


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 Drosophila melanogaster genomic
sequence in electronic Notebook 1, which is a small portion of the GenBank
record AE014134. Notebook 2 has a different Drosophila melanogaster
genomic sequence; see the URL 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 for 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.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

Electronic Notebooks 1 and 2:
http://www.ncbi.nlm.nih.gov/Class/minicourses/xla.html
http://www.ncbi.nlm.nih.gov/Class/minicourses/x2a.html




Outline

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

Obtain protein product (

|dentify motif/site (ScanProsite)

Search for similar sequences (BLASTD)
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 "Rerr Gensean™ button,
Select the protein translation with the highest exon P-values and paste this FASTA formatted
output into your noteboolk.

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 gotooctdgtot Jgaacgatooa gogogatgbt gatcacogos thgttgtoat
catccacaat

239101 gatggtgacy LLgacatgyy ttttgbitgoc gtaattgagg cgoctgaagt
goaagtococt

239161 atgoagasac ttoggatggsa tgttgoactoe cagatgotgs ttgotasaac
gaaagotogos

239221 amagotcagy accatggott ggatgactoc cgaagotoce gotogaataa
gattotggoa

2392581 goootgitte tocaacdtta goatccacda cgtaaccady Jagttasgot
gotgaagatt

239341 ggacatctog cgocasagat Lotocgochg cagagtgbga Cacgaatogo

Fun GEMSCAN Clear Input




GENSCAN 1.0 Date run: 2-Jan-108 Time: 08:08:13
Sequence 08:08:12 : 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 0O 10 86 251 0.999 17.47
2.04 Intr + 2935 3183 249 O O 73 100 586 0.999 55.93
2.05 Term + 3253 3948 696 0 O 90 49 1324 0.999 122.25
2.06 PlyA + 4120 4125 6 1.05
3.04 PIyA - 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):

>08:08:12 | GENSCAN_predicted_peptide_1]143 aa
MPRTLPWTTVFTAVASSARAKSMEKLTVVFLLRMHSALVVSQPSMATRVNLPVFDPQSLN
SRAPAKTTSAAQAITAYLSIFFHLIELQGKR IGWLFRWLSPLSASSQRYESTKSGESPKT
TQSFRMNGKQLRAATQKKAFFDD

>08:08:12 | GENSCAN_predicted_peptide_2]424 aa

MSQICKRGLL ISNRLAPAALRCKSTWFSEVQMGPPDA I LGVTEAFKKDTNPKK INLGAGA
YRDDNTQPFVLPSVREAEKRVVSRSLDKEYAT I IGIPEFYNKAIELALGKGSKRLAAKHN
VTAQSISGTGALRIGAAFLAKFWQGNRE 1Y IPSPSWGNHVA I FEHAGLPVNRYRYYDKDT
CALDFGGLIEDLKKIPEKSIVLLHACAHNPTGVDPTLEQWRE I SALVKKRNLYPFIDMAY
QGFATGD I DRDAQAVRTFEADGHDFCLAQSFAKNMGLYGERAGAFTVLCSDEEEAARVMS
QVKILIRGLYSNPPVHGARIAAE I LNNEDLRAQWLKDVKLMADRI IDVRTKLKDNLIKLG
SSQNWDH 1'VNQ I GMFCFTGLKPEQVQKL IKDHSVYLTNDGRVSMAGVTSKNVEYLAESIH
KVTK

>08:08:12|GENSCAN_predicted_peptide 3]221_aa

MSNLQQLNSLVTSWMLTLEKQGCHNL IRAGASGV I QAMVLSFGSFRFSNQHLECN IHPKF
LHRDFHFRRLNYGNKTHVNVT 1 1VDDDNKAV INIALDRSDRSYYACDGGCLDEPVLLTQN
RRQFPVKLTEPLTAILY ITEDKQHMEELHHAIHVKEVVEAPAHEQHL I ALHRHGHQLGGL



PTLFWVSVCAT I IVFHIFLCKL I IKEYCEPSDKLRYRYNKP




ScanProsite [help]

Home ScanProsite ProRule Documents Downloads

Links

Seq (s) to be d:
Enter:
& UniProtKB{Swiss-Prot and TrEMBL} AC and/or ID
(e.g. POO747, ENTK_HUMAN)
« PDB identifier(s)
& your own protein sequence(s)

Motif{s) to scan for:

Enter:
» PROSITE AC and/or ID (e.g. P550240, CHEB)
* your own pattern(s)

\’TAQSISGIGA.T_RIGAAFT_AKFHQGNREIYIFSPSWGNH\’AIFEHAGLP\’ﬂ
INRYRYYDEDT
CRLDFGGLIEDLEKIPEF
INLYPFIDMAY
QGFATGDIDRDAQAVRTIFEADGHDFCLAQSFAFNMGLYGERAGRFTIVLCS
DEEEAARVMS

QVKILIRGLYSNPPVHGARIALE ILNNEDLRAQWLEDVELMADRIIDVRT
KLEKDNLIKLG
SSQMNWDHIVNQIGHMFCFIGLEPEQVOKLIKDESVYLINDGRVSHMAGVISE
INWVEYLAESTH

EVIK

Clear

v Exclude motifs with a high probability of occurrence
[~ Do not scan profiles

IVLLHRCAHNPTGVDPTLEQWREISALVEKR.

-

Qutput:

. Formathraphica\ rich vjew =

« Show only sequengés with at least hit(s)
Maximum of ed sequences | 1000 'I

[ STARTTHESCAN | reset

Clear

Protein database(s):
I# UniProtkKB/Swiss-Prat [ including splice variants ™ UniProtKB/TrEMBL ™ PDB

randomize databases |no <
Filter(s):
+ Ontaxonomy: I (e.g.Eukaryota; Escherichia coli;)
« On description: (e.0.protease)
Pattern option(s):
« Allow at mostlD— X sequence characters to match a conserved position in the pattern
« Match mode [greedy. overlaps, noincludes =]

" Show low level score
" Retrieve complete sequences
Your e-mail:




Home ScanProsite ProRule Documents

praSit

ScanProsite Results Viewer

Downloads

Links

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

Hits for all PROSITE (release 20.24) motifs on sequence 08-08-12-GENSCAN_predicted_peptide_2-424_aa :
found: 1 hit in 1 sequence

05-05-12-GENSCAN_predicted_peptide_2-424_aa (424 aa)

MSQICKRGLLISNRLAPAALRCESTWFSEWOMGE PDAILGVIEAFFFEDTHPEE INLGAGAYRDDET
QFFYLESVREAEKRVY SRGLDEEYATIIGIPEFYNEAIELALGKGSFRLAAFIIVTAQS LG GTGAL
RIGAAFLAKFUQGHNRE IYTPSPSUGNHVATIFEHAGLPYNRYRYVDED TCALDFGGLIED LKKIFER
SIVLLHACAHNPTGVYD PTLEQURETSALVEKENLYPFIDMAYQGFATGD IDRD AQAVRTFEAD GHI
FCLAQSFAKNNGLYGERAGAFTVLCSDEEEAARVMSOVEIL IRGLY S NP PVEHGARTAAR TLNNED L
RAQULEDVELMADRIIDVRTELEDNLIKLGS S QNUDHIVNQ IGHFCFTGLEPE QVQKLIFDHIVY L
TNDGRVSMAGVT SKIVEY LAES THEVTE

1 100 200 300 400 500 600 Fo0 800 900 1000
ruler:

hits by pattegfs: [1 hit (by 1 pattern) on 1 sequence]

