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Cluster chimeric reads
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® Experimental protocols: COMRADES, PARIS, SPLASH ...
® Clustering methods: CRSSANT, RNAnue, DuplexDiscovereR ...

® DG ranking: support read count, hybrid prediction ...

How to locate base pair in DG?
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Base pair location in chimeric reads are strongly shifted (18s rRNA as example)
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® 18s structure from 6YBS and 6YBW
® Found at least one canonical base pair in 24% chimeric reads

3/11



Base pair location in chimeric reads are strongly shifted (18s rRNA as example)
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se pair location in chimeric reads are ngly shifted (18s rRNA as example
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BlockBuster in 1D

® |dentify miRNA (off)target blocks
® Each read is presented by a Gaussian distribution

UGCCUAUUACCAGCGAAUGGACGUGUGGCGCACAGUUGAACGUAGAC AUAACGUAAAC UAUGUAUCA

Reference
(D. Langenberger et al., 2009)
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BlockBuster in 1D

® |dentify miRNA (off)target blocks
® Each read is presented by a Gaussian distribution
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BlockBuster 2D: Let’'s add one dimension

(g, 0p) (wr,o7)

N\_ _/\

—l Left Arm l—l Right Arm l—

5I

5111



BlockBuster 2D: Let’'s add one dimension

(g, 0p) (wr,o7)

N\_ _/\

—| Left Arm |_| Right Arm I—

5111



BlockBuster 2D: Let’'s add one dimension

(g, 0p) (wr,o7)

N\_ _/\

—l Left Arm l—l Right Arm l—

5111



BlockBuster 2D: Cluster extraction

(ugy9) (ury o)

© Determine highest peak (pz, py) from density function f

® Include in the block B, all chimeric reads (¢, r) s.t.
pe € [ue—(00+8z), pe+(00+ )]
py € [pr—(or+6dy), pr+(or+dy)]

Sequence

0z, 0y standard deviation of all uuz, - added in B

Sequence
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Case study: 5s RNA (PARIS, 8BGU)
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Left Arm

Right Arm—

Density shifting solves some problems, but not all ...
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Case study: 18s RNA

® reference (6YBS & 6YBW)

® white: canonical base pairs
® |ower: Chimeric reads heatmap

® upper: Read density function
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Cluster count

® reference (6YBS & 6YBW)

® white: canonical base pairs

® |ower: Chimeric reads heatmap

upper: Clustered DGs

Total Cluster = 410

Read count per cluster

- Median: 4.0

Genomic Position

250 2500

500
2000
750 =
=1
S
- 1500
e
(7]
1000 o
z
]
o
1
1250 000
1500
500

1750

750 1000 1250 1500
Genomic Position

10%

L 102

L 101

Cluster Read Count

8/11



Cluster count

reference (6YBS & 6YBW)

white: canonical base pairs
lower: Chimeric reads heatmap
upper: Clustered DGs

Total Cluster = 410
- Median: 4.0

Read count per cluster
Structure prediction is still
challenging
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Genomic Position

Case study: 18s RNA (Background noise correction)

BB2D Control Adjustment Cluster Analysis
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Conclusion & Perspective

® Base pair location is bias
— Protocal dependent?
— How to locating base pair from crosslinking data

® Base pair is close to resulting duplex group
— Can using empirical base pair distribution help?
— Still need some effort for parameter calibration for fine tuned analysis

® Extension for PK identification and RNA-RNA interaction
— combined with RNAnue or DuplexDiscovereR for fast screening
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