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PROSITE PatternsPROSITE Patterns
(http://www.expasy.ch/prosite/)(http://www.expasy.ch/prosite/)

Active site of trypsin-like serine proteases

G D S G G

Zinc Finger  (C2H2 type)

C x{2,4} C x{12} H x {3,5} H

Homeobox Domain Signature

[LIVMF] x{5} [LIVM] x{4} [IV] [RKQ] xW x{8} [RK]

Active site of trypsin-like serine proteasesActive site of trypsin-like serine proteases

G D S G GG D S G G

Zinc Finger  (CZinc Finger  (C22HH22 type) type)

C x{2,4} C x{12} H x {3,5} HC x{2,4} C x{12} H x {3,5} H

Homeobox Domain SignatureHomeobox Domain Signature

[LIVMF] x{5} [LIVM] x{4} [IV] [RKQ] xW x{8} [RK][LIVMF] x{5} [LIVM] x{4} [IV] [RKQ] xW x{8} [RK]
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eeMOTIF AdvantagesMOTIF Advantages
(http://motif.stanford.edu/emotif/)(http://motif.stanford.edu/emotif/)

•• Discrete motifs that represent specific functionsDiscrete motifs that represent specific functions

•• Highly specific motifs for searching entireHighly specific motifs for searching entire proteomes proteomes

•• Maintain sensitivity with multiple motifsMaintain sensitivity with multiple motifs

•• Generate motifs automatically from alignmentsGenerate motifs automatically from alignments

•• Resistant to errors in sequence or alignment or proteinResistant to errors in sequence or alignment or protein
classificationclassification

•• Robust with respect to protein subclassesRobust with respect to protein subclasses

•• Generates structural motifs & potential drug targetsGenerates structural motifs & potential drug targets

•• Biological generalization from known examplesBiological generalization from known examples
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Generating Motifs fromGenerating Motifs from
Aligned Protein SequencesAligned Protein Sequences

TEAESNMNDPVAEYQQY
TDARQDLYELEVDYANL
TEARENIAVLERDFEEV
TEAESNMNDLVSEYQQY
TEVRANMNDLVAEYQQY
SEAESNMNDLVSEYQQY
TEAREDLAALEKDYEEV
TEAREDLAALERDYIEV
SEAREDLAALEKDYEEV
AEAREDLAALEKDYIEV
SEAREDLAALEKDYEEV
SEAREDLAALERDYEEV
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Generating Motifs fromGenerating Motifs from
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Generating Motifs fromGenerating Motifs from
Aligned Protein SequencesAligned Protein Sequences

TEAESNMNDPVAEYQQY
TDARQDLYELEVDYANL
TEARENIAVLERDFEEV
TEAESNMNDLVSEYQQY
TEVRANMNDLVAEYQQY
SEAESNMNDLVSEYQQY
TEAREDLAALEKDYEEV
TEAREDLAALERDYIEV
SEAREDLAALEKDYEEV
AEAREDLAALEKDYIEV
SEAREDLAALEKDYEEV
SEAREDLAALERDYEEV

TEARENIAVLERDFEEV
SDVESDNNDPVAEYIQL
    A LYE  V  ANY
    Q   A  S  Q
           K



© Doug Brutlag, 1999© Doug Brutlag, 1999

GroupGroup    
AGAG  
STST  
PAGSTPAGST  
QNQN  
QNEDQNED  
KRKR  
VLIVLI  
VLIMVLIM  
FYWFYW  
KRHKRH  
DEDE  

  
  

PropertyProperty
TinyTiny
HydroxylHydroxyl
SmallSmall
Glutamine/GlutamateGlutamine/Glutamate
Acidic/PolarAcidic/Polar
Strongly BasicStrongly Basic
Small hydrophobicSmall hydrophobic
Small hydrophobicSmall hydrophobic
AromaticAromatic
BasicBasic
AcidicAcidic

Amino Acid Substitution GroupsAmino Acid Substitution Groups
Based on Physical PropertiesBased on Physical Properties

  OnlyOnly  allow groups of amino acidsallow groups of amino acids

sharing some chemical or physical propertysharing some chemical or physical property



© Doug Brutlag, 1999© Doug Brutlag, 1999

Allowable Amino AcidAllowable Amino Acid
Substitution GroupsSubstitution Groups
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For each motif, calculate:For each motif, calculate:

•• Sensitivity (fraction of training set covered):Sensitivity (fraction of training set covered):

•• Specificity (expected frequency of falseSpecificity (expected frequency of false
predictions) :predictions) :

Evaluating Evaluating eeMOTIFsMOTIFs

True PositivesTrue Positives

True Positives True Positives ++  False Negatives False Negatives

 Probability Probability  Amino Acids in Group Amino Acids in Group(( ))∑∑
AAAAPositionsPositions

∏∏ [ ]
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Finding Finding eeMOTIFsMOTIFs
(http://motif.stanford.edu/emotif/)(http://motif.stanford.edu/emotif/)
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Histogram of Amino Acid FrequenciesHistogram of Amino Acid Frequencies
  (http://motif.stanford.edu/emotif/)(http://motif.stanford.edu/emotif/)
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eeMOTIF MOTIF DendrogramDendrogram
  (http://motif.stanford.edu/emotif/)(http://motif.stanford.edu/emotif/)
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eMOTIFs eMOTIFs on on ParetoPareto-Optimal Curve-Optimal Curve
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Total Number of Total Number of eeMOTIFs inMOTIFs in
The The eeMOTIF-Search DatabaseMOTIF-Search Database

Database # Alignments 10 -10 10 -9 10 -8 10 -7 10 -6 Total

BLOCKS 3,363 5,415 5,049 4,796 4,511 4,207 23,978

PRINTS 3,504 5,893 5,505 5,180 4,796 4,398 25,772

Total 7,867 11,308 10,554 9,976 9,307 8,602 49,747

Specificity
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Identifying Protein Function with Identifying Protein Function with eeMOTIF SearchMOTIF Search
(http://motif.stanford.edu/emotif-search/)(http://motif.stanford.edu/emotif-search/)
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Identifying Protein Function with Identifying Protein Function with eeMOTIF SearchMOTIF Search
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Mapping Sequence Motifs to Structural MotifsMapping Sequence Motifs to Structural Motifs
(http://motif.stanford.edu/3motif/)(http://motif.stanford.edu/3motif/)
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3MOTIF Labeling3MOTIF Labeling
  (http://motif.stanford.edu/3motif/)(http://motif.stanford.edu/3motif/)
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ORFs & ESTs in ProteomesORFs & ESTs in Proteomes
(http://motif.stanford.edu/genomes/)(http://motif.stanford.edu/genomes/)

Organism
Residues/
Proteome

Total
ORFs

H. sapiens (ESTs) 3,500,344 5,733
B. burgdorferi 359,448 1,258
M. jannaschii 450,513 1,680
A. fulgidus 675,579 2,409
M. thermoautotrophicum 527,376 1,869
Synechocystis 1,036,375 3,169
H. pylori 498,404 1,565
M. tuberculosis 953,064 2,936
B. subtilius 1,239,329 4,100
S. cerevisiae 2,906,567 6,218
E. coli 1,366,029 4,286
H. influenzae 511,253 1,697
C. trachomatis 323,614 899
M. pneumoniae 238,328 677
M. genitalium 170,576 467
H. sapiens 3,301,896 5,733
Total 18,058,695 44,696



© Doug Brutlag, 1999© Doug Brutlag, 1999

Fraction of ORFs with Prosite HitsFraction of ORFs with Prosite Hits
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Fraction of ORFs with Fraction of ORFs with eeMOTIF HitsMOTIF Hits
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eeMATRIX: Position-Specific Scoring MatricesMATRIX: Position-Specific Scoring Matrices

                              Position                              Position

    1  2  3  4  5  6  7  8  9 10 11 12 13 14 15 16 17 18 19 20 21 22    1  2  3  4  5  6  7  8  9 10 11 12 13 14 15 16 17 18 19 20 21 22