AA TRANSFER_CLASS 1 Aminotransferases class- pyridoxakphosphate sttachment site

08-08-12-GENS~ n (424 a=)
270 - 283: AFAFIMGLYGERAG
Legend:
+ .
disulfide bridge active site other ‘ranges’ other sites

harizontal scaling: |0.6

do not show text labels: [

do not show sites in hits: T

do not show ranges in hits: T
redisplay |




Home ScanProsite ProRule

PROSITE documentation PDOC00098 [for PROSITE entry PS00105]

Documents Downloads Links

Aminotransferases class-l pyridoxal-phosphate attachment site

Description:

Aminotransferases share certain mechanistic features with other pyridoxal-phosphate dependent enzymes, such as the covalent binding of the pyridoxal-phosphate group to a
lysing residue. On the basis of sequence similarity, these various enzymes can be grouped [1,2] into subfamilies. Cne of these, called class-l, currently consists of the following
enzymes:

+ Aspartate aminotransferase (AAT) (EC 2.6.1.1). AAT catalyzes the reversible transfer of the amino group from L-aspartate to 2-oxoglutarate to form oxaloacetate and
L-glutamate. In sukaryotes, there are two AAT isozymes: one is located in the mitochondrial matrix, the second is cytoplasmic. In prokaryotes, only ane form of AAT is found
(gene aspC)

o Tyrosine aminotransferase (EC 26.1.5) which catalyzes the first step in tyrosine catabolism by reversibly transferring its amino group to 2- oxoglutarate to form
4A-hydroxyphenylpyruvate and L-glutamate.

+ Aromatic aminotransferase (EC 2 6 1.57) involved in the synthesis of Phe, Tyr, Asp and Leu [gene tyrB)

o ‘laminocyclopropane-1-carbowylate synthase (EC 4 4.1 14) (ACC synthase) from plants. ACC synthase catalyzes the first step in ethylene biosynthesis

* Pseudomonas denitrificans cobC,which is invalved in cobalamin biosynthesis
« Yeast hypothetical protein YJLOB 0wy,

The sequence around the pyridoxal-phosphate attachment site of this class of enzyme is sufficiently conserved to allow the creation of a specific pattern
Lasf updale:
April 2006 f Pattern revised

Technical section:

PROSITE method (with tools and informa-twon) covered by this documentation

As_TRANSFER_CLASS_1, PSO0105; Aminotransferases class-l pyridoxal-phosph

P site (PATTERN)

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

Consensus pattern:

equences known to belong to this AL
class detected by the pattern:

Other sequence(s) detected in I
Swiss-Prot.

= Retrieve an alignment of Swiss-Prot true positive hits:

Clustal format, color, condensed view / Clustal format, color £ Clustal format, plain text # Fasta format
= Taxonamic tree view of all Swiss-ProtfTrEMBL entries matching PS00105

= Retrieve a list of all Swiss-Prot/TrEMBL entries matching PS00105

= Scan Swiss-Prot/TIEMBL entries against PS00105

= view ligand binding statistics

Matching PDB structures: 1TAAM 1AAT 1440 1AHE . [ALL]




To search for proteins with similar sequences, use BLASTHH:

BLAST

Bun a ELASTEE search against the Swisﬁ—PrmE_daIﬂbase 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 vour 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 your notebook.

BLASTP Alienment (against SwissProf)

10



<, BLAST

>

Home RecentResults Saved Sirategies | Help
» HCBI 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 &
CALDFGELIEDLKKI PEKSIVLLARCAHNFTGVDFT LEQWREI SALVEKRNLY FFIDMAY ﬂ
QEFATEDIDRDAQAVRI FEADGIDFCLAQI FAKNMGLY GERAGATTVLCSDEEEARRVMS From |
VEILIRGLYSNEEVHGARIALE TTHNEDL.RACWLEDVEIMADRI IDVRTKLEDNLIKLG
5SQNWDHIVNQIGMFCFTGLEPE QVQELIKDHSVY LTNDERVSMAGVI SKNVE YLAESTH T“I
KVIEK -

Or, upload file I Browse.. |

Job Title |

Enter a descriptive title for your BLAST search &

Choose SearchSsl

Database |Swissprot protein sequencestswissprot}j 2]
Organism
Optional
Enter organism common name, binomial, or taxid, Only 20 top taxa will be shown. &
Entrez Query ||
Optional

Enter an Entrez query to limit search @)

Program Selection

Algorithm % blastp (protcin protein BLAST)
" PSI-BLAST (Position-Specific lterated BLAST)

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

Search database swissprot using Blastp (protein-protein BLAST)

[T Show results in a new window

11



:_, BLAST

- [Fhome Recent Results ~ Saved Strategies  Help

» NCBI/ BLAST! blastp/ Formatting Results - RRSEZ3V5015 Reformat these Results Edit and Resubmit] [Sign in above to save your search strategy]
Job Title: 08:08:12|GENSCAN_predicted_peptide_2}424_aa

BLASTP 2.2.17 (Aug-26-2007)

Reference:

Altschul, Stephen F., Thomas L. Madden, Alejandro A. Schiffer,
Jinghui Zhang, Zheng Zhang, Webb Miller, and David J. Lipman
{19597), "Gapped BLAST and PSI-BLAST: a new generation of

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

RID: RRSEZ3VS015

Databa=se: Non-redundant SwissProt segquences
264,374 sequences; 100,809,456 total letters

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

Query= 08:08:12|GENSCAN predicted peptide 2|424_ aa
Length=424

:_‘_, BLAST

-

Home | RecentResults = Saved Strategies = Help

» NCEl BLAST/ Format Request

Query [cl|23422 08:08:12|GENSCAN_predicted_peptide_2[424_aa(424 letters)
Database swissprot

Job title  08:08:12|GENSCAN_predicted_peptide_2|424_aa

Request ID |RR5EZ3V5015 | " Show results in a new window
Format Show IAIignment ;I as I HTML ;I [T Advanced View Reset form to defaults &)
Alignment View I Flat query-anchored with dots for identities LI (]
Display |V Graphical Overview ¥ Linkout [¥ Sequence Retrigval V¥ NCBlgi ]
Masking Character: I Lower Case ﬂ Masking Color: I Grey 'l L
Limit results Descriptiuns:lwu 'I Graphicalwerview:|100 'l Alignments; | 100 L

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

Entrez query: | (]
Expect Min: [0 Expect Max:|10 o
Formatfor [T PSLBLAST | with inclusion threshoid: |0.001 (27}

Contact| 5 ckon ne




» NCBI/ BLAST/ blastp/ Formatting Results - RRSEZ3V5015

BLASTP 2.2.17 (Aug-26-2007)

Reference:
Altschul, Stephen F., Thomas L. Madden,
Jinghui Zhang, Zheng Zhang, Webb Miller,
(1997), "Gapped BLAST and PSI-BLAST:
protein database search programs™,

RID: RRSEZ3V5015

Database: Non-redundant SwissProt sequences

264,374 sequences;

please refer to the BLAST FAQs
Ta / TEports

08:
Length=424

Job Title: 08:08:12|GENSCAN_predicted_peptide_2|424 aa

Alejandro A. Schiffer,

and David J.
a new generation of
Nucleic Acids Res.

100,809,456 total letters

If you have any problems or guestions with the results of this search

fmery= 8:08:12 | GENSCAN predicted peptide 2|424 aa

Reformat these Results Edit and Resubmit] [Sign in above to save your search strategy]

Lipman

25:3385-3402.

