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Supplementary tables and figures

Table S1. sgRNA designed against E/R fusion sequence. Two custom-designed single guide RNAs
(sgRNAs) were designed to genetically inactivate the E/R oncogene. These specific sgRNAs direct Cas9 to
the E/R fusion sequence. G1 sgRNA, directed at the end of exon 5 of ETV6 and G2 directed to intronic

region before the fusion point between E7V6 and RUNX].

Forward Reverse

Gl caccgGCCTAATTGGGAATGGTGCG aaacCGCACCATTCCCAATTAGGCc
G2 | caccgAAGAGCACGCCATGCCCATT 2aacAATGGGCATGGCGTGCTCTTe

Table S2. Possible off-targets of the sgRNAs. The possible off-targets of the sgRNAs used obtained from
“Breaking Cas” website (http://bioinfogp.cnb.csic.es/tools/breakingcas/) were checked by PCR and sanger

sequencing. Two pairs of oligonucleotides were designed for each off-target region.

Gen Score Forward Reverse

PTPN21 0 AGTGTAATTTGGGAAACAGCCCT TTGGGGCTTTTCCCACCTCAA
BCLIL 0.3 AGAGAATGGATCTGGGAGGGA AGGCGAGGCAGTTGCAGTGTA
BEND4 0.1 GGCATCAGGTAGCCAACGTTC CAGGATCAATGGATTTGTCACAG

VSIR 0 AAAGGGTCCAGAGAAGAGAGG CTGGGGACGGAGCAAAACTTT

Table S3. Genes significantly deregulated after E/R fusion gene abrogation. List of 342 genes
significantly deregulated after £/R fusion gene abrogation sorted according to the decreasing value of the
FC. The TP50 of deregulated genes are shaded in grey. In the following columns from left to right, the
mean of normalized counts of all samples (baseMean); log2-Fold Change (log2FC); log2FC unshrunk, P-

value and adjusted P value.

Gene baseMean 10g2FC  log2FCunshrunk  Pvalue Padj
DRDS5 154.4 -2.34959 -3.92883 0 0
ATP10A4 231.1 -2.07428 -3.35631 0 0
SGIPI 70.3 -2.0645 -3.86631 0 0
BIRC3 80.1 1.98755 4.09318 0 0
ACKR3 66.8 -1.98193 -3.84476 0 0
EMR?2 80.4 1.97712 3.98976 0 0
FAMI189A1 55.5 -1.80486 -4.18028 0 1.97E-13
MIR146A4 278.6 1.77216 2.54174 0 1E-15
OPTN 315.4 1.7413 2.24832 0 0
LHX6 127.2 1.72519 3.8055 4E-15 3.17E-12
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0.000271
9.94E-05
0.000331
0.000706
4.86E-05

0.025585
1.25E-05
0.048384
0.035921
0.043658
0.049885
0.009751
0.048557
0.044262
0.04402
0.044414
0.030165
0.032979
0.034244
0.045788
0.030165
0.049594
0.02528
0.006483
0.002554
0.028172
7.64E-06
0.004258
0.031553
0.009033
0.03221
0.000356
0.012234
0.025497
0.006185
0.013462
0.0038
0.030165
0.048945
0.046676
0.027621
0.037215
0.010087
0.003202
7.98E-06
0.000559
0.016797
0.007392
0.019844
0.034244
0.004367




CBR3-ASI
GALNTI2
MECOM
GIPCI
SIKEI
TAGLN3
AC002454.1
AATK
ZC3HI24
MYOM?
LAXI
RMNDSB
GPSM1
SSHI
DPEPI
PECR
AVEN
LIG4
JAM?
CI20rf23
HLA-F
TMEM169
PPMIL
GRAMDIB
TCLIA
LTBP4
GABRA3
CLSTN3
OPN3
INO8OC
AJUBA
LRRCSC
PIK3C3
TSPAN7
ANXA2
ILIRAP
NFKB2
BLVRB
IER2
DENNDIB
MAP4KS
BCL3
LDB2
SMC6
ZNF253
NRNI

