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Supplementary Figures

Supplementary Figure 1: (Related to Figure 1) Absence of enrichment in the Piwi ChIP-seq dataset
(from Huang et al. 2013) and high enrichment of H3K9me3 (from Muerdter et al. 2013) over
consensus transposons. Shown is the coverage of Piwi and H3K9me3 ChIP and control datasets over the
F -element and the 1360 transposon.

Supplementary Figure 2 (following page): (Related to Figure 3) Reproduction and output of the
Huang et al. pipeline. (A) and (B) Raw score distribution and “critical value” determination of ChIP-seq
data and input data: (A) Piwi ChIP-seq and background (input) data from Huang et al. 2013; (B) H3K9me3
ChIP-seq and background data from Muerdter et al. 2013. The scores, which are smaller than the critical value,
are considered as noises. (C) Piwi ChIP scores at different steps of the Huang et al. data processing pipeline. The
tracks show the scores after each indicated step of the pipeline as described in the Supplementary Methods.





Supplementary Figure 3: (Related to Figure 4) Metagene profiles of Pol II ChIP-seq coverage in
WT and piwi-/- flies.



Supplementary Methods

Except for where specifically specified otherwise, all
data processing was carried out using custom-written
python scripts. The dm3/BDGP assembly, release 5
version of the Drosophila melanogaster genome was
used.

ChIP-seq data processing

Sequencing reads (36bp in data from Huang et al.
2013; paired 75bp reads in data from Muerdter et
al. 2013, also analyzed as single-end reads trimmed
down to 36bp length, with essentially identical results;
mixed read lengths trimmed down to 36bp in modEN-
CODE data) were mapped against the genome using
Bowtie 0.12.7 (Langmead et al., 2009) with the follow-
ing settings: ’’-v 2 -k 2 -m 1 --best --strata’’

for unique 36bp alignments, ’’-v 3 -k 2 -m 1 --best

--strata’’ for unique 2x75bp alignments, and ’’-v 0

-a --best --strata’’ for alignments in which multi-
reads were retained. The -X 1000 option was applied
and only concordant read pairs were retained for 2x75bp
H3K9me3 data.

Three different types of signal tracks were then gen-
erated.

1. Unique tracks retaining uniquely mapping reads
only, normalized to RPMs (Reads Per Million
mapped reads) according to the following formula:

Sc,i =
|Rc,i|
|R|
106

(1)

Where Sc,i is the signal score for position i on
chromosome c, |R| is the total number of mapped
reads, and |Rc,i| is the number of reads covering
position i on chromosome c.

2. Tracks normalized for read multiplicity based on
all alignable reads, where the normalization to
RPMs is carried out as follows:

Sc,i =

∑
R∈Rc,i

1

NHR

|R|
106

(2)

Where NHR is the number of locations in the
genome a read maps to.

3. Tracks generated using all alignments without
normalization for multiplicity, i.e. treating each
individual alignment A as if it is a uniquely map-
pable read:

Sc,i =
|Ac,i|
|A|
106

(3)

Reproduction of the processing pipeline used
by Huang et al. 2013

Huang et al. 2013 used the following pipeline to process
their data (described in Yin et al. 2011):

1. Identical sequencing reads were merged into sin-
gle sequences. Of note, this was done be-
fore alignment and apparently (contrary to es-
tablished practices and submission guidelines for
high-throughput sequencing data) the collapsed
rather than the raw reads were submitted to the
Short Read Archive.

2. The collapsed reads were mapped to the genome
using SOAP. An extremely loose recursive align-
ment policy was applied, allowing for up to 5 mis-
matches and 4 indels for the 36bp reads used.

3. SOAP results were filtered by imposing the fol-
lowing requirement on alignments:

|A| ≥ |MM |+ |ID|+ 23 (4)

where |A| is the length of the alignment, |MM | is
the number of mismatches and |ID| is the number
of indels.

The 5’ end of each alignment was recorded. No
normalization for mapping multiplicity was per-
formed.

4. Chromosomes were split into 50bp bins and each
read contributed to 10 bins according to a scoring
matrix, which varies for different samples based
on gel electrophoresis images that are not publicly
available. We used the published matrix from Yin
et al. 2011:

Bin in-
dex

Tag
weight

0 1.000
1 1.000
2 0.988
3 0.958
4 0.916
5 0.844
6 0.747
7 0.628
8 0.502
9 0.387

5. Scores for each 50bp bin were normalized to the
total number of alignments, i.e. analogous to
Equation 3:

6. The same steps were carried out for both ChIP
and input

7. Next, a “critical values” was calculated, “beyond
which the corresponding bin numbers in an exper-
imental dataset are always more than those in the
control dataset, was determined for each experi-
mental/control dataset pair” (Fig. S2)



8. A “normalizer” score was calculated as the mean
score for the bins whose values are lower than
the critical value in the whole genome: A nor-
malizer was further determined for each experi-
mental/control dataset pair in a way that the cor-
relation coefficient between these two datasets for
values lower than the critical value are maximized
when the scores of the experimental dataset are
multiplied by this normalizer.”

9. The score of each ChIP sample was normalized by
the ratio of the mean score background and ChIP
in the bins that are lower than the critical value.

10. The ChIP score was further normalized by sub-
tracting the background; however, negative values
were given a score of 0:

SNi
= max((SChIP i

− Sinputi), 0) (5)

11. Final score (SF ) profiles were calculated as:

SFi
= max

(
0, log2

(
SNi

TM(SN )

))
(6)

Where TM is the trimmed mean.

The bin scores at each step of the pipeline for the
region presented in Fig. 1A are shown in Fig. S2.

Analysis of RepeatMasker-annotated repeat
element coverage

The RepeatMasker repeat element annotation down-
loaded from UCSC (Kent et al. 2002) was used for
all repeat analysis. An RPM score was calculated for
each repeat using the following formula:

RPMRE =

∑
R∈RE

1

NHR

|R|
106

(7)

Analysis of consensus-sequence repeat element
coverage

Consensus repetitive elements for Drosophila
melanogaster were downloaded from FlyBase (Mary-
gold et al. 2013). Reads were trimmed down to 36bp as
this was the read length of the Piwi ChIP-seq data from
Huang et al. 2013. Reads were then aligned against
the Flybase repetitive element consensus sequences us-
ing Bowtie 0.12.7 (Langmead et al., 2009) with the
following settings: ’’-v 3 -a --best --strata’’, i.e.
allowing for up to 3 mismatches, and unlimited num-
ber of locations a read can map to. Read counts were
calculated for each repetitive element and normalized
to RPM against the total number of reads (|R ∈ G|)
aligning to the whole genome (with unlimited number
of locations a read can map to) as follows:

RPMREc
=
|R ∈ REc|
|R ∈ G|

106

(8)

where REc refers to the consensus repetitive ele-
ment. For the H3K9me3 dataset from Muerdter et al.
2013, 1x36bp reads were used in these analyses.
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