A   2  1  3 13 10 12 67  4 13  9  1  2  4  3  6 15  4  4  4 11  0 10A   2  1  3 13 10 12 67  4 13  9  1  2  4  3  6 15  4  4  4 11  0 10
R   7  5  8  9  4  0  1 16  7  0  1  0  1 16  6  6  0 11 28  3  0 16R   7  5  8  9  4  0  1 16  7  0  1  0  1 16  6  6  0 11 28  3  0 16
N   0  8  0  1  0  0  0  2  1  1 10  0  7  1  3  1  0  4  8  0  1 11N   0  8  0  1  0  0  0  2  1  1 10  0  7  1  3  1  0  4  8  0  1 11
D   0  1  0  1 13  0  0 12  1  0  4  0  1  2  0  0  0  0  1  1  0  3D   0  1  0  1 13  0  0 12  1  0  4  0  1  2  0  0  0  0  1  1  0  3
C   0  0  1  0  0  0  0  0  0  2  2  1  0  0  0  0  0  0  0  1  0  0C   0  0  1  0  0  0  0  0  0  2  2  1  0  0  0  0  0  0  0  1  0  0
Q   1  1 21  8 10  0  0  7  6  0  0  2  1 17  7  7  0  2 12  5  2  4Q   1  1 21  8 10  0  0  7  6  0  0  2  1 17  7  7  0  2 12  5  2  4
E   2  0  0  9 21  0  0 15  7  3  3  0  1  6 11  0  0  2  0  1 13  6E   2  0  0  9 21  0  0 15  7  3  3  0  1  6 11  0  0  2  0  1 13  6
G   9  7  1  4  0  0  8  0  0  0 46  0  6  0  7  1  0  3  1  1  0  4G   9  7  1  4  0  0  8  0  0  0 46  0  6  0  7  1  0  3  1  1  0  4
H   4  3  1  1  2  0  0  2  2  0  5  0  3  3  0  2  0  2  4  5  0  2H   4  3  1  1  2  0  0  2  2  0  5  0  3  3  0  2  0  2  4  5  0  2
I  10  0 11  1  2 10  0  4  9  3  0 16  0  2  0  1 26  1  0  8 16  0I  10  0 11  1  2 10  0  4  9  3  0 16  0  2  0  1 26  1  0  8 16  0
L  16  1 17  0  1 31  0  3 11 24  0 14  0  2  0  1 21  1  1 12 20  0L  16  1 17  0  1 31  0  3 11 24  0 14  0  2  0  1 21  1  1 12 20  0
K   3  4  5 10 11  1  1 13 10  0  5  2  1  4  1  1  0  1  8  4  5 14K   3  4  5 10 11  1  1 13 10  0  5  2  1  4  1  1  0  1  8  4  5 14
M   7  1  1  0  0  0  0  0  5  7  1  8  0  0  2  0  2  0  0  2  0  1M   7  1  1  0  0  0  0  0  5  7  1  8  0  0  2  0  2  0  0  2  0  1
F   4  0  3  0  0  4  0  0  0 10  0  0  0  0  1  0  0  1  1  1 11  0F   4  0  3  0  0  4  0  0  0 10  0  0  0  0  1  0  0  1  1  1 11  0
P   0  6  0  1  0  0  0  0  0  0  0  0  1 12  7  0  0  0  0  0  0  3P   0  6  0  1  0  0  0  0  0  0  0  0  1 12  7  0  0  0  0  0  0  3
S   1 17  0  8  3  1  3  0  2  2  2  0 37  1 24  5  0 29  3  0  1  3S   1 17  0  8  3  1  3  0  2  2  2  0 37  1 24  5  0 29  3  0  1  3
T   5 22  3 11  1  5  0  2  2  2  0  5 16  4  2 38  0  4  1  0  4  3T   5 22  3 11  1  5  0  2  2  2  0  5 16  4  2 38  0  4  1  0  4  3
W   2  0  0  0  0  0  0  0  0  1  0  1  0  0  0  0  0  0  2 10  0  0W   2  0  0  0  0  0  0  0  0  1  0  1  0  0  0  0  0  0  2 10  0  0
Y   1  0  4  2  0  1  0  0  2  4  0  1  1  2  0  2  0 15  5  7  0  0Y   1  0  4  2  0  1  0  0  2  4  0  1  1  2  0  2  0 15  5  7  0  0
V   6  3  1  1  2 15  0  0  2 12  0 28  0  5  3  0 27  0  1  8  7  0V   6  3  1  1  2 15  0  0  2 12  0 28  0  5  3  0 27  0  1  8  7  0

