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— Establish public databases

— Research in computational biology
— Develop software tools for sequence analysis
— Disseminate biomedical information
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CD-Tree 3.0

www.ncbi.nlm.nih.gov/

CD-Tree is...

A Viewing Tool for Conserved Domains (CDs)

* Sequences
 Phylogenetic trees

» Taxonomic trees

« 3D structure viewing in Cn3D 4.2

An

Editing Tool for Conserved Domains (CDs)
« Automated interface to PSI-BLAST for updating CDs

« Creating new CDs or “child” CDs

* Remastering and sorting sequences
« Alignment editing in Cn3D 4.2




Cn3D 4.2

What Cn3D Can Do...

* Render, rotate, and annotate multiple structure models
» Create and edit multiple sequence alignments

* Import and align sequences and structures based on an
existing alignment

What Cn3D Can't Do...

« Alter the structural coordinate data
* Create a theoretical structure or run MD simulations
» Read or write PDB files directly

Structural Informatics in Entrez
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CDD: Units of Molecular Evolution

CDs represent domains that originated > ~0.5 billion years ago

5 Byr ago |

Lineage specific:
Proteins from
only 1
ancient node

Ancient Diversity:
Proteins from
>1 ancient node

CDD: Units of Molecular Evolution

’ nucleotidyl transferase superfamily, containing amino acyl tRNA synthetases ‘

. cd02156:nt_trans —’ cd02039:cytidylyltransferase_like
) cd00802:class_I_aaRS_core @ cd020642F Lavokinase_C
@) cd00395: Tyr_Trp_RS_core H() cd02163:PPAT_a
- cd00805; TyrRS_core H) cd02164:PPAT_CoRS
L) cd00806: TrpRS_core @ cd02165: HHNAT
L@ cd00418: 61xRS_core {0 cd02166:HHHAT _Archaea
) cd00807:61n_GLuRS _non_core O cd02167:HHHAT_NadR
L@ cd00808: GLuRS _core D) cd02168: NINAT_Nudix
—O cd02169:Citrate_lyasze_ligase
—‘ cd00668:T1e_Leu_Yal_HetRS_core

cd02170:cytidylyliransferase
cd02171:63P_Cytidylyliransferase
cd02172 :RfaE_N

H ) cd00812:LeuRS_core
- cd00814:Het RS_core

- cd00817:ValRS_core cd02173:ECT

L@ cd00818;T1eRS_core cd02174:CCT
cd02158: PanC_ATPS
) cd00672: CysRS_core cd00517:ATPS
—. cd00674; LysRS_core_class_T cd00560:PanC




CDD: Units of Molecular Structure and Function

’ 1BS2: Yeast Arginyl-Trna Synthetase ‘

Ara_tRNA_sunt N tRNA-synt_1d_C

catalytic core domain of DALR anticodon

Arginyl tRNA synthetase binding domain

Arginyl tRNA synthetase
N terminal domain

Ar-s_ tRHA_sunt_H ArgRS_core ERHA=-synt._1d_C

[ ArgS 1

’ arginyl-tRNA synthetase [Homo sapiens] ‘

Entrez Conserved Domains (CD.[:Q1

CDD v2.12: A database of Position Specific Score Matrices (PSSMs)

Single Domains
pfam01234 Pfam-A seeds (v21): HMM based models representing
Pfam 8957 (38%) - functional domains derived from SWISS-PROT
(v4): HMM based models originally concentrating
smart00123 o ; X
on eukaryotic signaling domains, now expanding
SMART [elgh 'EMBL.
cd01234 NCBI curated domains based on sequence and
3078 (13%) NCBI structural alignments
Protein Families

BLAST based alignments derived from
NCBI
complete proteomes of prokaryotes

COG COG0123
4873 (21%)

HEIII M | PRKO1234

Clusters HESZIGED /‘W




CD Content

1. A protein multiple sequence alignment
e Alignment generated from Pfam, SMART, or NCBI records
« Each aligned sequence is present in Entrez Protein

2. Sequences with 3D structural data (whenever possible)

« Original sequences are replaced with identical ones having 3D data, if
available

