prokaryotes, only one form of AAT is
found (gens aspC).

+ Tyrosine aminotransferase (EC 2.6.1.5) which catalzes the first step in tyrosine catabolism by reversibly
transferring its amino group to 2- oxoglutarate to form 4-hydroxyphenylpyruvate and L-glutamate.

+ Aromatic aminotransferase (EC 2 6.1.57) involved in the synthesis of Phe, Tyr, Asp and Leu (gene tyB).

+ l.aminocyclopropane-1-carboylate synthase (EC 44.1.14) (ACC synthase) from plants. ACC synthase
catalyzes the first step in ethylene biosynthesis.

+ Pseudomonas denitrificans cobC, which is involved in cobalamin biosynthesis.

« Yeast hypothetical protein YJLOG 0wy

The sequence around the pywridoxal-phosphate attachrment site of this class of enzyme is sufficiently conserved to
allowe the creation of a specific pattern.

Last updale:
April 2006  Pattern and text revised.

Technical section:

FROSITE method (with tools and information) covered by this documesntation:

AA_TRANSEER_CLASS_T, FS00105; Aminotransferases class pyridoxal-phosphate attachment site (PATTERN)

[GS] - [LIMMFYTAC] - [GSTA] - K - x(2) - [GSALVN] - [LIVMFA] - x - [GNAR] - {V} - R - [LIVMA]
Consensus pattern: - [GA]
K is the pyridoxal-P attachment site

Sequences known to belong to this ALL
class detected by the pattern:

Other sequence(s) detected in 1
Swiss-Prot:




To search for proteins with similar sequences, use BLASTHH:

BLAST

Run a BLASTEE search against the Swiﬁﬁ—Praﬂ_database by pasting the protein sequence from
GenScan into the input box on the BLASTp page. Choose the SwissProt database from the
database listhox, then press the "BLAST" button. Format your results as "Flat-query anchored
with dots for identities” by selecting the "Reformat these Fesults" link on the results page and paste
this alignment into vour notebook.

BLASTP Alignment (against SwissProt)

10



< BLAST
~ Home RecentResults Saved Strategies Help

r NCEI BLAST! blastp suite: BLASTP programs search protein databases using a protein query. more._. Beset page Bookmark

Enter Query Sequence

Enter accession number, gi, or FASTA sequence & Clear Query subrange &
CALDFEGELIEDLKKL PEKSIVLLEACAHNPTGVDETLEQWRE ISALVKKRNLY FFIDMEY -
(GFATGEDIDRDAQAVRT FEADGIDFCLAG S TAKNMGLY GERAGATTVLCSDEEEARRYMS From |
CVKILIRGLYSHPPVHGARTARE T LHNEDLEAQWLKDVKIMADRT I DVRTKLEKDNLIKLG
To I
-

SSQNWDHIVNQIGME CFIG LK PECVOKLIKDHSYVY LINDGRVSMAGVI SKNVEYLAESTH
EVIK

Or, upload file | Browse.. | °

Job Title l

Enter a descriptive title for your BLAST search &

Choose SearchSst

Database ISwissprot protein sequences[swissprut}j L2
Organism
Optional
Enter organism common name, binomial, or taxid. Only 20 top taxa will be shown. &
Entrez Query ||
Optional

Enter an Entrez query ta limit search @

FProgram Selection

Algorithm &% blastp (protein protein BLAST)
" PSI-BLAST (Pasition-Specific lterated BLAST)

" PHI-BLAST (Pattern Hit Initiated BLAST)
Choose a BLAST algorithm &

| Search database swissprot using Blastp (protein-protein BLAST)

| [ show results in a new window

11



:'_, BLAST

Home RecentResults = Saved Strstegies-. Help |

» NCEI/ BLAST! blastp! Formatting Results - FO2W3DNG01R [Reformat these Hesults]  [Edit and Resubmit] [Sign in above to save your search strategy]

Job Title: 13:14:50|GENSCAN_predicted_peptide_2j424_aa

BLASTP 2.2.17 iAug-26-2007)

Reference:

Altachul, Stephen F., Thowas L. Madden, Alejandro &. Schaffer,
Jinghui Zhang, Zheng Zhang, Webb Miller, and David J. Lipman
(1997), "Gapped BLAST and PSI-ELAST: a new generation of

protein database search programs", Mucleic &cids Res. 25:3359-3402.

RID: FOZWIDNGOLE

Datahase: Non-redundant SwissProt sequences
252,910 sequences; 95,429,281 total letters

< BLAST

Home || RecentResults | Sawed Strategies = Help

Query
Database
Job title

Request D

Format

rMCEN ELAST Format Request

Icl30322 13:14:80|GEMNSCAN predicted peptide 2424 3a(424 letters)
suissprot

1314 50GENSC AN _predicted_peptide 2424 aa

|FDQW3DNED1 R | View [eport Il_ Show results in a new window

Show | Aligrment =] as|HTML =] [ advanced view

Alignment View

Display W Graphical Overview [V Linkaout ¥ Sequence Retrieval

Feset form to defaults

¥ MCB-gi

MMasking Char acter: | Lower Case ;|| Nasking Color:
Limit results  Descriptions: | 100 ;l Graphical overview: | 100 LI Alignmerts: | 100 ;l

Qrganism  Type common name, binomial, taxid, or group name. Only 20 top taxa will be shown

Ertre=s cuery: |

Formatfor |7 pSlBLAST wyith inclusgion threshold: (0,001

12



aved !ratagta Hllp-

Job Title: 13:14:50|GENSCAN_predicted_peptide_2|424 aa

BLASTP 2.2.17 (Aug-26-2007)

Reference:

Eltachul, Stephen F., Thomas L. Madden, alejandro A, Schaffer,
Jinghui Zhang, Zheng zhang, Webb Miller, and David J. Lipman
(1997), "Gapped BLAST and PSI-BLAST: & new generation of

protein datahase search programs”, Mucleic Acids Res. 25:3389-3402.

