


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 electonic 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
seqguence 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.orqg/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)

)
Search for similar sequences (BLASTDP)
Predict function (COG)

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 DMNA sequence into the GenScan input window. Press the "Run Genscarn™ bhutton|
=Zelect the protein translation with the highest exon P—values and paste this FASTA formatted
output into your notebook,

Protein Sequence from Genscan




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: 14-Mar-2007 Time: 08:28:26
Sequence 08:28:21 : 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):

>08:28:21|GENSCAN_predicted_peptide 1]|143_aa
MPRTLPWTTVFTAVASSARAKSMEKLTVVFLLRMHSALVVSQPSMATRVNLPVFDPQSLN
SRAPAKTTSAAQAITAYLSIFFHLIELQGKRIGWLFRWLSPLSASSQRYESTKSGESPKT
TQSFRMNGKQLRAATQKKAFFDD

>08:28:21|GENSCAN_predicted_peptide 2]|424_aa

MSQICKRGLL ISNRLAPAALRCKSTWFSEVQMGPPDAILGVTEAFKKDTNPKK INLGAGA
YRDDNTQPFVLPSVREAEKRVVSRSLDKEYAT 1 1GIPEFYNKAIELALGKGSKRLAAKHN
VTAQSISGTGALRIGAAFLAKFWQGNRE1Y IPSPSWGNHVA I FEHAGLPVNRYRYYDKDT
CALDFGGLIEDLKKIPEKSIVLLHACAHNPTGVDPTLEQWRE I SALVKKRNLYPF IDMAY
QGFATGD IDRDAQAVRTFEADGHDFCLAQSFAKNMGLYGERAGAFTVLCSDEEEAARVMS
QVKILIRGLYSNPPVHGARIAAE I LNNEDLRAQWLKDVKLMADRI IDVRTKLKDNLIKLG
SSQNWDH IVNQ IGMFCFTGLKPEQVQKL IKDHSVYLTNDGRVSMAGVTSKNVEYLAESIH
KVTK

>08:28:21|GENSCAN predicted peptide 3|221 _aa
MSNLQQLNSLVTSWMLTLEKQGCHNL IRAGASGV I QAMVLSFGSFRFSNQHLECN IHPKF
LHRDFHFRRLNYGNKTHVNVT 1 1VDDDNKAV INIALDRSDRSYYACDGGCLDEPVLLTQN
RRQFPVKLTEPLTAILY ITEDKQHMEELHHAIHVKEVVEAPAHEQHL IALHRHGHQLGGL
PTLFWVSVCAI 1 IVFHIFLCKL I IKEYCEPSDKLRYRYNKP






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 Documents

praSi

ScanProsite Results Viewer

Downloads

Links

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

Hits for all PROSITE (release 20.7) motifs on sequence USERSEQ1 :

found: 1 hit in 1 sequence

USERSEQT (424 aa)

M3QICKRGLLISNRLAPALLRCKSTWESEVQHGE FDAILGVTEAFKFD TNPKEINLGAGAYRDDNT
QFFVLPSWVREAEKRVVSRSLDEEVATIIGT PEFYNEATE LALGKGSERLAAKHNVTAQSTSGTGAL
RIGAAFLAKFUQGNREIVIPSFSWGNHYATFEHAGL PVNRYRYYDKDTCALDFGGLIEDLKETFEK
SIVLLHACAHNPTGVYDPTLEQURE ISALVEERNLYPFIDMAYQGFATGD IDRDAQAVRTFEAD GHD
FCLAQSFARNMGLY GERAGAFTVLCSDEEEAARVMSQVEILIRGLY SNPPVHGARIAAEILNNED L
FAQWLEDVKLMADRI IDVRTKLKDNL IKLGSSQNWDHIVNQ IGHFCFTGLEPEQVOKLIKDHSVYL
THNLGRVSMAGYTSENVEYLAE S THEVTE

rler:

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

Hits by PS00105 AA TRANSFER_CLASS_1 Aminctransferases class- pyndoxalphosphate attachment stte

