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Figure S1.
Probe signal (y-axis) as a function of distance to enzyme cut Pmel (x-axis). The green
lines indicate +/- 600 bases from the enzyme cut.

Figure S2.

These figures show the results of bisulfite validation for 3 loci.

A) a gene, two de-methylated probes in the same experiment.

B) AluSq element, microarray methylation profiling performed twice, each time
demonstrating the methylation of the region.

C) AluY element, methylation profiling performed 5 times, each time demonstrating the
de-methylation of the region.

Each figure is composed of a picture generated using UCSC genome browser to plot
the location of the probe in the genomic context. Below, a textual summary that shows
the location of the probe (0), CpG island (*) repetitive elements (T-LTR , A-Alu, 1- Line1
2- Line2, =-other, S-Sine). Vertical bars indicate the location of an enzyme recognition
site for Acil, HHal and McrBC enzymes. The region in the text is analogous to the one
shown above in the UCSC genome browser graphic. The region surrounding the probe
(highlighted in YELLOW on top of the McrBC endonuclease cleavage track) has been
bisulfite treated, amplified and sequenced. The outcome of sequencing is shown in the
bottom portion of the figure. The sequenced reads were aligned to the genomic
sequence using clustalW. Subsequently the alignments were collapsed to only show
locations of Cs in CpGs. An unmethylated CpG is indicated as “O” and methylated as
‘@”.

Figure S3A

Ordering within plots. Per-experiment average methylation levels of the most
informative subset of L1P and the least informative probes near DNA transposons and
AluSq regions. Experiments are not ordered. The faint blue line indicates the average
values of significant L1P probes in normal, non-tumor adjacent, tumor and sperm
experiments (from top to bottom).

Figure S3B

Ordering within plots. Per-experiment average methylation levels of the most
informative subset of L1P and the least informative probes near DNA transposons and
AluSq regions. Experiments ordered within their groups based on L1P - mean(AluSq +
DNA) probe values. The faint blue line indicates the average values of significant L1P
probes in normal, non-tumor adjacent, tumor and sperm experiments (from top to
bottom)

Figure S4A.
Example of a per-experiment plot showing average methylation levels of 4 categories of
genomic compartments. See Supplementary Section 3.

Figure S4B.
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Example of per-category plot showing distributions of average methylation levels of 4
categories of genomic compartments. See Supplementary Section 3

Figure S5.
Normal, Non-Tumor Adjacent, Tumor, Sperm variance in methylation levels ordered by
repetitive element.

Figure S6.
Normal, Non-Tumor Adjacent,, Tumor, Sperm variance in methylation levels ordered by
repetitive element, MaLR.

Figure S7.
Normal, Non-Tumor Adjacent,, Tumor, Sperm variance in methylation levels ordered by
repetitive element, Alu.

Figure S8.
Normal, Non-Tumor Adjacent, Tumor, Sperm variance in methylation levels ordered by
repetitive element, ERV.

Figure S9.
Normal, Non-Tumor Adjacent, Tumor, Sperm variance in methylation levels ordered by
repetitive element, SVA.

Figure S10.
Normal, Non-Tumor Adjacent, Tumor, Sperm variance in methylation levels ordered by
repetitive element, L1P.

Figure S11.

Composite figure explaining the repeat CpG content using alignment plots and bin plots.
The top portion, enveloped using the gray lines describes the specific repetitive element
(alignment).

A) All sequences annotated by repeat masker as belonging to AluYb were filtered to
output only those for which there is a probe on the microarray. From all these
sequences, the ones that are shorter than the median of all sequences were further
excluded to focus the subsequent analysis on longer (possibly full length) elements. The
alignment of 60 of those sequences selected at random was then created using
clustalw2 (1.0.11) program and standard parameters. The output of clustalw2 was
subsequently parsed using a series of custom python and R scripts to create the figure.
The nucleotides are colored to highlight the GC rich regions using the following scheme:
G - yellow, C - green, A - light gray, T - pink

B)

Summary of the alignment in A), histogram indicates relative conservation of CpG at a
given location. Per alignment locus, the number of CpGs was counted and normalized
by the number of sequences aligned (i.e. 60)

C)
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Summary of the alignment in A), (inverted) stacked histogram that summarizes a
distribution of nucleotides at a given location. The bars are stacked from the most
abundant nucleotide on the top, to the least abundant on the bottom. The colors are the
same as in the part A). The most abundant nucleotide is marked in the middle of its bar.

The bottom portion characterizes the genomic context of the repetitive element family
(bin plot).

The first 4 sub-plots, characterize all repetitive elements of a particular class in the
human genome. The bins of plot D summarize the distribution of CpG counts in all
sequences of all repetitive elements from a given lineage (the central bin marked in red)
and 1,500 bases up~ and downstream from the repeat in 100 base increments per bin.
The distribution of CpG in the repeat bin and external bins are presented in the form of
a standard box and whisker plot, where the thick line inside the box indicates a median,
the box is drawn around 25t and 75t percentiles, and the outliers are indicated as dots.

Plots E and F keep the binning structure of the sequence as in plot D, and show the
average number of potential enzyme cuts among all the sequences per bin normalized
to the size of the bin. Gray lines indicate the standard deviation.

Plot G is pertinent to the red bin of Plot D, it shows the distribution of sizes of all
genomic repeats of a given family which were included in the central bin of plot D.

The plot H-K are analogous to D-G, with the only difference being that now the subset
of repeats with a probe on the microarray are included in this analysis.

The plot L shows the repeat associated probe’s location with respect to the repetitive
element.

The supplementary figures S12 through S21 contains the bin plots for all families and
subfamilies of probed repetitive elements discussed in the main text of the article. 54
alignment plots for these families are available in a zipped archive in the Supplementary
Materials.

Figure S12.

CpG content summary for lineages of probed MaLR repetitive elements and 1,500
nucleotides up and down stream from the repeats. The flanking sequence is displayed
in bins of 100 bases long.

Figure S13.

CpG content summary for lineages of probed Alu repetitive elements and 1,500
nucleotides up and down stream from the repeats. The flanking sequence is displayed
in bins of 100 bases long.

Figure S14.
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CpG content summary for lineages of probed ERV repetitive elements and 1,500
nucleotides up and down stream from the repeats. The flanking sequence is displayed
in bins of 100 bases long.

Figure S15.

