


Introduction:

In this course (http://www.ncbi.nim.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.

URLSs Used:

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

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

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

COGs: http://www.ncbi.nlm.nih.gov/C0G/o0ld/

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

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 (GenScan)

|dentify motif/site (Sca

Search for similar sequences (Bl

Predict function (COG)

Perform multiple sequence alignment (Multalin)
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 DA sequence into the GenScan input window. Press the "R Gensean " button,
Select the profein translation with the highest exon P-values and paste this FASTA formatted
output into your noteboolk.

Protein Sequence from Genscan

El




The New GENSCAN Web Server at MIT

Identification of complete gene structures in genomic DNA

For information about Genscan, click here

2389041 gotoctgtot gaacgatcoca gogogatgbt gatcaccgoc ttghtgtoat
catccacaat

239101 gatggtgacy LLgacatggy ttLtgtitgos ghaattgagy cgocctgasgt
ggaagtococt

239161 atgoagasac ttoggatggs tgbtgoacto cagatgotgs ttgotassaac
gaaagotogos

239221 amagotcoagy accatggott ggatgactoc cgaagotooe gotogaatas
gattotggoa

239281 goootgttte tocaacdtta goatccacda cgtaaccadd Jagrtasgot
gotgaagatt

239341 agacatctod cgocasaagat totoogooty cadgadtdtga tacgaatodt
agoagoctto

To have the

Fun GEMNSCAN 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: Humanlso.smat

Predicted genes/exons:

Gn.Ex Type S .Begin ...End .Len Fr Ph 1/Ac Do/T CodRg P.... Tscr..

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

1 PIyA + 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 0 10 86 251 0.999 17.47
2.04 Intr + 2935 3183 249 0 O 73 100 586 0.999 55.93
2.05 Term + 3253 3948 696 0 0O 90 49 1324 0.999 122.25
1 PIyA + 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_aaMPRTLPWTTVFTAVASSARAKSMEKLTVV
FLLRMHSALVVSQPSMATRVNLPVFDPQSLNSRAPAKTTSAAQAITAYLSIFFHL IELQGKR IGWLFRWLSPL
SASSQRYESTKSGESPKTTQSFRMNGKQLRAATQKKAFFDD

>13:45:35]GENSCAN_predicted_peptide_2]424 aaMSQICKRGLL I SNRLAPAALRCKSTWFSE
VQMGPPDA I LGVTEAFKKDTNPKK INLGAGAYRDDNTQPFVLPSVREAEKRVVSRSLDKEYAT I 1G1PEFYNK
ATELALGKGSKRLAAKHNVTAQS I SGTGALR I GAAFLAKFWQGNRE 1Y I PSPSWGNHVA I FEHAGLPVNRYRY
YDKDTCALDFGGL I EDLKK I PEKS IVLLHACAHNPTGVDPTLEQWRE I SALVKKRNLYPF I DMAYQGFATGD
DRDAQAVRTFEADGHDFCLAQSFAKNMGLYGERAGAFTVLCSDEEEAARVMSQVK I L IRGLYSNPPVHGARIA
AE I LNNEDLRAQWLKDVKLMADR I IDVRTKLKDNL I KLGSSQNWDH I VNQ I GMFCFTGLKPEQVQKL IKDHSV
YLTNDGRVSMAGVTSKNVEYLAES IHKVTK

>13:45:35|GENSCAN_predicted peptide 3]|221 aaMSNLQQLNSLVTSWMLTLEKQGCHNLIRA
GASGVI1QAMVLSFGSFRFSNQHLECN IHPKFLHRDFHFRRLNYGNKTHVNVT I 1 VDDDNKAV INTALDRSDRS
YYACDGGCLDEPVLLTQNRRQFPVKLTEPLTAILLY I TEDKQHMEELHHAIHVKEVVEAPAHEQHL I ALHRHGH
QLGGLPTLFWVSVCAI I IVFHIFLCKL I IKEYCEPSDKLRYRYNKP






piék ScanProsite

Home ScanProsite ProRule Documents Downloads Links

The ScanProsite tool [Help / Commercial users] allows to scan protein sequence(s) (either from UniProt Knowledgebase (Swiss-ProtTrEMBL) or PDE 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 motif(s) [ Reference [ Download
ps_scan, the standalone version]. The program PRATT can be used to generate your own patterns. You may either.

+ Enter one or more PROSITE accession numbers andfar patterns [1 by line] to search the UniProt Knowledgsbase (Swiss-ProtTrEMBL) andior PDE databases, OR
» Enter one or more sequences [raw, Swiss-Prot or fasta format] andior UniProt Knowledgebase {Swiss-ProtTrEMBL) accession numbers andior PDE accession numbers

[1 by line] to be scanned with all patterns, profiles, rules in PROSITE, OR
» Fillin both fields to find all occurrences of specified motifs in specified sequences

Protein(s) to be scanned:

PROSITE pattern(s)/profile(s) to scan for:

Enter one or mare Swiss-FrotTrEMBL accession number(s) [AC] (e.g. POO747)
andfor sequence identifier(s) [ID] (e.g. ENTK_HUMAN), and/or FDE identifier,
andfor paste your own protein sequence(s) in the box below

{leave this box blank to scan PROSITE entrie{s) against selected protein
databases)

CALDFGGLIEDLEKIPEKS IVLLHACAHNP TGVDFPTLEQW]

QGFATGDIDRDAQAVRTF EADGHDFCL ROSF LKI]

OVEILIRGLYSNPPVHGARIALE ILNNEDLEAQT!

SHONWDHIVINQIGHF CF TGLEPECVOKLIEDHIVYLTHDGI

KVTE ¥
4| | r

Clear

General options:
¥ Exclude motifs with a high probability of occurrence
™ Shaow low level score
" Do not scan profiles [User Manual]
Show only sequences with at least hit(s)

Maximum of matched sequences | 1000 -

i (will send results by e-mail)

START THE SCAN | reset |

Your e-mail {opt]

Enter one or more PROSITE accession number(s) (e.g PS60240), andior
identifier(s) (2.g. CHEB), andfor type your pattern(s) in PROSITE format in the box
belovr.