USERSEM u (424 aa)
270 -283: SFAKrmGLYGERAG
Legend:
+ +
disulfide bridge active site ather ‘ranges’ other sites

horizontal scaling: |06

do not show text labels: [
do not show sites in hits: T
do not show ranges in hits: [

redisplay




Aminotransferases class-l pyridoxal-phosphate
attachment site

Aminctransferases share certain mechanistic features with other pyridoxal-phosphate dependent enzymes, such as
the covalent binding of the pyridoxal-phosphate group to a lysine residue. On the basis of sequence similarity, these
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:




To search for proteins with similar sequences, use:

BLAST

Run a BLASTp search against the SwissProt database by pasting the protein sequence from
GenScan into the input box on the Advanced BLAST page. Choose the SwissProt database
from the database listbox and the “blastp” program from the program listbox, then press the
"Submit” button. Format your results as "Flat query anchored with identities” and paste this
alighment into your notebook.

BLASTP Alignment (against SwissProt)
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New BLAST interface [CICCECI Try it NOW 1]

Tour request has been successfully submitted and put into the Blast Queue.

Chuery = (424 letters)

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

1 75 150 225 300 375 424
TyrB
Aninotran_1_2

The request ID 15 |1 173881724-11028-188025183505.6LASTO4

o« D
e results are estimated to be ready in 15 seconds but may be done sooner.

Flease press "FORMAT!" when you wish to check your results. You may change the formatting options for your result wia the form below and press "FORMAT!" again. You may alg
any other valid request ID to see other recent jobs.

pr—

Format

Show W Graphical Overview W Linkout M Sequence Retrieval M NCBI-ggI' Alignment j i.nl HTrL jformat

[T CDS feature

[ Hew View

Iasking Character] Lower Case j Iasking Cologl Grey 'l
Humber of Descri]gtionsl 500 'I A]ign_mentsl 250 YI Graphic overviegfl 100 'I

lignment view Fflat quens~anchored with identiies 1w

T otmat 10T

PALELAST [ with inclusion threshold|0.005

W | |AND leII arganisms j

Expect value |
range:




Distribution of 63 Blast Hits on the Query Sequence

|MDuse over to see the defline, click ta show alignments

Color key for alignment scores

Distance tree of results MEW

Jcore E

Sequences producing significant alignments: [Eit=) Value

gi| 75042478 sp| QSREEQ| AATHM PCHNPY Aspartate aminotransferase, ... 564 3e-160
gi| 112953 | sp| POOSOS| AATM HUMAN Aspartate awminotransferase, mi... 563 4e-160 E
gi|112954| sp|POSZ0Z2 | AATH MOUSE Aspartate aminotransferase, mi... 562 Se-160 E
gi| 75075926 sp| Q4R559| AATH MACFL Aspartate aminotransferase, ... 561 le-159
gi| 112957 | sp| POOSOY| AATM BAT Aspartate aminotransferase, mito... 561 le-159 E
gi| 112952 | sp| POSS07| AATM HORSE Aspartate aminotransferase, mi... 554 2e-157
gi|112955| sp| POOS0OA| AATH PIG Aspartate aminotransferase, mito... 552 S9e-157 E
gi|1168261|sp|P12544| ALTH ECVIN Aspartate aminotransferase, m... EE0 3e-156 E
gi|112951 | sp| POOSOS| AATH CHICE Aspartate aminotransferase, mi... 546 Ge-155 E
gi|1168256|=sp| P46643 | ALT1 ARATH Aspartate aminotransferase, m... 447 Se-125 E
gi|2506178|=sp| P28011|AAT1 MEDSL Aspartate aminotransferase 1 (Tr 434 LEe-121
gi|21542356| sp | P46645| AATZ ARATH Aspartate aswinotransferase, ... 420 4e=-117 E
gi|11658255|sp| P46644| AATS ARALTH Aspartate aminotransferase, c... 4z0 4e-117 E
gi|112972|sp|PE25754| AATC DAUCL Aspartate aminotransferase, cytop 420 6e-117

gi| 584706 sp| P37E53| AATC ORY¥SL Aspartate aminotransferase, cytobp 418 Ze-116
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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
S — X Y

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

Bacillus sublilis 4118
Bacillus halodurans 4066
Simechocyshis 3167
Escherichia coli K12 4275
Bscherichia 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.
-



