


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
sequence text area. The electronic notebooks used in this course are
publicly accessible over the internet.

URLSs Used:

Class Page: http://www.ncbi.nlm.nih.gov/Class/minicourses/
. GenScan: http://genes.mit.edu/GENSCAN.html
. ScanProsite: http://www.expasy.org/tools/scanprosite/
. BLASTP: http://www.ncbi.nlm.nih.gov/BLAST
. COGs: http://www.ncbi.nlm.nih.gov/C0OG/0ld/
. MultAlin: http://prodes.toulouse.inra.fr/multalin/multalin.html
. CDD: http://www.ncbi.nlm.nih.gov/Structure/cdd/wrpsb.cgi

NJoukwh R




Qutline

Making Sense of DNA and Protein Sequences
Eukaryotic DNA query (Drosophila genome)
Predict coding region/exons (GenScan)
Obtain protein product (GenScan)

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

Paste your DMA seguence into the GenScan input window. Press the "Aunr Gensean ™ button,
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

Organism: | Suboptimal exon cutoff (optional): |

Sequence name (optional): B

Print options

Upload your O

equence file (one-letter code, upper or lower case

spaces/numbers ignored])

r paste your D

sequence here (one-letter code, upper or lower case, spaces/numbers ignored):

238741
238801
238861
238821
238981
23804
238101
238161
238221
238281
23834

ggcgggagct
aacttcttac
tacttotcot
tatocgtcagt
gagttaaaat
gCctocctgtct
gatggtgacy
atgcagaaac
aaagctcagg
goooctgtttc
agacatctcg

gaatggaata
cotogdaccac
cagttatgta
tTttgcctgca
tacgtgagca
gaacgatcca
ttgacatggg
ttcagatgga
accatggctt
tccaacgtta
cgccaaagat

attacataat
tTtccttcacy
taatattact
aagdtgatata
gcacgggactc
gcgcgatgtt
ttttgttacc
tgttgcactc
ggatgactcc
gcatccacga
tctococgoctyg

Ttacataact
Tagdatggcat
gttagcgatt
atttcaatat
atccaggcag
gatcaccgcc
gtaattgagg
cagatgctga
cgaagctccc
cgtaaccagg
cagagtgtga

tgaatatgat
ggtacagctc
cagtcagttt
gttcccasag
ccaccatcgc
ttattgtcat
cgocctgaagt
ttactaaaac
gotcgaataa
gagttaagct
tacgaatcgt

tacocag
ttoccatg
dactggg
gattata
aagcgta
catccac
ggaagtc
Jaaagct
gattgtg
goctgaag
agcadcc

To have the results mailed to you, enter your email address here (optional):




GENSCAN 1.0 Date run: 13-Nov-101 Time: 12:40:08
Sequence 12:40:08 : 5100 bp : 46.29% C+G : Isochore 2 (43 - 51 C+G%)
Parameter matrix: HumanIso.smat

Predicted genes/exons:

Gn.Ex Type S .Begin ...End .Len Fr Ph I/Ac Do/T CodRg P.... Tscr..
1.01 Sngl + 27 458 432 2 0 48 49 383 0.447 24.68
1.02 PlyA + 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 O 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 O 90 49 1324 0.999 122.25
2.06 PlyA + 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) :

>12:40:08 |GENSCAN predicted peptide 1|143 aa
MPRTLPWTTVETAVASSARAKSMEKLTVVFLLRMHSALVVSQPSMATRVNLPVFDPQSLN
SRAPAKTTSAAQAITAYLSIFFHLIELQGKRIGWLFRWLSPLSASSQRYESTKSGESPKT
TQSFRMNGKQLRAATQKKAFFDD

>12:40:08 |GENSCAN predicted peptide 2424 aa
MSQICKRGLLISNRLAPAALRCKSTWFSEVQMGPPDAILGVTEAFKKDTNPKKINLGAGA
YRDDNTQPFVLPSVREAEKRVVSRSLDKEYATIIGIPEFYNKAIELALGKGSKRLAAKHN
VTAQSISGTGALRIGAAFLAKFWQGNREIYIPSPSWGNHVAIFEHAGLPVNRYRYYDKDT
CALDFGGLIEDLKKIPEKSIVLLHACAHNPTGVDPTLEQWREISALVKKRNLYPFIDMAY
QGFATGDIDRDAQAVRTFEADGHDFCLAQSFAKNMGLYGERAGAFTVLCSDEEEAARVMS
QVKILIRGLYSNPPVHGARIAAEILNNEDLRAQWLKDVKLMADRI IDVRTKLKDNLIKLG
SSQNWDHIVNQIGMFCFTGLKPEQVQKLIKDHSVYLTNDGRVSMAGVTSKNVEYLAESTH
KVTK

