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1. Megasatellites comprising CGls as a monomer subunit.
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Fig. S1. Tandem structure of monomers comprisingS§T1 SR CGI) representing 19SST11
macrosatellite (chr19:36,755,2736,810,578 ) .Intersatellite (19SST1-19SSTR) region comprises 17
KRAB-ZNF genes with SSTER_CGImonomergerformingas promoters (Table &#ig.1 in man texi).
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Fig. S2. Tandem structure of monomers comprisingST1 SR CGI) representing 4SSTIL
mcarosatellitenaintaining high identity to the 19SST11, 19SST12 megasatellites (Fig. S1).
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Figure S3. Gagegenes cluster with tandem repeated CGls as promoters at chrXVarburton et al.,
2008)
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Figure $4. TSPY (estis specific protein on chromosome Y) genes cluster with tandem repeated
CGils bidirectional promoter segments (Warburton et al., 2008).
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Figure Sba. CGIls comprising REXOLL (REX1, RNA exonuclease 1 homologike 2, pseudogene
(REXO1L2P), non-coding RNA) pseudogere duplications mediated by L1 TEs at chromosome 8
(Warburton et al., 2008).Note the extended CGldength of 3kb. Gap between the tandems still is not
sequenced (as of hg38 version), buésults underscored in (Warburton et al., 2008)mply spanning
from 600kb up to 1.7Mb total of the tandem stretchcomprising 50-150 copies.
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Figure $6. Noni coding satellite with 4 CGls per 10kb on chr9 (L1MA7; Warburton et al., 2008).

Scale 5 kb} | hg19
chr7.  83.210,000| 63,215,000 63,220,000 63,225,000|
UCSC Genes (RefSeq, GenBank, CCDS, Rfam, tRNAs & Comparative Genomics)
RefSeq Genes

RefSeq Genes
Human mRNAs from GenBank
—ren fif i [ORNTIN B I O | LI A Y I Pnomen o [T 0 RO o I 1} 1] |
[N [ T B | 1 [N T [N [N (IR IR I BT oww oo o om o Pwnoafngom 1
1 1 [ o 1 (M 1 (R ] [N} 1 1 [ ] LI T I ) [ RO I | [0 U (= 1
(1 [N o 1 1 ] [N} 1 [ 1 i i [ ] 1 [ | [ ]
[ 1 1 i i 1 1 1 i o o i 1 o
1 1 1 1 1 1 i 1 1 1 i H i i 1 1
] LI { o i A i
1 1 1 1 1 ] 1 1
1 1

CpG Islands (Islands < 300 Bases are Light Green)
CpG: 20 ceG 3ol crc2c Il crG 3ol crGolll cec 42 cpG: 40 [N
cpG: 41 [l ceG:31 [l
Sir‘nple Nucleotide Polymorpihisms (dbSNP 138) Found in >= 1% of Samples

Repeating Elements by RepeatMasker

Common SNPs(138)| [ 1 [IT ]

RepeatMasker

Fig. S7. 9 CGIs at chromosome 7 spanning 12.3kb of 1.8kb monomers (8) including CGls
(VNTRs; Warbuton et al., 2008.



2. Tand em organised merged CGl s more than 10kb.
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Fig. S8. DUX gene cluster o&hr10, pos 135Mb, telomere.



Scale 10 kb | hg1a

chri: | 226,750,000 228,755,000 226,760,000| 228,765,000] 228,770,000| 228,775,000| 228,780,000
Chromosome Bands Localized by FIZH kMapping Clones
104213
UCSC Genes (RefSeq, GenBank, CCDS, Rfam, tRNAS & Comparative Genomics)
DUSPEPT b=
RHOU B>
RefSeq Genes

hIR7E41-7 I MIRTREA1-2 | MIR7E41-7 | FAIRTE41-2 | MIRTRA1-2 |
MIR7EA1-2 | MIRTEA1-2 | PIRTEA1-2 | WIRTEA1-2 | RHOU B>
DUSPSP1 B

MIR7E41-2 |

3MPs in Publications
CpG Islands (Islands < 300 Bases are Light Green)
CpG: 2691

12678 ChromHivin I ]

11-hESC ChromHrii

Chromatin State Segmentation by Hhik from ENCODE/Broad

HepGz ChromHRbA
HuveC chromHyn [
HMEC ChromHiviv Il
Hatna ChrormHran [T
nHEK chromHin L
NHLF chromHivig [ I

Gh12a781 |

H1-hESC 1 | M
K562 1 |

Hela-53 1 M
HepGz 1

GE1za7s | I
H1-hESC | |
Ks62| [
Hela-53 | |
HepGEI H
HUWEDC

Nucleosome Position by MNase-seq from ENCODE Stanford/By1

GM12578 Sig | | 1]
K562 Sig

UCSF Brain DMA Methylation

MRBE CpG
95 _ teD|P-seq CpG Score

MeDIP Cpi

—

|| . J I

o_k i
Fepeating Elements by Repeathiasker

sine 1l 1 1 1 1 1 1 1 1 1 | 1 | | 1 1 1
LIME

LTR

DA
simple | I I I I I I I I I I I I I I I I

Low Complextty | | | | I | | | | | | I | | I I

Satellite
| | | | | I I | I

RRA, |
Qther
Unknown

Fig. S9. Chr 1.miRNA cluster SINE/kimple repeatsA0kb).

b
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Figure S10. Chr. 1. tRNAcluster (LINE, LTR, SimpletRNA elements RMSK annotated repeats as a
monomer).
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Figure S11. Chr. 10 ZNF and ZNfAS processinglnhontandem) Heavy methylation of promoter
segment in adult brain implies early embryonic development function of this gene.
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Figure S12. Chrl5. piRNA cluster(nontanden). Heavy methylation in adult brain implies bar
embryogenesis function of the cluster.
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Figure S13. Chr.4. D4Z4 cluster (chr4:190,985,6001,020,000fomprising DUX homeobox genes
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Figure S14. DXZ4 satellite within intron of DXZ4 associated neooding transcript 2, distal

(DANT?2), transcript variant 2, long necoding RNA.
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Figure S15 Tandem structured CGI on chromosome 4 comprising 13.4 kb of 59bp VNTR

monomers (HOR structure Warburton et al., 2008).
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3 2 Tandem clusters not attributed to CGls but early replication.

Figure S16 chrl9 C19MC miRNA cluster (note hESC transcription and abundant methylation
afterwards. It is reported this miRNA cluster works as maternal imprinted locus in pladergagarly
replicaed loci on chromosome 19 aisdflanked by ctcf insular sites.



