


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 (GenScan)

Obtain protein product (GenS

Identify motif/site (Scanl '

Search for similar sequences

Predict function (COG)

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

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

GenScan

Faste your DA sequence into the GenScan input window. Press the "Rurr Gensean ™ button,
Select the protein translation with the highest exon P—values and paste this FASTA formatted
output into your notebook.

Protein Sequence from Genscan

u.d




The New GENSCAN Web Server at MIT

Identification of complete gene structures in genomic DNA

For information about Genscan, click here

2359041 gotootgoict gaacgatooa gogogatgtt gatcacodgos ttgtogtoat
catcoacaat

239101 gatggrhgacy thgacatgyy CLLLOLLgoS grhaattgagy cgoctgasagh
ggaagtocot

239161 atgoagasac ttoggatgga tgttgoactc cagatgotga ttgotassac
gamagctgos

239221 asagotcocagy accatggott ggatgactoo cgasagotocce gotogaatas
gattogtggoa

239281 gooctgbtto tocasacgbta goatcocacgs cgbaaccagy gagbtsagot
gotgaagatt

239341 agacatctog cgocasadat totoogooty cagagtogtga tacdasatodgt

Fun GENSCAMN 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 e(s) to be
Enter:
+ UniProtkKB{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. PS50240, CHEB)
= your own pattern(s)

NRYRYYDKDT
CALDFGGLIEDLEEIPERSIVLLHACAHNPTGVDPTLEQWREISALVEKR
NLYPFIDMAY
RGFATGDIDRDAQAVRTFEADGHDFCLAQSFARNMGLYGERAGAFTVLCS
DEEEARRVMS
OVEILIRGLYSNPPVHGARIAAEILNNEDLRAQWLEDVELMADRIIDVRT
KLEDNLIKLG
SSQNWDHIVNQIGMFCFTGLEPEQVQKLIKDHSVYLTNDGRVSMAGVTSK
NVEYLRESIH

KVTK

|
Clear

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

Qutput:

+ Format | Graphical rich vjgw
« Show only sequeng€s with at least hit(s)
Maximum of hed sequences | 1000

[ START THESCAN | reset|

VIAQSISGTGALRIGAAFLAKFWQGNRET YIFEFSWGNH\’AIFEHAGLF\’j ﬂ

Clear |
Protein database(s):
¥ UniProtKB/Swiss-Prot ' including splice variants ™ UniProtKB/TrEMBL ™ PDB
randomize databases |no d
~| Filter(s):
« Ontaxonomy: (e.g.Eukaryota; Escherichia coli;)
+ On descr\pt|on:|
Pattern option(s):
+ Allow at most ID— X sequence characters to match a conserved position in the pattern
» Match mode |greedy‘ overlaps, no includes j

(e.g.profease)

" Show low level score
" Retrieve complete sequences

=] Your e-mail:




Home ScanProsite FroRule Documents

ScanProsite Results Viewer

Downloads

Links

Thig 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

08-08-12-GENSCAN_predicted_peptide_2-424_aa (424 ag)

MSQICKRGLLISNRLAPAALRCESTWFSEVIMGPPDATLGVTEAFFED TNPEEINLGAGAYRDDNT
QPFVLPSVREAEKRWVSRSLDEEVATI IGIPEFYNKATE L ALGKGSKRLAAKHNVTAQS TSGTGAL
RIGAAFLARFW]GNREIVIPS PEWGNHVAT FEHAGLPVNRYRVVDEDTCALD FGGLIED LEKIPER
SIVLLHACAHNPTGVDPTLEQUREISALVIFRILYPFIDHMAY ) GFATCD IDRDAQAVRTFEAD GED
FCLAQSFARMNMGLY GERAGAFTVLCSDEEEAARVHS QVEILIRGLY SNPPVEGARTAAE TLNNED L
RAQULEDVELMADRIIDVRTELEDNLIELGS SQNUDHIVN QIGHFC FTGLEPE OVQKLIFDHSVTL
THLGRVAMAGVTSFNVETLAE STHEVTE

1 100 200 300 400 500 B0 70 00 00 1000
ruler:

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

AA_TRANSFER_CLASS 1 Aminotransferases class-f pyridoxatphosphate attachment site

058-08-12-GENS~ " (424 aa)
270 - 283: SFAKNWGLYGERAG
Lege nd:
+ +
disulfide bridge active site other ‘ranges’ other sites

harizontal scaling: |06

da not show text labels: [

da not show sites in hits: [

do not show ranges in hits: T
redisplay |




Home ScanProsite ProRule Documents Daownloads Links

PROSITE documentation PDOC00098 [for PROSITE entry PS00105]

Aminotransferases class-l pyridoxal-phosphate attachment site

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. One 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 eukaryates, there are two 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 2.6.1.5) which catalyzes the first step in tyrosine catabolism by reversibly transferring its amino group to 2- oxoglutarate to form
A-hydraxyphenylpyruvate and L-glutamate
o Aromatic aminotransferase (EC 2.6 1 57) involved in the synthesis of Phe, Tyr, Asp and Leu {gene tyrB)

« T-aminocyclopropane-T-carboxylate synthase (EC 4.4 .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 YJLOG0w

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

Last update:
April 2006 / Pattern revised

Technical section.

A& TRANSFER_CLASS 1, PS00105; Aminotransferases class| pyridoxal-phosphate attachment site (PATTERN)

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

Sequences known to belong to this

claas detected by the pattern: Al
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 7 Clustal format, plain text / Fasta format
= Taxonomic tree view of all Swiss-Prot/TrEMBL entries matching PS00105
= Retrieve a list of all Swiss-Prot/TrEMEBL entries matching PS00105
= Scan Swiss-Prot/TrEMBL entries against PS00105
= view ligand binding statistics

Matching PDB structures: 1AAM TAAT 148 1AHE ... [ALL]




To search for proteins with similar sequences, use BLASTH:

BLAST

Run a BLAS TEE search against the SwiSS—PI’DtE_dEIEbESE by pasting the protein sequence from
GenScan into the input box on the BLASTp page. Choose the SwissProt database from the
database listbox, 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 yvour notebook.