>12:40:08 |GENSCAN predicted peptide 3|221 aa
MSNLQQLNSLVTSWMLTLEKQGCHNLIRAGASGVIQAMVLSFGSFRFSNQHLECNIHPKF
LHRDFHFRRLNYGNKTHVNVTIIVDDDNKAVINIALDRSDRSYYACDGGCLDEPVLLTQN
RRQFPVKLTEPLTAILYITEDKQHMEELHHATIHVKEVVEAPAHEQHLIALHRHGHQLGGL
PTLFWVSVCAIIIVFHIFLCKLIIKEYCEPSDKLRYRYNKP






pr |® e ScanProsite

This program allows to scan a protein sequence (either from SWISS-PEOT or TrEMBL or provided hy the user) for the
occurrence of patterns and profiles stored in the PROSITE database, or to search protein databases with a user—entered
pattern. You may either.

e enter a PROSITE accession number ar pattern to search the SWISS-PROT/TrEMBL andfor PDB databases with a
pattern, QR

* enter a sequence or a SWISS-PROT/TrEMBL accession number to scan the sequence with all patterns, profiles and
rules in PROSITE, GR

o fillin hoth fields to find all occurrences of a pattern ar profile in a sequence.

Scan a protein for PROSITE matches Search SWISS-PROT with a PROSITE entry

Enter a SWI|S5-PROT/TrEMBL accession number (AC) (for | iEnter a PROSITE accession number (for example PS01253),
example PO3130) or a sequence identifier (1D (for example | itype your pattern in PROSITE format:

NOTC_DROME), or paste your own protein seguence in {leave this box blank to scan a sequence with the entire

the hox below: PROSITE datahase)

MSOICKRGLLISNRLAPAALRCKSTWFSEVOMGPFDAILG B ’i

YRODMTQPFYLPSYREAEKRVVSRSLDKEYATIIGIPEFY
YTAQSISGTGALRIGAAFLAKFWOGNREIY IPSPSWGNHY El
CALDFGGLIEDLKKIPEKSIVLLHACAHNPTGYDPTLEQW
QGFATGDIDRDAQAYRT FEADGHDFCLAQS FAKNMGLYGE d . b limits:
QYKILIRGLYSMPPYHGARIAAEILNNEDL RAQWLKDVEL and specify your search limits:
SSONWDHIVNQIGMFCFTGLKPEQYQKLIKDHSYYLTNDG
KYTH o The ¥ 3WISZ-PROT _ TrEMBL _ TrEMBLnew _ PC

|.__.| | l newW

databases (¥ou may also specify a protein in the hox
Clear the right)
Wincluding splice variants

s The following taxons: ||
and specify which motifs to use: (see SWISS-PROT list of organisms; separate multiple taxons

with a semicolon, e.q. H igns D hilz. Mot availabh
Scan i« patterns ¢ profiles [« rules [User banual] ivou may PDE) 8. Harmo sapiens; Dresophi
also specify a PROSITE entry in the box to the left) . . :
Exclude patterns with a high probability of occurrence » Sequences with at least |; hits
® Af most 1000 — | matches

Advanced options: FASTA output

Noliresmail (optignal)l] il allow at most |51 | 7 Sequence characters to matcl
send results by e-mail conserved position in the pattern
plain text output e greedy, overlaps, no includes -

(for patterns, see help)

START THE SCAN| RESET

i pu |
randormize databases e ftot




e ScanProsite Results Viewer heln

This wiews shows ScanProsite results together with rule-based predicted features inside (profile) matches
Hits for all PROSITE (release 18.44) motifs on sequence 13-07-45-GENSCAN_predicted_peptide_2-424_aa :
found: 1 hit in 1 sequence

13-07-45-GENSCAN_predicted_peptide_2-424_aa (424 aa)

MEQTCKRGLLT SNRLAPAALRCKSTWE SEVOMGPPDATLGYVIEAFEREDTN PERTNLGAGAYRDODNT
QPFVLPEVREAEKRVVERELDEEYATITGIPEFYNEATELALGEGEKRLAARHNVTIAQE I SCTGAL
RIGAAFLAKFWQGHNREIYIEPSPAWGNHYAIFEHAGLPWVNRYRYYDEDTICALDF GGLIEDLEKIPEK
SIVLLHACAHNPTGVDPILEQWREI SALVERKRNLY PFIDMAYQGFATGDIDRDAQAVRTEFEADGHD
FCLAQBFARNMGLYGERAGAFTVLCSDEEEAARVME VKT LIRGLY SNPPVHCGARTAAETLNNEDL
RAOWLEDVELMADRIIDVRETKLEKDNLIELGS SONWDHIVNQIGHME CEFTGLEPEQVORELIKDHEVY L
THDGERVEMAGYT SKNWVEYLAE STHEVTE

