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Supplementary Figure 1. Patient sample classification. a. t-SNE plot showing the classification of
patients based on the top 500 most variable genes. b. Go term enrichment analysis for up/down-regulated
genes from Figure 1b.
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Supplementary Figure 2. Gene fusion events identified in the 19 patient tumor samples. a. Circos
plot to show the fusion gene events in each patient tumor sample. The top confident fusion gene in the
sample was annotated and highlighted.



0.03
o Q@
S & &0 PP S P241 T
97 S DD © O .S
E T PSSR o
0 o
E "
Lipo8638 0.03 A
Lipo224 ’
LPS141 4 P298T
LP6 0
MLS402 P
MLS1765 A
P241N
P209N
P298N
P69.5N
]
-1.00 0.75 0.50 0.25 0.00 0.25 . 0.75 1.00
0.03
_ HO Normal
g g P241T
o 8 -
w9 5
E TWISTZ(S)\.
o H
c¥) §7 COLGA3(24)V s
T oo HMGA2(36)\ o 'Y
= " SMAD3(61)\\\\\' 258 2 C3 2> 3
D FRS2(88 \ ¢
N suKzfmg\\
S g o\ N~/ /
£ S 1 EBF1(148)
§ 3 €CDC8(375) H—|—ITGFB2
°T . : : : ) 10]
0 5000 10000 15000 20000 25000 P298T
0
g 107
s § P298T earr| || | bl
(=) i
] 8 HMGA2(4)~_§ 107
é,:" §— ARID1B(8) P69‘B L L L
N~ i A d A a N Ao s .
8 RXRA(26), ¥ 101 A
% S SDK2(85), P209T
[ § i FRS2(90) 0 ‘
S ZBTB16(141 10: 1 Ll al A a dd oo Adi
(I CHD2(295] P298N ‘
T 1 A of Lo b hlb .
E® BN 10
§ AXIN2(336) —— P241|\é L
o i SN VN " -
T T T T 1 107
0 5000 10000 15000 20000 P69N
[— 0= - JJA__A‘._A_L_ - — M. — AJLLM
g 10
P209N
(%)
D © P69T (] | —
23
o3
[N .
S chr1:218200000-220000000
g J
o § MDM2(2) g
3 %
K wesat  C e
[ SoreraaN: p=3.05e-5 p=0.0019 p=0.0024 p=1.9e-4
g b NAV3(43)\|§ Enrichment of Enrichment of N
o EBF1(58) " motifs in tumor motifs in tumor -] & = T = T = -
Z %; RUNXIB1ga51202 Seq Logo Motit speci;icgain of spec:ic loss of
8 ; ; ; ; ; . A enhancers enhancers : E : E : E : E
0 5000 10000 15000 20000 25000 CTTAQQIQAI JUND(var2) o34 NA c o L
e o - 7 H ' ' ' ' ' | '
CGA' 2 ' ' ' ' ' ' ! '
= P209T %@cTTAQéIQAZ ATF7/ATF2 1e-23 NA g : ' ' ' : '
5 S : : H ' ' I ' i
D o x ! | ' | ' | ! :
7] g_ éIIAQéIQA ATF1 1e-17 NA % © -
Q v (9]
- AI IAAAAICC Arid3a te-14 1e-1 8
g ° MDM2(6) £
% §_ o ACATCT P TWIST1 1e-12 NA 2 o
wn O ! T ' B T
o - . ' . ' . ' . '
3 CCOCTCTITI| wex to-12 NA A
a o ' ' ' ' ' ' ' 4‘;
g §_ éT,AQéTCAIQ% c-Jun-CRE 1e-20 NA ¢ 4 - 4L -~ L - I -
o ® [ T T T T T T 1
=z C l ACICA AP-1 te-11 NA <
o . . . . . = oS o S o ‘19%% RENE S
TR1CL RV VT QY Qv QU < ¢
0 5000 10000 15000 20000 25000 éCA 31 E2F1 169 NA
Rank of Enhancers - & =

Supplementary Figure 3. Enhancer and chromatin interaction landscape in Liposarcoma patient samples.
a. Hierarchical clustering H3K27Ac profile based on the sample correlations. The samples are color coded into
brown (patient samples), blue (cell lines) and green (patient normal samples). b. The super-enhancer related
genes identified in each patient tumor tissues. Genes in red are recurrent in at least two of the samples. ¢. Motifs
enriched at tumor specific enhancers. d. Cancer specific chromatin interactions involving TGFB2 genomic region.
The blue circles on the Hi-C map highlights the positions of the cancer specific interactions as well as the arcs
below the Hi-C maps. The top two panels of the Hi-C maps are from the P241, and P298 patient tumor samples
and the bottom panel shows the merged Hi-C matrix from all the normal tissue samples. The tracks below are the
H3K27Ac ChIP-seq profiles for the patient samples from both tumor (purple) and normal (blue) tissues. e. Boxplot
for normalized expression of cancer-specific chromatin interaction involved genes.
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Supplementary Figure 4. The copy number variations identified from Hi-C and WGS dataset. a. The
CNYV profiles for P298, P241, P69 and P209 normal samples identified from WGS data. b. the CNV profiles
for P298, P241, P69 and P209 tumor samples inferred from Hi-C data. The Pearson correlation between
CNV profiles inferred from Hi-C and WGS are showed on each profile. €. The genome-wide Hi-C map for
Lipo863B. d. The zoom-in Hi-C map for chr12. e. The zoom-in Hi-C map for chr12:54-105Mb region. f. the
Hi-C map for chr12:60-80Mb in the 4 patient samples, the two top panels are the corresponding WGS tracks
(purple: tumor, blue: normal).