RID: FOZU3DNGOLR

Database: Non-redundant SwissProt sedquences
252,910 sequences; 95,429,281 total letters

If you hawe any problems or gquestions with the results of this search
please refer to the BLAST FhQs
Taxonowy reports

Query= 13:14:50|GENSCAN predicted peptide 2424 aa

»NCBI BLAST/! blastp/ Formatting Results - FO2W3DN601R [Reformat these Results]  [Edit and Resubmit] [Sign in above to save your search strategy)

Length=424
- - & fﬂ ‘ hitkp:Jfanivs, ncbi. . nin o blast/Blast, cgi | - | b] \@v
::_ MCBI Minicourses HomePags L % hittps{ femse nichi nl,  nicoursesfxla.html [ 7 NCBI Blast:13:14:50 | GENSCAN_pr-.. [ ‘ |_| PROSITE documentation PDOCONOYS |

Distribution of 72 Blast Hits on the Guery Sequence

IMuuse—UverlU show defline and scores, click to show alignments

Color keyjor alignment scores

Distance tree of resultg MEW

Sequences producing significent slignuents: (gig?]a Val\Ele
gi|75042478 | sp | QSEEED |AATH PONPY Aspartate aminotransferase, ... _545 2e-154
gi| 1128965 |sp |FOOS0S5 | AATHM HIMAN Aspartate aminotransferase, mi... 543 de-154

gi 112984 |sp [POSZ0Z | ALTH MOUSE Aspartate aminotransferase, mi... 543 Se-154
i|112957 | 5p |POOS07 | AATM RAT Aspartate aminotransferase, mito... 543 Te-154
gﬂ'?'mmc}“& Aspartate aminotransferase, ... G542 le-153
gi|112985|sp |PO0S0E |AATH PIG Aspartate aminotransferase, mito... 538 2e-152 E
gi|116826]1 |sp|PL2544|48TH BOVIN Aspartate aminotransferase, ... 536 5e-L52 E
1i|1129581|=p |PO0OS0S | AATH CHICE Aspartate aminotransferase, mi. 9e-151 E
%m—ﬂmm Aspartate aminotransferase, mi. le-150
gi|11652561ap | PA6643 | 4AT]1 ARATH Aspartate aminotransferase, n. 429 le<kln E
gi|2506178|sp |P2G011|AAT]1 MEDSLE Aspartate aminotransferase 1 (Tr _418 2e-116
gi|lleB8258|5p | P46644|AATS ARATH Aspartate aminotransferase, c... _405 2e-112 E
gi|21542586 |=p | PA6645 |ALTZ ARATH Aspartate aminotransferase, ... 405 2e-112 E

gi 112972 |=p [PEET734|AATC DAUCA Aspartate aminotransferase, cytop 404 Je-112

gi 584706 |sp [F378335 | AATC OFYSJ Aspartate aminotransferase, cytop 40l 3Je-111

13
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Proteins

2420
2605
1786
1873
1482
1499
1800
1768
1841
5955
1560
1858
3187
3927
1605
2267
1697
4118
4066
3167
4275
3515

575
5567
3835
1714
2015

teins encoded in complete genomes

e delineated by comparing protein sequences encoded in 43 complete
b S consists of individual proteins or groups of paralogs from at least 3

-

€S NCBI

COGnitor

ol aalal )
ome Q

15



To search against the CO{Gs database, click here:

Clusters of Orthologous Groups of protems (COGs) were delineated by companng protein
sequences encoded i 43 complete genomes, representing 30 major phylogenetic ineages. Each
G consists of indiwidual proteins or groups of paralogs from at least 3 lineages and thus
corresponds to an ancient conserved domain. Tse the COGnitor to compare the protem sequence

to the COGs database.

FPaste the FASTA formatted protem sequence from GenScan mto the COGmtor mput box and
sress the "ecampare fo COGs" button.  Click on the link to the highest-scormg COG and click on
the disk icon to save the sequences i the COG to a local fle on your desktop to be used as mput
o Wultalin below. Drag thiz file from your desktop onto your "tools" browser window to display th

sequences. Then copy and paste these mto your notebook under "COGs FASTA Sequences”.

COGs FASTA Sequences

16



COGs

Phylogenefic classification of proteins encoded in complete genomes

Clusters of IDrtholnongnonus Groups of proteins (COGe) were delineated by comparing protein sequences encoded in 43 complete gen

representing 30 major phylogenetic lineages. Each COG consists of individual proteins or groups of paralogs from al least 3 lineages
corresponds Lo an ancient conserved domain.