. 1 100 200 300 o0 aes) 600 TO0 800 Q00 1000
ruler:

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

Hits by PS00105 AA_TRANSFER_CLASS_1 Aminoiransferasss class- pyndoxal-phosphais alfachment sife

13-07-45-

GENG~ ™ (424 aa)

270 -283: SFAKNmGLy GeRAG

Legend:
+ +
disulfide bridge active site other ‘ranges’ cther sites




Aminotransferases class-1 pyridoxal-phosphate attachment site

PROSITE cross-reference(s)

PS50010S; Retrieve an alignment of Swiss-Prot true positive hits:
AA TRANSFER CLASS 1 [Clustal format, color, condensed view] [Clustal format, color] [Clustal format, plain text] [Fasta
format]
Retrieve a list of all s-Prot/TrEMBL entries matching PS0010S
Aminctransferases share certain mechanistic features with other pyridozal-
phosphate dependent enzymes, such as the covalent binding of the pyridoxal-
phosphate group te a lysine residue. ©n the baszis of sequence similarity,

these varicus enzymes can be grouped [1,2] into subfamilies. One of these,
called elass-I, currently consists of the following enzymes:

- Aspartate aminotransferase (AAT) (EC 2Z.6.1.1). AAT catalyzes the rewersible
transfer ¢f the amine greup from L-aspartate te Z-oxeglutarate to form
oxaloacetate and L-glutamate. In eukaryotes, there are two AAT isozymes:
one 1s located 1in the mitochondrial matrix, the second is cytoplasmic. In
prokaryotes, only one form of AAT is feound (gene aspC)

- Tyrosine aminotransferase (EC 2.6.1.5) which catalyzes the first step in
tyrosine catabolism by rewersibly transferring its amino group to 2-
oxoglutarate to form 4-hydrozyphenylpyruvate and L-glutamate.

- Aromatic aminotransferase (EC 2.6.1.57) invelved in the synthesis of Phe,
Tyr, Asp and Leu (gene tyrE).

- l-amineccyclopropane-l-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 involwved in cobalamin
biosynthesis.

- Yeast hypothetical protein YJILOGDw.

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

Description of pattern(

[GS]-[LIVMFYTAC]-[GSTA[-K-x(2)- GSALVN]-[LIVMFA|-x-[ GNAR]- x-R-[LIVMA]-[ GA]

Corssnssipaiens [K is the pyridoxal-P attachiment site]
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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
"Submat” button. Format your results as "Flat query anchored with identities” and paste this
alighment into your notebook.

BLASTP Alignment (against SwissProt)

11




NCBI

Tuclectice

14:10: 32| GENSCAN_predicted_peptide_21424_aa

MSQICKRGLLISHRLAPAALRCKSTWFSEVOMGPPDAILGVTEAFKEDTHPKKINLOAGA
Search YRODMTOQPFYLPSYREAERRYWSRSLDKEYATIICIPEFYNIKATE LALGKGSKR L AAKHN
S AWTAQSISOTGALRIGAAF LAKFWQGHNRETIY IPSPSWONHYATI FEHACLPWHRYRYYDKDT

CALDFGGLIEDLKEIPERSIVLLHACAHNPTGVDPTLEQWREISALVKKRNLYPFIDMAY |

Do CO-Search |

o CED G GED

k

I 4
Set subseguence Fram: |} To: |}
Choose database swissprot = |

r———

Options for advanced blasting

Limit by entrez |y
el AMD {none)

Composition-hased
statistics —

Choose filter | Low complexity _ hask far lookup table only | Mask lower case

Expect (110

12



[a]gt]

YYour request has been successfully submitted and put into the Blast Gueue.

Guery = 1410:32|GENSCAN predicted_peptide_2[424 _aa (424 letters)

The request IDis 1 OOLGEYP746-7811-27 625

The results are estimated to be ready in § seconds but may be done sooner.

Please press "FORMATI" when you wish to check your results. ¥You may change the formatting options for your result via
the form below and press "FORMATI" again. You may also request results of a different search by entering any other valid
request 1D to see other recent jobs.

