DBAIi tools
The AnnoLite and AnnoLyze programs for automatic
annotation of protein structures .
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DBAIli... database
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Home
Search DBAIi. A Database of Structure Alignments.
Tools .
e Mare A. Marti-Renom and Andrej Sali
Help with the help of Madhusudhan M.S., E. Narayanan, B. Webb

and A. Ortiz's MAMMOTH program.

This site containg an up-io-date all-against-all comparison of protein structures,

Currently, DBAIi contains 1,210,877 ,705 pairwise structural alignments generated by

MAMMOTH and family based multiple structure alignments for 28,184 non-redundant

chains in PDB generaled by MODELLER. The database also includes several links to
internal and external resources.

Use the links from the lef frame to:

Find structural relationships deposited in DBAI (Search)
Analyze e data deposited in DBAII (Tools)

Browse special pages for Structural Genomics

Obtain help on how-to use DBAII (Help)

pen Viglors: G105 © 2003 - 2008

Uses MAMMOTH for similarity detection

v VERY FAST!!!
v' Good scoring system with significance

Ortiz AR, (2002) Protein Sci. | | pp2606

v Fully-automatic

v' Data is kept up-to-date with PDB releases

v Tools for “on the fly” classification of families.
v

v

Easy to navigate
Provides tools for structure analysis

Does not provide a stable classification similar to
that of CATH or SCOP

Pairwise structure allgnments
Last update: Movember 6th, 2006
Number of chains: 84,180
Mumber of structure-structure comparisons:” 1,316,585,828

Multiple structure allgnments

Last update: Movember 6th, 2006
Mumber of representiative chains: 30,150
Mumber of tamilies: 11,405

Marti-Renom et al. 2001. Bioinformatics. |7, 746
Marti-Renom et al. 2006 Submitted.
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Fast annotations result

Full annotations result
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Full annotations result
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For many protein structures
function is unknown

Structural Traditional
Genomics* methods

Annotated™* 654 28,342

Not

Annotated = 200 “#36% 6,815 (19.4%)

Total

deposited 1,160 35,157

*ann tatedasSTRUC L GENOMICS in the header of the er
ted with either CAT SCO fmGOthdb

6,317 protem structures of August 8th, 2




For 20% protein structures
function is unknown

Structural Traditional
Genomics* methods

Annotated™* 654 28,342

Not

Annotated 506 (43.6%) 6,815 (19,4%)

Total

deposited 1,160 35,157

*ann tatedasSTRUC L GENOMICS in the h ader of the B file
ted with either CAT SCO Pfam or GO terms hSd bse

6,317 protem structures of August 8th, 2




AnnolLite

InterPro

EC Numbser:

GO Molecular Function:

GO Biologlcal Process:

GO Cellular Cormpone nt:

@

1.0e-35

1.48-30

3.1e-20

1.0e+0

1.1e-63

1.2e-54

3.6e-20

1.28-23

@ Information ennotated in the MS0 database.

3.2.1.9
3.21.4

0030248
0016162

0004553

0008810
0016798
0016787

0030245
opoozrvz
0005975

0005576

Cellulose-binding region, funga

Cellulose 1, 4-beta-celiobiosidase.
Cellulase.
cellulose binding {

cellulose 1,.4-beta-celiobiosidase activity o

nydralase activity, hydralyzing O-glycosyl
compaunds J

cellulase activity
hydralase actwvily, acting on glycosyl bonds o
hydraolase activity &

cellulose catabolism o
polysaccharide catabolism

carbohydrate metabolism

extracellular region §

@ High, medum and @ low confidence annotations not anmolated in 1he MSD databass.

@ Hgh, & medum and @ low confidence annotations already annotated in the M50 database.




Annol.ite

Benchmark set

*data from BioMart MSD.3 (release February 2005)
**annotated with CATH, SCOP, Pfam, EC, InterPro, and GO terms in the MSD database

**not two chains can be structurally aligned within 2A, superimposing more than 60% of
their Ca atoms and have a length difference inferior to 30aa




‘ DBALIi tools '

Chain ID

AnnolLite search

—

Fischer’s 2x2
test for statistical
significance

HTML output

Method

Similar chains in DBAIi

RMSD < 4A
% Seq Id variable (>15)
% Equivalent positions >75%
p-value >4

—

BioMart protein annotation

Annotations from MSD.msd
database and descriptions from
SCOP, CATH, InterPro, PFamA,

ENZYME, and GO databases

Conf. P-value

CATH: ® 7549
SCOP: @ o000
PFAM: ® o000

InterFro: ® 1.3eas

@ 6.0e-51

@ 1.0e42

EC Murmbser: @ 17044

5.00-41

GO Molecular Function: @  6.0036

@ B8.4e-36

@ 1.0e35

1.42-30

@ 3d1e20

@ 10840

GO Biologlcal Process: 11863

1.28-54

@ 36e-20

GO Cellular Compomem: @  12e23

@ |nformation annotated in the MSD database.