BLASTP Alignment (against SwissProt)

10



<, BLAST
~ Home RecentResults Saved Strategies Help

r HCEIl BLAST! blastp suite: BLASTP programs search protein databases using a protein query. more .. Re=et page

Bookmark

Enter Query Sequence

Enter accession number, gi, or FASTA sequence &) Clear Query subrange &
CALDFGGLIEDLEKI PEKSIVLLEACAENPTGVDPTLEQWRE I SALVKERNLY PFIDMAY -

REFATGDIDRDAQGAVRT FEADGIDFCLAGS FAKNMELY GERAGATTVLCS DEECAARYMS From |
VEILIRGLYSNPPVHGARIAAETLNNEDLRAQWLEDVEIMADRT IDVRTHKLKDNLIKLG

SSQNRDHIVIQIGHME CFTGLKFEQVOELIKDHSVY LINDGRVSMAGVT SENVEYLAESTH T“I

EVTE -

Or, upload file | Browse.. | ¥

Job Title l

Enter a descriptive fitle for your BLAST search @

Choose SearchSet

Database ISwissprot protein sequencestswisspmt}j L2
Organism
Optional
Enter organism commaon 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 protcin 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)

[ show results in a new window

11



T BLAST

"~ | Home | RecentResults | 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. Schaffer,
Jinghui Zhang, Zheng Zhang, Webb Miller, and David J. Lipman
{1997), "Gapped BLAST and PSI-BLAST: a new generation of

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

RID: RRSEZ3VS5015

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

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

laxXonomy Ieports

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

:‘_, BLAST

= | Home RecentResults Saved Strategies | Help

» NCEI BLAST/ Format Request

Query Icl|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 ‘RRSEZ3V5015 | " Show results in a new window
Format Show IAIignmentd aslHTML LI [T Advanced View Reset form to defaults L2
Alignment View IFIatquery—anchDred with dots for identitiez j 1*]
Display [V Graphical Overview V' Linkout ¥ sequence Retrieval ¥ NCBrgi L]
Masking Character:lLDWBr Casze LI Masking Color: | Grey ¥ b
Limit results Descriptiuns:lmﬂ 'I Graphicaluverview:|100 'l Alignments: | 100 > L2
Organism  Type common name, binomial, taxid, or group name, Only 20 top taxa will be shown. L*]
Entrez query: | (2]

Expect Min; [0 Expect Max: (10 @
Formatfor [ PSLBLAST | with incluzion threshold: (0001 @

Contact | Send f




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
(1997), "Gapped BLAST and PSI-BLAST: a new generation of

RID: RRSEZ3V5015

Database: Non-redundant SwissProt Sequences
264,374 sequences; 100,809,456 total letters

please refer to the BLAST FAQs

Taxonomy Treports

:08:12 | GENSCAN predicted peptide 2[424_aa

Query= 0
Length=42

protein database search programs", Nucleic Aecids Res. 25:3385-3402.

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

» NCBI/ BLAST/ blastp/ Formatting Results - RRSEZ3V5015 Reformat these Results Edit and Resubmit] [Sign in above to save your search strategy]

Distribution of 91 Blast Hits on the Query Sequence

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

Color key for alignment scores

Distance tree of results MEW

Sequences producing significant alignments: [ggg;n]a \’alﬁe
gi|75042478|sp |QSEEEQ.1 |RAATH PONFY Aspartate aminotransferase... 545 2e-154
gi|112983|sp|PO0505.2 |ARTH HUMAN Aspartate aminotransferase, 543 4e-154 [3
gi|ill 4|sp|PO5S202.1|ARTH MOUSE Aspartate aminotransferase, 543 Se-154 [3
gi Sp|BO0S0T.2 Lspartate aminotransferase, mi... 543 Te-154 [3
gi 26|sp|Q4R559.1 |RATH MACFL Aspartate aminotransferase... 542 le-153 _

13



r Query 265 FCL-AQ- ¢ SFRFNMGLYGERAGAFTVLCEDEEE————-AAR-————————————— VMSOVE-

M 75042478 271 V..-C.——.¥.......... V....MV.K.aD.-—.E.——m————————— .E..L.—-
Mi12283 271 V..-C.——.¥...innnnn V....MV.K.D.-——.K.———————————— E..L.-
Mi112284 271 V.. C.—.Y...innnns V.ooons v.£....——.EK.——m——————— E..L.—-
Mai123:7 271 V..-C.——.¥.......... V..o... vV.K.&a..-——.E.—————————— .E..L.—-
M7z075326 271 V..-C.——.¥.......... V... .MV.K.D.-—.K.——m—————————— E..L.—-
Mi12285 271 V..-C.——.¥...iiinnnn V.ooous v.K.L...-—.EKE.———————————— E..L.-
Mi1ss261 271 V..-C.——.¥.......... V.o.o... vV.E.A..———EK.—m———— E..L.—-
Maizg:a 264 VW.-5.——. Y. i i e I.R.&4,..——.BE.——m———————— E..L.—-
Mi122s2 242 V..-C.——.¥...innnnn v MV.K.aD.-—— . K. ——m—————————— E..L.-
M 74582855 278 o T C.5I.BN.A..————...————————————— IE..T.-
Mi1ss258 269 IGI-5.——.Y........ R.V.CL5...E.PEQ———— . VBA————————————— CELLLQ-
Mz2z08178 256 LLV—-..—. Y. ......... V..L5IVSKSLDV-—-—55. - ——————————— E..L.—-
Mi168258 287 CLV—..——.Y......... V..L5IV.K5DV-——-.G.————————————— E..L.-
M21542386 243 CLI-..——.¥.......... V..L5IV.ES5ADV-——— .5k~ Eloo -
Maizg72 243 CLAE-..——. Y. ...0ann.s V..L5IV.KIADV-—— . 5Kk———————————— .E..L.—-
Mzz4706 245 LIM-..——. Y. ...0nnnns V..L5IV.GS3aDV-—— . V. ————————————— E..L.-
Mi1z2971 250 LFC-..——..5..F N..V.NL5.VGK..DN-———VQ.-———————————— L. .ME-
Mz21542387 241 CLI-..——.¥.......... I.5L.IV.T5.DV-——— .BEK———————————— .EN..L—-
M7s041219 251 .FC-..——..5..F...N..V.NL. .VGKEP.G-——IL.-~——————————— .L..ME-
Mize630457 251 FC-..-—-..5..F...N..V.NL. .VGKEP.5-——ILQ-——————————— L. .ME-
M 75078072 251 .FC~..——..5..F...N..V.NL. .VGFKEP.5-——IL.———————————— L. .ME-
MMsgoz2703 251 .FC-..——..5..F...N..V.NL. .VGKEP.5-———ILQ-————-—————— .L..ME-
Mzo0s532373 280 FV-..——-.¥5..L...A..I..IN.V..58DA-——.T. - ——————————— K. L.—-
Mi12279 291 vov-..——-.¥5..L...4..I..IN.I5.5P.5-———...———————————— K. L.—
Mi12376 251 LFC-..--..5..F...N..V.NL. .VAKEPD5-——-IL.————————————— L. .ME-
Mi2z085118 251 LFC-..--..5..F...N..V.NL. .VGKEHD5-——-VL.————————————— .L..ME-
Miz2e302508 251 LFC~-..--..5..F...N..V.NL. .VARKEPD5-——IL.————————————— L. JMQ-
Mizz085117 251 LFC-..-—..5..F...N..V.NL. .VAKEPD5-————IL.————————————— L. .ME-
Ma1z37s 251 LFC-..--..5..F...N..V.NL. .VGKE5D5-——-VL.———————————— .L..ME-
M 1703040 247 VEV-C.——..... A.M....V.C.HLALTEQRONETIRKPA————————————— .T..Lo—
M 74582081 247 EV-C =i T.CHMHYVAK.LST-——FNE-—————————— L. JLC-
Mz2402843 243 MVW-5.——..... F...N..V.NL. .VVNNE&V-——1.G-——————————— FQ. .M5-
Mi168262 238 LLV-.5--..5..F H..V....LVRENR.I--——.5T-————--————— 5LT...-
240 Fv-55--..5.5F5..... V..LSIVIESRD.-—5..———————————— Lheena—