Seience 1997 Oct 24;278(5338):631-7
Muclete Acids Res 2001 Jan 1; 29(1):22-28.

COGnjtor

Protein/Gene name: Text search:
Code Name Pr‘)tf’il('i o Principal component analysis of genomes
m COGs
O A Archasoglobus fulzidus 2420 1g72 Listof COGs
&0 Hulobactarium so. NRC-1 2605 1701 Distribution
Meihanococcus janraschii 1786 1330
< Methanobacierium thermoautoirophicum 1873 13E8 Co-occurrences
Thermopiasma acidophilum 1482 1230 Phylogenctic patterns
¢ P .
Thermoplasma volcanium 1499 1243 Phiylogenetic pattems search
K Pyrococcus Rorikoshii 1800 1378
- Pyrocoeous abyss 1768 1436 Functional categories
O 72 Aerapyrum pernix 1841 1178
oY Saccharawyess caravisias 5055 2200 4 K L
& Q Ageagex asalious 1560 1329 D OMNTT
&V Thermoioga marilima fEEShaleel — — T T T
<D LDeinococcus radiodurans 3187 2226 G C E F H I Q
Mycobacterium tuberculogic 3927 2585
*R Mycabaciorium lepras 1605 1134 RS
oL Lastacoceus inctis 2267 1618 Pathways and
- Streplacoccis pyogenss 1697 1211 ginetional systems
& B Bacillus subiilis 4118 2870
- Barilius halodurass 4066 2878 FIP
& C Synechocystiz 3167 2159

COGnitor
Compare your sequence to COG da
Hel
compare to COGs Claar | BeTsto3clades ¥ E_E i
xample

Paste your sequence and press the button above.

MSOICKRGLLISHRLAP LALRCKSTHFSEVOMGPPDATLGYTEAFKED THEEKINLGAG R
YRODMTOPFVLPSVREAEKRVVSRSLDKEYATI IGIPEF YNKATEL ALGKGSKRL AAKHN
VTAQSISGTGALRIGLAFLAKFWQGNRE IV IPSPSWGNHVAIFEHAGLPVNRYRTYDKDT
CALDFGGLTEDLKKIPEKS IVLLHACAHNP TGVD P TLEQWRE 3 ALVKKRNLYPF IDHAY
©QGF ATGD IDRDAQAVRTFEAD GHDFCLAQSF ARMMGLY GERAGAF TVLCSDEEE LARVHS
QVEILIRGLYVSNPPVHGARIALE ILNNEDLRAQUWLKDVKLMADRI IDVRTELKDNL TKLG
SSO%HDHIVNQIGMFCF TGLKPEQVQKL IKDESVYL THDGRVSNAGYV TS KNVEYLAESTH
KV T]

I~ Skip low-complexity fltering
-

17



Anonymous (424 letters)
20_ E |COGL448 | Aspartate/aromatic aminotransferase Bl e Cl.ades Help
proteins pet-score: 51
I '|""|'\"'|"" 424 letters
—8 ) 2049 =>YLROZ7c (232) — COGL448
] +  EES =>NMEOS40 (3807) - g
— » 881 — NMROTIS (397) - 2
853 =>HI1617 (326) - C
e } 833 —»PA3139 (398) -
P B31 =SPMO&21 (396) -
e BJ5 = aspC (396) — COC
—— E1S = ZaspC (336) - COoGl448
— - THE =>VC1283 (413) - COG1
— ) Tl = WMB1&678 (387} — C
— ) T80 = NMA1937 (397) —
— ¥ T24 =>XF00346 (400) - COGEl4944
= > T10 = PAOBTO (399) - CCGi44s
703 = zryrB (397) - CoGl44s
—ee————————————— 709 = tyrE (387) - COG144Z
=1 B 675 = YEL10O&w (451) — COGId48
—— - 666 =>CEn0740 (385) — COGid4s
624 = m110405 (394) — COGLa4s
—f b 615 = ¥CAQSEIS (404) — COG
i - 6131 = CTe37 (400) - COGi448
118 —»aq 1363 (394) - COGO438
—  _+————— 103 —>BS path (352) - COGO436
— } 102 —»>PRAROEIS (389) — COGO436
1A9 TINIASAS [SALY [l a Tetal- el
e Help
E | ©0G1448 | T3rB | Aspartate/aromatic aminotransferase
info Crenome context
Pathways / PHENYLALANINETYROEINE EIOSTNTHESTS
Functional systems TEUCTNE BICOSYNTHESIS
A EF G HaSlE U REKET
: - H o stz PMO621
PAS P
5
- HEF0036
Xfa
N HNMEDS40 MADT19
Nme | NME167E WA 1537
J
- mil0405 -
Mo
) E B ZaspC )
ENT | aspC ZtwrB
‘ X ‘m ‘ E ‘PAOSTO PA3139 ‘ I ‘ CT637 CPu0740

18



To generate a multiple sequence alignment, use:
Haltr¥lin
Paste the sequences from your best—hit COG, saved in your "COGs FAST A Sequences”
notebook area, into the input box of Multalin. Also paste in the protein sequence derived from
(enScan to include your unknown sequence in this alighment and press the “Start Multalin/”

button. Display these results in text form by clicking on the "—Results as a text page (msf) "
link. Paste this Multalin display into your notebook.