Link

AnnoLite results for chain 1gpi:A based on 44 structural similar chains.

Description

27010010 1,4-Beta-D-Glucan Celiobiohydrolase |, subunit A

b.291.10

PEO0840

IPROO1722
IPRO0OBIABS
IPRO00254

2.1.91

0030248
0016162

0004553

0008810
0016798
0016787

0030245
0000272
0005875

0005576

Giyeosyl hydralase family 7 catattic core

Ghycosyl hydralase famity 7

Ghycosikde hydrolase, tamily 7
Concanavalin A-like lectin/glucanase

Cellulose-binding region, fungal

Cellulose 1,4-beta-celiobosidase.
Cellulase.

cellulose binding §

celiulose 1.4-beta-celioblosidase activity o

hydrolase activity, hydratyzing O-glycasyl
compaunds

collulase activity |
nydrolase activity, acting on glycosyl bonds

hydrolase activity

cellulose catabolism
polysaccharide catabolism {

carbohydrate metabolism

extracellular region

High, medum and @ low confidence annotations nmot annctated in the MSD databass.

@ High, 3 medum and @ low confidence annatations already annolated in the MSD datebase.




Scoring function

Fisher’s 2x2 contingency test

N 1b78A Not
NON"  Similar  Total SCOP Similar . \° Total
similar similar
c.51.4.1

Annotated a b at+b Annotated 4 2 6
Not Not

Annotated c d c+d Annotated 0 71,096 71,096
Total atc b+d n Total 4 71,098 71,102

) /)

(a+b)lc+ d)lat+ )b+ d)!
nlalble!d!

0=1.78¢"




Sensitivity .vs. Precision

Sensitivity (%)

Optimal cut-off Recall or TPR

Precision (%)
SCOP fold 1e-6 92.7 88.4
CATH fold 1e-3 95.7 90.1
InterPro 1e-3 88.4 78.2
PFam family 1e-4 90.5 82.8
EC number 1e-4 93.3 79.7
GO Molecular Function 1e-1 84.3 80.9

GO Biological Process 1e-3 85.5 74.8

GO Cellular Component 1e-2 77.6 58.6

TP

- TP .
Sensitivity = Precision =
TP+ FN TP+ FP




AnnolLyze

15.87 23293137 44 45 81 B3 85 94 96 9B 103 121 135
Inherited partners:

A

V.
padngr  Dnding Av.residue Rasiduas in predictad binding site
: site  conservation (size prapartional to the local conservatian)
s8q. id.

a; 19205051525354 55565758 77787980 |
911911 e 0an  818283848593959799134 135138142

____________________________________________________________________________________________




Benchmark

Initial set-
LigBase*
Non-redundant set--

Initial set*
mmBase+
Non-redundant set-

Number of chains

78,167
30,126
4 948 (8,846 ligands)

Number of chains

78,167
30,425

4,61 3 (11,641 partnerships)




DBAIi tools lnheried ligands:s ]
| lgang Avondngste  Av.esdue  Fesducsnpedeiedbindngste
o seq. . conservation (size proportional to the local conservation)
i+ MO2 53.03 0.185 48 49 52 62 63 66 67 113 118
i CRY 20.00 0.111 232031 37 44 48 49 83 85 54 96 103 121

Chain ID Similar chains in DBAIi i BOG 20.00 PRER 19 20 21 48 49 51 86 98 136
CY 15.87 0.163 23293137444581 B3 859496 98 103 121 135
RMSD < 4A
—>
% Seq Id >20%
Y

% Equivalent positions >75%
p-value >4

AnnolLyze search [«

PiBase protein

LigBase protein partners

ligands

Interations from
PiBase are

Ligands from

> E: EnaT Residues in predicted binding sie
ngBase are collected and b consenvation (size proportional to the local conservation)
. —  collected and ; . wegid
Selection based on local binding sites interaction 19205051525354 555657 58 77 78 79 80
similarity patches