3. A consensus sequence (not shown)

¢ Contains columns populated in >50% of the aligned sequences

¢ Defines the length of the alignment and PSSM

¢ The consensus residue for a column is that with the highest frequency
4. A master sequence

e The best representative protein for the alignment

e Serves as an anchor for the alignment
5. A PSSM (Position Specific Scoring Matrix)

* Quantifies the residue conservation in the alignment

NCBI
Conserved
Domains SH3 :
I9EG =
Entrez | coD | Structure | Protein \ Helgp

[_reformat | Format: | Hypertext ~| Row Display: [ 4ll 10 rows % | Color Bits: [ 2.0 bit % | Type Selection: | top listed sequences v

10 ZD 30 QD

Igl TEE03557 3307 AKHQAKCNICKECEIIGFRYRSLKHFNYDICQSCFFSHIVAKGHKP[ 3352 I

1345703 1702 DRFVYTCHNECKH--HVETEWHCTVCEDY¥DLCINCYNT--ESHTHEM 1743
gl 20455476 1493 KGHMEYTCNKCSS-——-PAVWHCQSCDDFDLCDGCKPT--TQHPHEM 1532

master sequence

gl 20141681 121 THDAVECDGCGLapl IGFRYVKCVQUSHNYDLCQKCELAL-KHPEHLM 165
gl 21431688 & THEGVSCDGCAFrLaFAGNRVKCLRCSDYDLCFSCFTT-NYGDOOT 52 lo sequences
gl 1169358 3300 AKHQARCNICKECpIIGFRYRSLKHFNYDICQICFFIgrVAKGHEN 3345 NO Structures
gl 115684 3304 AKHQAKCNICKEcpIIGFRYRSLKHFNYDICQSCFFSgrVAKGHKM 3349

gi 1174915 3064 AKHOARCNICKECpIVGFRYRSLKHFNYDVCQSCFF3grTAKGHEL 3109
gl 399006 1 MSNEFHCDVCSAdcTHRVRVSCAICPEYDLOVPCFSQysYTGKHRP 46
gl 1176014 254 THEVYICHTCGNe=-STHVRYHMLRARDTHNLCSRCFQEGhFGANFQS 295

R {4




Understanding PSSMs

« PSSMs quantify the biological data in an alignment by combining the
observed residue substitution frequencies at each position with general
substitution frequences observed in conserved proteins

* PSSMs are score matrices created by PSI-BLAST and searched by RPS-

BLAST

¢ Scores are functions of logarithms of ratios of observed substitution

frequencies to expected frequencies
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- Reading PSSMs

If a given position...

then the PSSM column will contain...

conserves a specific residue

conserves a residue type, or a set
of residues

has minimal conservation

one large, positive score (> ~6), with
all other scores negative

a few moderate, positive scores (~4-7),
with all other scores negative

only small scores (< ~4)

PSSM Viewer

http://www.nchi.nlm.nih.gov/Class/Structure/pssm/pssm_viewer.cgi ‘

* Displays a PSSM with scores, and sorts the matrix by scores for a given residue
* Displays a PSSM where the residues at each position are sorted by score

« Subset or highlight by residue name or category

» Shows positions on both the consensus and master sequences of the CD




The NCBI Scoremat

only substitution frequencies

intermediateData {
fregRatios {
{0, 10, 01},
{ 299632125379044, 10,
{0, 10, 03},
{ 558686711792638, 10,
{ 139896854109911, 10,
{ 193133860706877, 10,
{ 109099606656283, 10,
{ 171697465661704, 10,
{ 117137722228048, 10,
{ 102752285827591, 10,
{ 223075360092639, 10,
482871602722152, 10,
307401569741692, 10,
{ 399867114754777, 10,
{ 478659137545398, 10,
{ 156973370804235, 10,
{ 778137132249873, 10,
{ 635768329974439, 10,
{ 247884702502916, 10,
{ 100884034314323, 10,
{ 767071894370943, 10,
{0, 10, 0},
{ 194351660103265, 10,
{0, 10, 0},
{0, 10, 0},
{0, 10, 0},

ASN.1 representation of a PSSM in two formats

|

FCN<LS<X=E<ANTVDOTVZErA"A=IOTMOO®T>I

SIVIGN final substitution scores

finalData {
scores {
-32768,

-304,
-32768,
-393,
-427,
-375,
330,
-463,
-200,
220,
-301,
-198,
100,
-37,
-27,
-317,
132,
-36,
-272,
143,
-175,
-101,
572,
-32768,
-32768,

-404,

Scores
scaled by
100

Finding CDs Using PSSMs

.