Distribution of 91 Blast Hits on the Query Sequence

|M0use over to see the defline, click to show alignments

Color key for alignment scores
<4 0-50
Query [ ——
1 1 1 1 1 1
0 80 160 240 320 400
— —
——
—
—
——
—
Distance tree of results NEW
Score E
Sequences producing significant alignments: (Bits) Value
gi|75042478 |sp|QSEEE0.1 |RATHM PONPY Aspartate aminotransferase... 545 2e-154
gijiiz HUOMAN Aspartate aminotransferase, ... 543 4e-154 [3
gi|l112984|sp|POS M MOUSE Aspartate aminotransferase, ... 543 Se-154 [3
gi|112987|sp|P0O0S0T7.2] RAT Aspartate aminotransferase, mi... 543 Te-154 [3
gl |75075926|=p|Q4R559.1] TM MACFL Aspartate aminotransferase... S542 le-153

13



r'QuEIy 265 FCL-&Q-45FAFNMGLYGERAGAFIVLCFDEEE-———RAR————————————— VHSOVE-

M75042478 271 V..-Com—.¥uuvcun.n.. V....MV.K.AD. ————.K.—————— .E..L.-
Mi12983 271 V.o-Com=¥eurnnnrnnn V... MV.EK.AD, ———— . K. ————— o —— .E..L.-
Mi12984 271 V..-Com=¥eurnnnnnnn V... AT SRR .E..L.-
Mi112987 271 V..-Com=¥euvnnnnnnn V... VKA. ———— K. —— E..L.-
M75075226 271 V..-Com—¥uivennenn. V... MV.K.AD, ———— . K. ————— o —— E..L.-
Mi12985 271 V.o-Com=¥eurnnnrnnn Veurn. VK B mm—— K —m e E..L.-
Mii1s8261 271 V..-Com=¥eurnnnnnnn V... AT SRR E..L.-
Mi1z2981 P T I.R.A..————.K.mm——mm—— E..L.-
Mi120s82 242 V..-Cim—¥eurvnnrnnn V... MV.K.AD, ———— . K. ————— o —— .E..L.-
M74582855 276 ML.-Com—vurivnnrennnnns C.ST.AN.A. .~ asmm e IE..T.-
Miiss258 269  IGI-S.——.¥eu...... Q.V.CLS...E.PRQ-———— . VA————————————— K. .LO-
Mzz06178 J5E  LIV-..——.¥eurenn.nnn V..LSIVSKSADV-———535 . ————————— .E..L.-
Miiss252 BT CLV—uim=Faurrnnrnnn V. .LSIV.KSADV————.G.————————————— .E..L.-
Mz21542386 243 CLI-v.——.Tuiveunonn. V..L3IV.KSADV———— . §H-———————— Eaaa.-
Mi12972 243 CLBA—..——.¥eueeeu.onnn V..LSIV.KTADV————. SE-———————— .E..L.-
i R 4 - i T R - n - —_————. T . .. .
M=z4706 245 LIM ¥ V..L5IV.GSADV v E..L
4 ! < - = " . . Dn —_——— T . " -
Maiiz971 250  LFC 5..F...N..V.NL5.VGK..DN Vg L..ME
& ey “ - T e las s s mn e . . . . - . . PR T
Mz1542387 241 cCLI ¥ I.5L.IV.T5.0V KE EN..L
75041219 251  .FC-..--..5..F...N..V.NL..VGEKEP.G————IL.-———————————— .L..ME-
[ 75041219
| T2 FC-..--..5..F.. V. . VIGE 5———-ILQ-———————————= .L..ME-
Mise630457 251 FC 5..F...N..V.NL..VGKEE.S ILG L..ME
715076072 2 —ve——u 5. F V. . VIGE S————IL.————————————— +L..ME-
M75076072 251 FC 5..F...N..V.NL..VGKEE.5 iL L..ME
0270 2 FC-..—..5..F.. V. . F S——I1Lg--——————————- .L..ME-
Ms202703 251 FC 5..F...N..V.NL..VGKEP.S ILG L..ME
20532373 290  .FV-..--.¥S5..L...A..I..IN.V..S5ADRA————.T.————————————— K. .L.-
M 20532373
4 / 4 - - . - .. - n . - AT T L T T e L. .
Mi12973 291 VLV ¥5..L...A..I..IN.I5.5E.5 K. .L
& ! < - - " " . . " n —_——— T . " -
Mi12976 251 LFC 5..F...N..V.NL..VAKEPDS iL L..ME
122065118 251 LFC-..--..5..F...N..V.NL..VGKEHDS————VL.,-———————————— .L..ME-
M 122065118
2 02508 2 - - R .. . —_—— e ————————— L.. -
Mizs302508 251 LFC 5..F...N..V.NL..VLKEEDS iL L..MQ
Fy [ 4 - - .. - n . - - n —_——— T . .. -
Miz2065117 251 LFC 5..F...N..V.NL..VLAKEPDS iL L..ME
& ! < - - " " . . " n | 4 —_——— T . " -
Mi1297s 251 LFC 5..F...N..V.NL..VGKESDS VL L..ME
1703040 247  VEV-C.——..... L.M....V.C.HLALTEQAQNETIKPA————————————— .T..LA-
I 1703040
! cLUo < - - e - B e L= B .. -
M74582081 247 FV-C T.CMHYVAK.AST HNE L..LC
Mz2402843 243 MVV-5.——..... F...N..V.NL..VVHNPAV————I.G————————————— FQ..M5-
Miiss262 238 LLV-.5--..5..F...N..V....LVAENA.I-———.5T————————————— SLT...-
Miz230871 240 FV-55-—..5.5F5..... V..LSIVIESRD. ————58..————————— I
Mi12983 238 LIV-.3--.%3 M..V..C.LVAA.5.T————VD.————————————— LF..M.-
Mi7433702 238 LIV-.5--.%¥S MN..V..C.LVAA.A.T————VD.————————————— LF..M.-
Mzo0137200 238 LIV-.5--.%Y5 N..V..C.LVRA.A.T———VD.———————————— AF..M.-
Mz0141944 239  ALV-5N--..5.IFS..... V.GLS.V.E.BA.I————. . m————m .LG.L.-
Miz230856 239 VLV-T5--.C5..F...RD.V..LI.CAQNA.K————LTD-———————————— LE..LA-




Streptococeu; pyogenes
Bacillus sibilis
Baeillus halodurans

elineated by comparing protein sequences encoded in 43 complete
bG consists of individual proteins or groups of paralogs from at least 3

Help

COGnitor
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To search against the COGs database, click here:

Clusters of Crthologous Groups of proteins (C0Gs) were delineated by comparing protein
sequences encoded in 43 complete genomes, representing 30 major phylogenetic lineages. Each
CiOG consists of mdindual protems or groups of paralogs from at least 3 lineages and thus
corresponds to an ancient conserved domamn. Tze the COGmtor to cormpare the protemn sequence

to the COGs database.

Paste the FARTA formatted protem sequence from GenScan mnte the COGmtor mput box and
ress the "ecompare fo COGs" button.  Click on the link to the highest-sconng COG and click o
the dizk icon to save the sequences in the COG to a local file on your desktop to be used as mput

Wlultalin below Drag this file from your desktop onto vour "tocls" browser window to display thy

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

CiGs FASTA Sequences

16



COGs

Phylogenetic classification of proteing encoded in complete genomes

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

representing 30 major pliylogenetic lineages. Fach COG consists of individual proteins or groups of paralogs from at least 3 lineages
corresponds fo an ancient conserved domain.

Science 1997 Oct 24;278(5338):631-7
Nucleic Aclds Res 2001 Jan 1; 29(1):22-28.