% Seq Id >20%

HTML output

% Equivalent positions >75%

annotated based
on the spatial
proximity to the
ligand

annotated based
on the spatial
proximity
between domains

Eid.113.1.1 23.68 0.948

818283848593959799134 135138142
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Sensitivity .vs. Precision

Optimal cut-off Sensitivity (%)  precision (%)

Recall or TPR

Ligands

Partners 40%




Example (2azwA)

Structural Genomics Unknown Function
Molecule: MutT/nudix family protein

:I Av, binding site Av. residue Fesdues in predicied binding sie

g L seq. id. consenation (size propontional 1o the local conservation)
IMOL_ID: 1; MOLECULE: MUTT/NUDIX FAMILY PROTEIN; CHAIN: A; u
ENGINEERED: YES » MO2 53.03 0.185 48 49 52 62 63 66 67 113 118
IMOL_ID: 1; ORGAMISM._SCIENTIFIC: ENTEROCOCCUS » CRY 20.00 o111 Sl AR R R R 4 L
FAECALIS V583; ORGANISN COMMON: BACTERIA; i |
EXPRESSION_SYSTEM: ESCHERICHIA COLI; " 80G Hrimy - e
EXPRESSION SYSTEM COMMON: BACTERIA; |
[EXPRESSION_ SYSTEM_STRAIN: BL21 (DEA) ACY 15.87 232831 37 44 45 81 B3 8554 DB 98 103 121 135

(EXPHESSION SYSTEM VECTOR TYPE: PLASMID,
'E)CF'HESSICIN SYSTEM_PLASMID: PET158

Iﬂndmg Ay, residue Resdues in predicted binding sie
site  consenaton (size proportional 10 the lacal consernvation)

Md5: 090 13d23ceac0idicaddecsase2ddlasK TP TAAAS
Length: 148

s04q. .
19205051525354 555657587778 7980
411311 2368 0ses  818283848593959799134135138142
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Similar structures: 20 P-value diustribution:
Similar sequences: 530
Most similar structure in DBAII:

P-value distribution for similar chaire

7 T T T T
Cod s d
0 Seqld(%} EQPOS RMSD Vﬁ' See 5 F 4 Conl.P-value  Link Description
lved:A  22.76 123 3.57 17.28 ali 4 F B E::}Li’rf?ﬂ selecia: 5753 KATH: 1.1e20 3.90.79.10 T Py v
Most similar sequence in DBAII: ;;;‘e":e""ﬂfm05~7?h Scop: 4z2e23 dA1314  MulT-lke
s b 4 mative assignments: here
Code Seqld(%) EaPos AMSD § Value S 1r H ‘I-H . il ¢ REAL 20074 PEO0293  NUDIX doman
\ L \ . 2113115147
Longth: 145 E
ived:B  24.59 122  3.47 17.00 ali 0 . o an - a ; Condorvaton: 508.43 InterPro: 13065 |PROO00OBE NUDIX nydrolase
’ ’ ’ ’ 27e20 |PRO035SG1 Mutator MutT
Pvalu 29014 IPROO2BE7 lsoponienyldinasanato def
Keyword distribution:
" EC Number: ® 17+ JB1AT Bis(5" ¥ ¥
230
12 F - GO Molecular Function: 0008413 B-0x0-7 B-dinydraguaning riphospnatase activity
200 T ] s5e-13  000B413 .
wr 7 Color by conservation :
P B r 1 Color by d delta activit
L 0 o - 150 - olor by domains ase1s 0004452 yhdio y
6 [ g - £ 88 E 7 |k P = 7o i s e By s R A SRR By Al S )
4|2 % é g % - & 9 -] £ 1966 0016787  hydrolase aciviy §
LBl = 5 2 2 2 4 50T 5 = 1 - - - - = = .
2 [| Pererertacy, =
, | 3 A & saed  000A0B1 ot
Conservation profiie:
Top 10 keywords in structue s pace Top 10 keywords insequence s pace 250 1.9e-2 0000287  magnesiumion binding
SCOP and CATH distribution for similar structures: § 20
5 5 g 150 GO Blological Process: 77e-41  000B299 leaprenoid blosynthesis ;
§ w0 T
. S s0 1.5e-5 0006974 response to DNA damage stimulus {
25 T 1 25T & B .
o b B i a | ; i 0 20 i) 80 80 100 120 140 180 1.7e-5 0006260 DNA replication {
: Residie
= 15 + ) L o5 | X i 2405 0006281  DNA repalr
d C . i
ir =} 4 i F 7 4
05 [ 1 05T 9
0 0
Top 10 SCOP Top 10 CATH
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