{leave this box blank to scan sequence(s) against the entire PROSITE database)

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

+ Protein database(s): ¥ Swiss-Prot T TrEMBL T PDB databases
W including splice variants
randomize databases [no =| (only with patterns, see help)
+ Taxonomic lineage (OC) / species (OS) filter:
(see WEWT Taxonomy ; separate multiple tana/species with a semicolon, e.g. Ewkanota;

Escherichiz coli; . Does not wark on PDE sequences.)
+ Description (DE] filter: e.g piotease

Allow at most [1 # sequence characters to match a conserved position in the pattern

| thor pattems, s22 heipy

match mode | greedy, overlaps, noincludes




Haome 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)

ME0ICKRGLLISNELAPAALRCESTWFSEVQHGEPPDAIL GVTEAFFKFD TNPEEINL GAGAYRDDHT
QPFVLESVREAEFRVVSRILDEETATIIGIPEFYNEAIE LALGEGSFR LAAFFHNVTAQS IS GTGAL
RIGAAFLAKFWQGHREIYIPS P SWGNHVAIFEHAGLPVNEYRYVDED TCALDFGGLIEDLEEIPEE
SIVLLHACAHNPTGVDFTLEQWREI SALVEFRNLYPFIDMAY(IGFATGD IDRDAQAVRTFELD GHD
FCLAQSFARNNGLY GERAGAF TVLCSDPEEEAARVISOVEILIRGLYSNP PYHGARTAARTLNNED L
RAQULEDVELMADRI IDVRTELEDNLIELGS SONWDHIVNQIGHFCFTGLEPE OV IELIFDHS VYL
THDGEYSHMAGYVTSENVEYLAE STHEVTE

I 1 hels] 200 300 ) S [Sle] o0 f=iele] S 10
ruler: FAPSTErIS RO AU IPUrAr St Al K AT i P S U SR S RAIPI AR A AR DR W

hits by patterns: [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: SFAENm GLYGERLG
Legend:
[ | + +
disulfide bridge active site other ‘ranges’ other sites

horizontal scaling: iD.E

do not show text labels: [

do not show sites in hits; [

do not show ranges in hits: [
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 2.6.1.1). AAT catakzes the reversible transfer of the amino group from
L-aspartate to 2-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 (gene aspC).

+ Tyrosine aminotransferase (EC 26.1.5) which catalyzes the first step in tyrosineg catabolism by reversibly
transferring its amino group to 2- oxogutarate to form 4-hydrosyphenylpyruvate and L-glutamate.

+ Aromatic aminotransferase (EC 2 6.1 57) involved in the synthesis of Phe, Tyr, Asp and Leu (gene tyrB).

+ l-aminocyclopropane-1-carboxylate 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 0w

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

Last updale:
April 2006 J Pattern and text revised.

Technical section:

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

AA_TRANSFER_CLA'SS_'I, PS00105; Aminotransferases class-| pyridoxal-phosphate attachment site (PATTERN)

[GS] - [LIVMFYTAC] - [GSTA] - K - x(2) - [GSALVN] - [LIVMFA] - x - [GNAR] - {V} - R - [LIVMA]
Consensus pattern: - [GA]
K is the pynidoxal-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 BLASTIH:

BLAST

Fun a BLASTEE search against the Swiﬁﬂ—PrmE_daiabase 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 Results” link on the results page and paste
this alignment into vour notebook.

BLASTP Alignment (against SwissProt)

10



<, BLAST
~ Home RecentResults Saved Strategies

Help

r NCEIll 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 &
CALDFEGLIEDLEKI PEKS IVLLEACAHNETGVDET LEQWRE ISALVEERNLY PFIDMAY -

QEFATGDIDRDAQAVRTI FEADGIDCLAQS FARNMELYGERAGATTVLCSDECEARRVHS From |
OVEILIRGLYSHPEVHGARIAAETTNNEDLRAQWLETVEIMANRT IDVRTKLEDNLIKLG

SSQNWDHIVNQIGMFCFTELEPEQVOKL IKDESVYLTNDGRVSMAGYT SKNVE YLAESTH Tul

EVIE -

Or, upload file I Browse.. | <

Job Title |

Enter a descriptive title for your BLAST search @

Choose Search.oal

Database ISwissprot protein sequences(swissprot}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 &

Program Selection

Algorithm % blastp (protecin protein BLAST)
" PSI-BLAST (Paosition-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 | Recent Results = Saved Stmta_'gies-- I-'Ial'p.

¥ NCBI/ BLAST/ blastp: Formatting Results - FO2W3DNG01R [Refarnat these Besults]  [Edit and Resubmit] [Sign in above to save your search strategy]

Job Title: 13:14:50|GENSCAN_predicted_peptide_2d424_aa

BLASTP 2.2.17 iAug-26-2007)

Reference:

ATtschul, Stephen F., Thomas L. Madden, Alejandro &. Schaffer,
Jinghui Zhang, Zheng Zhang, Webbh Miller, and David J. Lipman
(1997), "Gapped EBELAST and P3I-BLAST: a new generation of

protein database search programs™, Mucleic Acids Res. 25:3359-3402.

RID: FOZW3DNGO1R

Datahase: HNon-redundant SwissProt sedquences
252,910 secuences; 95,429,251 total letters

< _, BLAST
-

Home || RecentResults | Sawed Strategies = Help

»NMCEL ELAST/ Format Request
Query [cl30322 13:14:80|GENSCAN predicted peptide 21424 aa(424 |etters)

Database swissprot

Job title 13:14:50)GEMSCAN_predicted_peptide_2(424 aa

Request 1D |FDQW3DNED1 R | View Feport Il_ Show results in & new swindow

Alignment View | | Flat quen-anchored with dots for identities ;l]

Display W Graphical Overview ¥ Lirkowt ¥ Sequence Retrieval ¥ MCBl-gi

Mazking Character: | Lower Case ;|| Mazking Color:

Limit results  Descriptions: | 100 ;l Graphical overview: | 100 ;I Alignments: | 100 ;l

Qrganismn  Type common name, binomial, taxid, or group name. Only 20 fop taxa will be shomn

|:":..;|._: argar |
Ertrez query: |

Formatfor |7 pSlBELAST writh inclusion thresheld: 0,001

Format Show | Aligrment =] as|HTML =] [T advanced view Reset form to defautts

12



_"I"I'hm!-_. ‘Recent Results Emdilnﬂegia Help

» NCBI/ BLAST/ blastp/ Formatting Results - FO2W3DNGO1R [Reformat these Results]  [Edit and Resubmit] [Sign in above to save your search strategy]

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

BLASTP 2.2.17 (Aug-26-2007)

Reference:

LTtschul, Stephen F., Thomas L. Madden, ilejandro &. Hchaffer,
Jinghui Zhang, Zheng Zhang, Webb Miller, and David J. Lipman
(1997}, "Gapped BLA3T and P3I-BELAST: a new generation of

protein database search programs", Mucleic Acids Res. 25:3389-3402.