Protein/Gene name: Text search:
Code Name Proteins Principal component analysis of genomes
n OGS
A Archasagiobus fulmdus 2420 1872 List of COGs
&0 Hulobactarium s, NRC-! 2605 1701 Digtribution
& Mrithanooocous janrasch 1786 1330
NMethanobacterissm thermoauicirophicum 1873 1388 Co-occurrences
&P Thermoplagma arvidophilum 1482 1250 Phylogenetic patterns
= Thermoplacma velcanium 1499 1243 Phiylngsnetie pifigims seieh
&K Pyrococes haricashii 1800 1378
- Pyrocoecus abyss 1768 1456 Functional categories
O 7 Aerapyrum parait 1841 1178
& Y Saccharowyeds caravisias 5055 2200 J4 K L
& Q Aquifex asalicus 1560 1329 DOMNTPT
&V Thermoioga mariiing 1858 1527
& D Deinococcus radicdurans 3187 2226 G C E F H I Q
Myveobacterium tuberculpsic 3927 2385
Lol Mycobacterium leprae 1605 1134 RE
&L Lactacocens kactis 2267 1618 Ptlneavermo
- Streptocaccns pyogenss 1697 1211 functional gvstems
& B Barillus suhtilis 4118 2870
- Bariihs halndurens 4066 2875 EIE
e Synackocystis 3167 2150

COGnitor

Compare your sequence to COG database

Help
compare to COGs Clear BeTsto3clades = =

Paste your sequence and piggs the button above.

>08:08:12 |GEN5cw_pIedi¥_pepcide_z 1424_aa =
MSQICRRGLLISNRLAPAALRCKSTIESEVQMGPPDAILGVIEAFKKDTNPRRINLGAGE
YRDDNTQPFVLPSVREAERRVVSRSLDKEYATIIGIPEFYNKAIELALGKGSKRLARKHN
VIAQSISGTGALRIGAAFLARFWQGNREIYIPSPSHGNHVAIFEHAGLEVNRYRYYDEDT
CALDFGGLIEDLEKIPEKSIVLLHACAENPTGVDPTLEQNRET SALVRKRNLYPFIDMAY
QGFATGDIDRDAQAVRTFEADGHDFCLAQSFAKNMELYGERACAFTVLCSDEEEARRVMS
QVEILIRGLYSNPPVHGARIALETLNNEDLRAQWLKDVKLMADRIIDVRTXKLEDNLIKLG
SSQNWDEIVNQIGHFCET CLEPEQVOKL IKDESVYLTHDGRVEMAGVT SENVEYLAESTH

RVTE

I Skip low-complexity filtering
=



08:08:12|GENSCAN _predicted peptide 2424 aa (424 letters)

2{]. E |COG1448 | Aspartate/aromatic aminotransferase Selmi e Help
proteins \ pet-score: 51

— T T [ T T T T [ T T T T [ T T T T T 424 letters

— ) 504 =>YLRO27c (432) - CO0G1448
— > 885 =>NMBO0S540 (397} - COG1443
— r 881 = HMAQT1S (397) - COG1448

853 =>HI1lelT (296} - COGl448
— + B33 =»PA3138 (388) - COGL443

5]

31 =>PM0O&21 (389e) - COGla43

66 genomes version

20 j
proteins . CEPI B
T |E [€0G1448 | TyrB | Aspartate/aromatic ase

info Genome context

Functional systems L EUCINE BIOSYNTHESIS

Pathways /! PHENYLALANINETYROSINE BIOSYNTHESIS

B EFG HSNUJXI
H 9
- - PAS HI1617 PMO0621
S
- - Xfa XF0036
- - NI:Je NMBO0540 NMB1678 | NMAQO719 NMA1937
J
- R 105 -
Mio mil040
- L tviB aspC | ZaspC ZtvrB -
ENT Oib aspl. | Laspl LOVID
o YLR0O27c YKL 106w L PAO8T0 PA3139 . CT637 CPn0740
See |—  ———— Pae CLA | —— O
- £ VC1293 VCAD513 -
Veh | ——————————
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To generate a multiple sequence alignment, use:
Hedltrin
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
(3enScan to include your unknown sequence in this alignment 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 alignment by Florence Corpet

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

i
INRA. ([ INRA.
Home page LG.C-aAuzeville ||  FRlattr e

@ Sequence data

Cut and paste vour sequences here below. @

SSQTNE‘T‘TIQ_CMF"FL
-{"T‘{

sample sequences

or select a file: I Browse...
IAulo

es, you must ch the Symbol comparison Table (see below) 6];

@ Sequence input for

@ For 1

Start MultAlin | Clear Entire Form

1 10 20 30 40 50 60 70 80 90 100 110 120 130
(08308312 IGENSCAN_pre  HSOICKRGLL ISHRLAPARLRCKS THFSEYOHGPPDATLGYTEAFKKD THPKKTHLGAGAYRODHTAPFYLPSYREAEKRYYS-RSL DKE--YAT I1GIPEF YHKATEL AL GKGSK-:
27c HHKRTOQEYKHTRAINS----ATLFHNNIELLPPDALFGIKQRYGODORATKYDLGIGAYRDDHGKPHYLPSYKAREKLTHNDSSYNHE-~YLGITGLPSLTSHARKIIFGTQSD~