19:17:19/GENSCAN predicted_peptide_2[424_aa (424 letters)

20
proteins ’;

BeTs to 8 clades

pet-score: 51 @E

Aspartate/aromatic aminotransferase

CD!"\448

o R A \' L L I 424 letters
— ¥ ) 904 =>YLROZ7c [(432) - COG1448
— + 5589 =>NMEOS40 (397) - COG1445
— r 881 = NMAOT1S (397) - COG1445
853 =rHI1617 (396) - COG1l445
— r 8§33 =xPAS159 (398) - COG1448
831 =xPMO621 (396) - COG1445
825 = aspC (396) - COG1448
818 = EZaspC (3596) - COG1445
— r BB =»>VC1293 (413) - COG1448
— 1 751 = NMEL1E7WE (397) - COG1448
— 1 780 = NMA1937T (397) - COG1445
— r 724 =>XFO036 (400) - COGl448
— r 710 = PAOSTO (399) - COG1445
708 = EtyrE (3597) - COG1445
708 = tyrE (397) - COG1448
— ) 675 = YEL1OD6w (451) - COG1445
— »r 666 =xCPn0740 (395) - COG1445
624 = mwll0405 (3594) - COG1448
—i y 5158 = VCAOS13 (404) - COG1445
— = 511 = CTARIT (400 — COG1445

m%ins Help
P E | 0001448 | TyrB | Aspartate/aromatic aminotransferase  —
B info Genome context
Pathways / ~ PHENYLATANINETYROSINE BIOSYINTHESLS
Functional systems LEUCTNE BIOSYITHESIS
T EFG HENTIXI
- - H stz PMO621
PAS =
S
- - Xfa HF0036
) ) N NhEO540 MMAOT1S
Nme | NME1678 MLA 1937
J
- - Mio mll0405 -
) E B ZaspC _
ENT | aspC ZtyrB
‘ 2 ‘ e Ui ‘ 1f ‘ PADRTOPA3]39 ‘ I ‘ CTe37 CPn0740




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




Multiple sequence alignment by Florence Corpet

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

e
| WINA (| 4
Home page LG.C-Auzevile | Fipitdin

@ Sequence data

Cut and paste your sequences here below. @

>06:28:21| GEN3CAN predicted peptide Z|424 aa ﬂ
MSQICERGLLISNELAPAALRCESTUFSEVONGPPDATILGVTEAFEED THNPEKINLGAGL
YRDDMNTOPFVLPSVREAEKRVVERELDEEYATIIGIPEF VNEAIELALGEGSKRL AAKHN
VTAOS ISGTGALRIGLAFLAKFWOGHNREITIPSPSWGHNHVAIFEHAGLPVNEYRYYDEDT
CALDFGGLIEDLEKIPEKSIVLLHACAHNPTGVDPTLEQWRE IZALVERRNLYPF IDMAY
QGFATGDIDRDAQAVRTFEADGHDFCLAQSF AKNHGLYGERAGAF TVLCSDEEEAARVNS
OVKILIRGLYSNPPVHGARILAE ILNNEDLRAQULEDVELMADRIIDVETKLEDNL IKLG
SEONUDHIVNQIGHMFCF TGLEPEQVOEL IKDHSVYL TNDGRVANAGY TSENVEYLAES TH
KV TE
I>t, vEB
(sample sequences) |MF OKVD AYAGDPILTLNERFKEDPRSDEVILS IGL Y YHEDGI IPQLOAVAE AEARLNAQPHGASLYLPHE x|

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

PAOEBZ0  ALAPHGLAERFAHYGAORGHFSYTGLSPROYARLRDEHAYYLYSSGRANYAGLDARRLDRLAQATAGYCAD
CT637 AHNRNY-AGHSFDFIASOKGFFGYPGFSKEOYLFLREELGIYTTAGGRFHLHGITDKHINRYTHGFAOAYEYPRSYS
CPn0740 ALRKY-AGHTFOFLLSOHGFFAYPGFSOKOYLFLREOHAYYTTAGGRHHLHGITEKHIDHYYQSFIOAYEL
YKL106w RL-——-GHPDLYHFAOQOHGHFYYTRFSPRKOYEILRHHYFYYLTGDGRLSLSGYHDSHYDYLCESLEAYSKHDKLA
Consensug  L........fdfi,.q.GnFey,gls, .0V, rlr #.. ! T.v. .GR..vagl. . on. . yla,ai..Vesevenes

Available files:

-Sequence Input file
-Cluster file

-Fesults as a fasta file
-Fesults as a text page (msf)

8] e

Get a better wiew of your protem family : phylogenetic tree, pruned tree and subtrees, summarised

-Eeghlts as postscnpt page(s) with ESPrpt (protem only

new

- ent and tree description (rfd
céloured alignment and subalignments.