P
Format
Show _Graphical Cverview  |MCBI-gi &lignment _ in HTWL _ format
Mumber of: Descriptions __JDD alignments SD
Alignment view | flat query—anchored with identities
P% it inclusion threshold:?i@ 001
Lt sesuls by [ one)

13



Mouse—over to show defline and scores. Click to show alignments

Color Key for Alignment Scores

<40 4ii=50 so-zo0  [EEEGN
tnpzeq_1
0 50 100 150 200 250 300 350 400

Sequences producing significant alignments:

ASPARTATE AMINOTBANSFERASE, MITOCHOND...

ASPARTATE AMINOTRANSFERASE, MITOCHOND. ..
ASPARTATE AMINOTEANSFERASE, MITOCHONDREI. ..
ASPARTATE AMINOTRANSFERASE , MITOCHONDRIA...
I ASPARTATE AMINOTRANSFERASE MITOCHONDE. . .
ASPARTATE AMINOTRANSFERASE, MITOCHONDE. ..

ASPARTATE AMINOTRANSFERASE, MITOCHONDE. ..

ASPARTATE AMINOTEANSFERASE, MITOCHONDE. ..
ASPARTATE AMINOTEANSFERASE 1 (TRANSAMI...

ASPARTATE AMINOTRANSFERASE, CHLOROPLAS...
ASPARTATE AMINOTRANSFERASE, CYTOPLASMI. ..

Score E
(bits]l Walue

e—156
e—156
e—156
e—154
e—154
e—153
e—152
e—121
e—118
e—114
e—114

14
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TN A I.R.A.
e e de e B SR
Yo s V. .LSIVSKSAD
v e e V.. .LS5IV.KTAD
Worran asta Y. . LSIV.KSAD
T ez Y. .LSIV.KSAD
W, s V.. LSIV.GSAD
S Tl we Y, VRE
SR L I.5L,.I¥.T5.D

Saabe onNGaN GNL ¢ YGERER:
S Fo o MO YUNLL O VAKEPD
Woaals salsala NNk

S::F. . NV NL. . VAKEPD

S..F...N..¥.NL..V¥GKESD

St ol SNl MAKEED
(o TS PR O i) (B £ s o
.S, F L N YLUNL, O YGKERD
coaaBMo o Y CLHLALTROA
coo P MO UYONLL O YYNNPA
shavels sillmaNas rlEVAENA:
¥oup e st oaB o li0AA S

] e ¥..LSTYTESRD

S V.GLS.V.E.A.

S g o Y.GLS.M.E.A.
........... ¥.SLS. ITPATA
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C5..F.I.R..T.CLLA. .A.AA
ESantks aellamres IFART.STA

S:SYSMT W.I.—Y:4:.P—.
LS. SHSMT .W. 1.

.S.TFAMT .M. L.

LS. TFAMT . W.L.

S.TFSMT WM. L.YIVA———
cSaSHSMT WV ——NE a5k

SN AN
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293
299
299
299
270
299
299
292
297
284
271

315
271

273
278
269
279
279
318
2738
279
279
319
279
275
271

266
266
268
267
267
306
267
263
262
255
240
243
246
256
251

239
224
107
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G consists of mdmndual protems or groups of paralogs from at least 3

elp

COGnitor

Themepiasnaselcantan Genome A Genome O

Eyrococcus horikoshii 1800 . .
R s All proteins All proteins

Saccharomyces cerevisige 5255
Aquifex agolicus 1560

Thermotoga maritima 1858
Deinococcus radiodurans 3187 X Y

Mycobacterium fuberculosis 3927
Mycobacterium leprae 1605

Lactococcus lactis 2267 5
Sireptococcus pyogenes 1697 X Y

Bacillus subfilis 4118
Bacilius halodurans 4066
Synechocyshis 3167
Escherichia coli KI2 4275
Escherichia coli 0157 5315

Buchnera sp. APS E3i76)
Psgudomonas aeruginosa 5567

Vibric cholerae 3835

Haemophilus influenzae 1714
Pasteurelia muitocida 2015

16



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

17



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.

Science 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
in COGEs
S A Archaeagiobus fulgidus 2420 1872 List of COGs
&0 Halobacterium sp. NMRC-1 2605 1701 Distribution
oM Methanococcus jannaschii 1786 1330 z
Methanobacterium thermoautotraphicum 1873 1388 Q-OcCUITENCEs

&P Thermopiasma acidophiium 1482 1230 Phvlogenetic patterns

= Thermaoplasma valeaniuwm 1499 1243 Phvlosenetic pafterns search
SK Pyracoccus horikoshis 1800 1378 YOE !

= 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

“OGnitor

Compare your sequence to COG database

Hel;
| compare to COGs I Clear | IBeTS to 3 clades = 2elp

Paste your sequence and press the button above.