CpG content summary for lineages of probed SVA repetitive elements and 1,500
nucleotides up and down stream from the repeats. The flanking sequence is displayed
in bins of 100 bases long.

Figure S16.

CpG content summary for lineages of probed L1P repetitive elements and 1,500
nucleotides up and down stream from the repeats. The flanking sequence is displayed
in bins of 100 bases long.

Figure S17.
CpG content side-by-side comparison of an older versus younger lineage within
repetitive family, MaLR: MLT1C - MST1A

Figure S18.
CpG content side-by-side comparison of an older versus younger lineage within
repetitive family, SVA: SVA_F - SVA_B

Figure S19.
CpG content side-by-side comparison of an older versus younger lineage within
repetitive family, L1P: L1PA17 - L1PA4

Figure S20.
CpG content side-by-side comparison of an older versus younger lineage within
repetitive family, L1P: L1PA3 - L1HS

Figure S21.
CpG content side-by-side comparison of an older versus younger lineage within
repetitive family, Alu: AluYd8 - AluYb9

Figure S22.

ASCIIMAPs showing the location of probes interrogating MaLR elements.

The text provides a summary of a region using ASCII characters (generated using a tool
ASCIlIMap). The ASCIIMap tracks show the location of the probe (0). The location of a
CpG island is marked underneath (*) as are the locations of repetitive elements in the
area (1-Line1, 2-Line2, T-LTR(MaLR), S- SINE, =-other, A-Alu, etc.). The vertical bars
() indicate the presence of an enzyme recognition site for Acil, HHal and McrBC
enzymes respectively. The resolution of 1 character is about 15 nucleotides. The
regions shown are approximately 1kb in length. The genomic coordinates of each
regions are given using HG16 build of the human genome. Note that in some cases a
probe appears to map inside a region designated as a repetitive element. The probe
design algorithm always ensures that the sequence is unique before designing a probe.
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The apparent paradox that a repetitive element may have parts that are unique
sequences can be explained by considering the age of the repetitive elements for which
the probe is designed. For example, an element of the family MLT1C, 85 MYO: over a
span of millions of years since it appeared in its original form in the genome, its
sequence have deteriorated from its consensus so much that although the element can
still be classified as MLT1C now (based on the overall structure and certain sequence
patterns), its sequences acquired enough random mutations that the probe algorithm
can recognize certain parts within this MLT1C as unique in the genome. This can be
best illustrated in the Supplementary Figures S12 through S16, in the “repeat
associated probes per bin” panels. For repetitive element families that are younger, i.e.
the elements that haven’t had evolutionary time to acquire mutations differentiating
them from their respective consensus, the probe designer most likely designs the probe
within the 100 bases flanking region of the repetitive element. Conversely, for the older
repetitive elements (20, 30, 40+ MYOQ), the probe designer is able to find regions that
have uniquely diverged from the global consensus of the repeat family. The archive of
alignments of repetitive elements within their families included in the Supplementary
Materials further illustrates how similar or divergent the sequences are within a lineage
of repetitive elements.
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Probe signal as a function of distance to enzyme cut Pmel
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Figure S2A.

H. sapiens solute carrier family 4, sodium bicarbonate transporter, member 10 mRNA.
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AluSq element within MLTI1C flanks
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Figure S2C.

AluY element with L2 and MER5A1 flanking elements
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Figure S4B.
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Figure S5.
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Figure S6. <<<GAIN of methylation methylation LOSS>>>

MLT1B (Normals)
MLT1B (Adjacent)
MLT1B (Tumor)
MLT1B (Sperm)
MLT1A (Normals)
MLT1A (Adjacent)
MLT1A (Tumor)
MLT1A (Sperm)
MLT1D (Normals)
VILT1D (Adjacent)
MLT1D (Tumor)
MLT1D (Sperm)
MLT1C (Normals)
VILT1C (Adjacent)
MLT1C (Tumor)
MLT1C (Sperm)

MSTB (Normals)
MSTB (Adjacent)
MSTB (Tumor)
MSTB (Sperm)
THE1A (Normals)
THE1A (Adjacent)
THE1A (Tumor)
THE1A (Sperm)
THE1B (Normals)
THE1B (Adjacent)

THE1B (Tumor)
THE1B (Sperm)
MSTA (Normals)

MSTA (Adjacent)
MSTA (Tumor)
MSTA (Sperm)

THE1C (Normals)
THE1C (Adjacent)
THE1C (Tumor)

THE1C (Sperm)

[ [ |
-0.5 15/45 0.0 0.5



Szpakowski et al., Supplementary Figures

Figure S7.

<<<GAIN of methylation methylation LOSS>>>
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Figure S8.
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Figure S9. <<<GAIN of methylation methylation LOSS>>>
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Figure $10. <<<GAIN of methylation methylation LOSS>>>
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Figure S12
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Figure S12
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Figure S13

Aludb

~61 MYO

Aludo

~61 MYO

AluSc

~29 MYO

04 06 08 1.0

0.2

0 400 0.0

04 06 08 1.0

0.0 0.2

0 300

1.0

04 06 08

0.2

0.0

3000

0

Szpakowski et al., Supplementary Figures

CpG content all potential Acil + HHal Distr. of
3691 probed repeats. cuts per 100 bases rep. length
T o
Liastd g ] -
. hwh!m-u Ainiin !
‘HHHHH"fH‘H::HHHH §_
_“\HHHH‘H‘ HHHHHH U1500 Repeat D1500 E
l“”” H H HHIIIII”I all potential McrBC § —
_wm“ww“um\ M cuts per 100 bases :
_\‘\\\‘\\“\‘Hl.:‘“:‘u“”‘\l‘ 5¢c — ‘8_— :
Bl e e s | 30 .
4 e il 1c —| veevwewevewy MdAb o v od +
T T T T T T
U1500 Repeat D1500 U1500 Repeat D1500
Repeat associated
probes per bin
] T—-a—rﬁ'l'l'ﬁﬂ-l_ :h_’mﬁ‘ﬁ'ﬁ'\-\l
U1500 Repeat D1500
CpG content all potential Acil + HHal Distr. of
3598 probed repeats. cuts per 100 bases rep. length
n 5c
i m! TR TMHHH % ]
| \HH,! l!!\\\ Te S
i ‘\Hy\‘u“:‘uu\ [Te}
. ““HH”“”‘”\ o U1500 Repeat D1500 4 -
”““l H HHH HI““” all potential McrBC g4 =
_ mmm‘ ::‘ RN cuts per 100 bases | E
_HH‘H\‘H“‘ “HH‘HHlH 5c - o
s L u Mmi.. i 3¢ S !
N TP 1 M 1¢ | vowvwrerrwe Y orvevervorey od =
T I T T T T
U1500 Repeat D1500 U1500 Repeat D1500
Repeat associated
probes per bin
T T T
U1500 Repeat D1500
CpG content all potential Acil + HHal Distr. of
11020 probed repeats. cuts per 100 bases rep. length
n 5c g
3c < .
] ”l””l!m?s m!mh””l te ° J—
HHHHHHHI et 8— —
_H\HH\HH‘\‘!\HHHHHH\ U1500 Repeat D1500
“'““”HH HHi HHH |||“|| | all potential McrBC g |
] H! 4l cuts per 100 bases b
_1111111111111111111111111‘11:1 5¢ 8 -
[ ity % v
IR Rt T 1c P Sy v o
T T T T — 1 T
U1500 Repeat D1500 U1500 Repeat D1500
Repeat associated
probes per bin
: T T T
U1500 Repeat D1500

