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Sequence Similarity vs. Structural Similarity
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RmotifDB

A RNA Structural Motif Database - a web-
based database of RNA structural motifs

AContains structur al I
and 30 UTRs of human
MRNASs were obtained from manually
curated sources, scientists submission
and data mining methods

A Structural motifs in RmotifDB are linked
with Gene Ontology and PubMed entries
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Motif Mining Methods

A RSMatch and Radar
A Histogram-Based Method
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RSmatch (BMC Bioinformatics, 2005)
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Alignment of two RNA secondary structures where the local matches
found by RSmatch are in green.
RSmatch is a dynamic programming algorithm with O(mn) time. .
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RADAR

(Nucleic Acids Research, 2007)

A A web server for RNA data analysis and

research, providing functions for
Clustering
Pairwise structural alignment
Constrained structural alignment
Multiple structural alignment
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@ = = @ g |\ http: fidatalab. njit. edufbiodatafrnafRSmatchfclustering. hkm |"| I}'] "| |'~ -+ ]
“!Iit “glii |Fili {:
RNA Dara Analysis and Research
[Home] [Consensus Structure Prediction] [Clustering] [Segquence Folding]
This method compares the given RMNA structures against one another and outputs the similarity matrix which consists of the
pair-wise alignment scores. This matrix can be used for clustering the RMNA structures.
Subject:
Sample RNA structure dataset
Paste input below OR Upload from file | [ Browse... |
=MNM_0O00032 :1-52 Homo sapiens aminolevualinate, delta-—, synthase 2 [sideroblastic/ hypochromic anemial (ALAE«:
CACCUGUCATTC GG C TS AGTGCAGEECALC AGGARCTITASGETINC LA
L A e A A 0 T T T T T T T T T O I T IR
=MM_014555:1-100 Homo sapiens Solute carrier family 20 [(iron—-regulated transporter)  member 1 (SLC4E0L1)
A A O ST A A FAC GG s O AT AT G A A TS G OGN GETATTA M F A GO TN F SO o
e L O O A A Y A A PSR L T T T e T e T O A A A A A A A A A A e I N I e T IR I ISR I B
MM O0Z051:51-150 Howmwo sSsapiens glypican 1 (GFC1) , mwREMA
CECCGC oS CGEC UGG TC TS G T oSG G oGO I GG G GAGC GG GC GO GEEAC C TG C TGS CC TN G GGG oG -
A T I i e N T T TR LI S A S A o A A A A A . 1IN0 1 T T T e T T T T T T SR T N Y A A Y A A A 1110
=NM_003443:1001-1100 Homo sSapiens tripartite motif-containing Z6 (TRIMZ6), mRNA
GECAGTAC MG TGS CTZAGTTITGAGC AGEGTC ATC AT CTGAGSEAGCGGEAGELAC A CTIGCGGALC aGCTGECELAGCTGGASC MGEAGCTIC LC
L A A A A L S A A A A O A A A O I e I A A T e T T T T T T T T A A AR O O B B
=MNM_018992:451-550 Homo sapiens potassiwn channel tetramerisation domain containing 5 (KECTDS) . mEBNNA bl
< | >
Sap penalty -2 % | (default -20 B
Alignment type O Global & Local
Score matrix
F=ingle-base sScoring matrix: L
n iz = L)
o i -1 -1 -1
Z -1 1 -1 -1
L -1 -1 1 -1
o -1 -1 -1 1 St

Done




Multiple Structural Alignment

©J Results - Mozilla Firefox

File Edit Wiew Go  Bookmarks  Tools  Help

<Z| - L[, - @ ~ @ |\ hittp:ffaria.njit edufbiodata/cqi-bin/R Smatchfentry cai V| @ [eli] “Q, |

*NM 014585:1-100 Howo sapiens solute carrier family 40 (iron-regulated transporter), member 1 (SLC4041), mBMNA i
AGCGEGACGCCCGEGUGGCCCUGAAGGGGACGGGGCGECCCCAGUCGGAGGUCGC AGEGAGCTCCGCCCCCGACTCGGUATAAGAGCUGGGCCCGGCICL

A A PN N R P L I I T I I T o A o O O SR A P O A N ARSI BN AP I I TP I I I O I8 EICIIPIPIPEP [N RIS B
*NM_002081:51-150 Homo sapiens glypican 1 (GPC1l), mRNL
CECCGoCGCCGECUIUUGUUGTCTCCGCCTCCUCGGCCGCCGCCGCCUCUGGACCGCGAGCCGCGCGCGCCGEGACCUTGGCUCUGCCCUTCGCGGGIGSE