      Examples of motifExamples of motif

HSGEQLAETLGMSRAAINKHIQHSGEQLAETLGMSRAAINKHIQ
VTLYDVAEYAGVSYQTVSRVVNVTLYDVAEYAGVSYQTVSRVVN
AMIKDVALKAKVSTATVSRALMAMIKDVALKAKVSTATVSRALM
ATIKDVAKRAGVSTTTVSHVINATIKDVAKRAGVSTTTVSHVIN
ITIYDLAELSGVSASAVSAILNITIYDLAELSGVSASAVSAILN
LHLKDAAALLGVSEMTIRRDLNLHLKDAAALLGVSEMTIRRDLN
TAYAELAKQFGVSPGTIHVRVETAYAELAKQFGVSPGTIHVRVE
GSLTEAAHLLGTSQPTVSRELAGSLTEAAHLLGTSQPTVSRELA
MSQRELKNELGAGIATITRGSNMSQRELKNELGAGIATITRGSN
ITRQEIGQIVGCSRETVGRILKITRQEIGQIVGCSRETVGRILK
FDIASVAQHVCLSPSRLSHLFRFDIASVAQHVCLSPSRLSHLFR
LRIDEVARHVCLSPSRLAHLFRLRIDEVARHVCLSPSRLAHLFR
MTRGDIGNYLGLTVETISRLLGMTRGDIGNYLGLTVETISRLLG
VTLEALADQVGMSPFHLHRLFKVTLEALADQVGMSPFHLHRLFK
                    ..

Structural or functional motifStructural or functional motif
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eeMATRIX MakerMATRIX Maker
(http://motif.stanford.edu/ematrix-maker/)(http://motif.stanford.edu/ematrix-maker/)
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An An eeMATRIXMATRIX
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eeMATRIX SearchMATRIX Search
  (http://motif.stanford.edu/ematrix/)(http://motif.stanford.edu/ematrix/)
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eeMATRIX Search ResultsMATRIX Search Results
  (http://motif.stanford.edu/ematrix-search/)(http://motif.stanford.edu/ematrix-search/)
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Fraction of ORFs with Fraction of ORFs with eeMATRIX HitsMATRIX Hits
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eMATRIX & Smith eMATRIX & Smith Waterman Waterman IdentifyIdentify
77% of Human Proteins77% of Human Proteins



© Doug Brutlag, 1999© Doug Brutlag, 1999

BLOCKS+ Is Based On SeveralBLOCKS+ Is Based On Several
Protein Family DatabasesProtein Family Databases

PROSITE

PRINTS

Pfam

ProDom

DOMO

BlockMaker

BlockMaker

BLOCKS

BLOCKS+
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PSI-BLAST In BriefPSI-BLAST In Brief

1) Compare the query sequence to database1) Compare the query sequence to database

2) Construct profile from significant similarities2) Construct profile from significant similarities

3) Compare the profile to database3) Compare the profile to database

4) Repeat step 2 and 3 until convergence4) Repeat step 2 and 3 until convergence
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PSI-BLAST Results ContainPSI-BLAST Results Contain
Multiple Similar RegionsMultiple Similar Regions

Major Steps:Major Steps:

1) Clustering1) Clustering

2) Alignment2) Alignment

3) Trimming3) Trimming
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8

2

9

Clusters Are Organized Into GroupsClusters Are Organized Into Groups
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DNPYIVRMIGICEAE-SWM
DHPNIIRLEGVVTKSRPVM

