


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 codes
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/0ld/
. 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
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Making Sense of DNA and Protein Sequences
Eukaryotic DNA query (Drosophila genome)

Obtain protein product (
|dentify motlf/sr[e (Scan

Predict function (COG)
Perform multiple sequence alignment (Il
Obtain 3-D structural template (CDD)

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

GenScan

Paste your OMA seguence into the GenScan input window. Press the “Aunr Genscan™ buttan,
select the protein translation with the highest exon P-values and paste this FAZSTA formatted
output into your notebook.

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

239041 gotoctgtot gaacdgatoca gogougatdtt gatcacogos Ctgttgtoat
catcoacaat

239101 gatggtgacd ttgacatggy tLttgotgoe gtaattgadd cgoctoaadt
goyaagtooot

239161 atgoagaaac LLhoggatgga CgLtgoactc cagatgotgs ttgotamaac
gaaagotoos

239221 gaagotoagy accatggott ggatgactoc ogaagotoos gotogaatas
gattgtogca

239281 goooctgttto toocasacgbta goatcoacgs cgbaaccocady gagttaagot
gotgaagatt

239341 agacatctog cgocaaagat totoogooty cagagbgbga tacgaatogt

Fun GEMNSCAMN Clear Input




GENSCAN 1.0 Date run: 3-May-107 Time: 10:10:48
Sequence 10:10:45 : 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
1.02 PIyA + 489 494 6 1.05
2.00 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
2.06 PIyA + 4120 4125 6 1.05
3.04 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):

>10:10:45]|GENSCAN_predicted peptide 1]143 aa
MPRTLPWTTVFTAVASSARAKSMEKLTVVFLLRMHSALVVSQPSMATRVNLPVFDPQSLN
SRAPAKTTSAAQAITAYLSIFFHLIELQGKRIGWLFRWLSPLSASSQRYESTKSGESPKT
TQSFRMNGKQLRAATQKKAFFDD

>10:10:45]|GENSCAN_predicted_peptide 2]424_aa

MSQICKRGLL ISNRLAPAALRCKSTWFSEVQMGPPDAILGVTEAFKKDTNPKK INLGAGA
YRDDNTQPFVLPSVREAEKRVVSRSLDKEYAT I 1GIPEFYNKAIELALGKGSKRLAAKHN
VTAQS I SGTGALR IGAAFLAKFWQGNREIY IPSPSWGNHVA I FEHAGLPVNRYRYYDKDT
CALDFGGLIEDLKKIPEKS1VLLHACAHNPTGVDPTLEQWRE I SALVKKRNLYPF IDMAY
QGFATGD IDRDAQAVRTFEADGHDFCLAQSFAKNMGLYGERAGAFTVLCSDEEEAARVMS
QVKILIRGLYSNPPVHGARIAAE I LNNEDLRAQWLKDVKLMADRI IDVRTKLKDNL IKLG
SSQNWDH I'VNQ I GMFCFTGLKPEQVQKL IKDHSVYLTNDGRVSMAGVTSKNVEYLAESIH
KVTK

>10:10:45]|GENSCAN_predicted_peptide 3]|221_aa
MSNLQQLNSLVTSWMLTLEKQGCHNL IRAGASGV I QAMVLSFGSFRFSNQHLECN IHPKF
LHRDFHFRRLNYGNKTHVNVT 1 1VDDDNKAV INIALDRSDRSYYACDGGCLDEPVLLTQN
RRQFPVKLTEPLTAILY ITEDKQHMEELHHA IHVKEVVEAPAHEQHL I ALHRHGHQLGGL
PTLFWVSVCAIT I IVFHIFLCKLIIKEYCEPSDKLRYRYNKP






Horne ScanProsite FroRule Documents Downloads Links

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

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

« Enter one or more sequences [raw, Swiss-Prot or fasta format] andfor UniProt Knowledgebase (Swiss-ProtTrEMBL) accession numbers andfor PDB accession numbers
[1 by ling] 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-Prot/TrEMEBL accession number(s) [AC] (e.g. POOT4T)| Enter one or more PROSITE accession number(s) (eq. PS50240), andfor
andfor sequence identifier(s) [ID] (e.g. ENTK_HUMANj), andior PDE identfier, | |identifier(s) (e g CHEB), and/or type your pattern(s) in PROSITE format in the box
andfor paste your own protein sequence(s) in the box below helow:

{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)

MSQICKRGLLISNRLAFAALRCKSTWFSEVQMGFPDAILGVTI]
YRDDNTQFFVLPSVRELEKRVVSRILDEEYATIIGIPEF TINK.
VTROSISGTGALRIGAAFLARFWOGNRE IV IPSPIWGNHV LTI
CALDFGGLIEDLEKIFEES IVLLHACAENP TGUYDPTLEQURE

QGFATGD IDRDAQAVRTFEADGHDF CLAQSE AKNMGLTGERAY

OVEILIRGLTSNPPVHGARIAAE ILNNEDLRAQULEDVELILAL and specify your search limits {only used if no protein data specified) :
ii?ﬁwHIWQIGMCFTGLKFEWQKLIKDHSVYLTNDGW’ + Protein database(s): ¥ Swiss-Prot [ TrEMBL [ PDE databasss
4] | | i mclu_d\ng splice variants
randomize databases |no | {only with patterns, see help)
_Clear | o Taxonomic lineage (OC) / species (OS] filter
General options: (see NEWT Taxonomy ; separate multiple taxa/species with a semicolon, e.g. Evkanota;
. Exclude matifs with a high probability of occurrence Emirii Gal} . DEES ”F‘H”"‘ oD (FIBIE) S ETEES )
™ Show low level score « Description (DE) filter: e.q. prolease

™ Do net scan profiles [User Manual]

Showe only sequences with at least hit(s) Allow at most IT # sequence characters to match a conserved position in the pattern
Maxdmurn of matched sequences | 1000 = match mode | greecy, overlaps. noincludes 7| o pattems, see help)

Your e-mail

onal will send results by e-rnail
iy

START THE SCAN | reset |




Home ScanProsite ProRule D

praSil

ScanProsite Results Viewer

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

Hits for all PROSITE (release 20.10) motifs on sequence 10-10-45-GENSCAN_predicted_peptide_2-424 aa:

found: 1 hit in 1 sequence

10-10-45-GENSCAN_predicted_peptide_2-424_aa (424 aa)

MAQICKRGLLISNRLAPALLRCESTWFIEVOIMGE PDATLGVTEAFFFD THFFEINL GAGATRDDNT
QPFVLPSVREAEFRVY SRS LDEEYATIIGI PEFYNFATE LAL GEGSFRL AAKHNVTAQSISGTGAL
RIGAAFLAKFWIGNEEIYIPS PAVGNHVAI FEHAGL PVHRYRYYDFD TCALDFGGLIED LEKIPEE
SIVLLHACAHNPTGVD PTLEQWRELSALVEFRNLYP FIDMAYQGFATGD IDRDAQAVRETFEAD GHI
FCLAQS FAKNMGLY GERAGAFTVLCSDEEE AARVII QVEILIRGLY SNF PVHGARTAARTLNNEDL
RAQWLEDVELMADRI IDVRTELEDNLIELGE S QNWDHIVNQI GHFCFTCLEPEQVOKL IKDHAIVYL
TND GRVSMAGVTSFNVETLAE STHEVTE

ruler:

hits by patterns: [1 hit {by 1 pattern) on 1 sequence]

Hits by PS00105 AA_TRANSFER_CLASS_1 Arinctransferases class-l pyndoxal-phosphate attachment site .