Multalin Alignment

19



Multiple sequence alisnment by Florence Corpet

Published research usmg this software sheuld ciie:

“"Multiple sequence

F. CORFET, 1988,

e aligninent with lnerarchical custermg’’

Nuel Acuds Res., 16 (22), 10881-10890

I INRA

Horre page LG C -Auzetile
il
@ Sequence data
Cut and paste your sequences here below. C@
»08:258: 21| GENSCAN predicted peptide 7424 aa il
MSOTCRRGLLTSNRLAR AALRCRETUFSEVONGPEDATLGVTEAFRKD TNPRETNLGAGA

{zample sequences

YRDDNTQPFVLPSVREAEKRVVSRSLDEE TATI IGTPEF YNKA TELALGKGSKRL LLKHN
VTAQS ISGTGALRIGAAFL AKFUQGNRE I TIPSPSUGNHVATFEHAGLPVNRYRYYDEDT
CALDFGGLTEDLKKTPEKS IVLLHAC RENPTGVDPTLEQIRE IS ALVEKRNLYEF IDMAY

QGFATGD IDRDAQAVRTFE ADGHDFC LAQSF AKNMGL Y GERAGAF TULCS DEEELARVHS
QVEILIRGLYSNFPVHGARIALEILNNEDLRAQULEDVELMADRI IDVRTKLEDNLIKLG
SSONVDHIWNQIGHFCFTGLKPEQVORL IKD HSVYL TND GRUSNAGUTSKNVEYLAES TH

EVTE

btyce

MFQKVDATAGDE ILTLHERFKEDFRS DEVIL S IGLYTHEDG T IFQLQAVAE AEARLITAQFHGASLYLFUE ~|

o1 select a file: I Browse... | ™
o Seguence input format: | Auto

14:10:32 1GENSCAN_pre
YLROZ27c

aspC

HI1617

byrB

CT637

CPn0740

YKL106w

Consensus

14:103321GENSCAN_pre
YLROZ27c

aspC

HI1B617

tyrB

CT637

CPnO740

YKL106w

Consensus

14:10:321GENSCAN_pre
YLRO27c

aspC

HI1617

tyrB

CT637

CPnO7d0

YKL106w

Consensus

14210232 1GENSCAN_pre
YLRO27c

aspC

HI1617

tyrB

CT637

CPnO7d0

YKL106w

Consensus

1 10 20 30 a0 50 6O 70 80 90 100 110 120 130
|

I
NSOICKRGLLISHRLAPARLRCKSTHFSEVONGPPOAILGYTEAFKKDTHPKKINLGAGAYRDDNTOPFYLPSYREREKRYYS—-RSLDKE--YATIIGIPEFYHKATELALGKGSKR-~
HHKRTOEYKNTRATHS----ATLFNHIELL PPDALFGIKORYGADORATKYDL GIGAYRDDHGKPHYLPSYKAREKLTHADSSYNHE-~YLGITGLPSLTSHARKIIFGTOQSDA
HFENITAAPAGPTL GL ADLFRADERPGKTHL GIGYYKDETGKTPYL TSYKKAEAYL ~LENETTKN--YLGIDGIPEFGRCTAELL FGKGSAL-
HFEHIKARPADPIL GL GEAFKSE TREMKTHL GIGYYKDAOGT TPTHHAYKEREKRL~FOKEKTKH-=YL TIDGTADYHEATKALL FGKDSEY-
HFOKYDAYAGDPIL TLHERFKEDPRSDKYHL SIGLYYNEDGITPOLOAYAEREARLNAOPHGASL =YL PHEGLHCYRHAIAPLLFGADHPY:
HSLFEOLPSFSPDSILGLACAFOEDPREDKINLLLGTYEREKKRYGGF SSYRKADS-YFFDDEKDKH--YLPIKGSSTFLEENARLCFGE-
HSFFHHIPTFSPDAILGLOKYFFADKRPEKYHLYIGYYEHPOKRYGGLSCIRKAOT-¥ILEEEQNKS--YLPISGLOIFLDENRELYFGA- PSATY
NLFTFLTNl:SLIIRPV\'T5SLSF‘-"PRHPPI]KU'LELSEHFI<K‘.’KNU'NKII]LT‘JGI\'KDGIIGKU'TTFPSUFII<FIIIKLIESHLELNkNLS\'LPITESKEFQENUHKFLFKESCPQFEPFVLHHDFISF
sesresesesssarsassesresesef oV ppliilel bRk dor, JKEELLEG. Y dL e L Lost UkRBkG L L el kL YLPALGL L L L L