Uses the quantitative power of the PSSM rather than arbitrary text annotations
Annotates function and reveals sites of high sequence conservation
Provides a 3D modeling template if the PSSM is curated

PSI-BLAST

Attractor = PSSM

RPS-BLAST

Attractor = sequence

PSSM

PSSM




Precomputed RPS-BLAST

’ From Entrez Protein, look for the “Conserved Domains” link ‘

M1 XB 444853 Reports BLink, Conserved Domains, Links
hypothetical protein CAGLOAD2183g [Candida glabrata CBES138]
gi50284863|ref[}P 444855 1|[50284863]

Query sequence: [gi|50284803 [ref|=P_444559.1(]
hypothetical protein CAGLOADZ1689g [Candida glabrata CBS138]

Eiconcise Result O Full Resolt [ Show Search Inforrmation

¢lick an the colored bar for a conserued domain to view your query sequence within the multiple sequence alignment for that
dornain. To see only the sequences used o generate the dornain, dick on its PSSMID in the tabulsr surnmary.

1 125 250 375 S 605,
A T T T S T T T TS TN Tt A T T T T N T SO T
Ar-g_tRNA_sunt_N ArgRS_core DALR_1

ArgS

curated CD

Descriptions

H Title Pssmkd Multi-Dom E-value

[Hed00B87 1§ ArgRS_core, This is the catalytic core domain of Arginyl tRNA synthetase (Arg... 28809 No Be-71
pramuoy 46, DALR_1, DALR anticodon hinding domain. This all alpha helical domain is the. 86441 No 2e-25

[Hpfam03485, Arg_tRMA_synt_N, Arginyl tRMNA synthetase N terminal domain. This domain is 86347 Mo 4e-14

[HCOGO0018, ArgS, Arginyl-tRMA synthetase [Translation, ribosomal structure and hiogenesis]. 30368 Yes 1e-156

CDD Curation

* Sequences that align to the PSSM and that have 3D structural data
are added to a CD using PSI-BLAST and VAST

* A new alignment is built from representative proteins based on the
structural features revealed by VAST and evidence in the literature

e Functional features reported in the literature are annotated on the
alignment and structures

* New “child” alignments are generated from the original alignment
based on phylogenetic analysis

« Existing alignments are updated with new sequences using PSI-
BLAST

e Curation is performed by experts at NCBI using Ch3D and CDTree




VAST: Structural Neighbors

NCBI
Vector Alignment Search Tool

For each 3D domain,

locate SSEs (secondary
structure elements),

and represent them as
individual vectors.

Human IL-4

VAST: Refinement

Aligned residues
are red

Ca atoms are added to
the aligned SSEs

Alignments are allowed to
extend beyond SSE
boundaries

All atoms are added to the
models, and the detailed
backbone and sidechain
positions are refined

10



VAST: Alignment of Sequence

« Aligned blocks represent structural core elements

« Aligned blocks have no internal gaps

« Aligned residues occupy the same position in space
« Aligned residues are shown in CAPITAL letters

Helix 1

(blocks)
JRCE e e

JILG dvaaphr gp

Helix 2

EEEs
IRCE
GG

(blocks) L ]E- N - -
JRCE i

JIL6 Jgngwlgdmtthl iNt[BREFEIDEEIRA]l ROML oo v

NW Helix 4

i The CDD Alignment Model

» Each sequence is aligned pairwise to the master sequence

« Aligned blocks represent secondary structure elements

» Aligned blocks have no internal gaps

« Aligned sequences have a residue at each column in the block

* Residues in the same column occupy the same position in space

TF7UA e 1k iwk qFREFBIEEYIDT VYA r InikyDVYSGEs gv~m~skefSMLKAIDLFlkekglt ~~~
1 i350172 mmmmwvnet fKVLELIKSDINKIHY f e~ ijDEWKEE(s & i EKTHFNDIL Leglkpng~n
226193 |~ faw e K KDLADL®G DEGEIEETYk1lermgli
i I5828714 e e estH EHLHL I EEHEIEPIIkalenymnn~
P 23822208 e rai HADNARKIRlsaindltlk
1 23822211 |~aihhfavy EDGEVEETVlgklins g~
i 24214388 ~~cavwloid EADKVLEVMkdleks g~
i 26554064~ e o f skt EMELVDPTIlkklgky~~~
28572571 |~ frktsw GESOIDEAllarckgng~~