468.6
180.5
542.8
309.8
13475
209.4
1316.6
114
275.7
241.4
250.8
689.1
5511.7
1022.2
659.7
528.8
268.8
1424.3
167.8
34293
1579
2432
569
666.5
14125.8
1986
600.3
436.5
765.2
371.9
747
23274
6227
257.4
1995
795.7
609.9
781.5
3387.6
599.4
13345
644.3
465.5
3061.7
1646.3
2783.7

-0.65573
0.65362
-0.64174
0.6412
-0.63951
-0.63932
-0.63931
-0.6371
0.63261
0.63191
-0.61615
0.61304
0.60465
-0.60434
0.59957
-0.5978
-0.59717
-0.59515
0.59361
-0.59254
0.59166
-0.58601
0.58504
-0.58441
-0.58379
-0.58366
0.58365
0.58028
-0.57808
0.57505
0.57157
-0.57157
-0.56954
0.56592
0.56427
-0.56395
0.56343
-0.56098
0.56098
-0.55701
0.55277
0.55203
-0.5518
-0.54865
-0.54837
-0.54527

-0.7299
0.79167
-0.83026
0.80317
-0.85494
-0.79078
-0.76796
-3.43338
0.82339
0.82335
-0.79876
0.75966
0.71777
-0.66309
3.82265
-0.66384
-0.75211
-0.76201
0.74641
-0.63665
0.72213
-0.73804
0.69388
-0.72068
-0.7102
-0.70366
0.73228
0.65011
-0.64306
0.70177
0.65377
-0.70511
-0.63715
0.65737
0.62478
-0.66952
0.67862
-0.62694
0.64561
-0.67477
0.59071
0.60895
-0.6714
-0.62885
-0.64474
-0.6447

7.64E-07
8.6E-05
0.000482
0.000271
0.00079
0.000213
9.63E-05
0.000604
0.000632
0.000651
0.000827
0.000402
0.000157
1.27E-06
0.000718
5.37E-06
0.000767
0.001043
0.000798
1.07E-07
0.00046
0.00096
0.000247
0.000674
0.000508
0.000408
0.000946
1.96E-05
1.25E-05
0.000659
8.59E-05
0.000891
2.53E-05
0.000194
1.39E-05
0.000424
0.000628
3.12E-05
0.000153
0.000829
2.82E-07
1.56E-05
0.001019
0.00018
0.00046
0.000585

0.000118
0.006797
0.02623
0.016797
0.037227
0.013462
0.007272
0.03067
0.031553
0.03221
0.038338
0.023211
0.010539
0.000182
0.034544
0.000646
0.036418
0.045721
0.037408
2.36E-05
0.025497
0.043177
0.015533
0.032979
0.027111
0.023403
0.042792
0.001998
0.001381
0.03245
0.006797
0.040809
0.002512
0.012467
0.001501
0.024203
0.031553
0.002991
0.010429
0.038338
5.33E-05
0.001661
0.044866
0.01179
0.025497
0.030165




SLC39A48
cic
SYNE3
EVPL
METTLI7
PARVG
KLHL6
ZNF772
KRT9
SETD5-AS1
IRS2
TNFAIP3
ASAP2
HCPS5
EEF2K
PRKD2
CTD-2368P22.1
ZNF70
RLTPR
MYOIG
TBCID2B
COROIC
ABHD4
TUBAIA
XYLTI
CAMTA2
HERC3
PPPIRI3B
DARS
HMGN5
RNPC3
NREP
AHDC1
STK24
GNG2
ACSS1
LAT2
MXRA7
ADD3
PRPSAP2
KAZALDI
K1440930
CCDC117
ZNF302
MAPKI3
HLA-A

923.8
1809
1544.9
980.6
1465.2
875.4
2008.1
554.5
18.6
404.9
1062.6
10109.7
1227.8
3037.7
859.8
2447.4
306
727.1
4653.6
1804.3
1080.7
2814.4
962.1
6080.4
2173.2
666.3
923.4
1190.8
6357.7
399.5
603.8
12968.7
2906.2
4714.6
3002.9
2289.9
9833.8
1139.6
2155.4
1515.8
816.8
1631
2855
1339.8
1114.4
14689.3