238 LIV-.5--.¥5..F...N..V..C.LVv2a.5. T-—VD.————————————— AF..M.-

238 LIV-.5--.¥5..F...N..V..C.LVAR2. 2. T-——VD. - ———————————— AF. . M.-

238 LIVv-.5--.¥5..F...N..V..C.LVvRA.A. T-—VD. - ———————————— LF. . M.-

20141544 238 ALV-5H--..5.IF5..... v.GL5.V.E.L.I-——...———————————— LG.L.—
Mi2230956 238 YLV-T5--.C5..F...RD.V..LI.CAQNS .K-——LID-———————————— LE..L&-

%)

%]

;%)

%]




Thermoplasmea volcanium
B rikoshii
Fyrococcus abyssi
Acropyrum pernix

Streptococeus pyogenes
Bacillus subfills
Bacillus halodurans

Haemophilus influenzae
Fasteurella multocida

elineated by comparing protein sequences encoded in 43 complete
0 G consists of individual protemns or groups of paralogs from at least 3

D

COGnitor
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To search against the COGs databhase, click here:

Clusters of Crthologous Groups of proteins (COGs) were delineated by companng protein
sequences encoded in 43 complete genomes, representing 30 major phylogenetic ineages. Each
O consists of individual proteins or groups of paralogs from at least 2 lineages and thus
corresponds to an ancient conserved domam. Use the COGmtor to compare the protem sequence

to the COGs database.

Paste the FASTA formatted protein sequence from GenScan into the COGnitor input box and
ress the "ecompare fo COGs" button.  Click on the link to the highest-sconng COG and click o
the disk icon to save the sequences i the COG to alocal file on your desktop to be used as mput
o Ivlultalin below. Drag this file from your desktop onto vour "tools" browser window to display the

sequences. Then copy and paste these mto vour notebook under "COG: FARTA Sequences”.

COiGs FASTA Sequences

16



COGs

Phylogenetic classification of proteins encoded in complete genomes

Clusters of Oﬂhologous 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 o an ancient conserved domain.

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

COGnitor

Protein/Gene name: Text search:
Code Name Proteins  principal component analysis of genomes
m 120G
oA Archasogiobus fimdus 2420 172 Listof COGs
& 0 Halobacteritm sp. NRC-1 2605 1701 Digtribution
& Meihanococous jannaschii 1786 1330
Methansbacierium thermoautoirophicum 1873 1388 (ED=00EUEENTES
Thermoplasmea acidophilum 1482 1250 Phylogenelic patterns
& B .
Thermoplasma volcanium 1499 1243 thloggnelic PNl sl
S K Pyracaccus borikashii 1800 1378
= Pyrocosous abyss 1768 1456 Functional categories
o Z Asrapyrum paraix 1841 1178
& ¥ Saccharawycss caravisias 5055 2200 4 K L
& Q Aguifex asolicus 1560 1329 DOMNTPT
SV Thermotoge marilime 1858 1527
& D Deinococcus radiadurans 3187 2226 G CE F H I Q
Mycobacterium tuberculosis 3927 2585
*R Mycobacrerium leprae 1605 1134 B g
&L Lavtacascus laotis 2267 1618 Patliwaveand
- SEreptacocaus pyoganes 1697 1211 finctional systems
& B Bacillus subiilis 4118 2870
- Barilius haindurans 4066 2875 EIE
C Synechocystiz 3167 2159

COGnitor

Compare your sequence to COG database

Help
compare to COGs Clear | IBeTstoSc\adeS 'l =

Paste your sequence and Pgss the button above.

>08:08:12 IGENSCAN_predW_peptide_Z 1424 _aa 1=
MSQICKRGLLISNRLAPAALRCKSTRESEVOMEPPDATLGVTEAFRKDTNPERINLGAGE
YRDDNTQPEFVLPSVREAEKRVVSRSLDREYATIIGIPEFYNKATELALGHGSRRLARKEN
VTAQSISGTCALRIGAARFLAKFWQGNREIYIPSPSWENHVAI FERAGLPVNRYRYYDRDT
CALDFGELIEDLKXIPEXS [VLLEACAENPTCVDPTLEQWRE ISALVKRRNLY PEIDHAY
QGFATGDIDRDAGAVRTFEADGHDFCLAQSFARNMGLY GERAGAFTVLCSDEEERARVS
QVEILIRGLYSNPPVHGARIAAE ILNNEDLRAQWLKDVKLMADRTIDVRTKLEDNLIKLG
SSQNWDHIVNQIEMFCFTGLEPE (VQKLIKDESVYLTNDGRVSMAGVT SKNVEYLAESTH

KVTE

I™ Skip low-complexity fitering
=
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08:08:12|GENSCAN_predicted peptide 2424 aa (424 letters)

2{]. E | COG1448 | Aspartate/aromatic aminotransferase Selemd cl_ades Help
proteins pet-score: 31
M T T T T T T T T T T T T T T T T 424 letters
— ) 904 =>¥YLRO27c (432) - CO0G1448
— + B85 =>HMBOS4Q (3897) - COG1443
— » B8l = NMAQT1S (297) - COGl448

853 =>HI1s617 (3896) - COG1448
833 =>PR3135 (358) - COGl448
831 =>PM0Ob21 (38&8) - COG1448

|

66 genomes version

= E |C0G1448 | TyrB | Aspartate/aromatic aminotransferase
_ info Genome context
Pathways/  PHENYLALANINETYROSINE BIOSYNTHESIS N

Functional systems LEUCINE BIOSYNTHESIS

B EFG HSNUIXI
H 9
- - PAS HI1617 PMO0621
S
- - Xfa XF0036
- - NI:Je NMB0540 NMB1678 | NMA0O719 NMA1937
J
- - 105 B
Mo mil0405
- . tviB aspC | ZaspC ZtwrB -
ENT | 22 aspl. | Laspl LOVID
o YLR0O27c YKL 106w . PAQ870 PA3139 . CT637 CPn0740
Sce | —  —— Pae |—  — — CLA | —— O
- & VC1293 VCAO0513 -
Veh | ————————
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To generate a multiple sequence alignment, use:
Wedler¥in
Paste the sequences from your best—hit COG, saved in vour "COGs FAST A 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

19



Published research using this software should cite:
""Multiple sequence alignment with hierarchical clustering"
F. CORPET, 1988, Nucl. Acids Res., 16 (22), 10881-10820

@ Sequence data

Cut and paste your sequences here below. @

sample sequences

or select a file: Browse..