tyrB HFOKYDAYAGDP ILTLHERFKEDPRSDKYHLSIGL Y YHEDGIIPALOAYAEAEARLHAQPHGASL -~ YLPHEGLHC YRHALAPLLF GRDHP--
ZtyrB HFOKYDAYAGDPILTLHERFKEDPRSDKYHLSIGL ¥YHEDGIIPALKAYAEAEARLHAYPHGASL =YL PHEGLHS YRHATAPLLF GRADHP--
NHB1678 HYRHIEYYPGODPILSLYETFKHDPRPEKYHLSIGIYFDDEGKHPYLESYSRAETARARAP-APSP—-YLPHEGLDTYRSAYOHLLFGKDHP--
NHA1937 HYRHIEYYPGDPILSLYETFKNDPRPEKYHLSIGIYFDDEGKHPYLESYSRAETARARAP-APSP—-YLPHEGLDTYRSAYOHLLFGKDHP-
PA3139 HSLFSAYEHAPRDPILGLHEAFHADTRPGKIHLGYGYYYNEEGRIPLLRAYOAREKARTEAH-APRG--YLPIEGIAAYDOGYOKL LF GHESE~
XF0036 HPLFTDYELYPGDPTLSLHDTYNADTRTHKYHLGIGI YCDESGCIPLLRAYAAYEEQL AKHP-KPRG--YLPIDGLPAYIKATOALLFGYDSP-
aspC HFENITARPADPILGLADLFRADERPGKINLGIGYYKDETGKTPYLTSYKKAEQYLLENE-TTKN--YLGIDGIPEFGRCTOEL LFGKGSA-
ZaspC HFEHITARPADPILGLADLFRADERPGKTHLGIGYYKDETGKTPYL TSYKKAEQYLLEHE=-T TKH--YLGIDGIPEFGRCTAQELLFGKGSA:
¥C1293 HHSSITPSHPHLTHHCFHFEKYYARPADPILGL TEEFKKDPRTDKIHLGYGIYKNEAGET PYLATYKKAEARLLESE-KTKS==YL T IEGTAEYGLAYOKL LFGANSD-
HI1617 NFEHIKRHPRDPILELEEHFKSETRENKINLEIEVYKDRQETTPIHHﬂVKEHEKRLFDKE-KTKH--YLTIDEIRDYNE&TKRLLFEKDSE-
PHOG21 HFEHITAAPADP ILGLGESFKAETRONKINLGIGY FDLI ‘YLAIDGYAEFNACTKELLFGADSE~
HHBOS40 HFFKHIEHHPHI]FILELEEHFKHETRFEKVNLEIEVYKI]HSEHTPLVKHVKEHEKRLLESE-TTKH--YLTII]EVHI]YNH[IT[IILLFEKI]HE-
HHAO719 HIEARPADPILGLGEAFKAETRPEKYHLGIGYYKDASGATPIVKAYKEAEKRLLESE-T TKH--YLTIOGYAD YHEQT OILLFGKDHE~:
YCAO513 HLPEFﬂRV--VTFHFTHLPRPVLDPILSLS\'HFRNDPRPnK\'DLEIEWKNSLEETPIHRIWRLHﬂIJK\'VHSQ-KTKS--WELREEEEFNBSHHQLVLESTLD-
nll0405 HFEDLOPAPADKILALIGL YRADPRPHKYDLGYGY YKDRDGKTPYHRAYREAEKRLLNSA-DTKT--YLGLAGDT GFHAYHAKL AF GPGAD--
PAOBZ0 HSHFAKYARYPGDPTLGLLDAYRHDPRADKL DLGYGY YKDAOGL TPTLRSYKLAEQRLYEQE-TTK5--7Y¥GGHGDAL FARRLAEL ALGARSP-
CT637 HSLFEQLPSFSPDSILGL QEDP) THLLLGT GGF5SYRKAQSYFFDDE-KDKN--YLPIKGSSTFLEENAAL CFGEVDA-
CPn0OZ40 HSFFHHIPTFSPDATLGLONYFFADKRPEKYHLYIGY YEHPOKRY GGLSCTRKAOT YTLEEE-ONKS--YL PISGLAIFL DEHREL YF GAYDP- -~ SALYI
YKL106w HLRTRLTNESLNRFYVTSSLSRVPRHPFI]I(VLELSEHFKKVKNVNKII]LTVEIYKI]EHEKUTTFPSVHKHHKLIESHLELNKHLSYLFITESKEFHENVNKFLFKESEPHFEPF\'LHHI]RISF
Consensus  cieceieecececocancnaeas | PPN p.Dp!lgl.. %..d.r. KI#lgiG.YV.d..g..p.l.sV. .Ab. o oo Ll { SR 5 I SN PP PO i £ - PO Feee
131 140 150 160 170 180 130 200 210 220 230 240 250 260

=~=IYLLHACAHHPTGYDPTLEQHREISALYKKRHLYPFIDHAYOGF
-TFY¥LHSCAHHPTGLOPTSEQHYOTYDATASKNHIALFOTAYOGF
-T¥LL HPCCHHPTGADL THDOHDAYIETL KAREL IPFLDTAYOGF
-IVLLHPCCHHPTGAOLTHDOHDAYIEILKARELIPFLDIAYOGF
¥LILHPCCHHPTGYDHSERQHDEYLHIIKTRKLIPFHDIAYOGF

08:08:12 IGENSCAN_pre  AOSISGTGALRIGAAFLAKFHOGHRELYIPSPSHGHHYAIFEHAGLPYHRYRYYDKDTCALDFGGLIEDLKKIPEKS:
YLR027c  YASLSGTGALHISAKFFSKFFP-DKLYYLSKP THAHHHALIFENQGLKTATYPYHAHE TKSLDLHGFLHATOKAPEGS:
tyrB IOTLGGSGALKYGADFLKRYFP-ESGYHYSOP THEHHYATFAGAGFEYSTYPHYDEATHGYRFHDLLATLKTLPARS-:
2tyrB  I0TLGGSGALKYGADFLKRYFP-ESGYHYSDP THEHHYAIFAGAGFEYSTYPHYDEATHGYRFHDLLANLKTLPARS:
HHB1678 VOTLGGSGALKVGADFLHRHFP-EARAYYSDP THDHHRGIFEGAGFEVGTYPYYDPATYGYKFDEHTAFFHTLPENS:
HHA1937 YOTLGGSGALKYGADFLHRHFP-EARAYYSDP THOHHCGIFEGAGFEYGTYPYYDPATYGYKFDEHTAFFHTLPENS: ¥LILHPCCHHPTGYDHSEQQHDEYL HITKTRKLIPFHDIAYOGF
PA3139 TORVGGTGALKLGADFLKRLLP-DATYAISDPSHEHHRALFEARGFPYONYRYYDAASHGYNRAGLLEDLNALPARS: ==IVYLHACCHHPTGYDLELDDHKQYLDYLKAKGHYPFLOIAYOGF
¥F0036  SOTIGGSGALRYTAEYLKOYLP-HATYALSRPSHENHRALF TARGFKIEDY TYFDTLGHAYDF TGHYADLAKLOPK LHGCCHNPTGADL YALFOEROLLPCIDLAYOGF
aspC  AOTPGGTGALRYARDFLAKNTS-YKRYHYSHPSHPHHKSYFNSAGLEYREYAYYDAENHTLDFDALIHSL NEAQAGD- —~=YVLFHGCCHHPTGIDPTLEQHATLAQL SYEKGHLPLFDFAYOGE
ZaspC AOTPGGTGALRIARDFLAKNTS-YKRYHYSHPSHPHHKSYFHSADLEVREYAYYDAENHTLDFDALTHSL HEAQAGD- AYLFHGCCHHPTGIDPTLEQHATLAQLSYEKGHLPLFDFAYOGF
VC1293 AQAPGGTGALRYAGEFIKROLG-DYKYHISHP THAHHHGYFNARGLETTOYAYYDAKAKDKDFAANLADL EQAEKGD! VVLLHGCCHHPTGIDPTEQEHEVLAKLYADKGLLPLFDFAYOGF
HI1617 VOSLGGTGALRIAREF IKRATK-AOHYHISTP THPHHHATFNAYGHTIREYRYYDAERKALDHEHLLEDL SOASEGD- ¥YLLHGCCHHPTGIDPTPEQHAELARLSAKNGHL PLFDFAYOGL
PHO621  ¥OSLGGTGALRTAREF TKRATK-SOHYHISTP THPHHHATFHAYGHTIREYRYYDAENKCLDHDHLTADL SHAGEH 'L L HGCCHHPTGIDPTPAOHQYL AKHSEEKGHL PLFDFAYOGE
HHB0540  AOSLGGTGALRIAREFAKROLH-AOTIHISHP THPHHNAIAKAYGIQDKPYRYYDAAKHGLONDGHIEDL SOAOKGD- IVLLHGCCHHPTGIOPTPEQHETLAKLSAEKGHLPLFDFAYOGF
HHA0719  AOSLGGTGALRIAREFAKROLN-AQTIHISHP THPHHNALAKAYGIQDOPYRYYDAAKHELDHDGHIEDL SOAOKGD- -I¥LLHGCCHHPTGIODPTPEQHETLAKLSAEKGHLPLFDFAYOGF
¥CA0513 TATPGASGALRHLGDLHRYAQP-DTTYHITDPSYYHHKPYHEARGL KVRYYRYFSRE TKHYDTEQHLADL ANAGTKD- LHGCCHHPTGADIDFSAHOALTELAOKHGF IPFYDIAYAGE
nll0405 AOAPGESGALRLYRELLKRTRS-DATIHL SDP THPHHHPYHRAAGLOIREYPYFDAASGAYRFDDHLAALRTAKSGD- LHGCCHHPTGANL TOLHVERGLL PFYDIAYOGF
PA0O870  TOTPGGTGALRLAGDFIAHCLP-GRGIMLSDP THPTHETLFAARGLKYSHYPYYSADNR-LDVEANHLAGLERTPOGD! VYLLHACCHNPTGFDLSHDDHRRYLDVYRRREL LPLIDF AYQGF
CT637 VOAIGGTGALHLGASYYANASL-AGKYYIPSOTHGHHSRIFAHAGLALEYYPYYDAE TKELDLOGLKATLRSAPETS: L YL LHCCCHHPTGKDIPLSEHPEITTIIKERDLIPFFDHAYLGF
CPn0740  FOSLGGTGALHLGARLLSYAKG-5GKYYYPEQTHSHHIRIFSAEGLEVIRYPYYSKEQKOLLFEPLIAFLKEVEKHS- ==Y TLLHGCCHHPTGYDFTEDHHKELATLHKEREL TPFFDTAYAGF
YKL106w VOTLSGTGALAYARKFLALFI--SROIHWIPDPSHANHKNIFONNGFE-HIYRYSYYKDGOIDIDGHIEQOLKTFAYNHQQENNKNPPCIILHACCHHPTGLOPTKEQHEKTIDTIYEL KHYPIVOHAYOGL
Consensus .0, ,.g6tGALr, ,a,f1,,... ...!vis,ptH HH, if, a6l,,..Y,Yyd......de.e0i80lusisnssvnassses . WWILH, CeHHPTG, D L, ,qH, .. ... ... F. 1. PF. D, AYOGE