24/45



Figure S13

AluSg

~32 MYO

AluSg1

~30 MYO

AluSp

~33 MYO

04 06 08 1.0

0.2

0 4000 0.0

04 06 08 1.0

0.0 0.2

0 200

1.0

04 06 08

0.0 0.2

3000

0

Szpakowski et al., Supplementary Figures

CpG content all potential Acil + HHal Distr. of
18845 probed repeats. cuts per 100 bases rep. length
n 5c o
. 3c 2 ] s
Al it |5 |4
[ERNERRR NN ! Pt O —  —
-Hl‘}::‘kuw“w””}}}‘}}}}} U1500 Repeat D500
'““””HHH HHHHHI”“”” all potential McrBC 8 4
BRULLHILE i cuts per 100 bases «
|
_111111111111“1.‘11111111111111 5¢ 8 -
T T T TRUR TIIT 3c
RHIH ':‘* it 1c v v o
T T T T T T
U1500 Repeat D1500 U1500 Repeat D1500
Repeat associated
probes per bin
L5 TH_HM T
U1500 Repeat D1500
CpG content all potential Acil + HHal Distr. of
1018 probed repeats. cuts per 100 bases rep. length
] 5¢c g
. 3c ¥ .
_H”H!HN ,UHHT'T 1c =4 +
H\H‘\HH‘H?NH\‘HHHHH %_ -—
‘“:::\:u::“:‘_:\“\””\m‘: U1500 Repeat D1500
“I | H ' HH |||||||“ all potential McrBC 8 -
7] i cuts per 100 bases
“H\‘:‘:H“HH“\HHH: o !
_H\Hl\llll“ll\\‘11\”11111 5¢ 7 2 7
L . H‘ IR 3c
* v
— : . 1c |ww AT
T T T T T T e -
U1500 Repeat D1500 U1500 Repeat D1500
Repeat associated
probes per bin
E T ;H-r T T
U1500 Repeat D1500
CpG content all potential Acil + HHal Distr. of
11234 probed repeats. cuts per 100 bases rep. length
n 5c
3c S
. HIWHHM 'mH”m“h fo T
‘H\‘H\Huu HHHH‘\“H o | —_—
—‘H\‘H\HH\I\HHH\:\::H U1500 Repeat D1500 3
I“““”HHH H | HHHHH“”“”' all potential McrBC 3
7] I cuts per 100 bases «
[ |
donn | se A s
Jux‘w“uw& *Huuw‘ 3c -
1 W i e ]
T T I T T T
U1500 Repeat D1500 U1500 Repeat D1500
Repeat associated
probes per bin
: T T T
U1500 Repeat D1500

25/45



Figure S13

AluSg

~33 MYO

AluYa

~11 MYO

AluYab

~6.5 MYO

04 06 08 1.0

0.2

0.0

3000

0

04 06 08 1.0

0.0 0.2

0 600

1.0

04 06 08

0.0 0.2

0 600

Szpakowski et al., Supplementary Figures

CpG content all potential Acil + HHal Distr. of
12120 probed repeats. cuts per 100 bases rep. length
] : 5¢c §_
cese 3¢
: lllmmm» it | !
HH‘HHH\\ EEERRRRRRER RN S =
—HH‘HHH\Hlu\‘\\\\\\\\‘\\ U1500 Repeat D1500
=3 |
I spoeaieRe &1
7] H ! cuts per 100 bases
HH“\HHHH‘H\‘HHHHH o
R NN SN RN NN 5¢c 9_—
Ly | | ]
“i, *f*i' ‘u “"MN‘M 3c ' |
EE R TEALL PR TP T34 M 1c WY TV o 4 !
T T T T T T
U1500 Repeat D1500 U1500 Repeat D1500
Repeat associated
probes per bin
T T T
U1500 Repeat D1500
CpG content all potential Acil + HHal Distr. of
1896 probed repeats. cuts per 100 bases o rep- length
. 3¢ v :
N ; '. l ic 8 . é
”x M.J\” 'THT““M”% @
-mwwmu ““uwwu U1500 Repeat D1500
““““N“mh““‘“““ all potential McrBC g 1
N
4 l“”” il ‘ H |||||“|| cuts per 100 bases |
| | [l
_‘H:\\\l\\\\‘\‘HH‘H\“:H\ 5¢c v 8_ i
HHH\HH\HHHHliLin 3c - .
- s " .. ic
T T T
U1500 Repeat D1500 U1500 Repeat D1500
Repeat associated
probes per bin
] s
T T T
U1500 Repeat D1500
CpG content all potential Acil + HHal Distr. of
1856 probed repeats. cuts per 100 bases o rep- length
] 5 e
3c v
N s 'll 1c 8 - é
mwhl Immgm!!! ®
‘\HH‘HNH”%{‘HHHHM U1500 Repeat D1500
i all potential McrBC g
l“”” HHHH H ”l““” cuts per 100 bases 1
_‘\::\HH\H‘\‘\\H‘H\“:\:: 5c v 8_ E
HHH\Huuluuuxliiux 3c -
- a0 e .. ic
T T T
U1500 Repeat D1500 U1500 Repeat D1500
Repeat associated
probes per bin
] e | | .
T T T
U1500 Repeat D1500