Start MultAlin |

Multiple sequence alignment by Florence Corpet

e
|| I TNRA
Home page L.G.C-Auzeville || Pttt

>tyrB -|

es, you must ch the Symbol comparison Table (see below) @

Clear Entire Form

8:08:121GENSCAN_pre
Fc

Consensus

8:08:121 GENSCAN_pre
YLRO274

tyrB
ZtyrB
HHB1678
HHAL937
PA3129
XF0036
aspC
ZaspC
¥C1293
HI1617

Consensus

8:08:12| GENSCAN_pre
YLRO27c

tyrB

ZLyrB

HHE1E78

HHA1937

PA3139

XFO036

aspC

1 10 20 30 an 50 60 70 80 90 100 110 120 130
1

[}
HSQICKRGLLISHRLAPAALRCKSTHFSEYOHGPPDAILGY TEAFKKDTHPKKIHLGAGATRODNTQPFYLPSYREREKRYYS-RSLDKE-~YATIIGIPEF YHKATELALGKGSK~-
HNKRTQEYKNTRAIHS-~~~ATLFHNIELLPPDALFGIKQRYGODORATKYDLGIGATRDDNGKPHYLPSYKAREKLIHHDSS YNHE-~YLGLTGLPSL TSHRAKIIFGTOQSD
HFOKYDAYAGDPILTLHERFKEDPRSDKYHLSIGL YYNEDGIIPALOAYAEAEARL HAAPHGASL =YL PHEGLHCYRHATAPLL FGADHI
HFOKYDAYAGOPIL TLHERFKEDPRSOKYHLSIGL YYHEDGITPOLKAYAEREARLNAYPHGASL~~YLPHEGLHSYRHATAPLL FGADHI
HYRHIEYYPGOPILSLYETFKHDPRPEKYHLSIGIYFDDEGKHPYLESYSRAETARAAAP-APSP-~YLPHEGLDTYRSAVOQHLL FGKDHI
HYRHIEYYPGDPILSLYETFKNDPRPEKYHLSIGI YFDDEGKHPYLESYSRAE TRRAARAP-APSP-=YL PHEGLD TYRSAYAHLL FGKDHI
HSLFSAYEHAPRDPTLGL HEAFHADTRPGKTHLGYGYYYHEEGRIPLLRAYOAREKARTEAH-APRG--YL PTEGTAAYDOGYAKLLFGHESI
HPLFTDYELYPGOPTLSLHDTYHADTRTHKYHLGIGI YCDESGCIPLLRAVAQVEEQL AKHP-KPRG--TLPIDGLPAYIKATQOLL FGVDSI
HFENITAAPADPILGLADLFRADERPGKTHLGIGYYKDETGKTPYLTSYKKAEQYLLENE-TTKN-=YL GIDGIPEFGRC TAELL FGKGSI
HFENITAAPADPILGLADLFRADERPGKTHLGIGYYKDETGKTPYLTSYKKAEQYLLENE-TTKN-=YL GIDGIPEFGRC TAELL FGKGSI
HHSSIIPSHPHLTHHCFHFEKYYARPADPILGL TEEFKKDPRTOKIHLGYGI YKHEAGETPYLATYKKAEARLLESE-KTKS~~YL TIEGTAEYGLAYOKLLFGANS
HFEHIKAAPADPILGLGEAFKSETRENKINLGIGYYKDAQGTTPIHHAYKEAEKRLFDKE-KTKN--YLTIDGIADYNEQTKALL FGKDSH
HFENITAAPADPILGL GESFKAETRDNKTHLGIGYYKDAKGHTPTHRAYKEAEKRL FOLE-HSKN--YL AIDGYAEFNAC TKELL FGADSI
HFFKHIEAAPADPILGL GEAFKAETRPEKYHLGIGY YKDASGATPLYKAYKEREKRLLESE-TTKH-~YL TIDGYADYNAQTOILL FGKDHI
HFFKHIEAAPADPILGL GEAFKAETRPEKYHLGIGY YKDASGATPIVKAYKEAEKRLLESE-TTKN-~YL TIDGYADYNEQTOILLFGKDHI
NLPEFHRU--VTFHFTHLPHFVLI]PILSLSVHFRNI]FRFEIKVI]LEIEUYKNSLEETPINRHVHLHEII]K\'VHS[l-KTK5--YVELHEEEEFNHSNNHLVLESTL
HFEDLOPAPADKTLAL TGL LHS0-DTKT--YL GLAGDTGFNAYHAKLAF GPGAI
HSHFIlK\'HR\'PEI]PILELLDIlYRNDPRRDKLDLEVE\.'YKDHQELTPILRSVKLHEQRLVEﬂE-TTKS--WEEHEDRLFRHRLRELRLERHS
HSLFEQLPSFSPDSILGLAQAFQEDPREDKTHLLLGT YEREKKRYGGFSSYRKAOSYFFDDE-KDKH--YL PTKGSSTFLEEHAALCF GEYDI
HSFFHHIPTFSPDATLGLOHYFFADKRPEKYHLYIGY YEHPOKRY GGLSC IRKAATYILEEE-ONKS-=Y1 PTSGLATFLDEHRELYFGAYDP -
HLRTRLTNI:SLllRP\'YTSSLSR\'PRRPPI]KVLELSEI|FKKVKNVNKIDLTVEIYKDEHEK\.'TTFPSVRKHQKLIESHLELNKNLSYLPITESKEFﬂENVNKFLFKESCPQFEPFYLRHDRISF
f p.Dpilgl.. . %..dor. K!8LgiG Y. d..g..p.L.sY. A#, JAlfg..