P 29655291 ecvwfgaal REGLIOQEGL(dlltkhg~~




d Curating CDs with VAST “

ZnMc - Sequence,/ Alignment Viewer
View Edt MouseMode Unaligned Justication Imports
15MP_A ngykvigqVELTFR g

GyKFSSinva

consensus ~OEEEWFE g LV TYR iy st SSLE P € T o rma e e rcare e e e e
1KAP P it isysf ITKPNDFf~ ~aTPWKyvsdinnyslgkFSAf]iinninnnns i g RiE LRl BWE T~
ICIZ_ A ~frt fpGIPEWREK t hLTYRivn vtpDLPkdav ds aVEK~ALKVWEEVT ~

IJT_A ~vsGAD ~eea ]LE~GMOELEEET ~

1EOG M yit KV

LIE_A FipDMHre dv

1HV3_E FpwllV:[Eay

i) ~ytpDLDpelvo~

AT A »

[ 4
|

15MP neighbors - Sequence /Alignment Viewer =

Yisw Edit MouseMode Unsligned Justification  Imports

[SMP A wngykvigaqpVKLTIFREFldykfestnvm~mm
[EAP P swgkapgdsvlLTL3
[HVS A fvlsggtwekTDLT

~eagdtglsk PEAEDONUARL BLUBWADNYANITFTE VA
Fltkpndffntpwkyvsdiysl gk fsafSAUR0A0ARLELOSWEDVYTNIHFVDAG g~
R LTFTEVH~~~

wnigglkwgh { LRFREVPyayitegh
« — o
[ Y
[
/Al i |
wiew  Edit  Mouse Mode  Unaligned Justification  Imporks Cd00203
i saP_A eykvigqVELTFSFHaykisstavammmmmmmn cdteglskf s AEQONDRET ST OSAATVA- ~ ~ ~ ~NITFTEVE£|
LOMSENSUS | momorre o e ATIPYSISdst ~~~~~~~~~~~~~~~~~~~~~ 1fAAEVRAATKEALQEWSDVT ~ o e ~CIRFYVEY t
i xAP P Qikpndffntpwkyvsdiyslghfsaf EOOURORRTELORWRDTT]- -~ ~WIHFYDA ¢
i HF5_A gl EOVROTVARALQUWEEY T~~~ ~ ~PLTFTEV?
prnspkwt sKVVTYRIVsy!.r dlph I TVDRLVSKALNMWGEKETD ~ o~ ~PLHFREY s
pgipkwtkTHLTYRIVaytp d1pkDAVDSAVEKALKYVWEEYT ~mo me ~e ~PLTFSRLjY
pgnptwenTHLTYRIEnytp d1st EDVDRATEKAFQLWENV S ~ o e ~PLTFTKY ¢
i IAE gdeylws GVIPYTFAgv-~ ~~CIRFVPRt
faglivaflEITFC dayip
T || 1l
1BQQ_M, lac 39 (PDB 152) [Block 2, Row

CD-Curation: Effect on model alignment accuracy

- ﬂ

2 VAST
Ty
5
£ .
= . . . .
® Rl T R WAITIIT T IR
e e s e =S
g 0 10 20 30 40 50 60 70 80 90 100
%id in structure alignment
2 N RPS-BLAST before curation
g . i : ; .
5. - : N
i - —
= e il Q by _J:
g 0 10 20 30 40 50 70 80 90
%id in structure alignment
2 RPS-BLAST after curation
x N v
E — | : . . . : .
SR | R Py
o & == # % R &5 —
g 0 10 20 30 40 50 60 70 80 90 100