>13:07:45| GENICAN predicted peptide_2|424 aa ;I
M3QICKRGLL ISNRLAPAALRCKS TWFSEVONGPPDAILGVTEAFEED TNPEKINLGAGL

TRDDNTOPFVLPSVRE AEKRVVSRSLDKEYATIIGIPEF THNEAIEL AL GKGSKRL LAKHI

VTAOS ISGTGALRIGAAF LARKFWOGHREIYIPSPSWGNHVAIFEHAGLPVNRYRYTYDEDT
CALDFGGLIEDLEEIPEKSIVLLHACAHNPTGVDPTLEQWRE ISALVEERNLYPF IDMAY

QGFATGD IDRDAQAVRETFEADGHDF CLAQSF AFNMGLYGERAGAF TVLCSDEEE LARVHS
CVEILIRGLYSNPPVHGARIAAE ILNNEDLEAQULEDVELMADRIIDVRETELEDNLIELG
SEONWDHIVNOQIGHFCFTGLEPEQVOKL IKDHIVYLTND GRVSMAGVTSFINVEYLAESTH

FWTE

18



19:17:19|GENSCAN _predicted_peptide 2[424_aa (424 letters)

20
proteins ’;

L e m e e e e e e e e e e e e 424 letters

BeTsto 8 clades

COG1448
- pet-score: 51

Aspartate/aromatic aminotransferase

Help

— ) S04 =>¥YLROZ7c (432) - COG1445
— + 889 =:rNMBOS40 (397) - COG1445
— r 85851 = NMAO7T1S (397) - COG1445
853 =xrHI1617 (396) - COG1445
— r B33 =xrPA3139 (398) - COG1445
831 =xPMO621 (396) - COG1445
825 = aspC (396) - COG1448
8159 = EZaspC (396) - COG1445
— r 788 =xWC1293 (413) - COG1445
— 1 781 = NME167E (3597) - COG1445
— 1 780 = NMA1937 (3597) - COG1445
— r 724 =xXFOO36 (400) - COG1448
— + 710 = PAOSTO (399) - COG1445
7058 = EtyrE (3597) - COG1445
705 = tyrE (397) - COG1445
— )y 675 = YEL106w (451) - COG1445
— » 666 =>CPn0740 (395) - COG1445
624 = mwll0405 (394) - COG1445
y 615 = WCAOS13 (404) - COG1445
— A11 = CTRIT (400 — CoOG1445
20
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proteins E |C0G1448 | TyrB | Aspartate/aromatic aminotransferase Q
B info Jenome context
Pathways/  PHENYLALANINE/TYROSINE BIOSYNTHESIS
Functional systems [ EUCINE BIOS YNTHESIS
¥ EFG HINUT®I
; ; H | 17 PMO621
pas | 87 EIA0cR
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; ; 3. | xFo03s
7 7 N | MMBOs40 MMA071
Nme | MME1673 MMLA1937
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: : A | 0405 :
: E B ZaspC B
ENT | aspC ZtwrB
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To generate a multiple sequence alignment, use:
Waltsin
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 notebook.

Multalin Alignment

20
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Multiple sequence alignment by Florence Corpet

Published research using this software should cite:
“kultiple sequence alignment with hierarchical clustering”
F. CORPET, 1988, Mucl. Acids Res.. 16 (22), 1088110890

Home page

MIA [T INA

LG C-Auzeville

‘o

@ Sequence data

Cut and paste your sequences here below. @
1411032 |GENSCAN_predicted_peptide_21424_aa