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

. e TloilGoo

|
IYLLHACAHHP TGYDP TLEQHRETSAL YKKRHLYPFIDHAY OGF
VLHSCAHNP TGLDP TSEQHYOTYDATASKHHIALFDTAYAGF
TVLLHPCCHHP TGADL THDQHDARYIETL KARELIPFLOIAYOGF
IYLLHPCCHHP TGADL THDOHDAYIEILKARELIPFLODIAYOGF
YLILHPCCHHP TGYDHSEROHDEYLHIIKTRKLIPFHDIAYQGF
YLILHPCCHHP TGYDHSEQQHDEYLHITKTRKLIPFHOIAYOGF
IY¥LHACCHHP TGYDLELDDHKOYLDYLKAKGHYPFLODIAYOGF
Y¥LLHGCCHHP TGADL SRDOHKQL VAL FOERQLL PCIDLAYOGE
YYLFHGCCHHP TGIDPTLEQHATL AOL SYEKGHLPLFOFAYOGF
¥YLFHGCCHNP TGIDP TLEQHQTLAOLSYEKGHLPLFOFAYOGF
YYLLHGCCHHP TGIDP TEQEHE YL AKL YADKGLLPLFDFAYOGF
YYLLHGCCHHP TGIDP TPEQUOEL ARLSAKNGHLPLFDFAYOGL
YYLLHGCCHHP TGIDPTPAQHAOL AKNSEEKGHLPLFOFAYOGF
I¥LLHGCCHHP TGIDP TPEQHE TLAKLSAEKGHLPLFDFAYOGF
TYLLHGCCHHP TGTDP TPEQHE TLAKL SAEKGHLPLFOFAYQGF
YYLLHGCCHHP TGADIDF SAHQRITEL AQKHGF IPFVDIAYOGF
YYLLHGCCHHP TGAHL DAAQHOAY TDLHYERGLLPFYDIAYOGF
YYLLHACCHHP TGF DL SHODHRRYLDY¥YRRRELLPLIDFAYOGF

|
H[lSISETEHLRIEHHFLHKF"HENREI\'IFSPSHEHHVHIFEHIlELPVNR\'RV\'DKDTEHLDFEELIEDLKKIPEKS
VOSLSGTGALH! KTATYPYHANE TKSLDLHGFL HATOKAPEG!
InTLEESGRLKVEﬂDFLKRVFP-ESE\'IlVSDPTHEI|H\'HIFHEREFEVST\'Pll\'DERTNEVRFNDLLRTLKTLPRRS
IOTLGGSGALKYGADFLKRYFP-ESGYHYSDPTHENHYATFAGAGFEYSTYPHYDEATHGYRFHDLLAHLKTLPARS-
YOTLGGSGALKYGADFLHRHFP-EARAYYSDPTHDNHRGIFEGAGFEYGTYPYYDPATYGYKFDEHTAFFNTLPENS-
VOTLGGSGALKYGADFLHRHFP-EARAYYSDP THONHCGIFEGAGFEVGTYPYYDPATYGYKFDEHTAFFHTLPENS:
TOAYGGTGALKLGADFLKRLLP-DATYAISDPSHENHRALFEARGF PYONYRYYDAASHGYHRAGLLEDLNALPARS-
SOTIGGSGALRYTAEYLKAYLP-HATYATISRPSHENHRALF TAAGFKIEDYTYFDTLGHAYDF TGHYADL AKLAPKT-
AOTPGGTGALRYAADFLAKNTS-YKRYHYSHPSHPHHKSYFNSAGLEYREYAYYDAENHTLOFDALINSL HEADAGD-
AOTPGGTGALRIAADFLAKNTS=YKRYHYSHPSHPNHKSYFNSADLEYREYAYYDAENHTLDFDALINSLNEAQAGD:
AOAPGG TGALRYAGEF TKROLG-DYKYHISHPTHANHHGYFNARGLETTAYAYYDAKAKDKDFARHLADL EQAEKGD-
VOSLGGTGALRTAAEFTKROTK-AQNYUISTPTUPHHNATFNAYGHTIREYRYYDAERKALDMEHLL EDL SOASEGD-
YOSLGGTGALRIAAEFIKROTK-SQNVHISTPTHPHHNAIFNAYGHTIREYRYYDAENKCLDHDHLIADL SHAGEGD-
AOSLGGTGALRIAREFAKROLH-AQTIHISHPTHPHHHATAKAYGIADKPYRYYDAAKHGLDHDGHIEDL SQAQKGD-
AOSLGGTGALRTAAEFAKROLH-AQTIHISHPTHPHHHATAKAYGIADAPYRYYDAAKHGLDHDGHIEDL SAAQKGD-
I0TPGASGALRHLGDLHRYAQP-DT TVYHITDPSYYHHKPYHEARGLKYRYYRYFSRETKHYDTEQHLADLADAGTKD-
AOAPGGSGALRLYAELLKRTRS=-DATIHLSDPTHPHHHPYHRARGL AIREYPYFDAASGAYRFDDHLARLRTAKSGD-
TATPGGTGALRLAGDF TAHCLP-GRGIHLSDPTHPTHE TLFARAGLKYSHYPY¥SADNR-LDYEAHLAGL ERTPAGD-
VOAIGGTGALHLGASYYANASL-AGKYYIPSOTHGHHSRIFAHOGLALEYYPYYDOETKELDLOGLKATL RSAPETS: LYLLHCCCHHP TGKDIPLSEHPETTTITKERDL IPFFOHAYLGF
FOSLGGTGALHLGARLL SYAKG-SGKYYYPEATHSNHIRIF SOEGLEYIRYPYYSKEQOKALLFEPLIAFLKEYEKNS: ¥ILLHGCCHNP TGYDF TEDHHKELAILHKERELIPFFOTAYOGF
\'[lTLSETEHLHVHHKFLHLFI--SRI]IIIIFI]PSHHHHKNIFHNHEFE-NI\'RYSYVKI]ﬁﬂII]IDEHIEHLKTFH\'NNHHENNKNPFEIILHHEEHNFTELI]FIKE[IHEKIII]TIVELKNVFIVI]NH\'[IEL

.0..g6t6ALr, a.f1,.... ... tuis,ptH HH,  if, . aGl.,,.Y.Yyd...... do.... T B wellH, CcHNPTG, DL b, .ql. . ven ... r.1.Pf D AYOGF
261 220 280 290 300 310 320 330 340 350 360 370 380 390
[} [}
ATGDIDRDAQAYRTFE------ADGHDF CLAQSFAKHHGLYGERAGAF TYLCSDE~ ~EE----ARRVHSOVKIL IRGLYSHPPYHGARTAREIL HNEDL RAQHLKDVKLHADRIIDVRTKLKD

ATGDLDKDAYAYRL G’
GAG-HEEDAYAIRATI
GAG-HEEDAYATRAIA-
GGD-LDSDAYAYRKAY:-
GGD-LDSDAYAYRKAY-

—~EKLSTYSPYFYCASFAKHAGHY GERYGCFHLAL TKD-
= 5==AGL P-ALYSHSF SKIFSLYGERYGGLSYHCEDR:
—5—-AGLP-ALYSHSFSKIFSLYGERYGGLSYLCEDA
=E~~HELP-LFVSHSFSKNLSLYGERVGELSYYCPHK:
=E==HEL P-LF¥SHSF SKHLSL YGERYGGLSYYCPHK:
GNG-IEEDARAYRL FA---0--5GLS-FFYSSSFSKSFSLYGERVGALSIVTESR:
HOG-IDADAYAIRLLA---E--EGLSHYYYANSYSKSFSLYGERVGGLSIVASHT