- Besults as an html page (heeds to enable style sheets)

new

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

Add one sequence to the alignment@ o

Cut and paste your sequence here belew (FASTANULTALIN 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 of NDQEBZ

!/

251
19:17:19]GENSCAN_pre
YLRO27c
tyrB
ZtyrB
NMB1678
NMA1937
PA3139
XFO0036
aspC
ZaspC
VC1293
HI1617
PM0621
NMB0540
NMAO719
VCAO0513
ml 10405
PA0870
CT637
CPn0740
YKL106w
Consensus

19:17:19]GENSCAN_pre
YLRO27c
tyrB
ZtyrB
NMB1678
NMA1937
PA3139
XF0036
aspC
ZaspC
VC1293
HI1617
PM0O621
NMB0540
NMAO719
VCAO0513
ml 10405
PA0870
CT637

PFIDMAYQGF
ALFDTAYQGF
PFLDIAYQGF
PFLDIAYQGF
PFMDIAYQGF
PFMDIAYQGF
PFLDIAYQGF
PCIDLAYQGF
PLFDFAYQGF
PLFDFAYQGF
PLFDFAYQGF
PLFDFAYQGL
PLFDFAYQGF
PLFDFAYQGF
PLFDFAYQGF
PFVDIAYQGF
PFVDIAYQGF
PLIDFAYQGF
PFFDMAYLGF
PFFDTAYQGF
P 1VDMAYQGL
Pf.D.AYQGF

301

YGERAGAFTV
YGERVGCFHL
YGERVGGLSV
YGERVGGLSV
YGERVGGLSV
YGERVGGLSV
YGERVGALSI
YGERVGGLSI
YNERVGACTL
YNERVGACTL
YNERVGAFTL
YNERVGAFTL
YSERVGAFTL
YNERVGAFTL
YNERVGAFTL
YRERTGAAIV
YRDRVGAAMV
YRDRVGALIV
YGSRVGFFGA

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. 1EEDRR
AHG . 1ELDRK
ESGNLLKDAY
..G.le.Da.

1GKNQ
LARDS
CAQNA
1HQDK

AVRTFE. ...
AVRLGV...E
AIRAIA...S
AIRAIA...S
AVRKAV. . _E
AVRKAV. . .E
AVRLFA...Q
AIRLLA...E
GLRAFA...A
GLRAFA.._A
GLRIFA...K
GLRAFA...A
GLRTFA...K
GLRVFL...K
GLRVFL...K
GLRYMA...E
GLRLLA...A
AVRLFA...G
PVRLCI .. .E
PIEIFI...S
LLRLCLNVNK
.-Rl.a....
....EE. ...
- - - -AQNKTI
....EA. ...
....EA. ...
....EE. ...
-....EE. ...
....DE....
-...EQ....
N =
----ET....
ce--TVLo ...
....El....
A o]
----ET....
... AT. Lo
-...QE....
c...AQ.. ..
----EK. ...
ee..LD....

- -ADGHDFCL
KLSTVSPVFV
- -AGLP._ALV
- -AGLP._ALV
- -MELP.LFV
--MELP.LFV
--SGLS.FFV
- -EGISNYVWV
-HKELIV
-HKELIV
-NSEILV
-HKELLV
-HKELLV
-NTELLI1
-NTELLI
-MEEMLI
-VPEMVV
-LPEVLV
- - -AGVTTFV
- - -EGNTVLV
YPNWSNGIFL