10-10-45-GEMS~ 1 (424 aa)
270 - 283: SFARNmGLyGERAG
Legend:
+* +
disulfide bridge active site other ‘ranges’ other sites

horizontal scaling: ID.B

do nat show text labels: [

do not show sites in hits: T

do nat show ranges in hits: 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
warious 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 catalzes the reversible transfer of the amino group from
L-aspartate to Z-oxoglutarate to form oxaloacetate and L-glutamate . In eukaryotes, there are two AAT IsoFymes:
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 2.6.1.5) which catalzes the first step in tyrosine catabolism by reversibly
transferring its amino group to 2- oxoglutarate to form 4-hydrosyphenylpyruvate and L-glutamate.

+ Aromatic aminotransferase (EC 2 6.1.57) involved inthe synthesis of Phe, Tyr, Asp and Leau (gene byrB).

T-aminocyclopropane-1-carboxylate synthase (EC 44 114) (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 YJLOG0w,

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

-*

-*

Last updale:
April 2006 / Pattern and text revised.

Technical section:

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

AL TRANSFER_CLASS 1, PS00105; Aminotransferases class- pyridoxal-phosphate attachment site (FPATTERN)

[GS] - [LIVMFYTAC] - [GSTA] - K - x(2) - [GSALWN] - [LIVMFA] - x - [GNAR] - {V} - R - [LIVMA]
Consensus pattern: - [GA]
K Is the puridoxal-F attachment site

Sequences known to belong to this

class detected by the patterm: AL

Other sequence(s) detected in
Swiss-Prot:




= BLAST

Home RecentResults Saved Strategies = Help

+ NCBI BLAST! blastp suite: BLASTP programs search protein databases using a protein query. more..

Enter Query Sequence
Query subrange &)

ﬂ Fruml
Tal

Enter accession number, gi, or FASTA sequence & Clear

.l

Or, upload file I Browse... | =

Job Title I

Enter a descriptive title for your BLAST search @

Choose Search Set

Database INon-redundam protein sequences (nr) j 2]
Organism & Any € Human € Athaliana ¢ Mouse ¢ Custom..
Optional

Search only sequences from selected organism &)

Entrez Query I

Optional o
Enter an Entrez query to limit search @

Program Selection

ML ¥ blastp (protein-protein BLAST)

" PSI-BLAST (Position-Specific lterated BLAST)
' PHI-BLAST (Pattern Hit Initiated BLAST)
Choose a BLAST algorithm &

‘ Search database nr  using Blastp (protein-protein BLAST)

[ show results in a new window




< BLAST

Home RecentResults Saved Strategies  Help

» NCEIf BLAST/ blastp suite: BLASTP programs search protein databases using a protein query. maore...

Enter Query Seqguence

Enter accession number, gi, or FASTA sequence & Clear Query subrange &
QGFATGDIDROAQAVRT FEADGHDFCLAQSFAKIMGLYGERAGAFTVLC SDEEEARRVMS Bl com |—
(QVEILIRGLYSNEEVHGARIALE ILNNE DLRAWLKDVKLMADRT IDVRTKLEDNL IKLG
SSQMWDHIVNQIGMFCFTSLKEEQVQKLIKDHSVYLINDGRVSMAGVT SKNVEYLAESTH To Ii
EVIE :‘

-

Or, upload file I Browse... | =

Job Title [10:10:451GENSCAN_predicted_peptide_2/424_aa
Enter a descriptive title for your BLAST search @

Choose Search Set

Database e (2]
Organism & Any C Human © Athaliana © Mouse © Custom...
Optional

Search only sequences from selected organism &)

Entrez Query |

Optional e
Enter an Entrez query to limit search &

Program Selection

Algorithm % hlastp (protein-protein BLAST)
" PSIBLAST (Position-Specific Iterated 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




= BLAST

Home  Recent Results = Saved Strategies  Help

FNCEI! BLAST/ Formatting Results - 43SPBAJT012 Formatting options

Job Title: 10:59:58|GENSCAN_predicted_peptide_2|424_aa

Putative conserved domains have been detected, click on the image below for detailed results.
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WYAITING

Reguast 1D 13SPBAJTO12

Status Searching

Submitted at Wed May 9 11:03:39 2007
Current time Wed May 9 11:03:43 2007

Time since submission 00:00:04

This page will be autoratically updated in 11 seconds until search is done

= BLAST

Home  RecentResults Saved Strategies Help

» NCBI/ BLAST! Format Request

Query 10:10:45/GENSCAN_predicted_peptide_2|424_aa(424 letters)
Database swissprot

Job title  10:10:45|GENSCAN_predicted_peptide_2|424 aa

Request ID |2YTGEAWDU15 | __Viewr ™ Show results in a new window
Format Show IAIignmenté aslHTML él T Advanced View Reset form to defauts (2]
Alignment View |Flatquery-ancnnred with letters for idem'rtiesﬂ @
Display v Graphical Overview I Linkout I Sequence Retrieval ™ ncaigi (2]
Wasking Character. | Lower Case LI Masking Color; Im (7]
Limit results  Descriptions: m Graphical overview: m Alignments: | 100 = @
Entrez query: | @
Organiem  Type common name, binomial, taxid, or group name. Only 20 top taxa will be shown. o
| |
Expect Hin: [0 Expect Hax: [10 \ @

Formatfor [T pSLBLAST | with inclusion threshold: |0.001

©




Job Title: 10:59:58|GENSCAN_predicted_peptide_2|424_aa W Show Conserved Domains

BLASTP 2.2.16 [Mar-25-2007]

Reference:

Altschul, Stephen F., Thowas L. Madden, Alejandro 4. Schaffer,
Jinghui Zhang, Zheng Zhang, Webb Miller, and Dawid J. Lipman
(1997), "Gapped BLAST and P3I-BLAST: a new generation of

protein datahase search programs™, Nucleic Acids Res. 25:3389-3402.