L

MSOICKRGLLISMRELAPAALRCKSTHWFSEYOMGFPDAILGY TEAFKEDTHNFPEKKINLGAGA
YRODDMTOFPRFYLPSY REAEKRYYSESLDKEYATIIGIPERYNEKATIELALGKGSKRELAAKHMN
VTAQSISCTCALRIGAAFLAKFWACHNREIYIPSPSWCONHYATIFEHAGLPYNEYRYYDKDT
CALDFGGLIEDLKKIFPEKSIVLLHACAHMPTGYDPTLEQWREISALVKKENLYFFIDMAY
QGFATGDIDRDAQAVRETFEADCHDFCLAOSFARKMMGLYGERAGAFTYLCSDEEEAARYMS
OVEILIRGLYSMPPYHGARIAAEILMMNEDLEAQWLKDYVELMADRIIDYRTKLKDNLIKLG
SSOMWDHIVNOICMFCFTGLEPEQYOKLIKDHSEYY LTNDORYSMAGYTSKNVEY LAESTIH
Sadnc
f=amnle serienras 71 [
Consensus levels: high=90% low=50%
Consensus symbols:
1 is anyone of 1V
$ is anyone of LM
% is anyone of FY
# 1s anyone of NDQEBZ
//
251 300
19:17:19]|GENSCAN_pre PFIDMAYQGF ATGDIDRDAQ AVRTFE.... ..ADGHDFCL AQSFAKNMGL
YLRO27c ALFDTAYQGF ATGDLDKDAY AVRLGV...E KLSTVSPVFV CQSFAKNAGM
tyrB PFLDIAYQGF GAG.MEEDAY AIRAIA_..S ._AGLP.ALV SNSFSKIFSL
ZtyrB PFLDIAYQGF GAG.MEEDAY AIRAIA...S ._AGLP.ALV SNSFSKIFSL
NMB1678 PFMDIAYQGF GGD.LDSDAY AVRKAV...E .._.MELP.LFV SNSFSKNLSL
NMA1937 PFMDIAYQGF GGD.LDSDAY AVRKAV...E .._MELP.LFV SNSFSKNLSL
PA3139 PFLDIAYQGF GNG.I1EEDAA AVRLFA.._.Q ..SGLS.FFV SSSFSKSFSL
XF0036 PCIDLAYQGF NQG.IDADAY AIRLLA...E ..EGISNYVV ANSYSKSFSL
aspC PLFDFAYQGF ARG.LEEDAE GLRAFA...A .._M_HKELIV ASSYSKNFGL
ZaspC PLFDFAYQGF ARG.LEEDAE GLRAFA...A _._M.HKELIV ASSYSKNFGL
VC1293 PLFDFAYQGF ASG.VEEDAA GLRIFA.._.K __Y_NSEILV ASSFSKNFGL
H11617 PLFDFAYQGL ANG.LDEDAY GLRAFA...A .._N.HKELLV ASSFSKNFGL
PM0621 PLFDFAYQGF ANG.LEEDAF GLRTFA...K .._N.HKELLV ASSYSKNFGL
NMB0O540 PLFDFAYQGF GNG.LEEDAY GLRVFL...K ._H.NTELLI ASSYSKNFGM
NMAO719 PLFDFAYQGF GNG.LEEDAY GLRVFL.._.K ._H.NTELLI ASSYSKNFGM
VCA0513 PFVDIAYQGF GDG.LEQDAQ GLRYMA...E ..R.MEEMLI TTSCSKNFGL
mI10405 PFVDIAYQGF GDG.LEADAL GLRLLA...A ._.K.VPEMVV ASSCSKNFAV
PA0870 PLIDFAYQGF GDG.LEEDAW AVRLFA...G ..E.LPEVLV TSSCSKNFGL
CT637 PFFDMAYLGF ASG.I1EEDRR PVRLCI.._E .._AGVTTFV AGGASKIFSL
CPn0740 PFFDTAYQGF AHG.I1ELDRK PIEIFI...S ...EGNTVLV AASSSKNFAL
YKL106w PIVDMAYQGL ESGNLLKDAY LLRLCLNVNK YPNWSNGIFL CQSFAKNMGL
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Consensus

19:17:19]GENSCAN_pre
YLRO27c
tyrB
ZtyrB
NMB1678
NMA1937
PA3139
XFO0036
aspC
ZaspC
VC1293
HI1617
PM0621
NMB0540
NMAO719
VCAO0513
ml 10405
PA0870
CT637
CPNn0740
YKL106w
Consensus

Pf_D.AYQGF

301

YGERAGAFTV
YGERVGCFHL
YGERVGGLSV
YGERVGGLSV
YGERVGGLSV
YGERVGGLSV
YGERVGALSI
YGERVGGLSI
YNERVGACTL
YNERVGACTL
YNERVGAFTL
YNERVGAFTL
YSERVGAFTL
YNERVGAFTL
YNERVGAFTL
YRERTGAAIV
YRDRVGAAMV
YRDRVGALIV
YGSRVGFFGA
YGERVGYFAV
YGERVGSLSV
Yg#RvGa. .v

..G.le.Da.

.. .EE....
- . AQNKTI
.. .EA....
-..EA....
.. .EE....
.. .EE....
.. .DE....
...EQ....
.. .ET....
.. .ET....
I VA
-..El....
R
.. .ET....

LLAT. ...

. .QE....

L AQ. ...
CEK.. ..