26/45



Szpakowski et al., Supplementary Figures

Figure S13. CpG content all potential Acil + HHal Distr. of
1414 probed repeats. cuts per 100 bases o rep.length
e 4 5¢c % H
o R v 1
c 7 “!;.:'"" ; 1c (8) - =
© T“”HH Tis H”! ”” TH
O-—:\:\‘\‘H‘\H‘i'\\\\\HHH‘\ U1500 Repeat D1500 o
‘2 Pohp gy b et . S
< | all potential McrBC «
> IR AR cuts per 100 bases
[P I ‘ \u [ o
S B! 5c sH i
- © iiii:i.iiiﬂiiitii“ S - ’ o -
o | e IR 1c -
I o T T T o -
< U1500 Repeat D1500 U1500
Repeat associated
probes per bin
~5 MYO 5 u
o O
< 3
- ]
© 7 T T
U1500 Repeat D1500
CpG content all potential Acil + HHal Distr. of
1394 probed repeats. cuts per 100 bases rep. length
o
~ 7 5¢c .
3c v J—
Q4 e ] g | =
R R THHE T ATIRHT ¢ °
m o |1 e dn T
d-u‘ummm”mu RN U1500 Repeat D1500
Q < “i““”“”:“”m T all potential McrBC <7
S ” ””lﬂ HHHHH ”“”” cuts per 100 bases
o | | o
o | [ 5 S - .
>' R R, ‘11111‘11111&1 % v S
3 o et Gt 1c
° = T T
— U1500 Repeat D1500 U1500 Repeat D1500
< Repeat associated
probes per bin
~3 MYO g
< -
7 —
© 7 T T
U1500 Repeat D1500
CpG content all potential Acil + HHal Distr. of
377 probed repeats. cuts per 100 bases rep. length
2 5¢c § T "
© S . 3c v B -
I B L e =
e ee L, T 3 easu, o
© H‘T‘U”?HTT,ny”\?x‘ux‘x: & 7 —*_
U S ] H“}:‘m‘]”"}}mw”}y U1500 Repeat D1500 _ |
IR
< ““l ” s ‘ﬂ “”“| all potential McrBC o :
>_ S l il H HH Il cuts per 100 bases 27 ;
Lo HM\\\ H‘HH _
g_Hll“‘1““11\111‘11‘“111 22 v o | '
s . . n
o 1c
I o T T T
< U1500 Repeat D1500 U1500 Repeat D1500
Repeat associated

probes per bin

~15 MYO

00

1
I |

o
T T T

U1500 Repeat D1500

27/45



Figure S13

AluYd8

~15 MYO

AluYg

~5 MYO

AluYg6

~3 MYO

04 06 08 1.0

0.2

0.0

100

04 06 08 1.0

60 0.0 0.2

1.0

04 06 08

0.0 0.2

60

CpG content
365 probed repeats.

Szpakowski et al., Supplementary Figures

all potential Acil + HHal
cuts per 100 bases

Distr. of

rep. length

o
_ 5 3
3c v _ T
- . 1c =
A A L X =3
\H‘N“HHY"NYHH”T” & 7 1_
_\M:\‘H:H‘:\:;H\::H‘\”‘“ U1500 Repeat D1500 i
[ | =
“I“ | ‘wlw H “”“‘ all potential McrBC ° :
l H H | cuts per 100 bases 27 i
Tyt H\\\\\H“H‘\‘\H
E “ ' ! H [N 5¢c - 1
1 | Lt 11! 1
H“llxllxl e 30 v .
) 1c ©
| | | | SUveVIVITIEIINY vevvevvIvIYIIYY |
U1500 Repeat D1500 U1500 Repeat D1500
Repeat associated
probes per bin
7 =T
T T T
U1500 Repeat D1500
CpG content all potential Acil + HHal Distr. of
253 probed repeats. cuts per 100 bases rep. length
7] 5c ‘
3c )
1 e ; g4 ==
WH‘HH”H.HHH!‘:y‘: +
_\H“u\H\\'ﬂu‘\‘u\“:\:‘\ U1500 Repeat D1500 ;
[N Wl [N | . -
' | ‘” ‘ “ | | |‘ ” all potential McrBC < :
Il “l I cuts per 100 bases i
H“‘\“\H ““HH\HH S H
—HHHHl 11\11“1“11‘ 5¢c v - ;
3c :
_ 1c
T T T e
U1500 Repeat D1500 U1500 Repeat D1500
Repeat associated
probes per bin
] e
T T T
U1500 Repeat D1500
CpG content all potential Acil + HHal Distr. of
237 probed repeats. cuts per 100 bases rep. length
_ 5c .
3c )
o, . 1c M § 4 =
‘”H?fw‘ﬂ HT”!HT‘: T
_H“H\‘H‘u“H‘\‘H“\:\‘H U1500 Repeat D1500 ° :
| .
‘”l“‘ Ly “” | all potential McrBC S
I” ”l H | ”l“ cuts per 100 bases :
| | H H
-Jlu‘lwijmmjjmj“ 50 v g
P 3c H
. 1c
T T T
U1500 Repeat D1500 U1500 Repeat D1500

Repeat associated
probes per bin

p—=_

C
=
o
[=}
o

T T
Repeat D1500

28/45



Figure S14

=
L]