261 270 280 290 300 310 320 330 340 350 360 3n 380 390

08308312 IGENSCAN_pre  ATGDIDRDAOAYRTFE
27c  ATGDLDKDAYRYRLG

tyrB GAG-HEEDAYAIRALA:

ZtyrB  GAG-HEEDAYAIRALA:

HHB1678 GGD-LDSDAYAYRKAY-

HHA1937 GGD-LDSDAYAYRKAY

-ADGHDF CLAQSFAKHHGL YGERAGAF TYLCSDE-
STYSPYFYCOSFAKHAGHYGERVGCFHLALTKO
-AGLP-ALYSHSFSKIFSLYGERYGGLSYHCEDA
-AGLP-ALYSHSFSKIFSL YGERYGGLSYLCEDA:
HELP-LFYSHSFSKHLSL YGERYGGL 5YYCPHK:
HELP-LFYSHSFSKHLSL YGERVGGLSYYCPHK:
PA3139 GHG-IEEDAARYRLFA SGLS-FFYSSSFSKSFSL YGERYGALSTYTESR:
XF0036 HOG-IDADAYAIRLLA---E--EGISHY¥YANSYSKSFSL YGERVGGLSTVASHT:
aspl ARG-LEEDAEGLRAFA-—-A-—H-HKELIYASSYSKNFGL YNERYGACTLYARDS—

~AARVHSOVKTL TRGL YSHPPYHGARTARETL HHEDL RAQHL KDVKLHADRITDYR TKLKD
KPAYTSOLAKIIRSEYSHPPAYGAKIVAKLLETPEL TEQHHKDHYTHSSRITKHRHALRD
AGRYLGOLKATYRRHYSSPPHFGAQYYARYLHDEALKASHLAEYEEHRTRILAHROEL YK
AGRYLGAL KATYRRHYSSPPNFGRAYYARYL HDEAL KASHLAEYEEHRTRIL AHRQEL VK
ADLYFGALKFTYRRIYSSPPAHGAY TAADYHHSPEL YALHONEY YHHRDRTRAHROKL YD
ADLYFGOLKFTYRRIYSSPPRHGAYIAADYHHSPEL YALHONEY YHHRDRIRAHROKL YD
SARVLSOYKRYIRTHYSHPPTHGASYYSSYL HSPEL RALHEQEL GEHRDRIRDHRLAHYE
ADATASOYKRIIRTIYSSPSAHGAYLYAGYL HSHEL RTLHEQEL TQHRERTHGLRAGL YA
~=-YDRAFSOHKAAIRANYSHPPRHGASYYATILSHOALRATHEQEL TOHRARIQRHROLFYH
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IKELTYASSYSKNFGL YNERYGAC TLYAADS-
I-HKEL IYASSYSKHFGL YHERYGACTLYAADS-
~NSEILYASSFSKHFGLYNERYGAFTLYAPST.
-HKELL YASSFSKHFGL YHERYGAF TLYRENA.
-HKELLYASSYSKHFGLYSERYGAF TLYAETE:
-NTELLIASSYSKHFGHYHNERYGAF TLYAEDE:
=HTELL TAS5YSKHFGHYHERYGAF TLYAEDE:
~HEEHL ITTSCSKHFGL YRERTGARTY TGKHQ:
~VPEHYYASSCSKHFAYYRORYGAAHYLARDS:
~LPEYLYTSSCSKHFGL YRORYGALIYCAQHA:
CT637 ASG-IEEDRRPYRLCI- AGYTTFYAGGASKIFSL Y GSRYGFFGATHODK: LHRILSFLEEQIRGEYSSPAREGYALYTSILSHPYLROEHELEL HGIRQSLEEIRSSFYL
CPn0740  AHG-IELDRKPIEIFI---5--—EGHTYLYARSSSKHFALYGERYGYFAYHSTFT. LVKIHSFLEEKIRGEYSSPORHGYELYSTILSHPYLKEEHOSELNF IRESLGKHRTRFYQ
YKL106w ESENLLKDHYLLRLCLNVNKYPNHSNEIFLEQSFRKNHELYEERVESL5VITPRTRNNEKFNPLﬂﬂKNSLQQNIDSﬂLKKIVREHYS5PPEVGSRVVNVVLSDFKLKQQNFKDVDFHVQRLHHVRHEHFD
Consensus  ,,6G.1le.0a,,.Rl.8,ci0asaanseeava.SosknfedTedRvla, Ve iiiiiisssssnsssssassaee 59l iR, 45, PpohGa, v, 1L, Loa Mo o8l oneeri, Ry v,

EEDAEGLRAF|

ZaspC ARG-LEEDAEGLRAFA-
YC1293 ASG-VEEDARGLRIFA--
HI1617 ANG-LDEDAYGLRAFA--
PHOG21  ANG-LEEDAFGLRTFA-:
HHE0540  GNG-LEEDAYGLRYFL~
HHAO713  GNG=LEEDAYGLRYFL=:
VYCAO513  GDG-LEQDAQGL RYHA-:
n110405 GDG-LEADALGLRLLA-:
PR0B70  GDG-LEEDAHAYRLFA--

DRRFSHHKHHIRHNYSNPPHHEH5UURTILSNDHLRHINEQELTDHRQRIQRHRQLFVN
YORAFSOHKARIRANYSHPPAHGASYYATIL SHOAL RATHEQEL TDHRARTORHRALFYH
AETAFSQYKATIRSIYSHPPAHGAAYYTYILHNNPEL RAEMEAE YAEHRERTQEHRYLFYN
ASTSLTAVKSIIRTLYSHPASHGGATYATYLHNDAQLROEHENEL TEHRERIKKHRHLFVQ
ARTAL TAVKTIIRTLYSHPASHGATTYSHYLKDSOLRAEHEHEL TEHRERIKOHRSOFVE
ARRAHSAYKTIIRTLYSHPASHGANTIALYLKNDDLKAQHIAELDEHRGRIKANRAKFYG
ARRAHSOYKTIIRTLYSHPASHGANTTALYLKNDDL KAQHIAEL DEHRGRIKANRAKFYE
YTHARGKHL TLARSTYTHPPDHGAAL YKTVL RDEQL TATHKOEL SEHOORLL TLRKHLCH
ADVAHSAHL SAARAHY LEDASL RADMI EEHRLRHLRLRYAFAE
LTOLRSALAFLARKLH:

391 400 410 420 430 440 450 460 468
I

1
08:08:121GENSCAN_pre  HLIKLGSSONMDHIYHOIGHFCFTGLKPEQYOKLIKDHSYYLTHDGRYSHAGYTSKNYEYLAESIHKYTK
YLR0O27c  HLVKLGTPGHHDHIVHOCGHF SFTGLTPOHYKRLEETHAVYLYASGRASIAGLHOGHVEYYAKALIDEYYRFYTIERKL
tyrB VLSTEMPERHFDYLLHQRGHFSYTGLSAAQYDRLREEFGYYLIASGRHCYAGLHTANVORYAKAFARYH
ZtyrB  YLSTEMPERHFDYLLHARGHFSYTGLSARNVDRLREEFGYYLIASGRHCVAGLHTANYORYAKAFARYH
HHB1678 VL TRAQIPHRDFTYFIKARGHFGYTGLSYEQYRRLRDEFAYYLLDSGRHCYAGLHTSHTDYYARAFAEYLK
HHA1937 VL TAQIPDROFTYFIKARGHFGYTGLSYEQYRRLRDEFAYYLLDSGRHCYAGLNTSHTDYYARAFAEYLK
PA3139 OLARHGAKRDFSFYGRORGHF SYSGLTADOYERLKTEFGLYAYSTGRICYARLHKSHLETITKALYOYL
XF0036  RLTALGAP-EFDFIOROAGHF SYSGLSKIOYDRLRODEFGLYAYSSGRICYARLSOHKLEYYAQAYYKYHOG
aspC  TLOEKGANRDFSFIIKQHGHF SFSGLTKEQVLRLREEFGYYAYASGRYNYAGHTPDHHAPLCERIVAYL
ZaspC TLOEKGANRDFSFIIKONGHFSFSGLTKEQOVLRLREEFGYYAYASGRYNVAGHTPDNNAPLCEAIYAVL
YC1293 TLKEVGYDADFSFIERAHWGHFSFSGLSKEQYARLKSELGIYIVGSGRISYAGHTKSHHLPLCAGIARYH
HI1617 LLKEYGAEQDFSFITEQHGHFSFSGLTGEQYDRLKHEFATYAYRSGRINYAGITEDHIRYLCESTIVKYL
PHO621  LLKAFASEQDFSFIIDANGHFSFCGLHPAOHDRLKEEFATYAYRSGRINYAGITEQNIRYLCESTAKYL
HHBO540  LLKAKGASANFDF ITKANGHF SFSGLTPEQYDRLKHEFATYAYRSGRINYAGITONHIDYLCESTVKYL
HHAO719  LLKAKGATODFDFIXEGNGHF SFSGLTPEQYDRLKHEFALIYAYRSGRINYAGITDDHIDYLCESIVKYL
YCA0513  ELRHOHHTROFDFIESHRGHF TYLGFSAEOHGRLREEFALYGYADGRINIAGLTEKDIPYYAHALIIHYS
nll0405  ALRROSHSDRFDFYASHRGHF SRLGLTEAQYERLRAEHGYYHYGDSRINYAGLPEDGHDALAKAIYSYLD
PAOS70  ALAPHGLAERFAHYGAQRGHF SYTGLSPOOYARLRDEHAYYLYSSGRANYAGLDARRLDRLAQAIAQYCAD
CT637  AHRHV-AGHSFDFIASOKGFFGYPGFSKEQYLFLREELGTYTTAGGRFHLHGITOKHINRYTHGFAOAYEYPRSYS
CPn0740  ALRKY-AGHTFDFLLSOHGFFAYPGFSDKOYLFLREQHAYY TTAGGRNHLNGITEKNIDHYYASFIOAYEL
YKL106u RL--—--GHPDLYNFAQQHGHF YYTRFSPKOYEIL RHHYFYYLTGDGRLSLSGYNOSHYDYLCESLEAYSKHDKLA
Consensus  .L........fdfi..q.GnFsy.gls, 0¥ rlro b, ! Tov. JGRoLvagl. . on. yla.aicaVesiaeses

(Available files:

-Sequence Input file

-Chuster file
-Results as a fasta file
-Results as a text page (msf)

-Results as postscript page(s) with ESPript (protein only @) .
-Alignment and tree description (fd) " Get a better view of your protein family : phylogenetic tree, pruned tree and subtrees, summarised coloured alignment and subalignment

new

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

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

-Results as a gif image

e to the ali ‘@ s

Cut and paste your sequence here below (FASTA/MULTALIN FORMAT ONLY).

Add one

9
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08:08:12 | GENSCAN_pre
YLRO27c
tyrB
ZtyrB
NMB1678
NMA1937
PA3139
XFO036
aspC
ZaspC
VC1293
HI1617
PM0621
NMB0540
NMAO719
VCAO0513
ml 10405
PA0870
CT637
CPn0740
YKL106w
Consensus

08:08:12|GENSCAN_pre
YLRO27c
tyrB
ZtyrB
NMB1678
NMA1937
PA3139
XF0036
aspC
ZaspC
VC1293
HI1617
PM0621
NMB0540
NMAO719
VCAO0513
ml 10405
PA0870
CT637
CPn0740
YKL106w
Consensus

251

PFIDMAYQGF
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

ATGD IDRDAQ
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.... ..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
..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.... VTINARGKMLT
..-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
AITRANYSNPP
AITRANYSNPP
1 IRSTYSNPP
1 IRTLYSNPA
1 IRTLYSNPA
1 IRTLYSNPA
1 IRTLYSNPA
LARSTYTMPP
AARAMYSMPP
LARNLWSTPP
QIRGEYSSPA
KIRGEYSSPQ
IVRGMYSSPP
.iR..yS_.Pp
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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
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Conserved Domain Database

Pfam SMART COG KOG PRK

< CDs

- 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 ™
NewSearch | PubMed | Nucleotide | Protein |  Structure Taxonomy | Help

Search Conserved Domains on a protein

Search against database: |[cpp -- 240832 pssms ~|

Enter Protein Query as Accession, Gi, or Sequence in FASTA format
>08:08:12 |GENSCAN predicted peptide 2|424 aa -
MSOICKRGLLISNRLAPARTL.RCKSTWEFSEVOMGPPDAILGVIEAFKKDTNPERKINLGAGR
YRDDNTQPFVLESVREAEXKRVVSRSLDKEYATI IGIPEFYNKATELALGKGSKRLARKEN
VIAQSISGTGALRIGAAFLAKFWQGNRE IYIPSPSWENHVAI FEHAGLPVNRYRYYDEDT
CALDFGGLIEDLKKIPEKSIVLLHACAENPTGVDPTLEQWRE ISALVKKRNLYPFIDMAY
QGFATGDIDRODAQAVRTFEADGHDFCLAQSFARNMGLYGERAGAFTVL.CSDEEERARVMS
QVEILIRGLYSHNPPVHGARTIAAETILHNNEDL OWLEDVELMADRIIDVRTELRDNLIKLG
SSQNWDHIVNQIGMFCEFTGLKPEGV QKL QDHSVYLTNDGRVSMAGVT SKNVEYLLESTH el

Submit Query Reset | [ Force live search

qES =

| HOME | SEARCH | MewSearch [ PubMed [ Mucleotide | Protein | Structure | Taxonomy | Help