%id in structure alignment A. Marchler-Bauer




Curated CD: cd00671

This is the catalytic core domain of Arginyl tRNA synthetase (ArgRS). This class 1 enzyme is 3 monomer, which aminoacylates the
2'-0H of the nuclectide at the 2' of the appropriate tRMA, The core domain is based on the Rossman fold and is responsible for the
ATP-dependent formation of the enzyme bound aminoacyl-adenylate. There are at least three subgroups of ArgRS. One type
contains both characteristic dlass I HIGH and KMSKS motifs, which are invalved in ATP hinding. The other subtype lacks the KMSKS
motif; howewer, it has a lysine M-terminal to the HIGH motif, which serves as the functional counterpart to the second lysine of the
KMSKS motif. & third group, which is found primarily in archaea and a few bacteria, lacks both the KMSKS motif and the HIGH loop
lysine.

active site HIGH motif

Fram Feature L:  active sit

: cellular organisms i

PubMed: 3 links Evidence:
Book: 1 link ® Structure: 1FTU_A; ArgRS bound to L-arg and tRMNA from paper
L - View structure with Cn3D

: Relatad Protein m Comment: amino acid activation is tRAA dependent
Related Structure = Citation: PMID 11106633
Architectures
Representatives Download Cn20 for Wiewing 20 Structure Scroll to Sequence alignment Display

Related CDs: 7 links

cdDD671 is part of a hierarchy of related CD models.
Use the graphical representation to navigate this hierarchy.

PSSM-Id: 28809

View PSSM:_cdina71 active site residues

Alignedy  po_pyre o
Statusy  4py g 144 KUIIEFSSPNIAKPFHAGHLRSTIIGGFLANLYEKLGUEVIRMNYLGDWGKQFGLLAVGFER. [10] . PIHHLFDVYVRI 227
Created] query 193 KUIVDFSSPNIAKEMHVGHLRSTITGES [SRLFEFAGYDVLRLNHVGDWGTQFGHLIAHLGD . [10] . PIGDLOUFYKES 276
Updated] 1100 & 104 VULVEHTSVNPNKELHVGHLENIALGDATARILAYAGREVLVLNY IDDTGRQAAETLFALRE. [10] . YOHFAGRAYVRL 187
gi 2501046 111 KIFLEFWSANPTGPLHIGHARGAVFGDSLAKIARFLGHEVLCETYVNDHGSQIRLLGLEVUL . [14] . EVFYKGEYITEL 198
gi 7674354 121 TIVVEHTSANPIHPLHLGHARNSSLGDALARLLEARGHRVNRRFYVDDVGRQAVVASLGEFEL. [15] . VDHAVGUVYAUT 209
gi 16081423 109 RUSVEHTSANPTGPLHIGRARNSIIGDSIYRILSRYGYRTVRQYFVNDSGRQMISLYTAYIK. [ 5] .TIENLLENYQRI 187

gi 16127589 115 RVLIDYAGPNVAKPMHVGHLRASIIGESVERLYRFRGDDVVGDAHFGDWGFQMGLLISAIMD. [35] . TLADLDRIYPAL 223
gi 20178140 197 RVLVDFISPNIAKOMHVGHLRSTIIGEZLCRLLEFLQHDVIRINHLGDWGTQFGHMLIAHLED. [10] .PISDLOLFYKES 250
gi 20178331 193 KVIVDFISPNIAKEMHVGHLRETIIGEZIZRLFEFAGYDVLRLNHVGDWGTOFGMLIAHLOD. [10] .PIGDLOVFYKES 276 [
gi 23474500 117 KVQIEVWIANPTGPLHIGHGRGALAIGDZLARMMRFAGFETSTEYVINDAGRONLLLGASWYY. [13] .EEYYRGDYIRDI 203

B

CD Hierarchies

 Residues aligned in the parent must be aligned in the child
» The parent always contains the master sequence of the child

cdD0671 is part of 3 hierarchy of related CD models,
Use the graphical representation to navigate this hierarchy.