RID: 435PBAJ701Z

Database: Non-redundant SwissProt sequences
245,474 sequences; 91,728,505 total letters

If you have any problems or questions with the results of this search
please refer to the BLAST Fils

Taxonomy reports

Query= 10;55: 58| GENSCAN predicted peptide 2424 aa
Length=424

Distribution of 71 Blast Hits on the Query Sequence

IMuuse-Uvertu show defline and scores, click to show alignments

Color key for alignment scores

<40 40-50




Distance tree of results MEW

Sequences producing significant alicmments:

oi| 75042478 | sp | QSEEBO | AATH PONPY Aspartate aminotransferase,
gil1129583 | sp |POOSOS | ALTH HIMAN Aspartate aminotransferase, mi
gillle984|sp |POSZ0Z | ALTH MOUSE Aspartate aminotransferasze, mi...

gilll2987 sp | POOSOT|ALTH RAT Aspartate aminotransferase, mito...
gi[75075826 | sp [Q4RSE9[AATH MACFA Aspartate aminotransferase,

gi|112985 |sp |POOS06|AATH PIG Aspartate aminotransferase, mito...
gillle820llsp | P12344 | A4TH BOVIN Aspartate aminotransferase, m...

gil1l=981 | sp | POOSOE|ALTH CHICE Aspartate aminotransferase, mi
gill11l2982 [ 5p | POSO0T [ALTH HORSE Aspartate aminotransferase, mi

gil1l565256]sp | PA6645 | ALT]1 ARATH Aspartate aminotransferase, m...
gil2506178sp | P280L1 [AAT]L MEDSA Aspartate aminotransferase 1 (Tr

gilll68258|sp | P40644 | AATS ARATH Aspartate aminotransferase, c...

gl|21542386|Sp|P46645|MT2 ARLTH Aspartate aminotransferasze, .
gilIIZ9 ATAETT DATCA Aspartate aminotransferase, cytop
g1|584706\sp\P3?833|MTC OFY54 Aspartate aminotransferase, cytop

gillle971|sp |POOSO4|ALTC CHICK Aspartate aminotransferasze, cy...

oi|21542387 | sp | P46646 | AaT4 ARATH Aspartate aminotransferase,
gil75041219 | sp | 0SEAS1 [AATC PONPY Aspartate aminotransferase,
gi[75076072(sp [Q4RSTI[AATC MACFA Aspartate aminotransferase,

gi| 5902703 | sp | PL7174|AATC HUMAN Aspartate aminotransferase, c...

gilZ205323751sp | P46E45 | AATS ARATH Aspartate aminotransferase,
gillle979 | sp |PZ6563 [ALTH LUPAN Aspartate aminotransferase-PzZ, ...

gillla978 | sp | POOSOS|ALTC PIG Aspartate aminotransferase, cyto...

gil122065118 |sp|P1322] |ALTC RAT Aspartate aminotransferase, ¢
gi1126302508 | sp | POBS0E [ALTC HOBESE Aspartate aminotransferase,

gill22065117 | sp | P33097 [AATC BOVIN Aspartate aminotransferase,...
gillla975 | sp |POSZ0L |ALTC HOUSE Aspartate aminotransferasze, cy..
gi|1703040]sp | P23542 |AATC VEAET Aspartate aminotransferase, cyto

492545 | sp | Q22067 | BATC CAFEL Probable aspartate aminotrens. ..
165262 sp | 44425 |ALT HAEIN Aspartate aminotransferase (Transz
2

2230871 [sp [PY2LT3 AT PEEAE Aspartate aminotransferase (Tran

[BENDENETFY: COLT Aspartate aminotransferase (Transa
TA3ET0E | 2p | Q56114 AAT SALT Azpartate aminotransferase [(Tran
OI37200 [ sp [PESEEITAAT SAL Azpartate mminotransferase [(Tran
0141544 sp 74801 ITPEE JALTY Aromatic-amino-acid aminotransf

PHHC FPSEAFE  Aromatic-amino-acid awinotransg
R P EET ECOLT Aromatic-aminco-acid aminotransfer

83300284150 1001502 | AATH YEAST Aspartate aminotransferase,
G6L36035|sp|PO5465 | TYFE PAFDE Aromatic-amino-acid aminotransfe
Q0a0 [ sp [QUZE3E A THINME Tyrosine aminotransferase (L-t...
2986\3p\P12345 A4LTH RAETT Aspartate aminotransferase, mi...
956 [sp (06T LIT A0, Azpartate aminotransferase (Trans
3545 ap| J.652 ATA BACSD  Putative aminotransferase A
285336 sp |0SVOLZ | AAT PYPABR Aspartate sminotransferase (Tran
519892 | sp |Q5SVAKS |[HISS HALMA Histidinol-phosphate aminotr.
285336 [sp 055439 [AAT PYFHO Aspartate aminotransferase (Tx:an
EA0E0 [sp (04T ¥ ULAC Aspartate aminotransferase (Tran
4255359 | sp | 09X0YZ | AAT THEMA Aspartate sminotransferase (Tran
2988 | sp |PE3034| AT BACYZ Aspartate aminotransferasze (Transa
TEOLE0|sp 028277 [HISE] ARCFU Histidinol-phosphate aminot...
1259920 sp |QSJU05 | PURS NETMA FEifunctional purine biosynth...
TTZ990 [ep [FIASOO[ALT SULS0  Aspartate aminotransferase (Transa
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IOy

MWL L IO O IO I L LIV LAV IRt

014209 179 -———-—- KMIVINTP-HNPLGKIFSEEELNE IADLVLKHNLLVVSDEVY 219
027624 165 —————v TRLVFLCTPNNPTG-——GLIDKKDIRAVLESTDTLVVVDEAYTEFAGVDNT——— 212
QBPDW1 273  —————v v 273
Query 251  -—-—-DAQAVR----—- TFE---ADGH-—--D-FCL-AQ- LS FAKNMGLYGERAGAFTVIC 289

SREB0 257  ———-DAWAVR—————— HFI---EQGI-——-N-VCL-CQ--5YAKNMGLYGERVGAFTMVC 295
P00505 257  ———-DAWAVR—————— HFI---EQGI-——-N-VCL-CQ--SYAKNMGLYGERVGAFTMVC 295
P05202 257 ———-DAWAVR—————— HFT---EQGI-——-N-VCL-CQ--SYARNMGLYGERVGAFTVVC 295
P00507 257  --—-DAWAVR---——- HFI---EQGI----N-VCL-CQ--5SYAKNMGLYGERVGAFTVVC 295
Q4R553 257  ———-DAWAVR-—————— HFI---EQGI-——-N-VCL-CQ--SYAKNMGLYGERVGAFTMVC 295
P00506 257 ———-DAWAVR—————— HFI---EQGI-——-N-VCL-CQ--SYAKNMGLYGERVGAFTVVC 295
P12344 257 -——-DAWAVR—————— HFT---EQGI-——-N-VCL-CQ--SYARNMGLYGERVGAFTVVC 295
PO0508 250  --—-DAWALR----—- HFI---EQGI----D-VVL-5Q--5SYAKNMGLYGERAGAFTVIC 288
P08907 228  ———-DAWAVR—————— YFI---EQGI-——-N-VCL-CQ--SYAKNMGLYGERVGAFTMVC 266
P46643 255 -———-DRKSIR—————— IFL---EDGH-——-H-IGI-5Q--SYAKNMGLYGQRVGCLSVLC 293
P28011 242 ———-DRQPVR—————— LEV---ADGG-——-E-LLV-AQ--SYARNMGLYGERVGALSIVS 280
F46644 273 --—-DAKPIR---——- MFV---ADGG----E-CLV-AQ--5YAKNMGLYGERVGALSIVC 311
P46645 229 ———-DAQSVR-—————— TEV---ADGG-——-E-CLI-AQ--SYAKNMGLYGERVGALSIVC 267
P28734 222 ———-DRQSVR—————— IFV---ADGG-——-E-CLA-AQ--SYAKNMGLYGERVGALSIVC 267
P37833 231 -——-DRQSVR—————- MFV—--ADGG--—-E-LLM-AQ--S5YAKNMGLYGERVGALSIVC 269
PO050%4 236  --—-DAWAVR---——- YFV---5EGF----E-LFC-AQ--5SFSKNFGLYNERVGNLSVVG 274
P46646 227 ———-DAQAVR—————— MFV---ADGG----E-CLI-AQ--SYAKNMGLYGERIGSLTIVC 265
QS5RG21 237  --—-DAWAIR—————- YFV---5EGF-——-E-FFC-AQ--5SFSKNFGLYNERVGNLTVVG 275