-0.54477
0.54446
-0.54423
-0.54063
-0.53989
0.53972
-0.53792
0.53727
0.53498
0.53251
-0.52974
0.52792
-0.52222
0.52175
0.52046
0.51983
0.51516
0.50734
-0.5058
-0.50459
-0.50443
-0.50423
0.50249
-0.49898
0.49304
0.488
-0.48726
-0.48723
-0.48207
0.48135
0.47969
-0.47495
0.47326
-0.47268
-0.46988
-0.46887
0.46614
-0.45464
-0.45395
-0.45205
0.44361
-0.442
-0.44158
0.43871
-0.43871
0.42258

-0.65199
0.60198
-0.60647
-0.61483
-0.6443
0.62981
-0.59875
0.60117
6.65035
0.63055
-0.61918
0.56264
-0.60451
0.56108
0.58695
0.59259
0.60814
0.57554
-0.53588
-0.58325
-0.5858
-0.54246
0.58571
-0.54946
0.55528
0.54536
-0.53755
-0.53054
-0.50954
0.55117
0.54177
-0.53106
0.53736
-0.4991
-0.5218
-0.52175
0.50333
-0.49246
-0.48413
-0.49128
0.48156
-0.47432
-0.47766
0.47895
-0.48379
0.45102

0.000815
2.46E-05
4.41E-05
0.000157
0.000846
0.000445
5.01E-05
7.17E-05
0.000955
0.000814
0.000598
5.83E-07
0.000523
3.25E-06
0.000184
0.000309
0.001108
0.000349
5.61E-07
0.000767
0.000894
7.24E-06
0.001045
8.35E-05
0.000372
0.000291
0.000139
5.06E-05
1.17E-06
0.000978
0.000603
0.000433
0.000883
1.53E-06
0.00035
0.000403
4.94E-05
0.000101
1.9E-05
0.000146
0.000177
6.48E-05
0.000141
0.000316
0.000588
7.51E-05

0.037948
0.002474
0.004041
0.010539
0.039027
0.025159
0.004447
0.005934
0.043075
0.037948
0.030595
9.41E-05
0.027621
0.000412
0.011958
0.018771
0.047917
0.020819
9.19E-05
0.036418
0.040817
0.000851
0.045721
0.006682
0.021838
0.017889
0.009751
0.004447
0.000172
0.043733
0.03067
0.024565
0.040572
0.000213
0.020819
0.023211
0.004418
0.007414
0.00198
0.010068
0.011647
0.005392
0.009858
0.019048
0.030165
0.006147




ZDHHC3 1299.3 -0.41703 -0.45071 0.000304  0.018507
H2AFY 16915.2 -0.41676 -0.45876 0.000997  0.044262
PCBPI1-AS1 1351.6 0.41247 0.44775 0.000489  0.02639
SSBP2 6589.7 -0.41056 -0.4359 6.44E-05  0.005392
SMARCA2 4420.1 0.40579 0.43315 0.000145  0.010068
BZRAPI1 6827.9 0.38932 0.41596 0.000293  0.017946
ETS2 7236.6 0.38757 0.40978 9.69E-05  0.007272
IDH?2 9359.9 -0.37641 -0.40659 0.001075  0.046676
UNG 4993.8 -0.32718 -0.3456 0.000909  0.041384
STK38 5328.8 -0.32423 -0.33965 0.000391  0.022703

Table S4. Enrichment of differentially expressed genes after E/R abrogation. The first column shows
the altered biological processes, following by expected value, fold enrichment, raw P value and the False

Discovery Rate (FDR).