PSSM-Id: 28809
View PSSM: cd00671
e~ cd00671 Sequence Cluster Sub-family Hierarchy
Status: curated CD : !
Created: 24-Sep-2002 Zoom Ot Detaied View @ [ Interactive Display with CDTriee |
Updated: S-lan-2006 I
T e ~ @
T35 L]
I 16127539 @cdo2156  nt_trans
23522190
L ’chOHOZ class_I_aaRS_core
34412
Program: Tan cd00395  Tyr_Trp_RS_core
Drawing: | &l Atoms - cd00805  TyrRS_core
i cd00806  TrpRS_core
Aligned Rows:
cd00418  GlxRS_core
Download Cn3D cd00807  Gln_GluRS_non_core
cd00808  GluRS_core —
1351172
31544210 cdd0668  Tle_leu_Val_HetRS_core
15828714
= cd00812  LeuRS_core
. Bk d00814  HetRS_«
Display: [ odi0G7! Branch + “ cLimmsore
cd00817  YalRS_core
acd Query Sequence: L1 e cd00818  IleRS_core
Download COTree ;‘;ﬁ:i‘z’ cd00671  ArgRS_core
tast171 H)cd00672  CysRS_core
2ss72571
35214854 = ’cdl]l]ﬁ?d LysRS_core_class_I
24214355 ~
- Hird02029  rukidululbransferase Tike |




CD Family Values

’ Blocks in the child are often larger than those in the parent ‘

Parent: cd00802, Catalytic core of class | amino acyl-tRNA synthetases ‘

Feature 1

1ETQ & IWHTHELEERR QCNEREDDTNE TEYVES TEMDYE
4TE1_A IMTLECORRE Ta. BPILLVGGRTG EANBARIREQLG
gi 2507608 CHLDMEEYESD THEIGFLAEGE L THIE TNOL T
gi 3123286 CALDNFRYRAG, LHEPRGULLEGL ECWIDRFREQID
gi 6919977 CILDPERYEG L THEIGRREN G EREN IMEFERECTE
gi 6919852 TNLDMEETESG. LHENGHERFGL
gi 8928379 TELDGREEY A0 WDEPGELTHGL
gi 23612735 YILDMFETRAS, FHPIGULSEGL
gi 32171575 TYLEMEOTEO G POFMGRDAD G

Feature 1

1F7U_LA .[10] .PTHHLFDWYWRI 227
1IQ0_A .[10] . ¥DHFAGRALYWRL 157
gi 135169 [ 9] .ELADLEGFYRDAL 196
gi 1351171 .[ 8] .EDGY¥GGEYIEEI 203
ogi 1351172 L [13] .PDGTISGIVIDELI 191
gi 2501046 .[14] .EVFTEGEYIIEI 198
gi 2501048 L [12] .DIGDLWTFYEQL 2035
gi 2501043 [ 8] .EDHRIAETYWEILI 197
ogi 2851477 L [13] .EDGYRGEDIIAL 210
oi 3334358 L [12] .MDHEVGELYFEWV 199

Child: cd00671, Catalytic core of arginyl tRNA synthetase

v W

B G master [ala il [v s|1[r[nlfafnlk

21 [ IS B BREREDEEE

22 [ B FEE BERERRREE

BN so-. | a 2o o201t

[zs [~ IETEE o REaERREER

zs [ o [IEEEE = = gEEEn

Parent: cd00802 25 v IR e Bl w0

[zz (L IS 1 -3||-2 [+ [-2[-2[ v [-2

B0 s - | |1 o fa<|o3]1]1

Children EQ -0 B El -2 [-2 [0 [ o5

ElEd s--» [P -2 -1|-2[8fofoz]a

AL B [C | master [ v s[rx|nfolnfk.

opinionated | — I
than their Y = ENEYENEIE 2|4 )=

| 24 [ 1 o [-1]o0 |4
parents. 2= (1 — I R E
26 |G T?IT
| 27 [ 0 0
) BB e
Child: cd00671 [ gy
|30 [a BERED
=E s [1[x[n
EnD o |-z|-3|4
|1 ElRRE
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Viewing CDs in Cnh3D

’ cd00671: Catalytic core of arginyl tRNA synthetase ‘

;28809
View PSSM: cdDD6E71
Aligned: 44 rows
Status: curated CD
Created: 24-Sep-2002
Updated: 5-lan-2006