__LD....

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

..... sqglk.

http://www.ncbi.nlm.nih.gov/Structure/cdd/cdd.shtml

Conserved Domain
- recurring unit in molecular evolution,
whose extents can be determined by

sequence and structure analysis
- performs a particular function
- represented as a multiple local sequence
alignment of proteins containing the domain

a.S.sknfg$

350
LIRGLYSNPP
I IRSEVSNPP
TVRRNYSSPP
TVRRNYSSPP
TVRRIYSSPP
TVRRIYSSPP
VIRTNYSNPP
IIRTIYSSPS
AIRANYSNPP
ATRANYSNPP
1 IRSIYSNPP
I IRTLYSNPA
I IRTLYSNPA
I IRTLYSNPA
I IRTLYSNPA
LARSTYTMPP
AARAMY SMPP
LARNLWSTPP
QIRGEYSSPA
KIRGEYSSPQ
IVRGMYSSPP
-iR..yS.Pp

22



Conserved Domain Database

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

23



< .
('3 NCBI NCBI Conserved Domain Search

Search the Conserved Domain Database with Reverse Position Specific BLAST

Search Database: |CDD w2.00- 11382 PSSMs = |

Enter Protein Query as Accession, Gi, or Sequence in FASTA format Submit Cluery | Reset |

>19:17: 19| GEN3CAN predicted peptide 2423 as o
M3QICKRGLLISNRLAPAALRCKSTUFSEVOMGPPDAILGVTEAFKED THP KK INLGAGL
YRDDNTCOPFVLPSVREAEKREVVSRSLDEEYATIIGIPEF YNEATIEL AL GEGEERL ALKHN
VTAQS ISGTGALRIGAAFLARFWOGHRE ITIPSPSWGHNHVAIFEHAGLPVNRYRYYDEDT
CALDFGGLIEDLEKIPERS IVLLHACAHNP TGVDPTLEQWRE ISALVEKRNLYPFIDMAY
OGFATGDIDEDAQAVETFEADGHDFCLAQSF AKNMGLYGERAGAF TVLCSDEEELARVHMS
OVKILIRGLYSNPPVHGARIAAE ILNNEDLRAQWLEDVELMADRIIDVRTELEDNLIELG
SEONWDHIVNQIGHFCF TGLEPEQVOKL IKDHE VWYL TND GRVIMAGV TS KITVEYLAESIH ;I

Please read about FASTA format description

Advanced options for the BLAST server:

Eggectl om 'I Fiter ¥ Low complexity.  Search mode: |Muttiple hits 1-pass x|

Output formatting options:

Display up tol 25 hits j with |E>:tended Graphic Ovenview j in |Color8cheme Sj
Print Graphics using | Default wWidth |

24



Query= local sSedquence:
19:17:19|GENSCAN predicted peptide Z|424 aa
[424 letters)

Database: cdd.v2.00
11,382 P35Ms: 2,524,437 total coluns

ICIick on boxes for multiple alignments

1 S0 100 150 ann 250 300 350 400 424
Aninotran_1_2
[ TyrB 1

COGO436

¢ AROS 1

Showy |D0main Relatives

@  This CD alignment includes 3D structure. To display structure, download Cn3D |

Seore E
PEEMe producing sigmficant ahgnments: {bits) value
@ onl|CDD| 16647 plam00155, Aminotran 1 2, Arunotransferase class T and 1T 249 4e-67
@ onl|CDD|11162 COG1448, TwrB, Aspartate/tyrosmelaromatic ammotransferase [A... 216 2e-147
@ znl|CDD10310 COG0436, COG0436, Aspartateftyrosinefaromatic aminotransferase.. 819 le-16
@ onl|CDD|954 COGO0TY, HisC, Histidinol-phosphate/aromatic aminotransferase ... 461 Be-06
gl CDD|108E6 COGL16T, AROE, Transcriptional regulators contaming a DA -bin.. 377 0.003
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pfam

NCBI

Conserved |
Domains

965 =

SITE MAF Ertrez I COD [ Structure Protein Help

00155.11 Aminotran_1_2

m Aminotransferase class 1and 11,

Source:
Taxonomy:
Pubmed:
Proteins:
Related CD:

PSSM-1d:
Aligned:
PSSM:
Status:
Created:
Updated:

Pfarm

cellular arganisms
2 links

pfam0n1ss related
4 links

This domain model appears to be related to other Chs;

16647

40 rows

316 columns
Alignment from source
12-Dec-2003
12-Dec-2003

Show Structure |
Program: |(Cn3D 'I
Drawing: |Yirtual Bonds =

(download Cn3D) [rouse owver od tag to display the number of PSSM pairs and cd name]

