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Fusion discovery from transcriptome sequencing

— T — | Discordant reads

Anchor Length = min (I, 1) L r

Sources of ambiguously mapping anchor reads
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Minimum Overlap Junction Optimizer (MOJO)

Method to identify canonical fusions from paired-end

b. identify condidate fusions

transcriptome data

«. Identify anchor reads

e. Filter fusion junctions
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MOJO Sensitivity

# true positive fusions detected

Comparison dataset: 18 cell lines transcriptomes with previously
validated fusions

Sensitivity (canonical fusions)
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Overlap in sensitivity (# of fusions)
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MOJO Specificity

# of low confidence (LC) calls

Low confidence calls

550 -
500 -
# methods sharing 2

450 - fusion call c
@)

400- ‘5
=

350 -
@)
-

300 - G
o

250 - (]
)
(©

200 - -
>
| -

150 - ()
3

100 - (@)
2

N
IC.'I
o
o
=

deFuse
ChimeraScan
SOAPfuse
Tophat
ShortFuse
MapSplice
FuslonCatcher
FuslonHunter
FuslonMap

o o
[ss] =]

# LC calls/(# LC + # TP)

e
—

S
o

ot
o]
1

=
Y
|

=
[
1

Increasing specificity with higher
number of anchor reads
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Post-processing

Recurrent <

!

Pooling reads across samples

Gene A Gene B

1

Filter out artifacts
(alignment/annotation)

| GeneA | GeneB J GeneA _GeneB

.

At least 1 call w/high stringency
Two “proper” anchor reads

Gene B
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*- exceptions for 5’/3’ read coverage bias

Gene A

MOJO BT 7 djscordant reads

| ey |
High sensitivity mode |- ==-= &
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1 anchor read
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Singleton
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High stringency
Two “proper” anchor reads

Gene A Gene B
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*- exceptions for 5’/3’ read coverage bias

High confidence calls ——

R
Filter out artifacts and polymorphic fusions

* Fusion calls from 1,790 normal transcriptomes
across 33 tissue types in GTEX

» Fusion calls from 674 paired normal transcriptomes
in TCGA

- ' |

15,582 high confidence somatic fusions




Known recurrent fusions

BLCA
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Total Calls
Evidence
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LAML marker paper
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FGFR3_TACC3 ! 1 1 2 2 2 1 1 5 2 58

FGFR3::TACC3 EGFR_SEPT14 1 2 15

. LANCL2 SEPT14
in 20% of GBMs =
SEC61G_EGFR 5

EGFR_SEC61G 3 1 1

GBM markgr
paper

SFPQ_TFE3 5 1
TRIP12_SLC16Al14 2 1
DHX33_NLRP1 2

CCDC6_RET 1 1 24
ETV6_NTRK3 1 2 1 10
TPM3_NTRK1 1 2

3

PAX8_PPARG 5
CD74_ROS1 2 2
6

5

KIRC
marker

EML4_ALK 5 1
TCF7L2_VTI1A 2 1 1 1
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Novel recurrent fusions

AR HEHEHBHEHEE T HHEE R
g | @ | o | U alo|T|=|=|=[3|8|5|2|2|8 ElE| S| 2| L5 |E|5]3 J | E
=

Total 78 | 228 11041173 | 264 28 |169(425| 66 (513170172 (369|166 (513|483 (416 73 |280( 85 |105|374| 266 (505|156 57 g %
XPR1_BC036830 1 5 | 4 2 19 [ 0
CTSB_FDFT1 2 [ 2 [ 1] 1 5 2 s a| 1] 1 e @ [ 22 35 | 11
KIE26B_SMYD3 1 4 1| 4 1] 2 1] 31 | 78
TRPS1_EIF3H 3 29 | 211
BMPR1B_PDLIMS 4 5 28 | 39
CCAT1_LOC727677 1 1 || 1 | 1 4 2% [ 0
ESR1_CCDC170 2 2| 1| 24 |17
LOC100128675_LGI4 = 23 100
ZC3HTA_BCAR4 1| 2 [5 1 4 1| s 3 21 | 100
NTN1_STX8 2 18] 2 5 | 4 1 1 20 | 100
COL14A1_DEPTOR 2 P 19 | 26
GTF2I_GTF2IRD1 3 2 1 1 12 | 33
TTC6_MIPOLL || 3 18 | 0
MATR3_CTNNAL 3 |11 1 1 3 1 1 | & 16 | 88
RPL39L_ST6GAL1 3 |1 1 | 2 15 | 73
UBE2Z_SNF8 13 [1]1 1| 3 2 1 1 1 15 | 87
MLLS_LHFPL3 1 1 1| 2 3 1] 3 1] 1] 14 |71
NOCAL_FBRSL1 1 2 1 4 1] 1 3 | 1 14 | 57
PDE4D_DEPDCIB 1 1| 3 2 14 | 36
AK125727_ANGELL 1| 1 1 3 1 13 | 0
EIF38_MAD1L1 3 | 1 1 1 1 2 (1] 13|62
PPP1CB_PLB1| 1 2 1 1 1 13 | 38
RPS15A_ARL6IP1 1| 4 12112 1 1 13 | 69
HIAT1_SLC35A3 | 6 | 1 1 1 2 |1 12 | 100
HIF1A_PRKCH 2 3 | 2 1 1 12 | 67
MYHS_TXN2 2 | 2 1 1 1 12 | 33
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Functional validations workflow

Create stable cell
Synthesize Package into viral lines expression

fusion constructs particles fusion construct

Lot || MCF10A
NIH3T3

construct

Preliminary results:

11 fusion constructs (9 fusion genes)
— 7 novel fusions + 2 positive controls
MCF10A

Proliferation assays:
— EdU
— CellTiter Glo

Assay for three
hallmarks of cancer

Proliferation

Invasiveness

Evasion of
apoptosis

Pei-Chun Lin
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Future directions

Functional validations

— Using a different cell line (NIH3T3)

— Over-expressing full length individual genes as controls
— Further characterization of functional fusions

Recurrently fused genes are of significant interest

Integrated analysis to find associations between
copy number alterations, mutations and fusion
events
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