MXAXIDVDIIZZ2<ZZ

AARVMSQVK I
KPAVTSQLAK
AGRVLGQLKA
AGRVLGQLKA
ADLVFGQLKF
ADLVFGQLKF
SARVLSQVKR
AQAIQSQVKR
VDRAFSQMKA
VDRAFSQMKA
AETAFSQVKA
ASTSLTQVKS
AATALTQVKT
AARAHSQVKT
AARAHSQVKT
VTNARGKMLT
ADVAMSQMLS
LTDLRSQLAF
LNRILSFLEE

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
I IRTIYSSPS
ATRANYSNPP
ATRANYSNPP
1 IRS1YSNPP
I IRTLYSNPA
I IRTLYSNPA
I IRTLYSNPA
I IRTLYSNPA
LARSTYTMPP
AARAMYSMPP
LARNLWSTPP
QIRGEYSSPA



CPn0740 YGERVGYFAV HSTFT..... .... DE. ... LVKIHSFLEE KIRGEYSSPQ
YKL106w YGERVGSLSV ITPATANNGK FNPLQQKNSL QQNIDSQLKK 1VRGMYSSPP
Consensus YQ#HRVGA. .V .« cociinen ciiiaianan aeaan sqlk. .iR..yS.Pp

http:/fwww.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




Conserved Domain Database

- Manual ¢ n of CDs has begun




Conserved
Domains e

MewSearch | PubMed | Hucleokide | Profein | Structure | Tazonomy | Help |

Search Conserved Domains on a protein

Search against database: | cDD -- 12589 PSSMs x|

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

HEQICKRGLLISHRLAFPAALRCESTUF SEVONGPPDAILGYVTEAFKED TNFEEINLGAGA
YRODNTOPFVLPSVREAEERVVESRILDEEYATIIGIPEF YNEATEL ALGEGSERL ALKHN
VTAOETEGTGALRIGAAFL AKFWOGHREIVIFSPAWGHNHYATFEHAGLPVNRYRYYDEDT
CALDFGGLIEDLEKIPEES IVLLHACLHNPTGYDPTLEQWRE IS ALVEKFNLYPFIDMAY
QGFATGDIDRDAQAVRETFEADGHDFCLACEF AKNMGLYGERAGAF TVLCSDEEE AARVHES
OVEILIRGLYSHNPPVHGARTAAEILNNEDLRAQWLEDVELMADRIIDVRETELEDNLIKLG
SEONWDHIVNOQIGHF CF TGLEPEQVOEL IKDHI VYL TND GEVINAGYV TSFINVETLAES IH
EVTE

Submit Query | Reset | " Farce live search

Advanced search options

Maxmal hits |1|J|J Expect Value threshold| 0.01 =] [ Apply Low complexity filter

Retrieve previous search with RID# | Retrieve |

Conserved
Domains e

MNewSearch | PubMed | Nucléotide [ Protein | Structure | COD | Taxonomy | Help |

Query sequence: [{local sequence)lcl|1]
14:37:42|GENSCAN_predicted_peptide_Z|424_aa

@ Concise Result O Full Result T Show Search Information

Aninotran_1_2
D

escriptions

-+ Title Pssmid Multi-Dom E-value
[+HCOG1448, TyrB, Aspartateftyrosinefaramatic aminotransferase [Amino acid transport and .. AME3IT Mo 2e-147

[+Hpfami

Search for similar domain architectures




; : : i

Entrez I =

Conserved
Domains
i) I

Structure Protein

pfam00155.12

Pfam

cellular organisms
2 links

pfamin155 related
architectures

Source:
Taxonomy:
PubMed:
Protein:

representatives

Statistics:
PSSM-Id:
Aligned:
PSSM:
Status:

40255

48 rows

316 calumns
alignment from source
Created: 12-Dec-2003
Updated: 12-Dec-2003

Program: [Crad  [H
Drawing: [AlAtoms =
(e o |
ROME: upto10 =]

{download Cn3D}

Aminotran_1_2, with user query added

Links: Aminotransferase class I and I1.

