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lntrOduCtlon . . Distribution of sequence length between helices
RNA molecules can adopt well-defined three-dimensional structures of
high complexity to carry out specific functions in a cell. However, even size floops benveen coail elces e oloops et no comil helces
the most complicated RNA structures are composed of basic structural N .
elements such as junctions. RNA junction is the hub of multiple helices - .
involving various functional roles, i.e., self-cleavage, binding domain of in
protein. Because RNA junctions define main architectural features in o -
RNAs, it is important to better understand how these elements are . PR
structured. T s
Obj ective Short sequence size of a loop between helices shows high probability of forming coaxial stacks.

. Classify RNA junctions into a families Interestingly, high probability of non-coaxial helices were observed in a loop size of two.

* Perform analysis over 2D & 3D RNA structure.
* Discover new tertiary RNA motifs and interactions. Novel helix-helix motifs containing G/U receptors and ribose-base interaction
arrange helices in perpendicular conformation.
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RNA family classification and correlation to higher order junctions

Methods iy —
« Compiled datasets containing high-resolution (< 3.0 A) RNA crystal ‘&ﬂ m é:%_gﬁ
structures were collected from RCSB Protein Data Bank’. f’& & E c1=Gaw
« Canonical WC basepairs in single strand regions were searched using the Typelt S
program FR3DS to obtain the secondary structure of RNA. 'ﬁ.ﬁ M G".% .
« Visual inspection was used to verify the correctness of our procedure and ﬁm ?:@’@\@igﬁ:
compared our search outcome to data available from the RNAJunction o
database®.
- A total of 198 RNA junctions were analyzed based on coaxial stackings, and Findings
helical arrangement patterns. »We have found 45 instances of ribose-base interactions mostly located in

the ribosomal RNAs.

* The helix-helix motif interactions, composed of WC base pairs forming an
angle of ~60° between their corresponding planes, involve ribose-base
interactions, which we named ribose-base type | (RI) and ribose-base type

Anatomy of 4-way junctions Distribution of tertiary motifs I (RI1) interactions.

* Loop-loop interactions, mainly A-minor motif, produce parallel interactions.

A « Junctions with a high degree (5 or higher) of branching can be seen as

e composition of junctions of smaller degrees (3 or 4).

Conit e 162 « Smaller loop between helices are more likely to stack each other.

* High percentage of As in loop regions are due to the flexibility of junctions
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7, //M , Conclusions

* From our previous work?, analysis of 54 high- - 5-way and higher junctions are often composed of a mixture of 3- and 4-way

Analysis

Helix Packing
Interactions Loop-loop receptor
16 (3%)

merctons & o o resolution RNA structures, 601 RNA tertiary . .
7 et interactions were found. Most of them occurred Junctions locally. ) ) ) ) ] )
in the 16S and 23S rRNAs. « To stabilize RNA structure, helix-helix motif arranges helices in perpendicular
Fo¥  Coaxial helices and A-minor interactions are configuration.
Laing & Schlick, 2008 (submitted) highly abundant. « Prediction of motifs such as A-minor, coaxial stacking, helix-helix, at the
Frequency of unctions Secuerc pecentage it op regins secondary structure level can help predict 3D configuration
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