10

m-:::l::—:-:-:—:-:—:—:u:-:-:
p13.32 p13.2  p123 p12.1 p11.21 q12  q13.11 q13.2 q14. q15 q21.2 q21.32 q22 q23.2 q24.11 q24.22 q24.32 8
chr12 177 kb

57,680 kb 57,720 kb 57,760 kb 57,800 kb 57,840 kb
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

P298

P241

P69

Log2 Fold Change

P209

He————Hi =EHEHH— e e i SFHH-— e _min;

Genes 0S9 AGAP2 TSPAN31 METTL1T TSFM  AVIL CTDSP2
CDK4

-10
o

Log2 Fold Change

0.4

0.3
|

0.2

Density

0.1

MFHAS1
Ly
YEATS4
MCPH1

0.0

P69T
P69

=z
D
©
o

P298T
P241T
P209T
P298
P241
P209
P298
P241
P209

zZ Z Z
0 —~ O
o I O
AN AN AN
oo

co—amp log2 CNV ratio
1

o

o
o
oN b

Supplementary Figure 5. Enhancer co-amplification for oncogenes. a. The WGS tracks on a
recurrently amplified region on chr12. b. Boxplot for log2FC of the 138 copy number gain genes and the rest
of the gene. c. Density plot of 138 gene with copy number gain (red) and the rest of the genes (blue). d. The
expression profile for the oncogenes with enhancer co-amplification from at least one patient sample.
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Supplementary Figure 6. Structure variations in LPS. a. The reads alignment figure generated
from Ribbon showed one example of the translocation event identified from WGS data. The
breakpoint is also consistently identified from Hi-C data. b. Venn Diagram showed the number of
structure events identified from WGS or Hi-C or both in each patient sample.
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Supplementary Figure 7. Enhancer hijacking events in LPS. a, b. The reconstructed Hi-C map and
ChlIP-seq, RNA-seq and WGS tracks for two inversion events. ¢, d. The reconstructed Hi-C map with
merged normal samples for the same regions as in A and B. e, f. The reconstructed Hi-C map for P241T
and merged normal samples. g. Aggregated peak analysis for P241T and merged normal samples on
1440 neoloops identified from P241T. h. The boxplot for the Average H3K27Ac levels within neo-loop

anchors.



P298T

a
VPS13D ¢++—+
X —+H HMGA2
R“Ase%] Lol _L_mu..
50
H3K27A
| o b ol ol
50
CNV] -
0
- -
12.90 12.47 65.87 65.75M
Chr1 Chr12
b P241T

o ha P - .- - Pu——

CNV
0 _._— —

|

65.75M 65.85M  232.38M 232M

chrl?2 chr2

Supplementary Figure 8. Hi-C identified gene fusion events in LPS patients. a, b. The reconstructed
Hi-C map and ChlIP-seq, RNA-seq and WGS tracks for the HMGA2-VPS13D and HMGA2-AC068134.1
fusion events in P298 and P241, respectively.



Size in bp (log,,)

delly

10000

9000

8000

7000

3000

2500

2000

1500

1000-m

600

SV Number

400

200

DEL

Platforms

2000

Intersection Size

0
1 Hi-C
I WGS
= Bjonano
e N anopore
Q O O O
O L O
I SN

Supplementary Figure 9. The identification of the high-confidence list of SVs in Lipo863B. a. The
SV size distribution from WGS dataset using different SV callers including Delly, Lumpy and SvABA. b.
UpSet plot demonstrating the consensus SV list from different WGS SV callers. ¢. The stratified number
of SVs identified from WGS, Bionano, Nanopore and Hi-C. d. The SV length distributions for each
platform. Inter-chromosomal translocation events were excluded. e. UpSet plot demonstrating the high-
confidence list of SVs, which supported by at least two platforms. f. The number of SVs and SV size
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Supplementary Figure 10. The identification of the high-confidence list of SVs in Lipo863B. a-d.
An example inversion event (chr1:153.61Mb, chr1:195.96Mb) from the high-confidence SVs supported
by all 4 platforms: Hi-C (a), Bionano (b), WGS (c) and Nanopore (d). e, f. Supporting evidence from
Nanopore for the junction points 2 and 3 in the main figure 5 c.
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Supplementary Figure 11. Examples of complex SV reconstructions. a-f. The complex SV
reconstructions from Hi-C data.
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Supplementary Figure 12. Examples of complex SV reconstructions. a. Bionano assembled contigs
aligned to the reference genome chr12. Heavily rearranged regions of the reference genome will show
alignments from multiple contigs as demonstrated here from ~55-102Mb region. Contigs in yellow are
not aligned to the displayed reference chromosome. b. Genome reconstruction based on Bionano and
WGS. The outer circle is the corresponding genomic regions (chr8: dark blue, chr12: light green). The
middle circle in yellow are the CNV segments from WGS data. The inner blue circle is the Bionano
contig. ¢. The Hi-C map corresponding to the reconstruction in (b). d. The candidate scaffold of focal
amplifications in Lipo863B using WGS and Bionano data. The top blue panel shows the Bionano
contigs, middle panel are the CNV segments identified from WGS data.
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Supplementary Figure 13. Co-occurrence of events for MDM2 in patients. a. Occurrence of up-

regulation, gene fusion, co-amplification and enhancer hijacking events for MDM2 in patient samples . b.
Example of enhancer hijacking events in P298 for MDM2. ¢. Gene fusion events for MDM2 in P69.