ERVK

ERVL-B4

1.0

00 02 04 06 038

0 1000

08 1.0

02 04 06

100 0.0

1.0

06 0.8

0.0 02 04

15 30

0

Szpakowski et al., Supplementary Figures

CpG content all potential Acil + HHal Distr. of
2133 probed repeats. cuts per 100 bases rep. length
: Lo g1 |
aRiHIT l il | et
‘”‘"‘”””H ," H!” g4 7
[FERRNE 8
_\\HH:::‘HH‘HHH\H" uU1500 Repeat D1500 :
. o
HHHHH“HI'H'H”HHm' all potential McrBC g4
i Hu‘u o cuts per 100 bases ¥
\HHH l ' [N o
T “ “ lii...“a ¢ g
.: ..... . 30 —
Taee . 1c Mv_— v o - -
T T T T T
U1500 Repeat D1500 U1500 Repeat D1500
Repeat associated
probes per bin
T T T
U1500 Repeat D1500
CpG content all potential Acil + HHal Distr. of
301 probed repeats. cuts per 100 bases rep. length
]
5¢c S
I 3c © !
el o sl .
—“‘!‘:HM\YHH"H\ *!Hu” © E
“m““m ‘::“m‘u uU1500 Repeat D1500 S e
’HH}||HlHHi}llH“”H'lH all potential McrBC g4 7
S NIRRT F cuts per 100 bases ° |
|
IR x “1H
. C
1c o - -+
T T T
U1500 Repeat D1500 U1500 Repeat D1500
Repeat associated
probes per bin
T T T
U1500 Repeat D1500
CpG content all potential Acil + HHal Distr. of
57 probed repeats. cuts per 100 bases rep. length
5c o
3c § T
Tes ic
waxux::‘Hx‘y": ]
E ‘ ! w ‘H] o U1500 Repeat D1500 § i
“l “| ﬂ ||”||| all potential McrBC ®
100 ““‘1 Hl ‘u Hu X cuts per 100 bases .
1
11‘111 P, o 20— §_ _3_
C 2
1c o 4 E
T T T
U1500 Repeat D1500 U1500

Repeat associated
probes per bin

n ened b

U1500

T T T
Repeat D1500

29/45




Figure S14

ERVL-E

ERVL

HERV17

1.0

0.8

02 04 06

30 0.0

1.0

02 04 06 08

100 0.0

1.0

06 0.8

0.0 02 04

0 20 40

CpG content
168 probed repeats.

Szpakowski et al., Supplementary Figures

Distr. of
rep. length

all potential Acil + HHal
cuts per 100 bases

n 5c ]
3c =
N . R 1c
HU‘waxHHIH[HT?!‘:‘H\ §_
ol [ T |
-‘Ul‘ll““““ ‘H::‘:“w‘ll U1500 Repeat D500 ©
I“I““‘ ! HHHHH””'“” all potential McrBC g4 .
7] ‘H“m“w i cuts per 100 bases N i
u“‘\\‘ H “L‘x“““w‘ o ]
_H‘HHH L TR Jl 5¢c S -
1! . =
3c
- 1c v"'m o %
T T T T
U1500 Repeat D1500 U1500 Repeat D1500
Repeat associated
probes per bin
e T T ==
U1500 Repeat D1500
CpG content all potential Acil + HHal Distr. of
380 probed repeats. cuts per 100 bases rep. length
_ 50 _
3c 8
_ . - S -
H’HTHHTY‘ \!THH,MHIN te ©
o Il | Lyt _
. “u‘ll:‘H‘T “:::::\:H\ U1500 Repeat D1500 o :
e iy ||||||||| all potential McrBC 54
7] m\‘m\\llwl‘”mm cuts per 100 bases _ !
RERA B SN R -1 4
hrd . 3¢ 4 8_ — |
] 10_"""'W"'" Vv v ] E
T T T T T °
U1500 Repeat D1500 U1500 Repeat D1500
Repeat associated
probes per bin
a b
T T T
U1500 Repeat D1500
CpG content all potential Acil + HHal Distr. of
59 probed repeats. cuts per 100 bases rep. length
n 5c Q -
3c § 7] :
T 1c o 1
. o 1
ot e Te et ! 8 |
\‘\\Hi \“‘u"\\‘\“ U1500 Repeat D1500 ° )
} } i me \I'\”HH‘HH all potential McrBC g1
1k RN H I cuts per 100 bases
J;[;:Jllu' DR - g
L 3c
_ 1c y s o d =

T T
U1500 Repeat
Repeat associated
probes per bin

T
D1500

N A

T T
U1500 Repeat

D1500

uU1500 Repeat D1500

30/45



Figure S14

HERVE

Vv

02 04 06

R

E

HERVK

1.0

0.8

02 04 06

0.0

100

1.0

0.8

0.0

0 400

1.0

06 0.8

0.0 02 04

100

Szpakowski et al., Supplementary Figures

CpG content all potential Acil + HHal Distr. of
112 probed repeats. cuts per 100 bases o rep. length
o
T 5¢c ] -
: 3¢ - . :
00 . T 1c —| voge®, v, s | |
SN THI W . 3 |
H M | |
HHW‘:H:Hg“uw:‘u‘m U1500 Repeat D500 o | \
|H|H T HHH!HH“ all potential McrBC e
A | TN cuts per 100 bases
! H“Hih .:*lllﬂu“ S
T M A 5¢ {
. | | .
. 30 —
| 1c o Y rrvevagns s rveyrveterey od =
T T T T T T
U1500 Repeat D1500 U1500 Repeat D1500
Repeat associated
probes per bin
T T T
U1500 Repeat D1500
CpG content all potential Acil + HHal Distr. of
821 probed repeats. cuts per 100 bases rep. length
o
] 5¢c § — H
3c .
] 1c § i 1
© e
1 U1500 Repeat D1500 :
all potential McrBC g1
cuts per 100 bases °
. 5¢c § .
3c !
- 1c o - 4
T T T
U1500 Repeat D1500 U1500 Repeat D1500
Repeat associated
probes per bin
T T T
U1500 Repeat D1500
CpG content all potential Acil + HHal Distr. of
301 probed repeats. cuts per 100 bases rep. length
o
n 5c S
. ® {
i il s ° '
b 1c (s .
‘\!\H‘*\\HY“’T' i | 8 i
|
—l‘ “H\}}L}T U1500 Repeat D1500 o !
o ‘ l . e 4 T
all potential McrBC =4 |
I ’!HHIHHH \-| IHI“’IHIH cuts per 100 bases N !
\“““H“H‘ NI H“N‘ <] |
Il . A=
. C
] 1c _ -
T T T °
U1500 Repeat D1500 U1500 Repeat D1500
Repeat associated
probes per bin
T T T
U1500 Repeat D1500

31/45



Szpakowski et al., Supplementary Figures

Figure S14
CpG content all potential Acil + HHal Distr. of
106 probed repeats. cuts per 100 bases rep. length
2 5¢c ] .
3c 8 |
g T N . | 1c 3 N
J © H‘HH!\HN‘;‘H\NH‘\H T :
o"\‘\H“\‘ ‘ ot U1500 Repeat D1500 S .
> g “l“l“ ‘ ‘|\ l““l“l all potential McrBC 871
S ‘ ‘”HHMHH cuts per 100 bases 4 T
l g_“x\.\uuwoil' 1\\:11}11JJ 5¢ 8_ \
I . : . 3c 2 Q
I I I 2 4 ) 1c oo "'m o4 L
T T T T
—— U1500 Repeat D1500 U1500 Repeat D1500
Repeat associated
—— probes per bin
E
o 7 i | SO