4RSL1 237 ———-DAWAIR—————— YFV---SEGF-——-E-FFC-AQ--SFSKNFGLYNERVGNLTVVG 275
P17174 237 --—-DAWATR—————- YFV---5EGF----E-FFC-AQ--5SFSKNFGLYNERVGNLTVVG 275
P46248 276 ———-DRASVR—————— LFA---ERGM-——-E-FFV-AQ--SYSKNLGLYAERIGAINVVC 314
P26563 277 ———-DBASVR—————— LEV---ARGL-——-E-VLV-AQ--5SYSKNLGLYAERIGAINVIS 315
P00503 237  --—-DAWAIR—————- YFV---SEGF-——-E-LFC-AQ--SFSKNFGLYNERVGNLTVVA 275
P13221 237  --—-DAWAIR---——- YFV---5EGF----E-LFC-AQ--5FSKNFGLYNERVGNLTVVG 275
P08906 237  ———-DAWAVR-—————— YFV---5EGF-——-E-LFC-AQ--SFSKNFGLYNERVGNLTVVA 275
P33097 237 -———-DAWAIR—————— YFV---5EGF-——-E-LFC-AQ--SFSKNFGLYNERVGNLTVVA 275
P05201 237 ———-DAWAIR—————— YFV---SEGF-——-E-LFC-AQ--SFSKNFGLYNERVGNLTVVG 275
P23542 230 -———-DAYAVR—————— LGVEKLSTVS-———P-VFV-CQ--SFAKNAGMYGERVGCFHLAL 271
022067 229 ———-DAWAIR—————— YFV---DQGM-——-E-MVV-5Q--SFAKNFGLYNERVGNLTVVV 267
P44425 224 ———-DAYGLR—————— AFA—--ANHK--——-E-LLV-AS--SFSENFGLYNERVGAFTLVA 262
P72173 226 ———-DRAAVR—————— LFA---QSGL-——-5-FFV-55--5FSKSFSLYGERVGALSIVT 264
P00S09 224 ———-DAEGLR—————— AFA—--BMHE-———E-LIV-AS--5YSENFGLYNERVGACTLVA 262
Q56114 224 ———-DAEGLR—————— AFA—--ALHK--——-E-LIV-AS--SYSENFGLYNERVGACTLVA 262
P58661 224 ———-DAEGLR—————— AFA—--ALHK--———E-LIV-AS--S5YSENFGLYNERVGACTLVA 262
P74861 225 -———-DAYVIR—————— AIA—--SAGL--—-P-ALV-SN--SFSKIFSLYGERVGGLSVVC 263
P43336 225 ———-DAWAVR—————— LFA--—GELP-———E-VLV-TS--5CSKNFGLYRDRVGALIVCA 263
P04693 225 -———-DAYAIR—————— ATA---5AGL--—-P-ALV-SN--SFSKIFSLYGERVGGLSVMC 263

01802 258  -———-DAYLLRLCLNVNKYP---NWSN----G-IFL-CQ--SFAKNMGLYGERVGSLSVIT 302
P35468 221  -———-DRAGTR—————— LIA---SRIP-———E-VLI-AA--SCSKNFGIYRERTGCLLALC 259

02636 220 -——-DVAGLR—————— HLL---GVVP-——-E-ALV-AV--5CSKSFGLYRERAGATFART 258
067781 218 -———-VSPASF-————— SDE---VENI-——-T-FIV--N--AFSKSYSMTGWRIG--YVAC 253
P16524 210 -——-PHYSIA-————— TYL--—-RD—————— Q-TIV-IN--GLSKSHSMIGWRIG 240
QoVOLZ 215  IASLDGMFER—————- TIT-——VNG———————————————— FSKTFAMTGWRLG 243

SV4E3 200 -———-FKPSKR—————— PLL---5DRD-——-D-VAL-LR--TFSKAYGLAGIRLG-YAVVE 237
058489 214  --—-DAKHYP---——- MIK---FAPE----N-TIL-AN--5FSKTFAMTGWRLG 246
Q4J8X2 222 ———-SVLE--————————— D---PDWE--——-N-FSIYVN--GFSKTFSMIGWRLGYVVA-- 255
QoX0¥2 215 ———-SILDV-———————————— SEGF----DRIVY-IN--GFSKSHSMIGWRVG---YLI 247
078277 166 ————————— SFS---VDAE-——-N-VVI-AR--TFSKAFGLANLRIG 192
P14909 223 --—-5TLE----—————- D---5DWR----D-FLIYVN--GFSKTFSMIGWRLGYIVA-- 256
P39643 215 -———-DQEPAS—————— FLE---AEDA-——-K-TVG-AELYSFSKTFNMAGWRM-AFAV 252

9HQS50 202  --—-TPSAVI-————- LFDGQPAGGHAPRDD-IAV-LR—-TFSKAYGLAGIRLGYAVVED 247
078255 188 ————KIEMVR————————————— DYN----N-LIV-LR--5FSKFFGLAGMRVG—-YAVC 220
P72817 104 ----EGMA 107
027624 213 ———————————————— DLL---PDHE-——-N-LFI-LR--TFSKVMGLAGMRIG 233
QEXLHZ 156 LFGDGAGA-TVLT 167
Query 290  SDEEE----ARR-—————————=== VMSQVE-——————— ILIRGLYSNPFVHGARIAAEI 324

SRES0 296  KDADE--——AKR————————————— VESQLK-——————— ILIRPMYSNPPLNGARIARAI 330
P00505 296  KDADE--——AEKR————————————— VESQLE-——————— ILIRPMYSNPPLNGARIARAT 330
BOSIOY 208 R 1 = g R, ST g TILTERPT Y SHPET AR TLLTT 330




COGs

G consists of mdividual protems or groups of paralogs from at least 3

elp

COGnitor

Thermoplasma acidophilum 1482

Thermoplasma vo.icam'l.fm' 1:33 G e n 0 m e. A G e n 0 m e : O
EE il All proteins All proteins
Saccharomyces cerevisiae 5955
Aguifex asolicus 1560
D 152 X Y

Mpcobacterivm fuberculosis 3927
Mycobacterium leprae 1605
Lactococcus lactis 2267 5
Slreprococeus pyogenes 1657 x Y

Bacillus subfilis 4118
Bacillus halodurans 4066
Spmechocysis 3167
Escherichia coli K12 4275
Escherichia coli 0157 5315

Buchnera sp. APS 575
Pseudomonas aeruginosa 5567
Vibrio cholerae 3835

Haemophilus influenzae 1714
Pasteurella multocida 2015




To search against the COGs database, click here:

COGs

Clusters of Orthologous Groups of proteins (COGs) were delineated by comparing protein
sequences encoded m 43 complete genomes, representing 30 major phylogenetic neages. Each
200G consists of individual proteins or groups of paralogs from at least 3 lineages and thus
corresponds to an ancient conserved doman. Use the COGmtor to compare the protein sequence

to the COGs database.

