exceRpt

automatic pre-
processing and QC of
sequence reads

absolute quantitation
by quantification of
exogenous spike-in
sequences

explicit rRNA filtering &
QC

quantify many different
smallRNA types

choice of 3 end-points

‘ standard formatsj>

+ primers

remove adapters

sequenced read (50nt)

}

AGATCGGAAGAGCACACGTCTGAACTCCAGTCAC

for reads >15nt

map using
bowtie2

hierarchical

mapping
using bowtie

choreographed
by sRNABench

smallRNA (~20-30nt) adapter (~20-30nt)

sRNABench

read-quality filter
fastQC read length analysis

optional: map to spike-in library

unmapped reads

unmapped reads

unmapped reads

map to host genome
(hg19 hg38 mm10)

map to

endogenous miRNAs

unmapped reads

map to 0
tRNAs, piRNAs, & gencode

unmapped reads

map to UniVec contaminants

map to 9
exogenous miRNAs

unmapped reads

]input

=

map to 45S, 5S, & mitochondrial rRNAs

=~

‘ map using STAR]> map to all genomes in ensembl & NCBI e

preprocessing
filtering

QC

endogenous
alignment

exogenous
alignment



effect of
filtering

- what happens to
alignments when we
individually remove
upstream libraries?

. gencode < RE

- UniVec / RE have
largest effect on
exogenous genome
alignments

input-  100.0%
successfully_clipped -  100.0%
failed_quality_filter - 0.0%

failed_homopolymer _filter - 0.0%

calibrator - 0.0%

UniVec_contaminants - 7.0%

rRNA - 4.2%

reads_used_for_alignment- = 88.8%
genome -

miRNA_sense -

miRNA_antisense - 0.9%
tRNA_sense - 0.4%
tRNA_antisense - 0.0%
piRNA_sense - 0.1%

piRNA antisense - 0.1%
gencode_sense - 4.6%
gencode_antisense - 3.9%
repetitiveElement_sense - 1.5%
repetitiveElement_antisense - 1.2%
circularRNA_sense - 0.0%
circularRNA_antisense - 0.0%

input_to_ miRNA_exogenous - | 20.7%

miRNA_exogenous_sense - 0.0%
input_to_exogenous_genomes - | 20.7%
exogenous_genomes - 1.4%

SRR822433_1_noQualFilter -

100.0%
100.0%

10.3%
0.1%
0.0%
0.0%
3.8%

85.8%

0.9%
0.4%
0.0%
0.2%
0.1%
4.8%
5.8%
1.8%
1.2%
0.0%
0.0%
19.8%
0.0%
19.8%
2.0%

SRR822433_2 noUniVec -

100.0%

100.0%
10.3%
0.1%
0.0%
6.4%
0.0%
83.3%

0.9%
0.4%
0.0%
0.2%
0.1%
4.5%
4.6%
2.3%
1.3%
0.0%
0.0%
18.4%
0.0%
18.4%
1.3%

NA -

SRR822433_3 noRiboR

100.0%
100.0%

10.3%
0.1%
0.0%
6.4%
3.8%

79.5%

0.9%
0.0%
0.0%
0.1%
0.1%
3.9%
3.5%
1.3%
1.0%
0.0%
0.0%
18.4%
0.0%
18.4%
1.3%

NA

SRR822433_4 notR

100.0%
100.0%

10.3%
0.1%
0.0%
6.4%
3.8%

79.5%

0.9%
0.4%
0.0%
0.0%
0.0%
3.8%
3.5%
1.2%
1.0%
0.0%
0.0%
18.4%
0.0%
18.4%
1.3%

PIRNA -

SRR822433 5 no

100.0%
100.0%

10.3%
0.1%
0.0%
6.4%
3.8%

79.5%

0.9%
0.4%
0.0%
0.1%
0.1%
0.0%
0.0%
4.7%
4.2%
0.0%
0.0%
18.7%
0.0%
18.6%
1.4%

SRR822433 6 noGencode -

100.0%
100.0%

10.3%
0.1%
0.0%
6.4%
3.8%

79.5%

0.9%
0.4%
0.0%
0.1%
0.1%
3.7%
3.4%
0.0%
0.0%
0.0%
0.0%
19.4%
0.0%
19.4%
1.7%

SRR822433 7 _noRE -

100.0%

100.0%
10.3%
0.1%
0.0%
6.4%
3.8%
79.5%

0.9%
0.4%
0.0%
0.1%
0.1%
3.7%
3.4%
1.2%
1.0%
0.0%
0.0%
18.4%
0.0%
18.4%
1.3%

SRR822433_8 noCirc -

100.0%
100.0%
10.3%
0.1%
0.0%
6.4%
3.8%
79.5%

0.9%
0.4%
0.0%
0.1%
0.1%
3.7%
3.4%
1.2%
1.0%
0.0%
0.0%
18.4%
0.0%
18.4%
1.3%

peline -

SRR822433_FullPi



mappability

what happens if we
run the smallRNA
ibraries through the
nipeline as if they
were reads?

mMiRNAs include all
species, but most are
highly conserved

- 1/20 piRNAs are rRNA

input - 100.0% 100.0% 100.0% 100.0% 100.0%
clipped = 100.0% 100.0% 100.0% 100.0% 100.0%
failed_quality_filter - 0.0% 0.0% 0.0% 0.0% 0.0%
failed_homopolymer _filter - 0.3% 0.3% 0.3% 0.0% 0.0%
UniVec_contaminants - 0.0% 0.0% 0.0% 0.0% 0.0%
rRNA - 0.1% 0.2% 0.1% 5.0% 0.0%
reads_used_for_alignment - 99.6% 99.5% 99.6% 95.0% 100.0%
genome - 75.5% 75.5% 73.9% 94.9% 84.2%
miRNA_sense - |\ 826%  324% .  27.7% 0.0% 0.0%
mMiRNA_antisense - 0.6% 0.6% 0.3% 0.0% 0.0%
tRNA _sense - 0.0% 0.0% 0.0% 0.2% 84.2%
tRNA_antisense - 0.0% 0.0% 0.0% 0.0% 0.0%
piRNA_sense - 0.0% 0.0% 0.0% 94.6% 0.0%
piRNA_antisense - 0.0% 0.0% 0.0% 0.1% 0.0%
gencode_sense - 7.8% 7.7% 8.3% 0.0% 12.3%
gencode_antisense - 4.9% 4.9% 5.8% 0.0% 3.2%
repetitiveElement_sense - 8.1% 7.9% 7.5% 0.0% 0.5%
repetitiveElement_antisense - 8.9% 9.1% 7.4% 0.0% 25.8%
circularRNA_sense - 0.0% 0.0% 0.0% 0.0% 0.0%
circularRNA_antisense - 0.0% 0.0% 0.0% 0.0% 0.0%
input_to_miRNA_exogenous - 18.7% 18.7% 20.8% 0.0% 0.0%
miRNA _exogenous_sense - 13.6% 13.6% 14.9% 0.0% 0.0%
input_to_exogenous_genomes - 1.4% 1.4% 1.4% 0.0% 0.0%
exogenous_genomes - 1.2% 1.2% 1.4% 0.0% 0.0%
| | | | |
) () o o ()
c £ £ L =
© © © © ©
o o o o o
o o o o o
=] =] =] =] =]
L L L L L
03| OOI Ol OO| OOI
~ ™ ~ ™ ™
o (@) = @) o
N < e _C
_ _ El N N
> 3 S S >
cu © P x nd
m m ® a
i i m
S £ =