RID: FOZW3IDNESOIR

Database: Non-redundant SwissProt sedquences
252,910 serquences; 95,429,261 total letters

If you have any problems or questions with the results of this search
pleage refer to the BLAST Flgs
Taronowy reports

Query= 13:14:50|GEN3CAN predicted peptide Z|42d4 aa

Length=424
157 - - é‘ Gj | Rkt i, ncbi,nl, nib gov/blast/Blast, cgi |"| D‘] ‘@'
[~ NCEI Minicourses HomePage | = hbkps e ncbi.l. . ricourses k1 ahtml | I = NCBI Blast:13:14:50 | GENSCAN_pr-... |3 ‘ || PROSITE documentation PDOCO009S |
Distribution of 72 Blast Hits on the Query Sequence
IMouse—overto show defline and scores, click to show alignments
Color key fOl’ allgnment scores
Query
o
—
——
Distance tree of results MEW
Score E

Sequences producing significant alignments: (Bit=s) Walue

gi| 75042478 | sp | QSFEED | &4THM PONPY Aspartate aminotransferase, ... 545 Ze-154

gill12983|sp|POOSOS |AATH HIMAN Aspartate aminotransferase, mi... 543 4e-154

gi|1129584|sp|POSZ0Z | AATH MOUSE Aspartate aminotransferase, mi... 543 Se-154

11112987 |sp | POOSO7 | AATH RAT Aspartate aminotransferase, mito... 543 Te-154

Ui 75075026 [sp |JARGEO[AATH MACFE Aspartate aminotransferase, ... T4z le-153

gilllZQSSIEpIPDDSDSIM’TM PIG Aspartate aminotransferase, mito... 538 Ze-152 E

gi|l168261 |2p|P125344 | ALTH BOVIN Aspartate aminotransferase, ... 536 Se-152 E

iIllZQSlIE | POOS0E |AATHM CHICKE Aspartate aminotransferase, mi. 532 9e-151 E

oi 2982 FOOO07[AATH HOESE Aspartate aminotransferase, mi. 53z le-150

gilllsﬂzsslsp\?:lss%lm‘l‘l ARATH Aspartate aminotransferase, M... 429 le-119 E
gil|25061758|sp|PE5011|AAT]1 MEDSA Aspartate aminotransferase 1 (T 418 2e-116

gillled2sslsp|P46644| 4TS ARATH Aspartate aminotransferase, c... 405 2e-112 E
gi|Z1542356 | =p | PA6645 | AATE ARATH Aspartate aminotransferase, ... 4ns 2e-112 E
gi|112872|sp|PZE734|AATC DAUCA Aspartate aminotransferase, cytop 404 Je-112

gi| 584706 |sp| P37835 |AATC OFYSJ Aspartate aninotransferase, cytop 4nl Je-111 =

13
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Clusters of Orthologo roups of protein

Name

terium sp. NRC-1

-
<3 NCBI

e delineated by comparing protein sequences encoded in 43 complete

b S consists of individual proteins or groups of paralogs from at least 3
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To search against the CO{5s database, click here:

Clusters of Crthologous Groups of protemns (COGs) were delineated by companng protein
sequences encoded in 43 complete genomes, representing 30 major phylogenetic lineages. Each
G consists of mdimdual proteins or groups of paralogs from at least 3 neages and thus
corresponds to an ancient conserved domam. Use the COGmtor to compare the protem sequence
to the COGs database.

Paste the FASTA tormatted protem sequence from GenZcan mto the COGmtor mput box and
sress the "eompare fo COGs" button.  Click on the linke to the highest-scormg COG and click o
the disk icon to sawve the sequences in the COG to alocal file on your desktop to be used as input
o Wlultaln below Drag thiz file from your desktop onto your "tools" browser window to display th

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

COGs FASTA Sequences

16



COGs

Phylogenetic classification of proteins encoded in complete genomes

Clusters of IDrthologous Groups of proteins (COGs) 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 at least 3 lineages
corresponds to an ancient conserved domain.

Seience 1997 Oct 24,27 8(5338):631-7
Nucleic Acids Res 2001 Jan 1; 29(1):22-28.

Protein/Gene name: | Text search:
Code Name Protgirg‘sf " Principal component analysis of genomes
bid AN -}
<O A Archasogiobus fulgidus 2420 1g72 Listof COGs
o0 Halobactarium s, NRO-1 2605 1701 Distribution
Methanococcus jannaschii 1786 1330
< Mothanobacisrium Lhermoautoirophicm 1873 1388 Co-occurrences
@& Thermopiasme acidophilum 1482 1230 Phylogenctic patterns
- Thermoplasma volcamium 1499 1243 T
oK Pyracaccus horiicashii 1800 1378 0% I
- Pyracocaus abyss 1768 1456 Functional catepories
£ Asrapyrum parnix 1841 1178
oY Saccharowsnioss ceravisiae 5955 2200 4 K L
¢ Q Aeuifax asolicus 1560 1329 DPOMNEPT
LAY Thermotoga marilimag IEsEaElsEn — — T — T
<D LDeinococcus radiodurars 3187 2226 G C E F H I Q
Mycobacterium tuberculosis 3927 2585
*R Mycobacterium leprae 1605 1134 RE
&L Lawtacoceus iastis 2267 1618 Pathways and
- SEraptacaccis pyaganas 1697 1211 functional systems
& B Bacillus subiilis 4118 2870
= Bacilius halodurans 4066 2878 FTP
& Synechacystis 3167 2159