DNPYIVRMIGICEAESWM
QHPRLVRLYAVVTQEPIY

QUERY: MQQL-DNPYIVRMIGICEAE-SWM
SUBJECT3: MKMIGKHKNIINLLGACTQDGPLY

 DNPYIVRMIGICEAE-SWM
 DHPNIIRLEGVVTKSRPVM

 DNPYIVRMIGICEAESWM
 QHPRLVRLYAVVTQEPIY

QUERY: MQQL
SUBJECT1: MGQF

QUERY: MQQL
SUBJECT2: MKQL

 SWM
 PIY

Multiple Sequence Alignment IsMultiple Sequence Alignment Is
Based On Pairwise AlignmentsBased On Pairwise AlignmentsGaps Are Propagated To Make AlignmentGaps Are Propagated To Make Alignment
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LARDIYKNPDYVRRGDT-RLPLKWMAPESIFDKVYSTKSDVWSYGVLLWEIFSLGGSPYPGV-Q-MD-EDFCSRLKEGMR
LARDIYKNPDYVRRGDT-RLPLKWMAPESIFDKVYSTKSDVWSYGVLLWEIFSLGGSPYPGV-Q-MD-EDFCSRLKEGMR
LARDIYKDPDYVRKGD-ARLPLKWMAPETIFDRVYTIQSDVWSFGVLLWEIFSLGASPYPGV-KIDE-E-FCRRLKEGTR
LARDIYKDPDYVRKGD-ARLPLKWMAPETIFDRVYTIQSDVWSFGVLLWEIFSLGASPYPGV-KIDE-E-FCRRLKEGTR
LARDIKNDSN-YVVKGNARLPVKWMAPESIFNCVYTFESDVWSYGIFLWELFSLGSSPYPGM-P-VDSK-FYKMIKEGFR
LARDIYKNPDYVRKGDT-RLPLKWMAPESIFDKIYSTKSDVWSYGVLLWEIFSLGGSPYPGV-Q-MD-EDFCSRLREGMR
LARDIYKDPDYVRKGD-ARLPLKWMAPETIFDRVYTIQSDVWSFGVLLWEIFSLGASPYPGV-KIDE-E-FCRRLKEGTR
LARDIKNDSN-YVVKGNARLPVKWMAPESIFNCVYTFESDVWSYGIFLWELFSLGSSPYPGM-P-VDSK-FYKMIKEGFR
LARDIKNDSN-YVVKGNARLPVKWMAPESIFNCVYTFESDVWSYGIFLWELFSLGSSPYPGM-P-VDSK-FYKMIKEGFR
LARDIKNDSN-YVVKGNARLPVKWMAPESIFNCVYTFESDVWSYGIFLWELFSLGSSPYPGM-P-VDSK-FYKMIKEGFR
LARDIRNDSNYVVKG-NARLPVKWMAPESIFNCVYTFESDVWSYGILLWELFSLGSSPYPGM-P-VDSK-FYKMIKEGYR
LARDIRNDSN-YVVKGNARLPVKWMAPESIFSCVYTFESDVWSYGIFLWELFSLGSSPYPGM-P-VDSK-FYKMIKEGFR
LARDIMHDSNYVSKGSTF-LPVKWMAPESIFDNLYTTLSDVWSFGILLWEIFSLGGTPYPGMIV-DS-T-FYNKIKSGYR
LARDIYKDPDYVRK-GSARLPLKWMAPESIFDKVYTTQSDVWSFGVLLWEIFSLGASPYPGV-QINE-E-FCQRLRDGTR
LARDIYKDPDYVRK-GSARLPLKWMAPESIFDKVYTTQSDVWSFGVLLWEIFSLGASPYPGV-QINE-E-FCQRLKDGTR
LARDIMHDSNYVSKGSTF-LPVKWMAPESIFDNLYTTLSDVWSYGILLWEIFSLGGTPYPGM-M-VDST-FYNKIKSGYR
LARDIMHDSNYVSKGSTF-LPVKWMAPESIFDNLYTTLSDVWSYGVLLWEIFSLGGTPYPGM-M-VDST-FYNKIKSGYR
LARDIMHDSNYVSKGSTF-LPVKWMAPESIFDNLYTTLSDVWSYGILLWEIFSLGGTPYPGM-M-VDST-FYNKIKSGYR

Gapped Alignments Are TrimmedGapped Alignments Are Trimmed
to Form to Form UnGappedUnGapped Blocks Blocks
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D(i) = log2 20 + pk (i)log2 pk (i)
k =1

20

∑ > 2(bits)