Query sequence: [(local sequengf)lcl|14:10:32|GENSCAN predicted_peptide_2|424_aa)

® Concise Result Full Result [ Show Search Information @

Click an the colored bar for a conserved domain to view your query sequence within the multiple sequence alignment for
that domain. To see only the sequences used to generate the damain, click on its PSSMID in the tabular summary,

1 75 150 225 S0n 375 424
TyrB
Descriptions
H Title Pssmid Multi-Dom E-value
[HCOG1448, TyrB, Aspartatetyrosinefaromatic aminotransflsgase [Amino acid transport and .. F1EIT Mo 4e-147

[ Search for similar domain architectures




< Conserved
“> NCBI Domains
Qen ™

CHOME | SEARCH | SITE Map_ NewSearch | PubMed | Nucleotide | Protein | Structure | Taxonomy | Help

Query sequence: [{local sequence)lcl|08:08:12| GENSCAN_predicted_peptide_2 [424_aa]

 Concise Result @ Full Result I Show Search Information 2

Click on the colored bar for 2 conserved domain to view your query sequence within the multiple seqguence alignment for that
domain. To see only the sequences used to generate the domain, cli:yn it= PSSMID in the tabular summary.

PRKOZ550

AROS
Descriptions
H Title Pssmid Multi-Dom E-value
[+IPRK03257, PRK09257, aromatic amino acid aminotransferase Mo 1e-143
[+pfam00155, Aminotran_1_2, Aminotransferase class | and Il.. Mo 2e-72
[+]COG0436, COGO436, Aspartateffyrosine/aromatic aminotransferase [Amino acid transporta... Mo 2e-16
[HPRKD8637, PRKOS637, hypothetical protein. Mo 2e-10
[HPRKOT568, PRKOT7568, aspartate aminotransferase Mo Te-06
[HCOGO0TY, HisC, Histidinol-phosphate/aromatic aminotransferase and cobyric acid decarbo.. Mo 1e-05
[HFPRK06348, PRKOA348, aspartate aminotransferase 4e-05
[HPRK07590, PRKO7590, L L-diaminopimelate aminotransferase. Ge-05
[+HIPRK0G836, PRKOGS36, aspartate aminotransferase 1e-04
[+IPRK05794, PRK05794, aspartate aminotransferase 1e-04
[+IPRK07550, PRK0O7550, hypothetical protein. 2e-04
[+IPRK08636, PRK0BE36, aspartate aminotransferase 3e-04
[+IPRK08362, PRK08362, aspartate aminotransferase 3e-04
[HPRK05957, PRK05957, aspartate aminotransferase Ge-04
[HPRKD5764, PRK05764, aspartate aminotransferase 0.001
[HPRKO7366, PRKOT 366, Succinyldiaminopimelate transaminase. 0.009
[HCOG1167, AROS, Transcriptional regulators containing a DNA-binding HTH domain and an a 0.005

Search for similar domain architectures
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965 =

Entraz

Structure Protein | Help

C0G1448: TyrB, with user query added =

Aspartate/tyrosine/aromatic aminotransferase [Amino

acid transport and metabolism]

Links

Structure

qu

Reformat | Format: ICnmpact Hypertext *| Row Display: |up to 10 :" Color Bits: | 2.0 bit :I' Type Selection: |tap listed sequences =l

3TAT & 1
query 28
1ARS
1ART

gi 19703677
gl 1168262
gi 15794820
gl 15602486
gi 19114176
gl 6322743

o e o e

oy

@

3TAT &
query

1ARS

1ART

gl 18703677
gi lle8262 a7
gi 15794820 @&

0
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Entrez [ CDD I Structure Protein Help

COG1448: TyrB, with user query added &

Aspartate/tyrosine/aromatic aminotransferase [Amino acid transport and metabolism]

Links nserved Domains B

Program: |Cn3D fhd
Drawing: |AII Atoms -
Aligned Rows: |upto 10 v

Download Cn3D

3TAT &
query

1BRS

1ART

gi 19703677
gi 1168262

gi 15794820
gi 15602486
gi 19114176
gi 6322743

3TAT A
query

1ARS

1ART

gi 19703677
gi 11682632
gi 15794820

DD Descriptive Items

Mame: TvrE

Aspartate/tyrosing arormatic aminotransferase [Amino acid transport -
and metabaolism]

Skruckure summary:

[PDE 3TAT (MMDE 110423
ITAT_A: gi 5822524 ([Escherichia coli] Chain &, Tyrosine Aminotransferase J

Show Annotations Panel Show References Panel Dismiss
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File “iew ShowiHide Style ‘Window CODD  Help

=

TyrB - Sequence/Alignment Yiewer |
Yiew Edit Mouse Mode Unaligned Justification  Imports

TAT A ATATRATARAG mrmima pALYVEN EF Kl FELYGERVGGLEVM e e e e CEDAEAAGRVIGQLEATVRENY S 3P a
LEry AQAVETFEADGh ~ e dFOLAQEFAKNMGLY GERAGAFTVL ~ v e ~CEDEEEAARVMEQVEILIRGLYENF
ARS AEGLEAFAAMHE ~ re e LITASBYBKNFGLYNERVGACTLY ~ v e ~AADBETVDRAFSOMEAATIRANYSNE

i ART AEGLEAFAAMHE ~ ~ ~e e LITASBYBKNFOLYNERVOIACTLY ~ v e ~AADBETVDRAFZOMEAATIRANYBNE
19702677 TEELREELLIGMphkan~~~ i IFMYAFELEKELEIVOMREIGAQTIAV « - v e e e e BEDEEVIQEFEDALFPFECRTTWENI
P 1168262 AVGLEAFAANHkE -~ -~~~ e LLYVASEFSKNFOLYNERVEAFTLY ~ m e e AENAETABTAELTOQVESIIRTLY3ENP

P 15794820 AVAVEEAVEME ] ~ e p LEVENEFSKNLELYGERVGGLEVY m e ~CPHNEEEADLVFGQLEFTVRREIVEZEP

i 15602486 ﬁGLRTFAKNHk ~~~~~~ e LLVASRYEKNFGLYBERVOEAFTLV ~ e ~AETﬁOIAATALTOVKTIIRTLYSNLFIj
1 191 14i76

4
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User Annotations 1

X

— Annatation Contral

Auailable Dizplayed
Tt dn
Tuare [F
M ave p
M ave: Dawr /
Selection: Few /
Descriptior:
S Edlit I ave | [Telete |

Dane

Edit Annotation

X

— Edit &nnatation

M ame I|_','S

Edié

Descriphion: I

Ok |

Cancel |
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Style Options )

Settings |Label$l Detailsl

~Rendering Settings
Group Shioww Rendering Colar Scheme Uzer Color
Proteir backbone:  |Trace | |Tubes > |User Selection | lg
Pratein zsidechains: i |Tubes LI IUSer Selection j |
Mucleotide backbone: iTrace ;I |Tu|:-es L! IMu:-Ieu:uIe j -
Muclectide sidechains: v |W’ire ;j IMnIecuIe ﬂ -
Heteragens: v |Ball and Stick | |Element | -
Salvents: " !Ball and Stick ;] IEIement j -
Connections: v I Tubes _'j I Uszer Selection ;I |
Helix obiects: [ [with amows | | Object =1
Strand objects: [ |'W'ith Ao _:! IDbiect :_I -
Wirtual disulfides: v |
Hydrogens: [ B ackground: -
Dione Cancel &pply after each change? [V Apply l
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