T T T
U1500 Repeat D1500

32/45



Figure S15

SVA_A

~10-17 MYO

SVA_B

~11-12 MYO

SVA_C

~10-11 MYO

0.6

0.4

0.0 0.2

50

1

1.0

0.6

0.4

0.0 0.2

08 1.0

0.6

00 02 04

20

Szpakowski et al., Supplementary Figures

CpG content all potential Acil + HHal Distr. of
298 probed repeats. cuts per 100 bases rep. length
7 5¢c -
3c o .
- u. 16 § — T
i , ! N [N ! T' — !
a N 1 g TN U1500 Repeat D1500 '
‘HHHH' HI}HH all potential McrBC 3
7] }‘ } ! | | H H | cuts per 100 bases |
| ! |
-H‘lll}l‘jl‘l‘[‘llllwl}ljlllj 50 O ;
! 3c v B 7 \
. ic o 4 a
T T T
U1500 Repeat D1500 U1500 Repeat D1500
Repeat associated
probes per bin
: —ﬁ'ﬁ-l_ e
T T T
U1500 Repeat D1500
CpG content all potential Acil + HHal Distr. of
249 probed repeats. cuts per 100 bases rep. length
7] 5c
3 o
T ':':E . 12 v § N _E_
”:“7‘§$T=‘HTI\\“H‘\H | !
_:“‘\m‘u‘uw‘u‘w‘::‘ U1500 Repeat D1500 E
Hm H } T }H‘ all potential McrBC g .
7] H H ” H m ! ‘ H cuts per 100 bases S ] |
-J‘llll:m:m‘:\:1‘%1“:‘} 50 sl T
T U s th 3c v Ire)
- . ce., 1c
T T T e
U1500 Repeat D1500 U1500 Repeat D1500
Repeat associated
probes per bin
E _I'H-[ -
T T T
U1500 Repeat D1500
CpG content all potential Acil + HHal Distr. of
115 probed repeats. cuts per 100 bases rep. length
4 5c .
3c 7]
- e 00, 1c \ 4 8 i
o ! T " &
o R U1500 Repeat D1500 -
“\‘\\‘\\HH‘L“‘\“\H‘ P -
’H ’H } . HHH all potential McrBC §_ E
_ ’ } l m H “ cuts per 100 bases 2 -
R N 1 -
! [ 3c v 8
. . 1c ©
T T T
U1500 Repeat D1500 U1500 Repeat D1500
Repeat associated
probes per bin
- T :I-an— T
U1500 Repeat D1500

33/45



Figure S15

SVA_D

~9.5 MYO

SVA_E

~2.4

1
=Y

.5 MYO

SVA_F

~2.7-3.6 MYO

0.6

0.4

0.0 0.2

0 150

0.6

0.4

0.0 0.2

60

08 1.0

0.6

00 02 04

30

CpG content
631 probed repeats.

Szpakowski et al., Supplementary Figures

Distr. of
rep. length

all potential Acil + HHal
cuts per 100 bases

. 'lllll' ”
i

]
oy K
!H‘“\H‘H‘H“\HHH
| B,
\“\H‘\\‘ REERERNY

e

..... 3c

Ml | e

5¢c

2500
|

\

- uU1500

D1500

Repeat

1500
1

}HHH m | all potential McrBC
I ! } } cuts per 100 bases —4 -
“‘H:::Hl“‘:“H:‘J:H‘H 56 ° \
”HH\:J“H“H‘ \m: 3 v 8_ :
. ‘ 1c ° -+
T T T -
U1500 Repeat D1500 U1500 Repeat D1500
Repeat associated
probes per bin
E T T T
U1500 Repeat D1500
CpG content all potential Acil + HHal Distr. of
247 probed repeats. cuts per 100 bases rep. length
7] 5c ]
\m“”"'lllil 3c v (L.;‘)— -
AETELNERRRI M 13 ‘“T . 1c :
H:\‘:\:\H‘ .‘H‘\“u‘u“ —
H40n ”‘w::uulp U1500 Repeat D150 g
MH HHHHHHH all potential McrBC 2
R ‘ cuts per 100 bases |
—J“::‘\::‘J:::J‘M:‘“:H”H‘ 5¢ . :
H‘. 3¢ — v L.'O) - ,
_ 1c —W -
T T T T T
U1500 Repeat D1500 U1500 Repeat D1500
Repeat associated
probes per bin
] T—-—H'L.L._.-rl'rl— I b I
U1500 Repeat D1500
CpG content all potential Acil + HHal Distr. of
198 probed repeats. cuts per 100 bases rep. length
7] 501 ° N
] \‘\““H‘” h{:“" LTI sc v ﬁ_ T
‘l“‘ A T i1 13 ‘ 1c 1
\’H\““ ‘H‘:H: :H‘\‘ T - |
- M “‘H}}‘]w U1500 Repeat D1s00 g :
HHH ‘ HMH ||H all potential McrBC i
A cuts per 100 bases |
i ot \ (Nl \‘ T ’
_Jl‘:\‘\lljll“\J‘H‘J:\‘i\: 22: " §_ _L
— 1C _Mwl w
T T T

U1500 Repeat

Repeat associated
probes per bin

D1500 uU1500 Repeat D1500

O |11

==

U1500 Repeat

D1500

34/45



Figure S16

L1s

Active

1

a
=
<
o

L1HS

~3.1 MYO

L1PA2

MYO

~
(=]

1.0

06 08

02 04

0.0

0 200

CpG content
86 probed repeats.