~AOHKTIKPAYTSOL AKIIRSEYSHPPAYGAKIYAKLLE TPEL TEQHHKDHYTHSSRI TKHRHALRD
~AGRYL GAL KATYRRHYSSPPHFGAOYYAARYLHDEALKASHLAEYEEHRTRILAHROEL YK
‘AGRYLGOL KATYRRHYSSPPHFGAOYYARYLHDEALKASHLAEVEEHRTRILANRQELVK
ADLYFGOLKFTYRRIYSSPPAHGAY IARDYHHSPELYALHONEYYHHRDRIRAHROKLY D
ADL¥FGOLKFTYRRIYSSPPAHGAY IARDYHHSPEL YALHOHEYYHHRDRIRAHROKLYD
SARYLSOVKRYIRTHYSHPPTHGASYYSSYLNSPELRALHEQEL GEHRORIRONRLANVE
‘ADATQSOVKRITIRTIYSSPSAHGAYLYAGYLHSHELRTLHEQEL TQHRERTHGLRAGLYA

ARG-LEEDAEGLRAFA---A--H-HKEL I¥ASSYSKNF GLYNERYGACTLYARDS~-

—~Y¥DRAF SAHKARTRANY SHPPAHGASYYATIL SHDALRATHEQEL TDHRARTQRHRALFYN
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aspC
2aspC
YC1293
HI1617
PHOG21L
HHBO540
HHAO719
YCAO513
nll0d0s
PROB70
CT637
CPn0740
YKL106u
Consensus

8108112 IGENSCAN_pre
YLROZ27c
tyrB
ZtyrB
HHB1678
HHA1937
PA3139
XF0036
aspC
2aspC
YyC1293
HI1617

Consensus

Available files:

-Sequence Input file
- Cluster file
-Results as a fasta file

-Results as a text page (msf)

-Resulis as postscript page(s) with ESPript (protein only @) it

o =TT ey e
HKELIYASSYSKNFGLYHNERYGACTLYARDS:
—-HKELIVASSYSKHFGLYHERYGACTLYAADS:
~NSETLYASSFSKHFGLYHERYGAF TLYAPST:
=HKEL L YASSFSKHFGL YHERYGAF TLYAEHA:
-HKELLYASSYSKHFGLYSERYGAF TLYAETE:
-HTELLTASSYSKHFGHYNERYGAF TLYAEDE:
-HTELLIASSYSKHFGHYHERYGAF TLYAEDE:
~HEEHL ITTSCSKHFGLYRERTGARIYIGKHA-:
YPEHYYASSCSKNFAYTRORYGARHYLARDS:
GDG-LEEDAHAYRLFA—- ~LPEVLYTSSCSKHFGLYRDRYGALIVCAQHA:

ARG~ LEEDHEELRHFH-
ARG-LEEDAEGLRAFA—-
ASG-YEEDAAGLRIFA—-
ANG=LDEDAYGLRAF A=
ANG-LEEDAFGLRTFA~-
GHG-LEEDAYGLRYFL~-
GHG-LEEDAYGLRYFL~—
GDG-LEQDAGGL RYHA--
GDG-LEADAL GLRLLA--

YRR SOHKARTRANY SHPPRHCAS/AT L SHOAL RATHEQEL TOMRGRTORAROL FON
VDRAFSOHKARIRANYSNPPAHGRSYVAT I SNDALRATHEQEL TOHRORIORHROLFYN
AETAFSOVKATIRSTYSNPPAHGRAYVTYTL NNPEL RAEHEREVAENRERTAEHRVLFYN
ASTSLTOVKSTIRTL YSNPASHGGATVATYL NDAL ROEHENEL TENRERTKKHRHLFVQ
ARTALTOVKTTIRTL YSHPASHGATTYSHYL KDS RAEHENEL TEHRERTKQHRSAFVE
AARARSOVKTTTRTL YSHPASHGANTTAL YL KNDDL KAQHTAEL DEHRGRTKAHROKFVG
ARRAHSOVKT LLR TLYSHPASHGANT LAL YL KNDDL KAQHIAEL DEHRGRIKAHRQKFVE
~0E-——-VTHRRGKHL TLARSTYTHPPDHGAAL VKT VL ROEQL TRIHKGEL SEHOORLLTLRKNLCN

TYLEDASL EEHRLRHLRLRVAFRAE
L TOLRSOLAFLARNLHSTPPAHGAEYVARTL GDSEL KGLMOEEVEGHRSRIASLRIGLYVE
ASG-TEEDRRPYRLCT— AGYTTFYRGGASKTF S YGSRYGFFGATHQDK: LNRTLSFILEEQTRBEYSSPAREGYATVTSTL SNPYL ROEHELEL NGTRQSL EETRSSFYT
AHG=TEL DRKPTE TFT===5===EGNTYL YARSSSKNFAL YGERVGYFAVHSTFT= ~DE===~L VKTHSFL EEKTRGEYSSPORMGYETYSTTL SHPYL KEEHOSEL NFTRESLGKHRTRFYQ
ESGHLLKDAYLLRLCLHVNKYPHHSHGTFLCQSFAKNNGL YGERYGSL SVITPATANNGKFHPLOOKNSLQQNTDSQL KKIVRGHYSSPPGYGSRYVHYVL SDFKL KOQHFKDVDFHYQRL HHYRQEHFD
JO I T 3 D 2 0 o USSP THINE 1 T30 30 Y SV RN S I B DO IR