Hel,
compare to COGs Clear EBeTsto3iclades » E_E L
xample

Faste your sequence and press the button above

MSQICKRGLLISHNRLAFAALRCKS TWFSEVONGPPDAILGVTLAFKED TNPEKINLGAGA
YRDDMTOPFVLESVREAEKRVVSRSLDKEYATI IGIPEF YNKATEL ALGKGE KRL A AKHN
VTAQSISGTGALRIGAAFLAKFWQGNRE IV IPSPSUGHHVAITEHAGLPVNRYRYYDKDT
CALDFGGLIEDLEKIPEKS IVLLHACAHNPTGYVDPTLEQURE-SALVEKRNLYPF IDMAY
QGF ATGD IDRDAQAVRTFEAD GHDF CL AQSF AFNNGLYGERAGAF TVLCSDEEE AARVILS
OVEILIRGLYSNPPVHGARIAAE ILNNEDLRAQWLEDVKLMADRIIDVRTELKDNL IKLG
2 SQNTWDEIVNQIGHF CF TGLEPEQY QKL IKDHSV YL THDGRVSMAGY TS KNVE YL AES TH
KV TH

i | Slh‘p Towr-complesity Eltsn:ng
r
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Anonymous (424 letters)
20_ E | COGL448 | Aspartate/aromatic aminotransferase Helcied d.ades Help
proteins pet-score: 51
I""I""I'\‘"I""I' 424 letters
— ) 208 =>YLRO27c (432) — COGL448
— } B8O =>NMEOS40 {(397) — COGi448
— » B8l = NMADTIS (397) — COGl448
£53 =>HI1617 (396) ¢
. } 533 =>BR3139 (3398)
e 531 =>DM0&21 (396)
525 = aspC (396) -
—EEeesssssssssss——————————— 19 = ZaspC {396) - CCG14438
—L } T8E =>VC1283 (413) - C
- = 1 TE1 = HMB1&78 (387) —
—, ) T80 = NMA1937 (397) - :
= Y T249 =>XF0036 (100) - COG144d
— > T10 = PAQBTO (399) - COGi448
709 = ZryrE (397) - COG1l44s
e 709 = £yrZ (397) - CCEI44E
g ) &75 = YKL106w (451) — COGl
— > &66 —>CEn0740 (335) —
624 = mll0405 (394) —
= } 619 = VCADS13 (404) -
— - 6131 = CTe37 (400} - COGi448
118 ->ag 1969 (394) - COGO436
— — »————— 103 -—>BS patlh (392) - COGO436
— } 102 ->PRBOS2S (389) — COGO436
109 TININDAD (FHLE% PABRASE
Help
E | 0061448 | TyrB | Aspartate/aromatic aminotransferase B —
info Genome context
Pathways / PHENYLATAWIMETYREOSINE BIOEYNTHESTS
Functional systemns TEUCINE BIOSYNTHESIS
Ao DRLBCEE & HeWUIHITW
- 5 - | Ems17 PMO621
Dra PAS
s
- HFO0=6
Xfa
N | NMEOS540 TMADT1S
Nme | NME1672 MMA 1937
J
- mll0405 -
Mo
) E B ZazspC )
ENT | aspC Zi B
‘ X ‘ T1R0e7c ‘ . ‘ PAQRTOPAZTZ0 ‘ ! ‘ CTe37 CPn0740




To generate a multiple sequence alignment, use:
Weltr¥in
Paste the sequences from your best—hit COG, saved in your "COGs FASTA Sequences”
notebook area, into the input box of Multalin. Also paste in the protein sequence derived from
(enScan to include vour 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
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Multiple sequence alisnment by Florence Corpet

Published research using this seftware should cite:

"'Multiple sequenc

F. CORFET, 1988,

e alignment with luerarclical clustermmg”

Nucl Acids Res., 16 (22), 10881- 10590

OIRA

Home page LG.C-Auzeville)|| TRl
@ Sequence data
Cnt and paste your sequences here helow. @
»05:28: 21| GENSCAN predicted peptide 2| 424 aa ﬂ
HEOICKRGLLISHNELAP AALRCESTUFSEVONGPPD AILGVTEAFKKD TNPERINLGAGL

YRDDNTQFFVLPSVREAEKRVVSRILDKEYATIIGIFEF YNEA IELALGEGSKERL ALKHN
VTAQAISGTGALRIGAAFL ARFUQGNREITIPSPEUGNHVAIFEHAGLPVNRTRYTD KD T
CALDFGGLIEDLEKIPEKS IVLLEACAHNPTGVDPTLEQWRE TS ALVEERNLYPF IDHAY
QEFATGD IDRDAQAVRTFE ADGHDFCLAQSF AKNMGLYGERAGAFTYLCIDEEE L ARVHS
QVEILIRGLYSNPPVHGARILAEILNNEDLEAQULEDVELMADRIIDVRTELEDNLIKLG
SE0NUDHIVWNQIGHFCF TGLEPEQVOQEL IKD HSVYL TN DGRUYSHAGU TSEIVEYLAESTH
KUTH

#tyrB

(sample sequences)

HFQRVDATAGDE ILTLHERFREDPREDEVIIL 3 IGLYYNEDGITP QL QAVAEAEARLIVAQPHG ASLYLFHE _'!