Single Domain Family

Format: | Compact Hypertext =

Type Selaction:

the most gimilar member

Row Display: [upto10  [B] folor Bits:

1BSG_A 95 .[3].AEIRG

QUErY 108 .[3].G3KRL

1IX6 & 80 .[3].FGKGS.[3]
1aJ3_A 85 .[3].LGDDS.[3]
1AMAE 82 .[3].LGENS.[3]
gi 398985 101 .[3].FEESC.[&]
gi 1168262 80 .[3].FGKDS.[3]
gi 2506178 27 .[3].FGLiES. (5]
gi 21542387 82 .[3].LGDDS.[3]
gi 1168256 110 .[3].¥GDHS.[3]

WEVTFDPNHLVLTAGATSANETFIFCLA

I

AARHNVTAOSISGTGALRIGAAFLAKFW.
-NDERARTAQTPGGTGALEVALDFLAFNT .
- QEERVGGVOSLGGTGALRIGAEFLARWY .
- KSGRYVTVOGISGTGSLRVGANFLORFF .
- AHDRISFVQTLIGTGALAVALKFLALFI.
- QSNRARTVOSLGGTGALRIALEF IKRQT .
« QENRVTTVQGLSGTGSLRVGGEFLAKHY .
- EENEVVTTQCLSGTGSLRVGAEFL ATHI .
EDERIAAVQTLSGTGACRLF ADFOERFS .

[4]
[31
[81
[41
[z1
[31
[31
[31
[31

SEITIPSPSWGNHVAIFEHAGLE. [1]
- RVWVSNPSWPNHESVFNSAGLE. [1] .
PUTVSSPTUENHNGVFTTAGFK. [2]
- DVYLPEPSWGNHTPIFRDAGLQ. [1]
-DIWIPDPIWANHRKNIFONNGFE. [2]
SNUVWISTPTUPNHMAIFNAVGMT. [1]
- IIYLPTPTUGHNHTEVFNLAGLT. [1] .
VIFVPNPTWGNHPRIFTLAGLS. [1]
SQIVIPYVPTUSNHHNIWKDAQVE. [1] .

AVLIPTPYYPGFDRDLEWRTGY EIVPI
NRYET
REVAT
REYRT
. QAYRY
L YRYST
.REYRYT
ETYRY
- QYFRY
ETYVHY

1651

CDD Descrnptive ltems

arminotransferaze clazs | and Il

Structure summary:

FDB 1B2G [MMDE 12342)
1B8G_A: gi 5330404 [[Malus » domestiza] Chain A,
1-Aminocyclopropane-1-Carbomylate Synthaze)




B Aminotran_1_2 - Cn3D 4.1
File “iew Show/Hide Stle Window CDD  Help

Wiew Edit

Mouze Mode  Unaligned Justification  Imports
B3G5 A Prun3FIBVMEVLEDEncdens e vwOQRVHV VY S LEKDLGLPGFREVGaiys mrrire nddMVVAAATEKMISFGLYSSQTOHLL S
Lery [drDAQAVRETFEAD G m m ;e i HOFCLAQRFAKNMILY GERAG mm m o i i i e AFTVLCEDEEEAARVMEQVEILI]
IX6_A LeeDAEGLREAFAAMH~ ~ vt v s KEELIVASSYSENFGLYNERV G m v i i i i reACTLVAADSETYVDRAFSOQMEAAT]
LATE A LekDAWAIRYFVEEG ~ - e e e e FELFCAQBFSKENFGLYNERV G~ e e e e e e ~~NLTVVAKEPDEILRVLEQMOEI V]
1ALA [nt DAWALRHFIEQG m mm ;v i IDVVLEOERYAKNMOILY GERAD m m i i s AFTVICRDAEEAKRVESQLKILI]
i FR8985 LI1kDAYLLRELCLNVNkyprm e nwsHGI FLOCQAFAKNMGLYGERVGs lsvitpat anngKFNPLOQENSLOQOQNIDEQLEKIY
1163262 |LdeDAYVGLRAFAANH~ ~ s ce e s KEELLVASSFIENFGLYNERV G e m ;e v i i i e AFTLYAENAEIASTELTQVESIIL]
i 2506178 |LdaDAQPVRELFVADG ~ - e e e e e e GELLVAQAEVAKNMILYGERVG ~ ~ o e e v e e e e e e ALSIVSKSADVSSRVESQLKLVI_i_v[
i 21542357 |6 1 3

| 7







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 |

BB Aminotran_1_2 - Cn3D 4.1