BrrrrsnraralasFos,

131 140 150 160 170 180 190 200 210 220 230 240 250 260

1

RAOSTSGTGALRIGAAFLAKFHOGHREIYIPSPSHGHHYATFEHAGLPYHRYRYYDKDTCALDFGGLIEDLKKIPEKS:
VOSLSGTGALHISAKFFSKFFP-DKLYYLSKPTHANHHATF ENQGLKTATYPYHANE TKSLDLHGFLHATOKAPEGS—
RATPGGTGALRYARDFLAKNTS-YKRYHYSHPSHPHHKSYFHSAGLEVREYAYYDAENHTLDFDAL THSLHEADAGD-
VASLGGTGAL RTAREF TKROTK=AONYHISTPTHPHHHATFNAYGHTTREYRY YDAERKALDHEHLLEDLSOASEGD=
IOTLGGSGALKYGADFLKRYFP-ESGYHYSDPTHENHYAIFAGAGFEYSTYPHYDEATHGYRFHDLLATLKTLPARS—
YORTGGTGALHLGASYYAN-ASLAGKYYIPSOTHGNHSRIFAHOGLALEY YPYYDOETKEL DLAGLKAILRSAPETS- LYLLHCCCHNPTGKDIPLSERPETITITKERDLIPFFDHAYLGE
FOSLGGTGALHLGARLLSY-AKGSGKYYYPEQTHSHHIRIF SOEGLEYIRYPYYSKEQKOLLFEPLIAFLKEYEKHS— YILLHGCCHHP TGYDF TEDHHKELAILHKERELIPFFOTAYOGF
VATLSGTGAL AYARKFLALFT--SROTHIPDPSHANHKHTF OHHGFE-HIYRYSYYKDGATDIDGHTEAL KTFAYHHOGENNKHPPCTIL HACCHHP TRLOPTKEQHEKTTOTIYELKHYPIVOHATAGL
wil, 1g6LGAL, . A, fla,....o.. tuip pbHUHH, TF, . .Gle, . Y, yyd. b, dd, cgli, Dk, oPosSecasessea W ILH CCHNPTE, Dpt eqH, ii. ..o, 0o p. DL AYQEF

I
IYLLHACAHKPTGYDPTLEQHRETSALYKKRHLYPFIDHAYQGF
TFYLHSCAHKPTGLOPTSEQHVOIVDATASKHHIALFOTAYQGEF
YVL FHGCCHHP TEIDPTLEQHAOTLAOL SYEKGHL PLFDFRYQGF
VYVLL HGCCHRP TGIDPTPEQHOEL ARLSAKNGHLPLFDFAYOGL
IYLLHPCCHRPTGADLTHDOHDAYIETLKARELIPFLOIAYOGF

261 270 280 290 300 310 320 330 340 350 360 37 380 390

1
~EE----AARYHSQVYKILIRGLYSHPPYHGARIAREIL NNEDLRAQHULKDVKLHADRIIDYRTKLKD
HHNKTIKFHVTSHLHKIIRSEVSNFPHVEHKI\'HKLLETFELTEHNHKDHVTHSSRITKHRHHLRD
===YDRAFSOHKARTRANYSHPPAHGASYYATIL SHOALRATHEDEL TOHRORTARHRALFYH
=ASTSLTOVYKSTIRTLYSHPASHGGATYATYLNDAQLROEHENEL TEHRERIKKHRHLFYQ
~AGRYLGOLKATYRRHYSSPPNFGAOYYARYLNDEALKASHLAEYEEHRTRILAHROELYK
ASG-IEEORRPYRLCT: ~GYTTFYAGGASKIFSLYGSRYGFFGAIHODK- ~LHRILSFLEEQIRGEYSSPAREGYATYTSIL SHPYLROEMELELNGIROSLEEIRSSFYL
AHG-TELORKPIEIFT---5SE---GHTYLYARSSSKNFAL YGERVGYFAYHSTFT— ~L YKTHSFLEEKTRGEYSSPARHGYETYSTTL SHPYL KEEHOSEL HF TRESLGKHRTRFYA
ESENLLKI]H\'LLRL[1NVNKYPNllSNEIFL[:llﬁFHKNH[iLVEERVESLSVITPHTHNNEKFNFLIIuKNSLﬂuNIDSﬂLKKIVREHVSSFPEVESR\"\'NV\"L5I]FKLKHHNFKDVDFHVHRLHHVRHEHFD
a6, 1..0ayeiriiesicsissnsnss Vo SFsKnfedYeeRvB. Fav.iiiiiaaiisiisiasaanssssasqlke o IREYSSPPL B L Tvaslss s Ko v anraricanRo s ave

am 400 410 420 430 440 450 460 468
1

1

HLIKLGSSONHDHIVHOIGHFCFTGLKPEQYOKLIKDHSY YL THDGRYSHAGYTSKHYEYLAESIHKYTK

HLVKL GTPGHHDHIVHOCGHFSFTGLTPOHYKRLEETHAYYLYASGRASIAGLHOGHVEYVAKALIDEYVRFYTIEAKL
TLOEKGANRDFSFITKANGHFSFSGL TKEAVLRLREEFGYYAVASGRYHYAGHTPDRHAPLCEATVAYL
LLKEYGAEQDFSFITEQNGHFSFSGL TGEQYDRLKHEFATYAVRSGRINYAGITEDNIRYLCESTVKYL
YLSTEHPERNFDYLLHORGHFSYTGLSAROYDRL REEFGYYLIASGRNCYRGLNTANYORYARAFARYH
AHRNY-AGHSFDFIASOKGFFGYPGF SKEQYLFLREELGIYTTAGGRFHLHGITOKHINRYTHGFADAYEYPRSYS
ALRKY-AGHTFOFLLSQHGFFAYPGFSDKOYLFLREQHAYYTTAGGRHHLHGITEKHIDHYYQSFIOAYEL
RL--—-GHPDLYHFAQOHGHFY Y TRF SPKOVETL RHNYF VYL TEDGRLSLSGYHDSHYDYLCESLEAYSKHDKLA
Heiveaselfd i, 0,6nF 2Lels, .qV, . Lre, .. !Y1ka,6R, , .ab.n. N yl.es. . Veeiiiansas