o1 select a file: Browse.. | "™
9 Sequence input format: | Auto

14:10:321GENSCAN_pre
YLROZ27c

aspl

HI1617

tyrB

CT637

CPn0740

YKL106w

Consensus

143101321 GENSCAN_pre
YLRO27c

aspl

HI1617

tyrB

CTE37

CPn0740

YEL106u

Consensus

14:103:32 IGENSCRH_pre
7o

aspl

HI1617

tyrB

CT637

CPn0740

YKL106u

Consensus

14:10:32 |GENSCAH_pre
7c

aspl

HI1617

tyrB

CT637

CPn0740

YKL106u

Consensus

1 10 20 30 40 50 60 70 80 0 100 110 120 130
1

1
HSOICKRGLLISHRLAPARLRCKSTHF SEVONGPPDAILGY TEAFKKDTHPKKIHLGAGAYRDDNTOPFYLPSYREAEKRYYS-RSLDKE--YATIIGIPEFYNKATELALGKGSKR-~
HHKRTOEYKHTRAIHS--—~-ATLFHNIELL PPDALFGIKORYGODORATKYDLGIGAYRDDNGKPHYLPSYKAREKL IHNDSSYHHE--YLGITGLPSLTSHARKTIIFGTASDA
HFEMITAAPADPILGLADL FRADERPGKIHL GIGYYKDETGKTPYLTSVKKAENYL~LENETTKH--YLGIDGIPEFGRCTAELL FGKGSAL:
HFEHIKAAPADPTLGLGEAFKSE TREMKTHL GIGYYKDAQG T TPTHHAYKEREKRL =FOKEKTKH=
HFOKYDAYAGDPILTLHERFKEDPRSDKYNLSIGLY YNEDGITPOLOAYAEREARLNAOPHGASL~
HSLFEOLPSFSPDSILGLAOAFOEDPREDKTNLLLGTYEREKKRYGGFSSYRKAQS-YFFDDEKDKH--YLPIKGSSTFLEEHARLCFGE-
ISFFHHIPTF SPDAILGLONYFFADKRPEKYHLYIGYYEHPOKRYGGLSCIRKAOT-YILEEEQHKS--YLPISGLOIFLDEHRELYFGA-: ~YDPSAIYG
HLRTRLTHCSLHRPYYTSSLSRYPRAPPDKYLGL SEHFKKVKHYNK DL TYGIYKDGHEKY TTFPSYAKAOKL TESHLELHKHL SYLPTITGSKEFAENYHKFL FKESCPOFGPFYLAHDRISF
sesrrssrrsrssssesessseseasfoovo oppliilegl 8 Bk dor, JKHELLEG Yo d, sga s Los bl kAbk, oL e ke WY pd B L oF s 0L W LDE

Erarerrrrralasalaa,

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

1

AOSTSGTEAL RIGAAFLAKFHAGHRETYTPSPSHGHHYATFEHAGL PYHRYRY YDKDTCAL DF GGL TEDLKKTPEKS:
VOSLSGTGALHISAKFFSKFFP-DKLY YL SKPTHANHHATFENOGLKTATYPYHANE TKSL DLHGFLHATAOKAPEGS—:
AOTPGGTGALRYARDFLAKNTS=YKRYHYSHP SHPNHKSYFNSAGLEVREYAY YDAENHTLDF DAL INSLHERQAGD=
YOSLGGETGALRIAANEF IKRATK-AQNYHISTP THPNHNATFNAYGHTIREYRY YDAERKAL DHEHLLEDL SORSEGD-
I0TLGGSGALKYGADFLKRYFP-ESGYHYSDP THENHYATFAGAGFEYSTYPHYDEATHGYRFHDLLATLKTLPARS—
VOAIGGTEALHLGASYYAN-ASLAGKYYIPSOTUGHHSRIFAHOGLALEYYPYYDOETKEL DLOGLKATLRSAPETS— LVLLHCCCHHPTGKDIPLSEMPEIITITIKERDLIPFFDHAYLGF
FOSLGGETGALHLGARLLSY-AKGSGKY YYPEQTHSKHIRIFSOEGLEVIRYPYYSKEAKALLFEPLIAFLKEYEKHS— VILIL HGCCHHP TGYOF TEDHHKEL ATLHKEREL IPFFOTARYAGF
YOTLSGTGALAYARKFLALFI=-=SROTHIPDPSHANHKHIFONHGF E-HIYRYSY YKDGATDIDGHIEQLKTFAYHHOAENHKHPPCITL HACCHRP TGLOP TKEQHEKTIDTIYEL KHVPIVOHARYAGL
v, 1gGLGAL. . A fla..sseesas luip.ptH HHL JIF. . Gle. . Yoyyd, obo o dd, oglis K ePesBas s os o VILH. CCHRPTG. Dpt g, cie s s v w8 v a o pa DL AYQGF

|
TVLLHACAHKRPTGYDPTLEQHRETSAL YKKRHL YPFTDHAYQGF
-TFYLHSCAHNP TGLOPTSEQMVATYDATASKNHIALFOTAYAGF
YYLFHGCCHNP TGIDPTLEQHOTLAQLSYERGHLPLFDFAYOGF
YYLLHGCCHRPTGIDPTPEQHOELARLSAKNGHLPLFDFAYQOGL
-TVLLHPCCHHPTGADL THDOHMDAYIEILKARELIPFLDIAYOGF

261 270 280 290 300 310 320 330 340 350 360 370 380 390
1

ATGDIDROAOAYRTFE===-A0-=~GHDFCLAQSFAKHHGL YGERAGAF TVLCSDE EE:
ATGOLDKDAYAYRLGYEKLST===YSPYFYCOSFAKNAGHYGERYGCFHLALTKO~
ARG-LEEDAEGL RAFA---AN---HKELTY¥ASSYSKNFGL YNERYGACTLYAADS
ANG-LDEDAYGLRAFA ~HKELL¥ASSFSKHFGL YHERYGAF TLYAEHA:
GAG-HEEDAYATRATA ~GLPALYSHSFSKIFSL YGERVGGL SYHCEDA:

ruauvnILIRELYSNFPVHEHRIHHEILNNEDLRHHHLKDVKLHHHRIIBURTKLKD
-ﬂﬂNKTIKPRVTSQLHKIIRSEVSNFPHYGRKIVHKLLETPELTEQHHKDHVTHSSRITKHRHHLRD

~=—YDRAFSQHKARIRANYSHPPAHGASYVATILSHOALRATHEQEL TOHRORIORHROLFVH
EI —~ASTSLTOYKSIIRTLYSHPASHGGATYATYLNDAOLROENENEL TEHRERTKKHRHLFYQ
EA----AGRYLGALKATVRRNYSSPPHFGAOYYARYLHDEAL KASHLAEVEEHRTRTLAHROEL VK
RSG-IEEDRRPYRLCT —~GYTTFYAGGASKIFSL YGSRYGFF GATHODK LD —LHRILSFLEEQTRGEYSSPAREGYATYTSILSHPYL ROEMELELHGIROSLEEIRSSFYT
AHG-IELORKPIELFI---SE-=-GNTYLYARASSSKHFAL YGERYGYFAVHSTFT— E====LYKIHSFLEEKIRGEYSSPORHGYEIVSTILSHPYLKEEHOSELNF IRESLGKHRTRFYO
ESGNLLKDRYLLRLELNVNKYPNHSNEIFLCﬂSFHKNHGLYEERVG5LSVITPRTHNNEKFNPLQﬂKNSLQQNIDSDLKKIVRGHYSSPPEYGSRVVNVVLSDFKLKQDHFKDVDFHVQRLHHVRDEHFD
a.6.1..08Y. T errrererrseensse¥e SFKNfgbYgeRVG f v, eerrrrierenereeeneeraaSalk.  IRe ySsPp, G, Iva,.Ls,..L...H. . 8v nr ri .nR, v,