Szpakowski et al., Supplementary Figures

all potential Acil + HHal
cuts per 100 bases

Distr. of
rep. length

1 5c
o
@ % g4 T
S ] 1c ©
3 :‘:“:\HTT?:“ T‘HT’T*::T“i U1500 Repeat D1500 g
< ey all potential McrBC 8
c HMHHHHHmeM“HH cuts per 100 bases
Pttty “:‘\‘\H:““ o
g - 1c
T T
U1500 Repeat D1500 U1500 Repeat D1500
Repeat associated
probes per bin
3 7 _
i (
e T T
U1500 Repeat D1500
CpG content all potential Acil + HHal Distr. of
290 probed repeats. cuts per 100 bases rep. length
2 5¢c 8 |
3c 3
«©
< o 1c ]
Y BT TE P TN P TN g
S Hh‘lmfmw ‘H“!:T:T:“T! U1500 Repeat D1500
< | !_ L all potential McrBC .
o HHHH“HH’ WlHHHMH cuts per 100 bases § | \
I R N R
SIS NI T 1
g - |.""""'""; 1c o - -+
U1500 Repeat D1500 U1500 Repeat D1500
Repeat associated
probes per bin
e _
e T T
U1500 Repeat D1500
CpG content all potential Acil + HHal Distr. of
713 probed repeats. cuts per 100 bases rep. length
i s 1+
. 3c o °
i o _|
: ;.. . ° 1c 3 .
ik THITHER ] i
. "”T*"TTJ’H%-;"lllell*ll11 U1500 Repeat D1500 ,
L =~
per 100 bases | s
:\\H‘\HH::H-N‘\‘:\H:HH‘: 5¢ o ;
R I NI N S
_ ¢ 1c o i
T T I
U1500 Repeat D1500 U1500 Repeat D1500
Repeat associated
probes per bin
i _llnh
' ' '35/45
U1500 Repeat D1500



Figure S16

N
o

L1PA3

=
<
o

L1PA4

~18.0 MYO

o

L1PAS

.4 MYO

1.0

04 06 08

0.2

0 300 0.0

1.0

02 04 06 08

0 100 0.0

0.8 1.0

04 06

00 0.2

60

CpG content
1048 probed repeats.

Szpakowski et al., Supplementary Figures

Distr. of
rep. length

all potential Acil + HHal
cuts per 100 bases

n 5c
sas® 3c o
- . .,'0... S _|
°‘:'°|:='-:.: i;-zuli:-"'. le 3 !
HEI NI E IR UN §
i ”11”:TTTTN%'iT‘TT”H:,T::T U1500 Repeat D1500 g i
_“H“‘H\\\‘:‘i‘\‘\““‘H‘H aIIpotentiaIMchC g i
TRt ATRORRER cutsper100bases |
HHHH\‘\‘d‘u‘u“”\‘u 8— l
HH‘\‘\H\“‘.\‘M‘H“H\‘H 5¢ N
e e et e I
4 e el 1c o 4
T T T
U1500 Repeat D1500 U1500 Repeat D1500
Repeat associated
probes per bin
1l
T T T
U1500 Repeat D1500
CpG content all potential Acil + HHal Distr. of
517 probed repeats. cuts per 100 bases rep. length
n 5¢
.t 3c (=3 T
T i 1c 8 l:l
.ﬁ:%;i;ﬁ ©
1 SO U1500 Repeat p1so0 g | !
! all potential McrBC S i
] } cuts per 100 bases ° I
. : 5¢c § B t
: 3c I
4 : 1c o 4
T T T
U1500 Repeat D1500 U1500 Repeat D1500
Repeat associated
probes per bin
T T T
U1500 Repeat D1500
CpG content all potential Acil + HHal Distr. of
294 probed repeats. cuts per 100 bases rep. length
| 5¢ S e il
: 3c =y —
- e ‘ H‘:.::..‘ .. 1c ]
T MIN R IR AR RN L 3
T U1500 Repeat D1500 & ]
\NHHH\H\% HHH\‘HH aIIpotentiaIMchC |
- }MHHHH ‘L HHMHH cuts per 100 bases g |
Jn | se .
l : N Con 3c 71 L
- 1c o 4 .
T T T
U1500 Repeat D1500 U1500 Repeat D1500
Repeat associated
probes per bin
. 36/45
mF |-h_"_" -
U1500 Repeat D1500



Figure S16

L1PAG

~26.8 MYO

L1PAS8

~40.9 MYO

08 1.0

04 0.6

0.2

0 30 60 0.0

02 04 06 08 1.0

0 40 80 0.0

04 06 08 1.0

0.2

0.0

0 30 60

CpG content
157 probed repeats.

AT
B T T T
U1500 Repeat D1500
Repeat associated
probes_per bin
g | n1r|11frH1IL_ |
U1500 Repeat D1500

CpG content
230 probed repeats.

_ e
I o

.
T rh Mg

"
\Tu 'f“:'”“‘

1
;
=" e

1
[y msumgny
J———
B e

U1500 Repeat D1500
Repeat associated
probes per bin

4 : el utza=S .
U1500 Repeat D1500
CpG content
213 probed repeats.
N . i [ v .
_HTHH ’m””r”"“"i;?

il

|
H\ 1“

T T T
U1500 Repeat D1500

Repeat associated
probes per bin

F.-m.l'r"l-ri'l'l'n-.-n_.-.

T T T
U1500 Repeat D1500

Szpakowski et al., Supplementary Figures

all potential Acil + HHal
cuts per 100 bases

5¢c
3c
1c

U1500

Repeat

all potential McrBC
cuts per 100 bases

D1500

5c
3c
1c

Vo,

U1500

Repeat

all potential Acil + HHal
cuts per 100 bases

D1500

5¢c
3c
1c
U1500 Repeat D1500
all potential McrBC
cuts per 100 bases
5c
3c
1c
U1500 Repeat D1500
all potential Acil + HHal
cuts per 100 bases
5¢c
3c
1c