Paste the FASTA formatted protein sequence from GenZcan mto the COGnitor mput box and
ress the "compare fo COGs" button,  Clck on the link to the highest-sconng COG and click on
the disk icon to save the sequences in the COG to a local file on your desktop to be used as input

Multalin below. Drag this 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




COGs

Phylogenetic classification of proteins encoded in complete genomes

Clusters of Orthologous 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.

Seienice 1997 Oct 24;278(5338):631-7

Muicleic Arids Res 2001 Jan 1; 29(1):22-28. COGnitor
Protein/Gene name: | Text search:
Code Name Proteins Principal component analysis of genomes

nCOGs
S A Archaeagiobus fulgidus 2420 1872 List of COGs
&0 Halobacterium sp. NMRC-1 2605 1701 Distribution
oM Methanococcus jannaschii 1786 1330
Methanobacterium thermoautotraphicum 1873 1388 Co-occurrences

&P Thermopiasma acidophiium 1482 1230 Phylogenetic patterns

= Thermaoplasma valeaniuwm 1499 1243 Phvlosenetic pafterns search

} B hylog palterns searchn

SK Pyracoccus horikoshis 1800 1378

= Pyracoccus abyssi 1768 1456 Functional categories
& Z Aeropyrum pernix 1841 1178
&Y Saccharomyces cerevisiae 5955 2200 J4 K L

] ]

@ Q Aquifex avolicus 1560 1329 DOMNEPT
SV Thermotoga maritimg 1858 1527
<& D Deinccoccus radiodurans 3187 2226 G C E F H I Q
SR Mycobacterium fuberculosis 3927 2585 B

= Mycobacterium leprae 1605 1134 = =
oL Lactococcus lactis 2267 1618 Pathways and

Streptococcls pyogenes 1697 1211 finectional systems

& B Bacillus subtilis 4118 2870

= Bacillus halodurans 4066 2878 FIP
< C Symechacyatiz 3167 2159

Help
_Clear | BeTecto 3cades v S
T

Paste your sequence and press the button abowe.

M30ICKRGLL ISNRLAPARLRCKSTWF SEVOMGPPDATLGVTE AFEKD TNPEKINL GAGA
YRDDNTQPFVLPSVRE AEKRVVSRSLDEEVATI IGIPEF YNKAIEL ALGRGSKRL AAKHN
VTAQS ISGTGALRIGAAFL AKFWQGNRE IV IPSFSWGNHV ATFEHAGLPVNEYRTYDEDT
CALDFGGLIEDLKKIPEKS IVLLHACAHNF TGVDPTLEQWRE IS ALVKKRNLYPF IDHAY
QGFATGD IDRDAQAVRTFEADGHDF CLAQSF AFNMGLYGERAGAF TVLCSDEEE LARVIMS
OVEILIRGLYSMPPVHGARIAAEILNNEDLRAQULKDVKLMADRI IDVRTELKDNL IKLG
SSQNWDHIVNQIGHFCF TGLEPEQUOQKL IKDHSWYLTNDGRVSHAGY TSENVEYLAESTH
KV TH

™ Skip low-complexity filtering.
-



Anonymous (424 letters)

2“. ’; COG1448 | Aspartate/aromatic aminotransferase Selinn cl-ades Help
proteins 4** pet-score: 51
[ T u |\\ T T 424 letters
— ) 904 =>YLRO27c (432) - COGl448
— » 588 =>NMBO540 (397) - COG1443
— > 881 = HNMAOT1S (397) - COGl448
853 =>HI1617 (3%96) - COG1448
— >y 833 =»PA3139 (3%8) - COGl448
— 531 =>PM0G21 (396) - COG1443
e 525 = aspC (396) - COG144&
—— 819 = ZaspC (396) - COG1448
— r T88 =>»WC12893 (413) - COG1448
— ) 781 = NMB1678 (397) - COG1443
— ) T80 = HMA1837 (397) - COGl448
— » 724 =>XFO036 (400) — COG1448
— > T10 = BADSTO (3%9) - COGl1448
709 = ZtyrB (397) - COG1448
—_————— 709 = tyrB (387) - COB51443
— ) 675 = YKL106w (451) - COG144d
— - 666 =>CPn0740 (295) - COG1443
—_— 624 = m110405 (394) - COG1443
— y 619 = VCAOS13 (404) - COG1443
— — 611 = CT637 (400) - COG144d
118 -»ag 1969 (394) - COGO436
103 ->B5 path (392) - COGO436
102 -»>PABOS25 (389) - COGO436
101 TIROeas (IS8 Nl Tl T =0
pm%ins Helo

info

E | 0001448 | TyrB | Aspartate/aromatic aminotransferase q

Genome context

Pathways / ~ PHENYLATANINETYROSINE BIOSYINTHESLS

Functional systeme TEUCTME BIOSYMTHESIS

T BEE HSNUIXI
) ] H 617 PMO621
PAS e
S
) } D GIE:
) ) N | NMB0540 MMAO719
Nme | NMB1675 MNMA1937
J
: : ap | mlo405 :
i E B ZaspC _
ENT |aspC | ZmB
‘ 2 ‘—YLRUz?C ‘ 1f ‘PAOS?OPA3139 ‘ I ‘CTéB? CPu0740




To generate a multiple sequence alignment, use:
Heltr¥lin
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
(GenScan 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 hotebook.

Multalin Alignment




Published research using this software should cite:
"Multiple sequence alignment with hierarchical clustering”
F. CORPET, 1988, INucl. Acids Res., 16 (22), 10881-10890

@ Sequence data

Cut and paste youwr sequences here helow. @

sarnple sequences) |MFOKVDAYAGDP ILTLHERFKEDPREDEVNLS IGLYYNEDGI IPQLOAVAEAE ARLNAQPHGASLYLPHE x|

or select afile: I Browse... | "
@ Sequence mput format: [ Auto T

Multiple sequence alignment by Florence Corpet

Hnme page

i
1] IN?A
LG C-Auzeville

>06:28:21| GEN3CAN predicted peptide Z|424 aa
MSOICKRGLLISHMRLAPAALRCESTUFSEVONGPPDATLGVTEAFEED THPKEINLGAGA
VYRDDNTOPFYLPSVREAEKRVVERELDEEYATIIGIPEF YWEAIELALGEGSKRL AAKHN
VTAOS ISGTGALRIGAAFLAKFWQGHNREITIPSPSWGHNHVAIFEHAGLPVNRYRYYDEDT
CALDFGGLIEDLEEIPEKSIVLLHACAHNPTGVDPTLEQWRE ISALVEERNLYPF IDMAY
QGFATGDIDRDAQAVRTFEADGHDFCLAQSF AKNHGLYGERAGAF TVLCSDEEEAARVNS
CVKILIRGLYSNPPVHGARTIAAE ILNNEDLRACTLEDVELMADRIIDVRTKLKDNL IELG
SEONUDHIVNQIGHMFCF TGLEPEQVOEL IKDHSVYL TNDGRVANAGY TSENVEYLAES TH
EUTE