391 Ab) 410 420 430 440 450 460 468

1

HLIKLGSSHMHDHIVHATGHFCF TGLKPERYOKLIKDHSVYL THDGRYSHAGY TSKHYEYLAESTHEVTK

HLVKLGTPGHHDHIVHOCEHFSF TGL TPAHYKRLEE THAVYL YASGRASTAGL HOGHYE YYAKATDEYVRFYTIERKL

TLOEKGANRDFSFIIKONGHFSFSGLTKEQOYLRLREEFGYYAYASGRYNYAGHTPDNHAPLCEATVAYL

LLKEYGAEQDFSFITEONGHFSFSGLTGEQYDRLKNEFATYAYRSGRINYVAGITEDNIRYLCESTVKYL

YLSTEHPERNFDYLLHORGHFSYTGLSAAOYDRLREEFGYYLIASGRHCVAGLNTANVORVAKAF ARYH

AHRHV-AGHSFDFIASAKGFFGYPGFSKEQYLFLREELGT Y TTRGGRFHLHGITDKHINRY THGF AMAYEYPRSVS

ALRKV-AGHTFOFLL SAHGFFAYPGFSDKAVLFL REQHAYY TTAGGRHHL NGI TEKHIDHYYASFIORYEL

RL====GHPDLYHFAQOHGHF Y'Y TRFSPKOYEILRNNYFYYL TGDGRL SLSGYNDSHYDYLCESLERYSKHDKLA
..fd.i. 0.6nF %tgls. .qV. . Lre...!Ylta.GR...aG.n..H! yl.es...v.
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PAOB70 ALAPHGLAERFAHYGAORGHFSYTGLSPOOYARLRDEHAYYLYSSGRANYAGLDARRLDRLAQAIAQYCAD
CT637 AHRNY-AGHSFDFIASOKGFFGYPGFSKEQYLFLREELGIYTTAGGRFHLHGITDKHINRYTHGFAQAYEYPRSYS

CPn0740 ALRKY-AGHTFOFLLSOHGFFAYPGFSDKOYLFLREOHAYY TTAGGRHMLHGITEKHIDHYYOSFIOAYEL
YEL106w PRl -—--GHPDLYHFAQOHGHFYYTRFSPEOYEILRNHNYFYYLTGDGRLSLSGYHNDSHYDYLCESLEAYSKHDKLA
Consensus  ,L...see..fdfi..q.GeFsy,.gls, 0. rlr. 4%, .17, v, .GR,.vagl,..n, . 4yla.ai..Vessusnaas

Avatlable files;
-zequence Input fle
-Cluster file

-Fesults as a fasta file
-Fesultz as a text page (ms

EH .

Get a better wiew of vour protein family : phylogenetic tree, pruned tree and subtrees, s

-Eesults as postscript page(s) with ESPript (protein only

new

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

new

-Besults as a text page with colour mdications fneed a text editor) @
-Fesults as a oif image

Add one sequence to the a]ignment@ o

Cut and paste your sequence here below (FASTANIULTALIN FORMAT ONLY).

<skip>

Symbol comparison table: blosum62
Gap weight: 12
Gap length weight: 2

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

I is anyone of IV

$ is anyone of LM

% is anyone of FY

# 1s anyone of NDQEBZ

<skip>
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09:43:59|GENSCAN_pre
YLRO27c
tyrB
ZtyrB
NMB1678
NMA1937
PA3139
XF0036
aspC
ZaspC
VC1293
HI1617
PM0621
NMB0540
NMAO719
VCAO0513
mI 10405
PA0O870
CT637
CPn0740
YKL106w
Consensus

09:43:59|GENSCAN_pre
YLRO27c
tyrB
ZtyrB
NMB1678
NMA1937
PA3139
XFO036
aspC
ZaspC
VC1293
HI1617
PMO621
NMB0540
NMAO719
VCAO0513
mI 10405
PAO870
CT637
CPn0O740
YKL106w
Consensus
<skip>

251
PF1DMAYQGF
ALFDTAYQGF
PFLDIAYQGF
PFLDIAYQGF
PFMD IAYQGF
PFMD IAYQGF
PFLDIAYQGF
PCIDLAYQGF
PLFDFAYQGF
PLFDFAYQGF
PLFDFAYQGF
PLFDFAYQGL
PLFDFAYQGF
PLFDFAYQGF
PLFDFAYQGF
PFVDIAYQGF
PFVDIAYQGF
PLIDFAYQGF
PFFDMAYLGF
PFFDTAYQGF
P1VDMAYQGL
Pf_D.AYQGF

301

YGERAGAFTV
YGERVGCFHL
YGERVGGLSV
YGERVGGLSV
YGERVGGLSV
YGERVGGLSV
YGERVGALSI
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. 1EEDAA
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.... ..ADGHDFCL
AVRLGV...E KLSTVSPVFV
AIRAIA...S ._AGLP.ALV
AIRAIA...S ._.AGLP.ALV
AVRKAV...E ..MELP.LFV
AVRKAV...E ._MELP.LFV
AVRLFA...Q ..SGLS.FFV
AIRLLA...E ..EGISNYVV
GLRAFA...A . _M_HKELIV
GLRAFA...A ._.M_HKELIV
GLRIFA...K ..Y.NSEILV
GLRAFA...A ._N.HKELLV
GLRTFA...K ..N.HKELLV
GLRVFL...K ..H.NTELLI
GLRVFL...K ..H.NTELLI
GLRYMA.._.E ..R.MEEMLI
GLRLLA...A ._K.VPEMVV
AVRLFA...G ..E.LPEVLV
PVRLCI...E ...AGVTTFV
PIEIFI...S ...EGNTVLV
LLRLCLNVNK YPNWSNGIFL
..Rl.a.... _........ \Y,
...EE.... AARVMSQVKI
.- -AQNKTI KPAVTSQLAK
..-EA. ... AGRVLGQLKA
..-EA_ ... AGRVLGQLKA
...EE. ... ADLVFGQLKF
..-EE.... ADLVFGQLKF
...DE.... SARVLSQVKR
..EQ.... AQAIQSQVKR
...ET.... VDRAFSQMKA
...ET.... VDRAFSQMKA
..-TV.... AETAFSQVKA
..-El.... ASTSLTQVKS
--.-Ql.._.. AATALTQVKT
..-ET.... AARAHSQVKT
.. -AT. ... AARAHSQVKT
..-QE.... VINARGKMLT
..-AQ.... ADVAMSQMLS
..EK. ... LTDLRSQLAF
..LD.... LNRILSFLEE
DE LVKIHSFLEE

..... sqlk.