391 400 410 420 430 440 450 460 468

1

HLIKLGSSQHUDHIYHOIGHFCFTGLKPEOVOKLIKDHSYYLTHDGRYSHAGYTSKHYEYLAESIHKVTK
HLYKLGTPGHHDHIYHACGHF SFTGL TPAHYKRLEETHAYYLYASGRASTAGL HOGHYEYYAKATDEYYRFYTIEAKL
YLSTEHPERHFDYLLHORGHFSYTGLSAAOYDRL REEFGYYLTASGRHCYAGLHTANYORYAKAFARYH
VYLSTEMPERHFDYLLHORGHFSYTGLSAAOYDRL REEFGYYLTASGRHCYAGLHTANYORYAKAFARYH
VYLTAOIPHRDF TYFIKORGHFGYTGLSYEQOYRRLRDEFAYYLLDSGRHCYAGLHTSHTDYYARAFAEYLK
YLTAOIPDRDF TYFIKORGHFGYTGLSYEQYRRLRDEFAYYLLDSGRHCYAGLHTSHTDYYARAFAEYLK
OLARHGAKRDF SFYGRORGHF SYSGLTADOYERLKTEFGIYAYSTGRICYAALNKSHLETITKAIVOYL
RLTALGAP-EFDF IOROAGHF SYSGLSKIOVDRLRDEFGITAYSSGRICYARLSOHKLEYYAQAYVKYHAG
TLOEKGAHRDFSF ITKONGHFSFSGLTKEOVLRLREEFGYYAYASGRYHYAGHTPDHHAPLCERAIVAYL
TLOEKGANRDFSF ITKONGHFSFSGLTKEQOVLRLREEFGYYAYASGRYHYAGHTPDHHAPLCEAIVAYL
TLKEVGYDADFSF TERQNGHFSFSGLSKEOYARLKSELGTYIVGSGRISYAGHTKSHHLPLCOGIARYH
LLKEYGAEQDFSF ITEQNGHFSFSGL TGEQYDRLKHEFATYAYRSGRINVAGI TEDNIRYLCESIVKYL
LLKAFASEQDFSFITDONGHFSFCGLHPANHDRL KEEFATYAYRSGRINVAGITEQHIRYLCESTAKYL
LLKAKGASQNFDF ITKONGHF SFSGLTPEOYDRLKHEFAIYAYRSGRINYAGL TDNHIDYLCESIVKYL
LLKAKGATADFDF ITEQNGHF SFSGLTPEOYDRLKHEFAIYAYRSGRINYAGL TDDHIDYLCESIVKYL
ELRHOHHTROFDF TIESHRGHF TVLGFSAEOHGRLREEFAIYGYADGRINIAGL TEKDIPYYANAIIHYS
ALRROSHSDRFDFYASHRGHF SRLGL TEAOVERLRAEHGY THYGDSRINYAGLPEDGHDALAKAIVSYLD
ALAPHGLAERFAHYGAQRGHFSYTGLSPOOVARLRDEHAYYLYSSGRANVAGLDARRLDRLAGATAOYCAD
AHRNY-AGHSFDF TASOKGFFGYPGFSKEOYLFL REELGI Y TTAGGRFHLHGI TDKHINRYTHGFADAYEYPRSYS
ALRKY-AGHTFDFLLSQHGFFAYPGFSDKOVLFL REQHAYYTTAGGRANL NG TEKHTDHYVQSFTOAYEL
RL----GHPDLYHFAQOHGHF YYTRFSPKOYETL RHHYFYYLTGDGRLSLSGYHDSHYDYLCESLEAYSKHDKLA
elesasaes Fdfic q.0nFsy.gls, 0¥, rlr d.. 1Tove JGR wvagl.on.ylacaic Ve cnasss

'4

-Results as a gif image

[ Alisnment and tree description (ffd) ™* Get a better view of your protein family : phylogenetic tree, pruned tree and subtrees, summarised coloured alignment and subalignment|
|- Results as an html page (needs to enable style sheets)

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

IAdd one sequence to the alignment@ .

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

new
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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

08:08:12|GENSCAN_pre
YLRO27c
tyrB
ZtyrB
NMB1678
NMA1937
PA3139
XF0036
aspC
ZaspC
VC1293
HI1617
PM0O621
NMB0540
NMAO719
VCAO0513
ml 10405
PAO870
CT637
CPn0740
YKL106w
Consensus

251
PFI1DMAYQGF
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. IEEDAA
NQG . I1DADAY
ARG . LEEDAE
ARG . LEEDAE
ASG.VEEDAA
ANG . LDEDAY
ANG . LEEDAF
GNG.LEEDAY
GNG.LEEDAY
GDG.LEQDAQ
GDG.LEADAL
GDG . LEEDAW
ASG. IEEDRR
AHG. 1ELDRK
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

- - -AQNKTI1 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.... VTNARGKMLT
...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
I IRSEVSNPP
TVRRNYSSPP
TVRRNYSSPP
TVRRIYSSPP
TVRRIYSSPP
VIRTNYSNPP
IIRTIYSSPS
AIRANYSNPP
AITRANYSNPP
I IRS1YSNPP
I IRTLYSNPA
I IRTLYSNPA
I IRTLYSNPA
I IRTLYSNPA
LARSTYTMPP
AARAMY SMPP
LARNLWSTPP
QIRGEYSSPA
KIRGEYSSPQ
IVRGMYSSPP
.IR..yS_Pp
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http.//Awww.nchi.nlm.nih.goviStructure/cdd/cdd.shiml

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

23



Conserved Domain Database

Pfam SMART COG KOG PRK

< CDs

- Manual curation of CDs has begun
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Conserved
Domains

NewSearch | PubMed | Nudeotide | Protein | Structure | Taxonomy | Help

Search Conserved Domains on a protein

Search against database: [cpD -- 24083 pssMs v|

Enter Protein Query as Accession, Gi, or Sequence in FASTA format
>08:08:12 |GENSCAN predicted peptide 2|424 aa -
MSQICKRGLLISNRLAPAALRCESTWFSEVOMGPPDAILGVIEAFREDINPEKINLGAGL
[YRDDNT QPFVLEPSVREAEKRVVSRSLDEKEYATITGI PEFYNRKATELALGKGSKRLARKHN
VIAQSISGTGALRIGAAFLAKFWQGNREIYIPSPSWGNHVAIFEEAGLEVNRYRY YDEDT
CALDFGGLIEDLKKIPEKSIVLLHACAENPTGVDPTLEQWRE ISALVEKRNLYPFIDMAY
QGFATGDIDRDAQAVRTFEADGHDFCLAQSFARNMGLYGERAGAFTIVLCSDEEEAARVMS
QVEILIRGLYSNPPVHGARIAAETL.NNEDL.BROWL.EKDVEKLMADRT IDVRTELEDNLIKLG
55QNWDHIVNQIGMFCFTGLKPEQVQHL YDHSVYLTNDGRV SHAGVT SKNVEYLAESTH =

Submit Query Reset | ™ Force live search

MewSearch |  FubMed | Mucleofide | Profein | Structure | Taxonomy | Help

Query sequence: [(local sequeng®)lcl|14:10:32|GENSCAN_predicted_peptide_2|424_aa)

® Concise Result Full Result [ Show Search Infarmation

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

1 ) =0 225 300 by 424
TyrB
Descriptions
HH Title Pssmid Multi-Dom E-value
[HCOG1448, TyrB, Aspartateltyrosinefaromatic aminntransf%se [Armino acid transport and 1637 Mo 4e-147

Search for similar domain architectures

25



Conserved
Domains e

-
<3 NCBI

| SITE MAF 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 ™ Show Search Information

Click on the colored bar for a conserved domain to wiew your query sequence vithin the multiple sequance alignment for that

domzin. To see only the sequences used to generate the domain, dickdln it PSSMID in the tabular summary.