btyrE

14:10;321GENSCAN_pre
YLRO27c

aspl

HI1617

tyrB

CT637

CPn07d0

YKL106m

Consensus

14:10;32 1 GENSCAN_pre
YLRO2Zc

aspl

HI1617

tyrB

CT637

CPn07d0

YKL106w

Consensus

14:10:32 I GENSCAN_pre
YLRO2Zc

aspl

HI1617

tyrB

CT637

CPn0740

YKL106w

Consensus

14:10:32 I GENSCAN_pre
YLRO27c

aspl

HI1617

tyrB

CT637

CPn0740

YKL106w

Consensus

1 10 20 30 40 50 6O 70 80 90 100 110 120 130
1
HSAICKRGLLISHRLAPAALRCKSTHFSEYOHGPPDATLGYTERFKKDTHPKKINL GAGAYRDDNTAPFYLPSYREREKRYYS5-RSLDKE--YATIIGIPEF YHKATEL ALGKGSKR: LAAKHKYT
HHKRTOEYKHTRATHS----ATLFNHIELLPPDALFGIKORYGODORATKYDL GIGAYRDDHGKPHYLPSYKAREKLTHNDSSYNHE-=YLGITGLPSLTSHARKIIFGTOSDA FOEDRYIS
HFENITAAPADPILGLADLFRADERPGKINLGIGYYKDETGKTPYLTSYKKREQYL-LENET TKN--YLGIDGIPEFGRCTOELLFGKGSAL. -INDKRART
HFEHIKAAPADPILGLGEAFKSETREMKIHLGIGYYKDAQGT TPIHHAYKEREKRL-FOKEK TKH—-YLTIDGIADYHEQTKALLFGKDSEY- -TOSHRART
HFOKYDAYAGDP IL TLHERFKEDPRSDKYNLSIGL Y YNEDGIIPOLOAYAEAEARLNAQPHGASL -~ YLPHEGLNCYRHATAPLLFGADHPY LKOORYAT
HSLFEQLPSFSPDSTLGLAOAFOEDPREDKTHLLLGTYEREKKRYGGFS5YRKAOS-YFFDOEKDKN--YL PIKGSSTFLEEHARL CFGE——~ YDASRHYG
ISFFNHIPTFSPDAILGLONYFFADKRPEKYHLYIGYYEHPOKRYGGLSCIRKAGT-VILEEEONKS--YLPISGLOIFLDENRELYF GA--- SAIYG

H =YDP
HLRTRLTHCSLHRPYYTSSLSRYPRAPPDKYLGLSEHF KKVKHYHKIDL TYGIYKDGHGKY TTFPSYAKABKLIESHLELHKHLS YLPITGSKEF QEHVHKFLFKESCPUFGPFYLAHDRISF
OO RPN O RN LS S EA R PR S LI 1 . O - DN (| RPN R 4 1. DR - TR ot 1§ -TORPRPURPUO: IR PO

131 140 150 160 170 180 190 200 210 220 230 240 250 260
1

ARSISGTGALRIGARFLAKFHAGHRETY IPSPSHGHHYATFEHAGLPYHRYRYYDKDTCALDF GGLIEDLKKIPEKS— —=IYLLHACAHNPTGYDPTLEQHREISALYKKRHLYPFIDHAYAGE
YOSLSGTGALHISAKFFSKFFP-DKLYYLSKPTHANHHATFENOGLKTATYPYHAHNETKSL DLHGFLHATOKAPEGS- TFYLHSCAHHPTGLDPTSEQMVOTYDATASKNHIALFDTAYOGF
AOTPGGTGALRYAADFLAKNTS-VKRYHYSHP SHPHHKSYFHSAGLEVREYAYYDAENHTLDFDALINSL HEAOAGD - YYLFHGCCHHPTGIDPTLEOHOTLAOLSYEKGHLPLFDFAYOGF
VOSLGGTGALRIAAEF IKRATK-AQHYHISTPTHPHHHALIFHAYGHTIREYRYYDAERKALDHEHLLEDL SOASEGD- YYLLHGCCHHPTGIDPTPEGHAELAALSAKHGHLPLFDFAYAGL
TOTLGGSGALKYGADFLKRYFP-ESGYHYSDPTHENHYATFAGAGFEYSTYPHYDEATHGYRFHDLLATLKTLPARS— TYLLHPCCHNPTGADLTHDAHDAYIETLKARELTPFLOIAYAGF
YOATGGTGALHLGASYYAN-ASLAGKYYTPSOTHGHHSRIFAHOGLALEYYPYYDOETKELDLOGLKATL RSAPET S~ L¥LLHCCCHHPTGKDIPLSEHPETITITKERDLIPFFDHAYLGF
FOSLGGTGALHLGARLLSY-AKGSGKYYYPEOTHSHHIRIF SOEGLEVIRYPYYSKEQKOLLFEPLIAFLKEYEKNS— ==Y TLLHGCCHHP TGYDF TEDHHKELAILHKERELIPFFDTAYOGF
VOTLSGTGALAYAAKFLALFI--SRDIHIPDPSHANHKHIFONHGFE-NIYRYSY YKDGAIDIDGHIEQLKTFAYHHAQENHKHPPCIILHACCHHPTGLOPTKEQHEKIIDTIYELKHYPIVDHAYOGL
vl 1gGbGAL. . A fla... oo tuip . pbH HHLTF L Gle. . Yoyyd. cbL L Dd. gliL LDk, cpeeSeneen s oo . vILH. CcHHPTG.DptceqH. Li. ... 0o .. opo DL AYGE

261 270 280 290 300 310 320 330 340 350 360 370 3s0 390
1

ATGDIDRDAOAYRTFE---AD---GHDF CLAOSFAKHHGL YGERAGAF TYLCSDE- ==-=—EE----AARYHSOYKILIRGLYSHPPYHGARIAREILNNEDL RAOHLKDYKLHADRIIDYRTKLKD
ATGDLDKDAYAYRLGYEKLST---YSPYFYCOSFAKNAGHY GERYGCFHLALTKD: =AONKTIKPAYTSOLAKTTRSEVSHPPAYGAKTYAKLLETPEL TEQHHKDHY THSSRITKHRHALRD
ARG-LEEDAEGL RAFA---AH---HKELTYAS5YSKNFGL YMERYGACTLYAADS: =ET----YDRAFSOHKARIRANY SHPPAHGASYYATIL SHOALRATHEQEL TDHRORIORHRAOLFYH
ANG-LDEDAYGLRAFA---AN---HKELLYASSFSKNFGLYNERYGAF TLYAEHA ASTSLTAVKSIIRTLYSHPASHGGATYATYLHDAGLRAEHENEL TEHRERTKKHRHLFYQ
GAG-HEEDAYAIRAIA---5A---GLPALYSHSFSKIFSLYGERYGGLSYHCEDA AGRYLGOLKATYRRNYSSPPHFGADYYARYLNDEALKASHLAEYEEHRTRILAHROEL YK
ASG-TEEDRRPYRLCI---EA---GYTTFYAGGASKIFSL ¥ GSRYGFFGATHODK. L HRTL SFLEEQTRGEYSSPAREGYATYTSIL SHPYLROEHEL ELHGIROSLEETRSSFYT
AHG-TELDRKPIEIFI---SE---GHTYLYARSSSKHFAL YGERVGYFAYHSTFT- ==[E====LYKIHSFLEEKIRGEYSSPORHGYEIYSTILSHPYLKEEHOSELHF IRESLGKHRTRFYQ
ESGHLLKDAYLLRLCLHYHKYPHHSHGIFLCOSFAKHHGL YGERYGSLSYITPATANNGKFHPLODKHSL DONIDSOLKKIVRGHYSSPPGYGSRYYHVYLSDFKLKOQHFKDVDFHYQRLHHVROEHFD
a bl DAy, reeceeicenisssascav. SFeknfedVeeRvb fov. i iiiiinnnneninnnaiinasqlke LR ySsPp. LB dvaL s Lo Ko cive onraricanRo v,