300
AQSFAKNMGL
CQSFAKNAGM
SNSFSKIFSL
SNSFSKIFSL
SNSFSKNLSL
SNSFSKNLSL
SSSFSKSFSL
ANSYSKSFSL
ASSYSKNFGL
ASSYSKNFGL
ASSFSKNFGL
ASSFSKNFGL
ASSYSKNFGL
ASSYSKNFGM
ASSYSKNFGM
TTSCSKNFGL
ASSCSKNFAV
TSSCSKNFGL
AGGASKIFSL
AASSSKNFAL
CQSFAKNMGL
a.S.sknfg$

350
LIRGLYSNPP
1 IRSEVSNPP
TVRRNYSSPP
TVRRNYSSPP
TVRRIYSSPP
TVRRIYSSPP
VIRTNYSNPP
1IRTIYSSPS
ATRANYSNPP
ATRANYSNPP
1IRS1YSNPP
1 IRTLYSNPA
1 IRTLYSNPA
1 IRTLYSNPA
1 IRTLYSNPA
LARSTYTMPP
AARAMYSMPP
LARNLWSTPP
QIRGEYSSPA
KIRGEYSSPQ
1VRGMYSSPP
.iR..yS.Pp

22



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

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

24



(
365, -
MewSearch | PubMed | Nuceotide | Protein | Structure Taxonomy__ | Help |

Search Conserved Domains on a protein
Search against database; [cDD -- 23523 PSSMs »

Enter Protein Query as Accession, Gi, or Sequence in FEASTA format

>14:42:25|GENSCAN predicted peptide 2|424 aa
MSQICKRGLLISNRLAPAALRCKSTUFSEVONGPPDAILGVTEAFKKD TNPEKINLGAGE

CALDFGGLIEDLKKIPEKS IVLLHACAHNF TGVDFTLEQWRE 15 ALVEKRNL YET IDMAT
QGFATGDIDRD AQAVRTFEADGHDF CLAQSF AKNNGLYGERAGAF TVLCSDEEE LARVITS
CVEILTRGLYSNPPVHGARTAAETLNNEDLRAQWLKDVELMADRITIDVRTELKDNLIKLG
SSONTDHIVNQIGHF CFTGL) OVOELIKDHSVYLTNDGRVSMAGV TSKNVEYLAESTH
KVTE

Submit Query Reset | ™ Force live search

Advanced search options
Maximal hits [100 Expect Value thresho\d| 0.01 =] F Apply Low complexity filter

Retrieve previous search with RID# | Retrieve

Help | Disclaimer | Write to the Help Desk
MNCBI | ML | NIH

Conserved
NCBI Domains

Gl RRER | SITE WP MewSearch | PubMed | Mudeotide [ Protein | Structure | Taxonomy | Help

Query sequence: [(local sequence)lc!| @#42: 25 | GENSCAN_predicted_peptide_2|424_aa]

© Concise Result @ Full Result [ Show Search Information @

w75 24

TyrE

Aninotran_i_2 - ]
£OG8436 N
PRKB8637
PRKB7968
HisC

Descriptions
Title Pssmid Multi-Dom E-value

[+IPRKDA257, PRK03257, atomatic-amino-acid aminotransierase Mo 1e-"42
[+pfam001 55, Aminotran_1_2, Aminotransferase class land Il Mo 5675
[HC0G0436, COG0436, Aspartateltyrosinefaromatic aminotransferase [Amino acid transport a... Mo 2e- B
[HPRK0SE3T, PRK0O8A3T, hipothetical protein Mo Ze-"0
[+PRKO7588, PRIKOT 568, aspartate aminotransferase Mo 4e-06
[HC0OGO07Y, Hisc, Histidincl-phosphatefaramatic aminotransferase and cobyric acid decarbo... Mo Te-05
Mo 3e-05

[+]PRKN7530, PRIKO7SA0, LL-diaminopimelate aminotransferase

25



ps> )

-

HOME

965 -

Entrez |

Structure

Protein

Help

TyrB, with user query added &

~spartate/tyrosinefaromatic aminotransferase [amino

acid transport and metabolism]

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

i
oi
oi
oi
gi

gi

3TAT &
query
LLRS
1ART
10I5_4

ligBz62

157936596
15676446
17545728
18132233

3TAT 4
query
14RS
14RT
10T &

1168262

5]
fe P I O S o =

i

65
22
687
67
&7
67

0 1 L QEVDATAGDFILTLMERFEEDPRIDEVNLS IGLYYNEDGIIFQLOAVAEAEARLNAQF . [1] . GASLYL
0 1 L SEVOMGPPDAILGYVTEAFKED TNFEKINLGAGAYRDDNTOP FVLPSVREAEKEVVIRS LDEETL
0 B L ENITLLPADPILGLADLFRADERFGEINLGIGVYKDETGETPVLTSVEKAEQTLLENE TTENYL
0 By L ENITLLPADPILGLADLFRADERFGEINLGIGVYKDETGETFVLTSVEKAEQYLLENE TTENYL
A B ENITLAPADPILGLADLFRADERPGKINLGIGVYKDETGKTPVLTSVEKAEQVYLLENE TTENYL
0 L EHIKALAPADP ILGLGEAFKSETRENKINLGIGVYEDAQGTTF INHAVEE AEKELFDEE ETENTL
0 L KHIELAPADP ILGLGEAFKAETRFEEVNLGIGVYKDASGATE IVKEAVEEAEKELLESE TTENYL
0 L KHIELAPADP ILGLGEAFKAETRPEEVNLGIGVYED ASGATFLVEAVEEAEKELLESE TTENTL
0 B L SAVELAPRDPILGLNEAFNAD ARSI TEVNLGYGVYF TDEGEIFVLEAVOQEAEKARL AMA APRGYL
- [1].F.[3] .ADVPHGFPLPIFGITEAYEKDGDVEENNLGAGTYRDDAGKF YVLPSVRQAETELLSQK LDEETL
PHEGLNCYRHATAPLLFG. [1] .DHPVLEQQRVATIQTLGGSGALEVGADFLERY FPESGVWWVSDETUENHVAIFR
TIIGIPEFYNEATELALG. [1] .GEKRLAAKHNVTAQS ISGTGALRIGAAFLAKF . [1] . QGNREIYIPSPSUGNHVAIF
GIDGIPEFGRCTQELLFG. [1] .GSALINDKRARTAQTPGGTGALEVALDFL AKN TSVERVWVENESTPNHESVE
GIDGIPEFGRCTQELLFG. [1] .GSALINDERARTAQTPGGTGALEVALDFL AKN TSVERVWVENESUFNHESVE
GIDGIPEFGRCTQELLFG. [1] .GSALINDKRARTAQTPGGTGALEVAADFLAKN TSVERVWVSNESUFNHESVE
TIDGIADYNEQTEALLFG. [1] .DSEVIQSNRARTVOSLGGTGALRIAAEF TKRO TEAGNVWISTEPTUFNHNLIF