B N R N B B I R N P R [NR R NIRRT P O INRRRN

MM 003449:1001-1100 Homo sapiens tripartite motif-containing 26 (TRIMZG), mBENA

GGCAGUAC AUTNGUGGCUGAGTUTGAGC AGGEUCATC AGTTCCIGAGGEAGC GGEAGEAAC ACCUGCUGGALC AGC UGG GAAGCUGGAGC AGGAGCITC AC

FE T O O O O O A A A A A A A A A O I I I T B I A I T I T T I I I I O A A AT I I I Y

*NM 018922:451-550 Homo sSapiens potassium channel tetramwerisation domain containing 5 (KCTDS), mRINA
CAUTAATAALACTUGUAALGGAC AR ATAGAGALCGAGACAGCAAARCATCGCAGEUGCCTGUGRAAGC AUGUGTAC CGUGIGCUGCAGUGCC AGGAGEL

[N PP L R IR I [ NI O O AP [ PR I I T I S O O O Y AP IRRRRRRRN PSRN NN I
*NM_014585:151-250 Homo sapiens solute carrier family 40 [(iron-regulated transporter), member 1 (SLC4041), mBENA
TCGGACGACCUGCUGAGCCUCCCAAACCGCUTCCATALGGCUTTGCCUTUCCALCTITC AGCTAC AGUGUUAGCTAAGUUUGGALRGAAGGALAARAGALL

-------- [ O LR R N R R N R NN R DR RS R R RN DB I B N R

=NM 000146:1-100 Homwo sapiens ferritin, light polypeptide (FTL), mBNA

GUCCCECGEEUCUGUCUCUTGCUTC ALAC AGUGUUUGGAC GEAACAGATCCGGGEACTUCTCUTCCAGCCUCCGACCGCCCUCCGATUUCCUCUC CGCUTGC

L A O S O A A A A YA R A A A Y A IR R R R R R T

The structural alignment result

=== Result of Multiple Alignment ===

Min: 10.75 Max: 13.78 byg: 12,77
# STOCKHOLM 1.0

MM 000032:1-5:2 10 TU-CG-U0CGUCCUC A-GUGCAGGGCAL-CAGGL 39

MM 014585:151-250 52 CA-AC-UUCAGCUAC A-GUGUUAGCUAL-GUUUG g1

NM 000146:1-100 14 GUCUCUUGCUTC AAC A-GUGUUUSGAC G- G—LAC 44

MM _014585:1-100 13 GE-GCG-G-CCCUGAAGGGGACGEEGC-GG—CCC 41
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A Histogram-Based Method for Mining
RNA Structural Motifs
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Histogram Algorithm with RSmatch

A s35t1t8s SgoreforRNA A=|jii+1]
RNA A: 3 28 A #5#1 1" =Kk81 3+1|=6
NI
RNA B:12 - 17 A #5#1 1" gShoreforRNA B=|jii+1]
Aosstbss —f17i12+1]=6
10; 10+
8 81
6 6
4 41
2 21
0 - - 0 - -
i1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

RNA_A RNA B
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Histogram Algorithm with RSmatch (Cont.)

At sst s
RNAA:6 Z10A ! ! ' 5" &
il
RNA_C: 21 - 25 A 115
At sst s

12,

101

1 2 3 4 5 6 7 8 9 10 11
RNA_A

Hcorefor RNA A=|jT i+1|
=101 6+1|=5

Bcorefor RNA C=|jii+1]
Al25i21+1|=5
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IRE at base positions 30-60
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Qil - I:> - %] @ |\ htkp:/faria.njit.edufbicinfofinde::, html V| @ @0 “EL

’ faetting Started @, Latest Headlines

RmotifDB A Database of RNA Structural Motifs 0

Haorne

Search

SESIE FmotifDE supports retrieval and access of EMNA structural motifs in its database . When a query
_ 15 entered, search results are displayed on the Web. Registered users can receive detailed

Register information concerning the search results via email. Please register as an RmotifDB user here.

Contact

Feedback

Already registered for RmotifDB?
Sigh in here

Email Login:

Password:
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) RmotifDB - Mo..
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B Getting Started »

Go  Bookmarks
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RefSeyg ID
NN_000032
NN 025140
NN 003234
NN 008697
NN 021543
NN_004739
NN 014585
NI 019400
NN_138753
NN 010203
N 177678 L
NN_011861
NE_178309
NN 003526
NN 145508
Eg_gégiig File Edit Wew Go Bookmarks
NI_006460 <:z| . E[) . g O @
NN 009653
NIL_OD3 582 | @ Getting Started »
NN 145355
HE 033143 2
NN_005252
NN 011638
HM_005321 | goo o orn
NN 013926
NI 023626 | 545
HN_011666 | o024z
HI_144813 | 554+
un 152944 | ja0an
Done 18530
9219
30061
54180
192231
14176
231148
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237911
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3020
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zzzoo
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51199 v
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