1

ATGDIDROAQAYRTFE---AD---GHDFCLAOSFAKHHGLYGERAGAF TVLCSDE-
ATGDLDKDAYAYRLGYEKL ST---YSPVFYCASFAKNAGHY GERVGCFHLAL TKO -
ARG-L EENAEGL RAFA===AH--=HKEL TYASSYSKHFGL YNERYGAC TLYAADS~
ANG-LDEDAYGLRAFA ~HKELLYASSFSKNFGL YNER VGAF TLYAENA~
GAG-HEEDAYAIRALA ~GLPALYSHSFSKIFSLYGERVGGLSYNCEDA-
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PAOB70 ALAPHGLAERFAHYGAORGHFSYTGLSPOOYARLRDEHAYYLYSSGRANYAGLDARRLDRLAOATAQYCAD
CT637 AHRNY-AGHSFDFIASOKGFFGYPGFSKEQYLFLREELGIYTTAGGRFHLHGITDKHINRYTHGFAQAYEYPRSYS

CPn0740 ALRKY-AGHTFOFLLSOHGFFAYPGFSDKOYLFLREOHAYY TTAGGRHHLHGTI TEKHIDHYYOSFIOAYEL
YKL106w RL=--=--GHPDLYHFAQOHGHFYYTRFSPEOYEILRNHYFYYLTGDGRLSLSGYHDSHYDYLCESLERYSKHDKLA
Conszensus  .L....o...fdfi..q.GeFsy. gls, OV rle d.. 'Y v . GR. . vagl...n..yla.ai,.v..ouu...

Aralable files:
-Sequence Input file

-Cluster file
-Besults as a fasta file
-Fesults as a text page (ms

EIP new

Get a better wiew of your protein family - phylogenetic tree, pruned tree and subtrees; s

-Eesults as postscnipt page(s) with EZPript (protein only

L]

- Alipnment and tree descrption idd) ™
coloured alignment and subalignments.
- Eesults as an html page (needs to enable style sheets)

new

-Eesults as a text page with colour indications (heed a text editor) @
-Eesults as a sif wnage

Add one sequence to the aligmnent@ o

Cut and paste vour sequence here below (FASTANMULTATIN FORMAT ONLY).

<skip>

Symbol comparison table: blosumé62
Gap weight: 12
Gap length weight: 2

Consensus levels: high=90% low=50%
Consensus symbols:

! is anyone of IV

$ is anyone of LM

% 1s anyone of FY
# is anyone of NDQEBZ

<skip>
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09:43:59|GENSCAN_pre
YLRO27c
tyrB
ZtyrB
NMB1678
NMA1937
PA3139
XF0036
aspC
ZaspC
VC1293
HIl617
PM0621
NMB0540
NMAO719
VCAQ0513
ml110405
PA0O870
CT637
CPn0740
YKL106w
Consensus

09:43:59|GENSCAN_pre
YLRO27c
tyrB
ZtyrB
NMB1678
NMA1937
PA3139
XF0036
aspC
ZaspC
VC1293
HIl617
PM0621
NMB0540
NMAQO719
VCA0513
ml10405
PA0870
CT637
CPn0740
YKL106w
Consensus
<skip>

251

PFIDMAYQGF
ALFDTAYQGF
PFLDIAYQGF
PFLDIAYQGF
PFMDIAYQGF
PFMDIAYQGF
PFLDIAYQGF
PCIDLAYQGF
PLFDFAYQGF
PLFDFAYQGF
PLFDFAYQGF
PLFDFAYQGL
PLFDFAYQGF
PLFDFAYQGF
PLFDFAYQGF
PFVDIAYQGF
PFVDIAYQGF
PLIDFAYQGF
PFFDMAYLGF
PFFDTAYQGF
PIVDMAYQGL
Pf.D.AYQGE

301

YGERAGAFTV
YGERVGCFHL
YGERVGGLSV
YGERVGGLSV
YGERVGGLSV
YGERVGGLSV
YGERVGALST
YGERVGGLSI
YNERVGACTL
YNERVGACTL
YNERVGAFTL
YNERVGAFTL
YSERVGAFTL
YNERVGAFTL
YNERVGAFTL
YRERTGAAIV
YRDRVGAAMV
YRDRVGALIV
YGSRVGFFGA
YGERVGYFAV
YGERVGSLSV
Yg#RvGa. .v

ATGDIDRDAQ
ATGDLDKDAY
GAG.MEEDAY
GAG.MEEDAY
GGD.LDSDAY
GGD.LDSDAY
GNG.IEEDAA
NQG.IDADAY
ARG.LEEDAE
ARG.LEEDAE
ASG.VEEDAA
ANG.LDEDAY
ANG.LEEDAF
GNG.LEEDAY
GNG.LEEDAY
GDG.LEQDAQ
GDG.LEADAL
GDG.LEEDAW
ASG.IEEDRR
AHG.IELDRK
ESGNLLKDAY
..G.le.Da.