U1500

Repeat

all potential McrBC
cuts per 100 bases

D1500

5¢
3c
1c

v

U1500 Repeat

37/45

D1500

2000 4000 6000 8000

0

2000 4000 6000

0

6000

4000

2000

0

Distr. of
rep. length

Distr. of
rep. length

.
|
|
|
|

Distr. of
rep. length

s @ om mes




Figure S16

L1PA10

~46.4 MYO

L1PA13

~60 MYO

L1PA15

~70.5 MYO

1.0

0.8

00 02 04 06

0 30 60

04 06 08 1.0

0.2

04 06 08 1.0 0 30 70 0.0

00 0.2

40

Szpakowski et al., Supplementary Figures

CpG content all potential Acil + HHal Distr. of
134 probed repeats. cuts per 100 bases rep. length
n 5c o i
3c § 1 .
T 1c o | ¢
u\’ :H‘H[T:\”T 8 -
_m“‘H“’H‘mwm“\‘ U1500 Repeat D1500 g— |
| “ | H | ||| “HI‘ all potential McrBC 4
! l i | H ‘ I ! l cuts per 100 bases = !
L N B 5 Q
| °| SC —
- . 1c o - T
T T T
U1500 Repeat D1500 U1500 Repeat D1500
Repeat associated
probes per bin
- T - L= T
U1500 Repeat D1500
CpG content all potential Acil + HHal Distr. of
193 probed repeats. cuts per 100 bases rep. length
n 5c § .
3c ©
7. | . 1c = *
NTH " ‘ .‘:‘-‘H.“'f.. ‘ ‘7 3 )
_‘”HHIH"f U1500 Repeat D1500 ° .
N ' M all potential McrBC S
. i
ll”““ll |l l'“”“ll“ cuts per 100 bases : :
| | | §
-j[lHll‘}ﬁ[[}“ﬂll‘ﬁm 5 g4
¢ C
] . 1c '" ™o o 4 E
T T T
U1500 Repeat D1500 U1500 Repeat D1500
Repeat associated
probes per bin
- -2, =, 1. N
U1500 Repeat D1500
CpG content all potential Acil + HHal Distr. of
189 probed repeats. cuts per 100 bases rep. length
o
N 5¢ § .
3c
T L 1c 8
I 1 e 8
IR ] .
. HH]‘H:“““ ”"‘““ﬁwTTTT U1500 Repeat D1500 o :
| H \ H ‘ e all potential McrBC S
N l' ||| ||| ‘ ||H||||||l cuts per 100 bases o -
|
_lllj‘J ”JJ'HJHJ”JJJ 5¢c §— :
| : ~ =
- 1c v o 4
! ! !
U1500 Repeat D1500 U1500 Repeat D1500
Repeat associated
probes per bin
] | __I‘I'L._rl'l-._l‘l'l
U1500 Repeat D1é§({45



Figure S16

L1PA16

~79.7 MYO

L1PA17

~101.1 MYO

08 1.0

04 0.6

0.0 0.2

1.0

02 04 06 08

0.0

0 20 40

CpG content
231 probed repeats.

il illlHHH;

o
‘\“\‘H“‘\\‘
1 |

J‘HHxL”x\J

le
1
o ®

U1500

T T T
Repeat D1500

Repeat associated
probes per bin

el bl b

C
=
o -
o
o

T T
Repeat D1500

CpG content
105 probed repeats.

.
LI
[ARRERRRN R HH 1
| |
\\H\‘\‘H\‘ ‘HHH‘H‘H‘
\‘H\‘H‘\ RIS

e

I
o
1

\” IH

U1500

Repeat D1500

Repeat associated
probes per bin

| | = P

U1500

T T T
Repeat D1500

Szpakowski et al., Supplementary Figures

all potential Acil + HHal
cuts per 100 bases

5¢
3c
1c
U1500 Repeat D1500
all potential McrBC
cuts per 100 bases
5c
3c
1c
U1500 Repeat D1500
all potential Acil + HHal
cuts per 100 bases
5c
3c
1c
U1500 Repeat D1500
all potential McrBC
cuts per 100 bases
5¢
3c v,
Te oy Poryeevevey

U1500 D1500

Repeat

39/45

2000 4000 6000

0

2000 4000 6000

0

Distr. of
rep. length

]

L

!
1+
|

=

Distr. of
rep. length




Szpakowski et al., Supplementary Figures

Figure S17
CpG content relative to binsize CpG content relative to binsize
672 probed repeats. 347 probed repeats.
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Figure S18
CpG content relative to binsize CpG content relative to binsize
249 probed repeats. 198 probed repeats.
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Figure S19
CpG content relative to binsize CpG content relative to binsize
105 probed repeats. 517 probed repeats.
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Figure S20
CpG content relative to binsize CpG content relative to binsize
1048 probed repeats. 290 probed repeats.
e | e |
© ° ©
o 7 'a‘ o 7 .
A l,lf:i, . [
. ; L] ' i . f . . . .
o i*f‘.wffﬁrﬂi RS LR R LI NI
=} [ | v T =} ‘\\\“‘\‘\“;““\\""“‘T,
[ | T o | L Ly Peb et Lyt ! ! c
[ | Prrrt 4 e L L A L L N I
. N HH‘\““‘ N A R R R I \H‘\‘\“\“
< | " < | | ‘
T HHHH!HH =1 I
:::::m:wm wullllu‘wl ‘1‘:”1‘:‘:“” ~:m11111‘:
N \\\\\‘\‘\“"\‘.““\\\\“““\ N “‘\H“\‘\“\\\“\““““H\
O‘_““‘J‘\“\““\‘\““‘\\\‘\“ O'_\\“H\“““H‘\‘J“\l\‘\\“:
: L A ! ‘ ‘ Cl | ‘ | [ | . ! L . ..
I ,i . . s o
L . . . .
e I RN < e
o o
T T T T T T
U1500 Repeat D1500 U1500 Repeat D1500
all potential Acil + HHal cuts per 100 bases all potential Acil + HHal cuts per 100 bases
5¢/ _| 5¢/ _|
100bp 100bp
3¢/ | 3¢/ |
100bp 100bp
1c/ | 1c/ |
100bp YV YV VP VVIVVVVIV OV VPP PP PV PP OPPYY 100bp vevVVPVYTVYIVYYPYPVYPVYVYPYPVYY VI VeeeeeevveveeY
T T T T T T
U1500 Repeat D1500 U1500 Repeat D150(
all potential McrBC cuts per 100 bases all potential McrBC cuts per 100 bases
5c/ | 5¢/ |
100bp 100bp
3¢/ | 3¢/ |
100bp 100bp
1c/ | 1c/ | v
10000 | ¢ v yrerrreev??? Y9V 9svpvovvvvvve | 0P | gopopvrrevevvy? YVVoyyyyvvvevvy
T T T T T T
U1500 Repeat D1500 U1500 Repeat D150(
Repeat associated probes per bin Repeat associated probes per bin
] 3
8 4
< S 4
o
& 7 B
o o

U1500 Repeat D1500

43/45

U1500 Repeat D1500



Szpakowski et al., Supplementary Figures

Figure S21
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Flgure S22. [chr5:1147039-1148669] MalRs_MLT1A_241493, (1[kb] 1c~15.0[b])
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