Edges Are Extended If Pass TestEdges Are Extended If Pass Test

LARDIYKNPDYVRRGDT-RLPLKWMAPESIFDKVYSTKSDVWSYGVLLWEIFSLGGSPYPGV-Q-MD-EDFCSRLKEGMR
LARDIYKNPDYVRRGDT-RLPLKWMAPESIFDKVYSTKSDVWSYGVLLWEIFSLGGSPYPGV-Q-MD-EDFCSRLKEGMR
LARDIYKDPDYVRKGD-ARLPLKWMAPETIFDRVYTIQSDVWSFGVLLWEIFSLGASPYPGV-KIDE-E-FCRRLKEGTR
LARDIYKDPDYVRKGD-ARLPLKWMAPETIFDRVYTIQSDVWSFGVLLWEIFSLGASPYPGV-KIDE-E-FCRRLKEGTR
LARDIKNDSN-YVVKGNARLPVKWMAPESIFNCVYTFESDVWSYGIFLWELFSLGSSPYPGM-P-VD-K-FYKMIKEGFR
LARDIYKNPDYVRKGDT-RLPLKWMAPESIFDKIYSTKSDVWSYGVLLWEIFSLGGSPYPGV-Q-MD-EDFCSRLREGMR
LARDIYKDPDYVRKGD-ARLPLKWMAPETIFDRVYTIQSDVWSFGVLLWEIFSLGASPYPGV-KIDE-E-FCRRLKEGTR
LARDIKNDSN-YVVKGNARLPVKWMAPESIFNCVYTFESDVWSYGIFLWELFSLGSSPYPGM-P-V-SK-FYKMIKEGFR
LARDIKNDSN-YVVKGNARLPVKWMAPESIFNCVYTFESDVWSYGIFLWELFSLGSSPYPGM-P-V-SK-FYKMIKEGFR
LARDIKNDSN-YVVKGNARLPVKWMAPESIFNCVYTFESDVWSYGIFLWELFSLGSSPYPGM-P-V-SK-FYKMIKEGFR
LARDIRNDSNYVVKG-NARLPVKWMAPESIFNCVYTFESDVWSYGILLWELFSLGSSPYPGM-P-V-SK-FYKMIKEGYR
LARDIRNDSN-YVVKGNARLPVKWMAPESIFSCVYTFESDVWSYGIFLWELFSLGSSPYPGM-P-V-SK-FYKMIKEGFR
LARDIMHDSNYVSKGSTF-LPVKWMAPESIFDNLYTTLSDVWSFGILLWEIFSLGGTPYPGMIVD-S-T-FYNKIKSGYR
LARDIYKDPDYVRK-GSARLPLKWMAPESIFDKVYTTQSDVWSFGVLLWEIFSLGASPYPGV-QINE-E-FCQRLRDGTR
LARDIYKDPDYVRK-GSARLPLKWMAPESIFDKVYTTQSDVWSFGVLLWEIFSLGASPYPGV-QINE-E-FCQRLKDGTR
LARDIMHDSNYVSKGSTF-LPVKWMAPESIFDNLYTTLSDVWSYGILLWEIFSLGGTPYPGM-M-VDST-FYNKIKSGYR
LARDIMHDSNYVSKGSTF-LPVKWMAPESIFDNLYTTLSDVWSYGVLLWEIFSLGGTPYPGM-M-VDST-FYNKIKSGYR
LARDIMHDSNYVSKGSTF-LPVKWMAPESIFDNLYTTLSDVWSYGILLWEIFSLGGTPYPGM-M-VDST-FYNKIKSGYR
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Overlapping Blocks Are MergedOverlapping Blocks Are Merged

LARDIYKNPDYVRRGDTRLPLKWMAPESIFDKVYSTKSDVWSYGVLLWEIFSLGGSPYPGVQMDEDFCSRLKEGMR
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eBLOCKs eBLOCKs SummarySummary

•• SWISS-PROTSWISS-PROT

•• 79,449 Sequences79,449 Sequences

•• Filtered Target SetFiltered Target Set

•• 57,266 Sequences57,266 Sequences

•• PSI-BLAST SearchesPSI-BLAST Searches

•• 17,41517,415

•• Final Number Of Seed SequencesFinal Number Of Seed Sequences

••   9,503  9,503

•• Final Number Of GroupsFinal Number Of Groups

•• 16,65816,658

•• Final Number Of BlocksFinal Number Of Blocks

•• 74,39674,396
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Comparing With BLOCKS+Comparing With BLOCKS+

•• LAMALAMA
•• Compares Compares PSSMsPSSMs in Pairs Of Blocks in Pairs Of Blocks

•• Blocks ContentsBlocks Contents
•• At Least One Common SequenceAt Least One Common Sequence



© Doug Brutlag, 1999© Doug Brutlag, 1999

BLOCKS+
(9,498)

78%

eBLOCKs
(74,396)

38%

eBLOCKs eBLOCKs Is More ComprehensiveIs More Comprehensive
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Web Access toWeb Access to eBLOCKS eBLOCKS
(http://eblocks.stanford.edu)(http://eblocks.stanford.edu)
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An Entry From eBLOCKsAn Entry From eBLOCKs
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A Sample Keyword SearchA Sample Keyword Search
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Search A SequenceSearch A Sequence