391 400 410 420 430 440 450 460 468
1 |
HLIKLGSSOHHDHIYHOIGHFCFTGLKPEQYOKLIKDHSY YL THDGRYSHAGYTSKHYEYLAESTHRYTK
HLYKLGTPGHHDHIYNOCGHFSFTGLTPOHYKRLEETHAYYLYASGRASTAGLHOGHYEYYAKAIDEYYRFYTIEAKL
TLOEKGANRDFSF ITKONGHF SFSGLTKEQVLRLREEFGYYAYASGRYHYAGH TPOMHAPLCEATVAYL
LLKEYGREQDFSFITEQNGHFSFSGLTGEQYDRLKHEFATYAVRSGRINYAGITEDNIRYLCESIVKYL
YLSTEHPERHFDYLLHORGHF 5Y TGLSARDYDRLREEFGYYLIASGRACYAGLHTANYARYAKAFARYH
AHRNY-AGHSFDFIASOKGFFGYPGFSKEQYLFLREELGIYTTAGGRFHLNGI TDKHINRYTHGFAQAYEYPRSYS
ALRKY-AGHTFDFLLSOHGFFAYPGF SOKQYLFLREQHAYY TTAGGRHHLHGI TEKHIDHVYOSFIORYEL
RL--—-GHPDLYNFAQEHGHF Y'Y TRFSPKOYETLRHNYFY YL TGDGRLSLSGYHDSHYDYLCESLERYSKHDKLA
Feoiveii o fdiiL B GnF Bbegls.qY. lre. L Y1Ea GR. . LaGan. HY Lylies. Ve e i




PROBZ0
CTG37
CPn0740
YKL10B6w
Consensus

Available files:

-mequence Input file
-Cluster file

-Eesults as a fasta file
-Fesults as a text page (s

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

-Eesults as a gf image

EBP

new

-Eesults as a text page with colour indications (need a text editor) @

Add one sequence to the a]ignment@ iy

ALAPHGLAERFAHYGAORGHFSYTGLSPOOYARLRDEHAYYLYSSGRANYAGLDARRLDRLAOATAOYCAD
AHRHY-AGHSFDFIASOKGFFGYPGFSKEQOVLFLREELGIYTTAGGRFHLHGITDKHINRY THGFAORYEYPRSYS
ALRKY-AGHTFDFLLSAHGFFAYPGFSDKOVLFLREQHAYY TTAGGRMHLNGITEKHIDHYVASFIOAYEL
RL====GHPDLYHFAQOQHGHFYYTRFSPKOYEILRHHYFYYLTGDGRLSLSGYHDSHYDYLCESLEAYSKHOKLA
A Er s nnan fdfi..q.GeFsy.gls. OV.rlr. % .Y v GR, . vagl. . .n..yla,ai. o Ve saasass

-Alignment and tree description (rfd) " Get a better wiew of your protein family : phylogenstic tree, pruned tree and subtrees, ¢
coloured alignment and subalignments.

- Eesults as an html page (needs to enable style sheets)

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

Consensus levels: high=90% low=50%

Consensus symbols:
I is anyone of IV
$ is anyone of LM
% is anyone of FY
# 1s anyone

14:13:11]|GENSCAN_pre
YLRO27c
tyrB
ZtyrB
NMB1678
NMA1937
PA3139
XF0036
aspC
ZaspC
VC1293
HI1617
PM0621
NMB0540
NMAO719
VCAO0513
mi1 10405
PAO870
CT637
CPNn0740
YKL106w

of NDQEBZ//

251

PFIDMAYQGF
ALFDTAYQGF
PFLDIAYQGF
PFLDIAYQGF
PFMDIAYQGF
PEMDIAYQGF
PFLDIAYQGF
PCIDLAYQGF
PLFDFAYQGF
PLFDFAYQGF
PLFDFAYQGF
PLFDFAYQGL
PLFDFAYQGF
PLFDFAYQGF
PLFDFAYQGF
PFVDIAYQGF
PFVDIAYQGF
PLIDFAYQGF
PFFDMAYLGF
PFFDTAYQGF
PI1VDMAYQGL

ATGD I1DRDAQ
ATGDLDKDAY
GAG . MEEDAY
GAG . MEEDAY
GGD.LDSDAY
GGD. LDSDAY
GNG. IEEDAA
NQG . 1DADAY
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

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 ._EGISNYVWV
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

300
AQSFAKNMGL
CQSFAKNAGM
SNSFSKIFSL
SNSFSKIFSL
SNSFSKNLSL
SNSFSKNLSL
SSSFSKSFSL
ANSYSKSFSL
ASSYSKNFGL
ASSYSKNFGL
ASSFSKNFGL
ASSFSKNFGL
ASSYSKNFGL
ASSYSKNFGM
ASSYSKNFGM
TTSCSKNFGL
ASSCSKNFAV
TSSCSKNFGL
AGGASKIFSL
AASSSKNFAL
CQSFAKNMGL



Consensus

14:13:11]GENSCAN_pre
YLRO27c
tyrB
ZtyrB
NMB1678
NMA1937
PA3139
XFO0036
aspC
ZaspC
VC1293
HI1617
PM0621
NMB0540
NMAO719
VCAO0513
ml 10405
PA0870
CT637
CPNn0740
YKL106w
Consensus

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

..G.le.Da.
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VTNARGKMLT
ADVAMSQMLS
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LNRILSFLEE

..... sglk.

http://www.nebi.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

a.S.sknfg$
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LIRGLYSNPP
I IRSEVSNPP
TVRRNYSSPP
TVRRNYSSPP
TVRRIYSSPP
TVRRIYSSPP
VIRTNYSNPP
IIRTIYSSPS
AIRANYSNPP
ATRANYSNPP
1 IRSIYSNPP
I IRTLYSNPA
I IRTLYSNPA
I IRTLYSNPA
I IRTLYSNPA
LARSTYTMPP
AARAMY SMPP
LARNLWSTPP
QIRGEYSSPA
KIRGEYSSPQ
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MewSearch | PubMed

e KL ™
Mucleofide | Protein | Structure | Taxonomy | Help |

[

Search Conserved Domains on a protein

Search against database: | CcDD -- 17402 PSSMs x|

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

HEQICKRGLLISNELAP ALLRCES TWF SEVOMGPPDATLGVTEAF EKD THPEEINLGAGA
YRDDNTOPFVLPSVREAEKRVVSRSLDEEYATIIGIPEF YNEAIEL ALGEGSERL AAKHIN
VTAOS ISGTGALRIGAAF LAKF WOGHRE ITIPSPSWGNHVAIFEHAGLPVNEYRYYDEDT
CALDFGGLIEDLEEIPEESIVLLHACAHNP TGVDPTLEQWRE IS ALVEERNLYPF IDMAY
QGFATGDIDEDAQAVETFEADGHDF CLAQSF AKNMGLYGERAGAF TVLCSDEEEALRVHS
OVEILIRGLYSNPPVHGARTAAE ILNNEDLRAQWLEDVELMADETI IDVETELEDNL IELG