138
163
137
137
137
137
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NCBI

365 -

TE MAF | Structure Protein

TyrB, with user query added &

Aspartateftyrosine/aromatic aminotransferase [Amino acid transport and metabolism]

Structure View

Program: |Cn3D -I
Drawing: |AI\Aloms -'I
Aligned Rows: |up to10 -v.I

Download Cn3D

lignment
Reformat | Format:lCompact Hypertext ~] Row Display:lup ta 10 .v] Colar Bits:IZ.D bits vI Type Selection:l the most similar members ;l
3TAT A b SR B QEVDAYAGDPILTLMERFEEDPREDEVNLS IGLYYNEDGIIPOQLQAVAEARARLINAQP., [1] . GASLYL &7
quUery b2 - S o B SEVONGPPDAILGVTEAFEEDTNPEEINLGAGLYRDDNTOPFVLPSVRELEERUVSRE LDEEYL 91
1ARS b I ) 33 ENITAARPADPILGLADLFRADERPGEINLGIGVYEDETGETPVLTSVEELEQYLLENE TTENYL &6
1ART b I B e i ENITARPADFILGLADLFRADERPGEINLGIGVYKDETGKTFVLTSVEKLEQYLLENE TTENYL 66
1015 & I [l ENITARPADPILGLADLFRADERPGEINLGIGYYEDETGETFVLTSVEKAEQYLLENE TTENYL 66
gi 1168262 b T B EHTKARPADPILGLGEAFESETRENEINLGIGYYED AOGTTPINHAVEEAEERLFDKE ETENYL 66
gi 157936986 b~ s by B EHIEAAPADPILGLGEAFFKAETRPERVNLGIGVYED ASGATPIVEAVEELEERLLESE TTENYL €7
gi 15676446 P s by e KEHIEAAPADFILGLGEAFEKAETRPEEVNLGIGVYED ASGATPLVEAVEELEKELLESE TTENYL &7
gi 17545729 2 A By SAVELAPRDPILGLNEAFNADARS TEVNLGVGUYF TDEGEIPVLREAVOEAEKARL AMA ALPRGYL 68
gi 19112273 36 .[1].F.[3].ADVPNGPPDPIFGITEAYERDGDVEFMNLGAGTYRDDAGKP YVLPSVROAETELLSOK LDEETA 104
3TAT A 68 PMEGLNCYRHAIAPLLFG.[1] . DHPVLEQOBRVATIQTLGGSGALEVGADFLERY FPESGVWVSDPTUENHVAIF 138
qUery 92 TIIGIPEFYNEAIELALG.[1] .GSERLAAKHNVTAOQSISGTGALRIGRAFLAKF. [1] . QGNREIYIPSPSWGNHVAIF 163
1ARS 67 GIDGIPEFGRCTOQELLFG. [1] . GSALINDRKEARTAQTPGGTGALEVALDFL AEI TSVERVWVSNP2IWFNHESVF 137
1ALRT 67 GIDGIPEFGRCTQELLFG. [1] .GEALINDERARTAQTPGGTGALREVAADF L AKIT TSVERVIIVENFEWPNHESVF 137
10I5 4 67 GIDGIPEFGRCTQELLFG. [1] . GSALINDKRARTAQTPGGTGALEVAADFL AEI TSVERVWVSNPSWPNHESVF 137
gi 1168262 67 TIDGIALDYNEQTEALLFG.[1] .DSEVIQSNEARTVOSLGGTGALRIALREFIERG TELONVWISTPTUPNHMAIF 137
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AG~MEEDAYAIRATIABAG]I pALVENSFEKEI FELYGERVGGLAVMC EDAEAAGRYVLGOLEATYRENYSSPPNFGAQVVAAVL a
TGAdIDEDAQAVRETFEADGhAFCLAQEFAKNMG LY GERAGAFTVLCSDEEEAARVMEQVEI LIRGLYSNPPVHGARTAAEIL

RG~-LEEDAEGLRAFAAMHE e
RG~LEEDAEGLRAFAAMHE e
RG~LEEDAEGLRAFAAMHL e
HNG~LDEDAYGLREAFAANHE e
NG~LEEDAYGLRVFLEKHNt e
imeEEDAYGLRVFLKHNLe

LI VAR BV EKNFGLYNERVGACTLVAADBETVDRAFEOMEAAIRANY B NP PAHGARVVATIL
LI VAR BY BKNFGLYNERVOACTLVAADSETVDRAFSOMEAAIRANYINFPAHGARBVVATIL
LIVASSYSKNFGLYNERVGACTLVAADSETVDRAFSOMKAAIRANYSNPPAHGASVVATIL
VAR FEKNFGLYNERVGAFTLVAENAEIABTELTOVES I IRTLYSNPASHGGATVATVL
LLTASS Y SKNFGMYNERVGAFTLVAEDEATAARAHSOQVKTI IRTLYSNPASHGANTIALVL

LLIARBY AN FGMY HERVGAFTLVAEDEETAARAHBOY I RTLYSNPASHGANTIAL%HL
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