Use the graphical representation to navigate this hierarchy,

cdDD6GT 1 is part of a hierarchy of related CO madels. |

cd00671 Sequence Cluster

Zoom Out ] [ Detaiediew

Structure Yiew

Program: | Cn3D »

Drawing: | All Atoms v

Aligned Rowes: | upto10

Download Cn30D

Interactive Display

Display: | cd00G71 Branch

Add Query Sequence: O

Download COTres

H—

Sub-family Hierarchy

[___Interactive Display with C0Tiee | [@

.cd02155 nt_trans
HE)cd00802  class_I_aaRS_core

cd00395  Tyr_Trp_RS_core
cd00805 TyrRS_core
cd00806  TrpRS_core

cd00418  G1xR5_core
cd00807  Gln_GluRS_non_core
cd00808  GluRS_core

cd006E8  Ile_leu_Val_HetRS_core
cd00812  LeuRS_core
cdd0814  HetRS_core
cd00817  ValRS_core
cd00818  IleRS_core

ArgRS_core

O cd00672  CysRS_core
—.cd00574 LysRS_core_class_I

HB A3 cubidulultransferase like

Viewing CDs in CD-Tree

’ cd00671: Catalytic core of arginyl tRNA synthetase ‘

PSSM-Id: 28809
View PSSM: cd00671
Aligned: 44 rows
Status: curated CD

Created
Updated:

24-Sep-2002
5-Jan-2008

Structure Yiew

Program: | Cn3D 4

Drawing: | All Atoms -

Aligned Rows: | upto 10 -

Download Cn30

Use the graphical representation to navigate this hierarchy.

cdD0671 is part of 3 hierarchy of related CD models, |

cd00671 Sequence Cluster

Interactive Display

Display: | cdi0R71 Branch s

Add Query Sequence: L}

Download COTree

Zoom Out Detailed Yiew €]

Hl—

Sub-family Hierarchy
[ Interactive Displsy with C0Tree | (@)

@cdo2156  nt_trans
’chOHOZ class_I_aaRS_core

cd00395 Tyr_Trp_RS_core
cd00805  TyrRS_core
cd00806  TrpRS_core

cd00418  GlxRS_core
cd00807  Gln_GluRS_non_core
cd00808  GluRS_core

cdd0668  Tle_leu_Val_HetRS_core
cd00812  LeuRS_core
cd00814  HetRS_core
cd00817  YalRS_core
cd00918 IleRS_core

HrgRS core
—Ocduoma CysRS_core
L@ cdoo674  LysRS_core_class_I

Hird02029  rukidululbransferase Tike
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- Viewing CDs in CD-Tree
Z @ Z C X n §

-~

Crial Seq-Li=t Seap Treses L O-Irda Taonamy  COART  Cross-Hit

Displays a taxonomic tree
Displays a phylogenetic tree

View and sort sequences; remaster the alignment
View structures and align imported sequences

CDTree 3.0:

=M Edit Selection Launch ‘Window Help
Open Project... Chl+0 Create a CD
Clase Project(s) Chrl-+h

Import Additional Project...

Initialize a multiple alignment model

e ci Row Selecti °“| from a sequence and its BLAST neighbors
Save Backup Copy...
Import CD(s)... ol Enter the sequence:
© 15149476

(" Gequence data in F;

w Editor Mode

Exit
[1: MNP 002878 Reports /
;‘?gﬁzﬁgr:;;]ﬂ%??]i}zég;rgf 152148;145176 ™ Limit the search to a segment on the sequence:
Fraom: ,W To (0 = last residue]: ’W
shin 625 BRO

‘ Cancel ‘
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Set BLAST Parameters

Recruit New Sequences by Blast

BLAST Options:

Type of BLAST:

Choose a database:

Limit search by organism |Cellular crganisms

Limit search by entrez query: |

Tirne interval to check BLAST requests (ms): [10000

Use 'Global BLAST Parameters' Preferences: W

BLAST results filtering Options:

Mazmum mumber of BLAST hits: ’W -
Limit hits by e-values: 1.0000e-002

Exclude fragmented hits that mizs thiz many residues: |1

Mon-redundify the BLAST hits: I

Eemovwe obsolete sequences I
Cancel

=
=T

Aligning Imported Structures

1. Align the structure(s) found by BLAST to the

alignment model, changing the alignment model

if necessary

sequence (remaster)