Format: |Hypertext 'I Row Display: |uptob x| Color Bits: |2.0 bits 'I

Type Selection: Ithe st similar members j

Show Alignment |

consensus

gi 1168262 a0

ol L=a=h

10 20 30 40 50 Al 70 a0
booo“ndon |laodo=annollooao®a00nlloooa=aa00 ldo0o@aonalloaao@oaonloono*oaaallaooo“aona |
1 ELAGGTRG---NDVHVDLEQVLAGTGAKEVAALFISCFAAPG———-DAVLVPDPTYPIYSDVLNHAGGIV-RLYPVELRE 72

108 l1gkGEKRL---AAFRHNVTAQSI BGTGALRIGAAF LARFWQGH —“REIYIPSPEWGENHVAIFEHAGLPV-NRYRYYDED 179
95 DFMAEIRG---NEVTFDEFNHLVLTAGATSANETFIFCLADPG —-EAVLIPTEYYPEFDRDLEWRTGV--EIVEIHCTS 165
80 ELLFGKGEaliNDERARTAQTPEGETGALRVAADE LAKNT SVE-————— RVITVENEPEWPNHESVFHBAGLEV-REYAYYDAE 153
85 RLALGDDEpalQEERVGSVOSLGSTGALRIGAEF LARWYNGTnnkdT PUVYVESPTWENHNGVETTAGFKAIREYRYWDTE 164
82 ELALGENGSeafKSGRYVIVOGISGTGELEVGANFLORFFEF Sr———-DVYLPEPEWENHT PIFRDAGLOL -QAYRYYDPE 156
ALLEFGKDEeviQSNRARTVOSLESTGALRIAAEF TERQTHAQ————— NVWISTPTHPNHENATFNAVSMTI-REYRYYDAE 153

97 I TRCAnC ot RN RY T T O O T R R R T MY SR T TV T OM DTN T E VRN T AT M BTV Ry A DA 170

X
=

Dizmiss |

CDD Descriptive Ikems

Mame: Aminatran_1_2

Aminotransferaze clazs | and .
Struchure summan:

POE 1B8G [MMDE 12342
T1BEG_A: gi B380404 [[Maluz » domestica] Chain A,
1-Aminocyclopropane-1-Carboxylate Synthasze)

5 o Ennotations Fanel Show References Panel |

26
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File Wiew sShowfHide Style Window CDD Help

Aminotran_1_2 - Sequence/Alignment ¥iewer |
View Edit Mouse Mode Unaligned Justification  Imports

[EAG_A SFIEVMEVLEDEncdens e vwORVHVYVELEEDLGLPGFREVGa i vyonddMVVAAATKEMESFGLVEEOTOQHLLIAMLEDEEL &
CMSEHMSLS DOASTAELLDEY m e e i i e DHNLLVYOQELEENFGLAGKERLG g e aAGGIVAGEAASRFDRVEEQIRALLFATESAPPA
UV DAQAVETFEADG ~ v r v e e e e HDOFCLAQEFAKNMILYGERAG ~ m e e e AFTVLCEDEEEAARVMEQVEILIRGLYSNEPPY
JATS A DAWAIRYFVSEG~ -~ e FELFCAQISFEKNFGLYNERV G~ ~ e NLTYVVAKEFDS I LEVLEQMOKIVRVTWSNPFPA

1 AMA DAWALRHFIEQG ~~
i 1168262 DAYGLREAFAANH~~
i 2506178 DAQPVRLFVADG- -

e IDVVLEQEYAKNMGLYGERAG ~ ~
e KELLVASSFAKNFGLYNERV G~ ~
e GELLVAQEYAKNMGLYGERV G-

e AFTYVICREDAEEAKRVESQLEILIRPMYEHNEPM
e AFTLVAENAETIASTELTOQVERSIIRTLYENPASR
~ALSIVEKEADVEERVERQLELVIRPMYESPPI

1 21542387 DAOAVEMEVADG e ;e ;s s o e e GECLIAQRYARNMGLYGERIT (e e e e ~ALTIVCTEEDV KKVENOVLLVVRPMYLTPP_IF
1168256 Al o d
|ai 2506178, loc 284 [Block 11, Row 7

4
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Style Options

Settings I Labelsl Detailsl

— Rendering Settings
Group

Pratein backbone:
Pratein sidechains:

Mucleotide backbone:

Shaow

Fendering Calor Scheme Uszer Calar

|Trace x| |Tubes x| userseection =] |:|I

i~

I Tubes j I User Selection j |

ITrace j ITubes j IMolecule j -

Mucleatide sidechainz: v IWile j IMolecule j -
Heterogens: v I Ball and Stick j I Element j -
Solvents: u IBaII and Stick j IEIement 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: -
Daone Cancel Apply after each change? W Apply |

=0l x|
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