300

FRKOZ550

ARO3
Descriptions
H Pssmid Multi-Dom E-value
[+IFRK098257, PRK09257, aromatic amino acid aminotransferase. 1e-143
[+lpfam00155, Aminotran_1_2, Aminotransferase class | and II.. 2e-72
+ICOG0436, COGO436, Aspartate/tyrosine/aromatic aminotransferase [Amino acid transporta... 2e-16
[+IFRK08E37, PRK08E37, hypothetical protein. 2e-10
[+IPRK07568, PRK07568, aspartate aminotransferase. Te-06
[+]C0OG0079, HisC, Histidinol-phosphate/aromatic aminotransferase and cobyric acid decarbo... 1e-05
[+IPRKD6348, PRK06348, aspartate aminotransferase. 4e-05
[HPRKO7590, PRKO7590, L L-diaminopimelate aminotransferase. Ge-05
[HPRKO6836, PRK06336, aspartate aminotransferase. 1e-04
[+IFRKD5794, PRK05794, aspartate aminotransferase 1e-04
[HPRKD7550, PRKO7550, hypothetical protein 2e-04
[+IFRK0O8E36, PRK08E36, aspartate aminotransferase. 3e-04
[+IPRKD8362, PRK08362, aspartate aminotransferase. 3e-04
[+IPRK05957, FRK05957, aspartate aminotransferase. Ge-04
[+IPRKD5764, PRK05764, aspartate aminotransferase. 0.001
[HPRKO7366, PRKO7366, Succinyldiaminopimelate transaminase 0.009
[HCOG1167, AROS, Transcriptional regulators containing a DMA-binding HTH demain and an a... 0.005

Search for similar domain architectures
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955 ™

HONE | SEARCH | SITE NbF Entrez I CDD [ Structure Protein Help

COG1448: TyrB, with user query added &

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

Links

Statistics

Structure

Reformat | Format: |Compact Hypertext ®| Row Display: |up to 10 x| Color Bits: [ 2.0 bit vI Type Selection: [top listed sequences =l

STAT & 1
query 28
1ARS

1ART

gi 19703677
gi lle8262
gi 15794820
gi 15602486
gi 159114176
gi 6322743

IRQP. [
RVVSRS

om0
P - R A

@ omom

3TAT A
query
1ARS
1ART
gi 19703677
gi 1168262
gi 15794820
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965 =
Entrez I CDD \ Structure Protein | Help

C0G1448: TyrB, with user query added &

Aspartate/tyrosing/aromatic aminotransferase [Amino acid transport and metabaolism]

Links Other Related Conserved Domains B

Statistics

Program: ICnE,D—L[
Drawing: Im
Aligned Rows: Im

Download Cn3D

Reformat | Format: Icompact Hypertext 'I Row Display: |up to 10 'I ll

3TAT_ 2 1 .[1]
gquery 26 .
1ZRS s I
1ZRT z I
gi 19703677 5.
gl 11682862 : TR
gi 15794820 s I
gi 15602486 z I
gi 191143176 5.

gl 6322743 15. .
3TAT 2 68 PM
gquery 92 TI
1ARS a7 G
1ART 67 G
i 19703677 T3 K%
gi 11682862 67 T

gi 15794820 &7

CDD Descriptive Ikems El

Mame: TywrE

Aspartate/tyrosing/aromatic aminotransferase [Amino acid transpork -
and metabolisr]

Sbructure summary:

[PDE 3TAT (MMODE 11042)
3TAT_A: gi 5522524 ([Escherichia coli] Chain &, Tyrosine Aminokransferase j

Show Grnokations Panel Show References Panel Dismiss
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File “iew ShowiHide Style ‘Window <D0 Help

E
Wiew Edit Mouse Mode Unaligned Justification  Imports
TAT A AVATRATABAG] -~ n pALVENBFEEIFELYGERVOGLEVM - - o e e s CEDAEAAGRVLGOLEATVRRNYESP o
uery AQAVRTFEADGh~ ~dFCLAQSFAKNMGLYGERAGAFTVL ~ m s O SDEEEAARVMEOQVEILIRGLYSNF
JART AEGLRAFAAMHE ~ ~e LI VAREYSENFGLYNERVGACTLY ~ ~ ~ e AADSETVDRAF SOMEAAIRANYSNE
IART AEGLRAFAAMHE ~ ~ ~eLIVARSYIKNFOLYNERVGACTLY ~ ~ ~ e AADIETVDRAF 3OMEAAIRANYINFE
19707677 TEELRELLIGMpkn~~~i IFMYAFSLIKSLEIVOMRIGAQIAT ~ v e e e e e e e e SEDEEVIQEFEDALPFECRTTWIENI
i J168262 AVOGLRAFAANHk ~ e ww e LLVAS S FRKNFOGLYNERVGAFTLV mm e i v v i e AEMAETASTSLTOQVESIIRTLYINF

i 15794520 AYAVREAVEMEIL ~ ~pLEFYENEFSENLELYGERYVOGLEYY ~ ~
1 1SE02488 A_rGLRTFAKNHk ~~~~~~ e LLVARBY AKNFOLYBERVOAFTLV ~ ~ ~
i 19114176 A

~CPHNEEEADLVFGOQLEFTVREIYEEFR

~AETI-€IOIAATALTOVKTI IRT LYSN_P|L|
»

A




User Annotations i

X

— Annatation Contral

Awvailable Displayed
Tt i
Tiuarer [
fowe lp
e Lo /
Selection: MNew /
Description:
Shiai Edit fave | [IElete |
Done

Edit Annotation

X

— Edit Annhatation

Mams I|_|..|S

Edié

Drezcription; |

Ok |

Cancel |
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Style Options L

Settings | Labels! Detail$|

- Rendering Settings
Group Shony Riendering Color Scheme |Jzer Color
Pratein backbone: ITlace ;! ITubes ;! iUSEI Selection :J \g
Pratein sidechains: 2 ITubes ;i iUSBl Selection j |
Mucleotide backbone: iTrace ;! |Tuhes ;! IMnIecuIe j -
Muclectide sidechains: v IWire ;} iMnIecuIe ﬂ -
Hateragens: v |Balland Stick = |Element | -
Solvents; | !Ball and Stick, ;! IEIement d -
Connections: 2 ITubes :j | Llzer Selection Ll |
Helix objects: [ I‘-A-‘ith Arrows ;j !Dbiect j -
Strand objects: H I‘-A-‘ith Arraws _:! il:lbiect :_I -
Virtual dizulfides: I |
Hydrogens: [ | B ackground: -
Dane Cancel Apply after each change? W Apply |
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