AVRTFE. ...
AVRLGV...E
ATRATA. ..
ATRATA. ..
AVRKAV. ..
AVRKAV. ..
AVRLFA. ..
ATRLILA. ..
GLRAFA. ..
GLRAFA. ..
GLRIFA. ..
GLRAFA. ..
GLRTFA. ..
GLRVFL. ..
GLRVFL. ..
GLRYMA. ..
GLRLLA. ..
AVRLFA. ..
PVRLCI...
PIEIFTI. ..
LLRLCLNVNK
..Rl.a....

NEQPEERIRDRNPPEHOEAENN

.LEE. ...
.AQNKTI
.CEALL L.
..EAL ...
..EE....
EEL L L.
..DE....
..EQ. ...
.LET. ...
ET. ...
LTV L L
CETL L.
..OI. ...
LET. ...
.LAT. L.
.LQE. ...
CAQL L.
.LEKL. ...
.ILD. ...

. .ADGHDFCL
KLSTVSPVEV
. .AGLP.ALV

.AGLP.ALV
. .MELP.LFV
. .MELP.LFV
. .SGLS.FFV

.EGISNYVV
.HKELIV
.HKELIV
.NSEILV
.HKELLV
.HKELLV
.NTELLT
.NTELLT
.MEEMLTI
.VPEMVV
. .LPEVLV
.. .AGVTTFV
.. .EGNTVLV
YPNWSNGIFL

BOR W m 2 2 <R R

AARVMSQVKI
KPAVTSQLAK
AGRVLGQLKA
AGRVLGQLKA
ADLVFGQLKF
ADLVFGQLKF
SARVLSQVKR
AQATQSQVKR
VDRAF SQMKA
VDRAF SQMKA
AETAFSQVKA
ASTSLTQVKS
AATALTQVKT
AARAHSQVKT
AARAHSQVKT
VTNARGKMLT
ADVAMSQMLS
LTDLRSQLAF
LNRILSFLEE

300
AQSFAKNMGL
CQSFAKNAGM
SNSEFSKIFSL
SNSEFSKIFSL
SNSEFSKNLSL
SNSEFSKNLSL
SSSFSKSEFSL
ANSYSKSFSL
ASSYSKNFGL
ASSYSKNFGL
ASSFSKNFGL
ASSFSKNFGL
ASSYSKNFGL
ASSYSKNFEGM
ASSYSKNEGM
TTSCSKNFGL
ASSCSKNFAV
TSSCSKNEFGL
AGGASKIFSL
AASSSKNFAL
CQSFAKNMGL
a.S.sKnfg$

350
LIRGLYSNPP
ITRSEVSNPP
TVRRNYSSPP
TVRRNYSSPP
TVRRIYSSPP
TVRRIYSSPP
VIRTNYSNPP
ITIRTIYSSPS
ATIRANYSNPP
ATIRANYSNPP
ITRSIYSNPP
ITRTLYSNPA
ITRTLYSNPA
ITRTLYSNPA
ITRTLYSNPA
LARSTYTMPP
AARAMYSMPP
LARNLWSTPP
QIRGEYSSPA
KIRGEYSSPQ
IVRGMYSSPP
.iR..yS.Pp
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http.//Amww.nechi.nlm.nih.gov/Structure/cdd/cdd. shiml

Conserved Domain
- recurring unit in molecular evolution,
whose extents can be determined by
sequence and structure analysis
- performs a particular function
- represented as a multiple local sequence
alignment of proteins containing the domain

23



Conserved Domain Database

Pfam SMART COG KOG PRK

l

- A position-specific scoring matrix (PSSM) is calculated
- CD-Search can be used to search against the PSSMs
- Manual ¢ on of CDs has begun

24



Conserved E
5 3“‘ 355'!

MewSearch | PubMed | Mucleotide | Protein | Structure | Taxonomy | Helg

Search Conserved Domains on a protein

Search against database: [cDD -- 23523 PSSMs ~

Enter Protein Query as Accession, Gi, or Sequence in EASTA format
>14:42 :25| GENSCAN predicted peptide 2|424_sa
MEOICKRGLLISNELAP AALRCESTWF SEVONGPPDAILGVTEAF KKDTNPEK INL GAGA
FRODNTQPFVLPSVREARKRVVSRSLDEEVATIIGIPEF YNKATEL ALGEGSKRL i AKHN
VTAQSISGTGALRIGAAFLAKF UQGNRE IVIPSE SWGNEVATFEHAGLPVNRYRYYDEDT
CALDFGGLIEDLKKIPERSIVLLHACAHNPTGVDPTLEQWRE ISALVERRNLYPF IDMAY
QGFATGDIDRDAQAVRTFEADGHDF CLAQSF AKNMGLYGERAGAF TVLCSDEEE L ARVMS
OVKILIRGLYSNPPVHGARIAAEILNNEDLEAQULKDVELHADRI IDVRTKLKDNL IKLG
OVOEL TKDHSVYLTHDGRVSMAGVTSKNVEYLAESTH