2. Make one of the structures the “master”
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Recruit New Sequences

Recruit New Sequences by Blast E\
BLAST Options:

Type of BLAST:

Choose a database: fr -

Limit search by orgamsm |Eelar crganisms -]

Limit search by entrez query: |

Mazamum mumber of BLAST hits: 10000 j
Limit hits by e-values: 1.0000e-002
Titne interval to check BLAST requests (ms): 10000 j

Use 'Global BLAST Parameters' Preferences: W

BLAST results filtering Options:

Exclude fragmented hits that mizs thiz many residues: |1

Mon-redundify the BLAST hits: I

Eemovwe obsolete sequences I
Cancel

=
=T

Recruit Structures with PSI-BLAST

» Given the new multiple sequence alignment,
recruit more sequences using the new PSSM.

* First, try to recruit more structures.
» Next, import the VAST alignments of any new

structures, and use these as guides to merge
the new structures into the alignment

we el
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Creating CDs from mFASTA

fa2cd.exe

command-line conversion utility
comes with CD-Tree

Input: MFASTA

Output: CD

gFASTA —l fa2cd.exe My 2

fa2cd —i infile —n cdname —o output_cd

Generating Custom Scoremats

| Export a PSSM from Cn3D 4.2 |

Show Titles

i Now that you've made a CD, what
Cache Highlights can you do with it?

Restore Cached Highlights . .

o Rows Use it as an annotation tool!

Show PSSM+Contact Scores

Show Self-Hits
Expart... FASTA
Show Taxonamy. .. » AZM FASTA

Text
Highlight blocks iy

Expand Highlights to Aligned Columns
Restrict Highlights ko Row
Clear Highlights

UEN Edit Mouse Mode  Unaligned Justification  Imports

1852_A tgpyLQYAHSRLRSVERNnAsgitmmmnnngekw iNADFSLLKEPA~~AKLlmmnnnn~
1100_4 LgpyVOYAHARAHSI LRkag e e w gAPDLEQATEYEw ~RAL @ e e e e e
5 715740476 taayLLYAFTRIRSIARI aNIDEEMLQKAA: e TKI11dhskew
i 19112869 L gpylQVAHSRLESVERnvnyl dee imGANLELLTEPDm wAVD ] o e
i 50284820t gpyLEYAHSRLKSIBLknkhl hes i tPYNYELIGEOD~~ALD 1 mnmmeme
i 50744720t gvfLQYTHARLHSLEQmhgn epvtDINVACLQEPD~~AISY

5 164687639 t g pyVOYTHARCCAVLRkace ~ evlaDINVDLLEEGD~~GAEY

§ 19173381 bl T OV AT RT BT R T b e Ao e A e T IR R THW P e W I N 1 e e e oo
18N8 796810
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Making Custom Databases

gl formatrpsdb (e -

’ftp://ftp.ncbi.nih.gov/blast/executables/LATEST ‘

formatrpsdb —i1 infile —n dbname —o T —F 9.82 -S 100

/ name of new scaling

database parameters
cd02249.smp
cd02335.smp i e
cd02336.smp containing
cd02337.smp B ——
mypssm1.smp file names

mypssm2.smp
testcd.smp

Standalone RPS-BLAST

’ftp://ftp.ncbi.nih.gov/bIast/executables/LATEST ‘

rpsblast —i ;pfile —d database —o outfile

=

* Why run RPS-BLAST on your own machine?
— annotate functional domains for many proteins
— ultimate flexibility
— customized databases
— parsing output
— speed
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The CDD Data Tree

-
S
-z,
o= -~
~ B — O
formatrpsdb
rpsblast
For More Information...
E-mail addresses or...stop by our booth!
- Eric Sayers sayers@ncbi.nlm.nih.gov
-General Help info@ncbi.nlm.nih.gov
- BLAST blast-help@ncbi.nlm.nih.gov

The (free!) NCBI Newsletter

http://www.ncbi.nih.gov/About/newsletter.html

The NCBI Handbook

Follow the link from the NCBI Home Page

The NCBI Education Page

http://www.ncbi.nih.gov/Education/index.html
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