SEOQNUDHIVNOQIGHF CF TGLEPEQVOEL IKDHSVYL TNDGRVENAGY TSKINVETLAESIH
EVTE

submit Juery | Reset | " Force live search

Advanced search options

Maxdmal hits [1oo Expect Value threshold | 0.01 = ¥ Apply Low complexity filter

Retrieve previous search with RID# | Retrieve |

Conserved

MewSearch | FubMed | NL.Ac\eutide [ Protein | Structure | Tamonomy | Help |

Query sequence: [{local sequence)lcl| 15:05: 39| GENSCAN_predicted _peptide_2|424 aa]

®: Concize Result © Full Result T Show Search Infarmation

Descriptions
Title

Pssmid Multi-Dom E-value

Search for similar domain architectures

CD Search Reference:
B archler-Bauer B, Bryant SH (2004), "CD-Search: profein domain annofafions on the fp.", Nucleie Acids Res 32(\W)327-331.

Help | Disclaimer | Write to the Help Desk
MCEI | NLM | MIH




95 -

Entrez | Coo | Structure | Protein Help

C0G1448.2 TyrB, with user query added @

[+] Links: Aspartate/tyrosinefaromatic aminotransferase [Amino acid transport and metabolism]
[+]statistics:
[-1structure:

Drawing: |AIIAtoms -
Aligned Rows: |up to 10 -

[Download Cn3D]

@ Other Related Conserved Domains:

1

Reformat Sequence Alignment | Format: IEompact Hypertest = | Row Digblay: |upto10 -I Cofor Bits: |2_u hit: = | Type Selection: | the most similar members -[

FTAT & 1 .[1].F QEVDAYAGDPILTLMERFEEDPREDEVNLE IGLY YNEDGIIPQLQAVAE AEARLNAQP . [1] . GASLYL &7
query Z6 .[1].F SEVONGPPDAILGVTEAFKED TNPREEINLGAGAYRDDNTOPFVLPSVREAEKRVVIRS LDKEYL 91
1LR3 1 .[1].F ENITALAPADPILGLADLFRADERFGEINLGIGVYEDETGETPVL TOVEEAEQTYLLENE TTENTL 66
1LRT 1 .[1].F ENITLLPADPILGLADLFRADERFPGEINLGIGVYKDETGKTPVLTEVKEAEQYLLENE TTENYL 66
1015 A 1 .[1].F ENITLAPADPILGLADLFRADERFGEINLGIGVYKDETGKTPVL TAVEEAEQVLLENE TTENYL 66
ogi 11le8262 1 .[1].F EHIKLLPADPILGLGEAFESETRENEINLGIGVYEDAQGTTP IMHAVEE AEERLFDEE ETFNYL &6
gl 15793696 z .[1].F KHIELLPADPILGLGEAFKAETRPEEVNLGIGVYKDASGATP IVEAVKEAEKRLLESE TTKNYL &7
gl 15675440 2 .[1]1.F KHIELLPADPILGLGEAFEAETRPEEVNLGIGVYED ASGATFLVELVEE AEERLLESE TTENYL &7
i 17545729 3 .[1].F SAVELLPRDIPILGLNEAFMADARSTEVNLGVGVYFTDEGKIPVLRAVQE AEEARLAMA APRGYL 63
gi 19112273 36 .[1].F.[3].ADVPHNGPPFDFIFGITEAYKEDGDVEEMNLGAGTYRDDAGKPYVLPSVROAETELLIQK LDEEYTL 104
3TAT 4 68 PMEGLNCYRHALIAPLLFG. [1] . DHPVLEQQRVATIOTLGGIGALEVGADFLERY FPEIGVWVIDPTUENHVALIF 135
quUery 92 TIIGIPEFYNEAIELALG.[1].GSERLAAEKHNVTAQSISGTGALRIGAAFLAEF . [1] .QGNREITIPSPSWCGHNHVAIF 163
L}

CDD Descripltive Ikems

Mame: Twb

Azpartatetyrozine /aromatic aminotransferaze [Smino acid transport -
and metabolizm)

Structure summarny;

POE 3TAT (MMDE 11042
ATAT_A: g BB22524 [[Ezchenchia col] Chain A, Tyrosine Aminotransferase j

5 how Snnotations Fanel Show References Panel | Dizmizs |




TyrB - Sequence; Alignment Yiewer |
Wigw Edit  Mouse Mode Unaligned Juskification  Imporks

TAT A
ey

1ARS

LART

1015 A
1188262
[ 15793695
' 15676445
[ 17545729

AG~MEEDAYATIRATASAG I pALVENEFEEI FELYGERVGGLEVMC EDAEAAGRVLGOLEATVRRENY B2 PPHNFGAQVVAAVL &
TGAdIDRDAQAVRTFEADGhAdFCLAQBFAKNMG LY GERAGAFTV LCEDEEEAARVMEQVEILIRGLYSNPPVYHGARIAAEIL
RG~LEEDAEGLRAFAAMHk e LIVASSY SKNFGLYNERVGACTLVAADSETVDRAFSOMEAAI RANYENPPAHGASVVATIL
RG~LEEDAEGLRAFAAMHE e LIVARSY SENFGLYNERVGACT LVAADSETVDRAFEOQMEAAI RANYSNPPAHGASVVATIL
RG~LEEDAEGLRAFAAMHk e LIVAS S Y EKNFGLYNERVGACT LVAADSETVDRAFSQMEAAI RANYZSNPPAHGASVVATIL
HGn LDEDAYGLRAFAANHEk e LLVASSFSENFGLYNERVGAFTLVAENAEIABTSLTOVESI IRTLY3NPARHGGATVATVL
HG~LEEDAYGLRVFLEHNt e LLIAGSY SKENFGMYNERVGAFT LVAEDEATAARAHEQVETI IRTLY S NPASHGANTIALYL

Hii LEEDAYGLEVFLEHMNt el LTI A B Y AENFGMYNERYGAFTLVAEDEETAARAHIOVETI RTLYSNPASHGANTIALV_LILI
4 »

I 4







Style Dptions |

Settings I Labelsl Detailsl

— Rendering Settings

Group Shaow Fendering Calor Scheme Uszer Calar

Protein backbone: ITrace =l ITubes =l IUser Selection =] |:|I
Pratein sidechains: i ITubes j IUser Selection j |
Nucleotide backbone: ITrace j ITubes j IMolecule j -

Mucleatide sidechainz: v IWile j I Muolecule j -
Heterogens: v IBaII and Stick j IEIement j -
Solvents: u I Ball and Stick j I Element j -
Connections: v I Tubes ﬂ I Usger Selection j |
Helix objects: r IWith Amows j I Object j -
Strand objects: r IWith Amows j I Object j -
Virtual disulfides: v |
Hydrogens: | Background: -

Done Carcel Apply after each change? W Apply |