Submit Query Reset | I Force live search

Advanced search options

Maximal hits [100 Expect Value threshold | 0.01 =] W Apply Low complexity filter

Retrieve pravious search with RID# | Retrieve

Help | Disclairer | ¥Write to the Help Desk
MCBI | MLM | NIH

Conserved |

NewSearch | PubMed | WNucleotide | Protein | Structure | Taxcnom [ Help

Query sequence: [(local sequence)lcl| g@742: 25| GENSCAN_predicted_peptide_2 |424_aa)

© Concise Result @ Full Result [ Show Search Infarmation

Tyrtl
fninotran_i_2 -
£OGB436 -
PREBH637
FPRKB7568

Descriptions

H Title Pssmid Multi-Dom E-value
EITii e
HPRK09257, PRKDY257, ammatic-amino-acid aminotransferase 17018 No le-"42
[Hpram00145, Aminotran_1_2, Aminotransferase class | and Il. Mo Se-75
[+IC0GO436, COGO436, Aspartateiyrosinelaromatic aminotransferase [Aming acid transport a... 30785 No 2e-°6
[+PRKDEEIT7, PRKDBE3T, hypothetical protein 76749 Mo 2.0
[+HPRKO7568, PRKD7568, aspartate aminotransferase. 4e-06
[+C0GI073, HisC, Histidinel-phosphatelaromatic aminotransferase and cobyric acid decarbo.. 30428 No 1e-05
HPRKO7580, PRKO7540, LL- nelate ase 76190 Mo 305
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HOME

E5: -

Entrez

‘ (e{s]s} [ Structure

Protein

Help

TyrB, with user query added &

Aspartateftyrosinefaromatic aminotransferase [Amino acid transport and metabolism]

Jignment

Reforrnat | Format: I Compact Hypertext 'I Row Display: | up to 10 'l Color Bits: I 2.0 bits 'I Type Selection:| the most similar members ;I

i
oi
oi
oi
oi

gi

3TAT &
query
1ARS
1ART
10I5_4

lieBz62

157936596
15676446
17545728
19112273

3TAT 4
query
14RS
14RT
10T &

1168262

5
P T e S o =

i

68
22
687
687
67
67

0 e L QEVDATAGDP ILTLMERFKEDPRSDEVNLS IGLYYNEDGIIFQLOAVAEAEARLNAQF . [1] . GASLYL
0 e L SEVONGPPDAILGYTEAFKED TNPEEINLGLGATRDDNTOP FYLPSVREE AEKEVWIRS LDEETA
A0 b L ENITAAPADPILGLADLFRADERPGEINLGIGYYKDETGETPVL TSVEKAEQTLLENE TTENYL
el B ENITLLPADPILGLADLFRADERP GEINLGIGVYKDETGKTFVL TSVEKAEQYLLENE TTEMNYL
A L B ENITLAPADPILGLADLFRADERP GEINLGIGYYKDETGKTPVLTSVEKAEQYLLENE TTEMYL
0 L EHIKAAPADP ILGLGEAFKSETRENEINLGIGVYEDAQGTTF INHAVEE AEKELF DKE ETENTYL
o0 b B KHIELAPADP ILGLGEAFKAETRPEEVNLGIGVYED ASGATE IVKAVEE AEKELLESE TTENYL
o0 b B KHIELAPADP ILGLGEAFKAETRPEEVNLGIGVYED ASGATFLVKAVEE AEKELLESE TTENYL
0 e L SAVELAPRDP ILGLNEAFNADARS TEVNLGVGVYF TDEGEIPVLRAVOEAEKARL AMA APRGYL
-[1].F.[3] .ADVPNGPPLPIFGITEAYEKDGDVEENNLGAGTYRDDAGKF YYLPSVRQLETELLSQK LDEETAL
PHEGLNCYRHATAPLLEG. [1] .DHPVLEQQRVATIQTLGGIGALEVGADFLERY FPESGVIVIDFTUENHVAIF
TIIGIPEFYNEATELALG. [1] .GEKRLAAKHNVTAQS ISGTGALRIGAAFLAKF . [1] . QGNREIYIFPSESWGHNHVAIE
GIDGIPEFGRCTQELLFG. [1] .GSALINDKRARTAQTPGGTGALEVALDFL AKIN TSVERVWVENE SWFNHESVE
GIDGIPEFGRCTQELLFG. [1] .GSALINDERARTAQTPGGTGALEVALDFL AKN TSVERVIUVENESWFNHESVE
GIDGIPEFGRCTQELLFG. [1] .GIALINDKRARTAQTPGGTGALRYALDFLAKN TSVERVWVSNE SWFHHESVE
TIDGIADYNEQTEALLFG. [1] .DSEVIOSNRARTVOSLGGTGALRIALEFTERD TEAUNVTISTETUFNHNAIF

138
163
137
137
137
137
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NCBI

965 =

Structure Frotein

TE AP | Entrez

TyrB, with user query added =

Aspartate/tyrosingfaromatic aminotransferase [Amino acid transport and metabolism]

ructy

Structure Wiew

Program: |EnSD 'I
Drawing: |AIIAtoms .-|
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