GO biological process complete Expected Enrlii(;ll:inen " raw P value FDR
T cell receptor V(D)J recombination .08 39.62 1.74E-04 3.58E-02
Germinal center formation 12 33.01 2.19E-05 1.05E-02
Negative regulation of necroptotic process 18 22.01 7.68E-05 2.21E-02
I-kappaB kinase/NF-kappaB signaling 1.05 6.70 1.40E-04 3.20E-02
Regulation of interleukin-6 production 2.01 4.47 2.88E-04 4.75E-02
Cellular calcium ion homeostasis 6.47 3.09 1.43E-05 7.53E-03
Regulation of inflammatory response 4.98 3.01 2.23E-04 4.05E-02
Regulation of lymphocyte activation 7.72 2.72 5.35E-05 1.69E-02
Regulation of GTPase activity 7.21 2.64 1.78E-04 3.56E-02
Regulation of cell migration 12.53 2.55 2.06E-06 2.50E-03
Actin filament-based process 8.42 2.49 1.71E-04 3.60E-02
Regulation of cellular protein localization 8.04 2.49 2.52E-04 4.37E-02
Neuron projection development 9.98 2.40 1.30E-04 3.12E-02
Cell morphogenesis 10.56 2.37 1.07E-04 2.65E-02
Positive regulation of immune response 12.77 2.19 1.46E-04 3.30E-02
Negative regulation of apoptotic process 13.48 2.15 1.39E-04 3.24E-02
Positive regulation of developmental process 20.46 2.15 2.91E-06 2.87E-03
Positive regulation of multicellular organismal process 26.05 2.07 5.37E-07 1.70E-03
Cytoskeleton organization 16.12 2.05 1.54E-04 3.35E-02
Negative regulation of response to stimulus 24.14 2.03 3.45E-06 3.21E-03
Regulation of anatomical structure morphogenesis 16.05 1.99 2.70E-04 4.54E-02
Positive regulation of molecular function 26.79 1.75 2.29E-04 4.11E-02
Regulation of signal transduction 49.65 1.51 2.44E-04 4.29E-02
Positive regulation of cellular process 80.91 1.37 2.11E-04 3.88E-02
Unclassified 48.68 49 5.25E-05 1.77E-02




TCTCTGTCTCCO0G CCTEAAGAGCAC GOCATGCCCATTGGGAGAAT AGCAGGTG /G TGAGT TCC OC TCTOBCOGC TOCAGCATCAT GGG GACC TGACAMAGTOCCAC TC TCOCC TG TGATCTTTGCAGCOA GOC TCRCACCATT CCOM TTAGGCGCCCTCCMGGCT
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Figure S1. Edited-REH sequences. Sanger sequencing of the £/R fusion region in REH cells. The REH
cells expressing PX458 without sgRNA, used as a control, had a wild type sequence, while cells expressing
G1 sgRNA, G2 sgRNA or G1 + G2 sgRNAs showed a mixture of sequences around the expected Cas9

cleavage point. sgRNA guide sequences are shown in red box.

ETV6 p RUNXI
L

Forward

-
B
Gl ? Breakpoint
Exon 3 Exon 4 Exon 5 \ag+ ! Exon 3 Exon 4 Exon 5

Reverse
—

TS e .
sgRNA G2

WT  TCTCCCCGCCTGAAGAGCACGCCATGCCCAT AGAATAGCAGGTGAGTGAGTTCCCCTCTCGCCGCTCCAGCATCATGGGGACCTGACAAAGTCCCACTCTCCCCTGTGATCTTTGCAGCCAGCCTCGCACCATTCCCAATTAGGCGCCCTCCAAGGCT

Control 1 TCTCCCCGCCTGAAGAGCACGCCATGCCCATTGGGAGAATAGCAGGTGAGTGAGTTCCCCTCTCGCCGCTCCAGCATCATGGGGACCTGACAAAGTCCCACTCTCCCCTGTGATCTTTGCAGCCAGCCTCGCACCATTCCCAATTAGGCGCCCTCCAAGGCT

Control 2 TCTCCCCGCCTGAAGAGCACGCCATGCCCAT AGAATAGCAGGTGAGTGAGTTCCCCTCTCGCCGCTCCAGCATCATGGGGACCTGACAAAGTCCCACTCTCCCCTGTGATCTTTGCAGCCAGCCTCGCACCATTCCCAATTAGGCGCCCTCCAAGGCT
KOl  TCTCCCCGCCTGAAGAGCACGCCATGCCCCCATTG AATAGC. TCCCCTCTCGCCGCTCCAGCATCATGGGGACCTGACAAAGTCCCACTCTCCCCTGTGATCTTTGCAGCCAGCCTCGCACCATTCCCAATTAGGCGCCCTCCAAGGCT
KO2  TCTCCCCGCCTGAATGGTT. CCCATTCCCAATTAGGCGCCCTCCAAGGCT
KO3 TCTCCCCGCCTGAAGAGCACGCCATGCCCTTC CCATTCCCAATTAGGCGCCCTCCAAGGCT

Figure S2. Edited sequences of single cell derived-cell line. The pool of REH edited-cells with both
guides (G1 + G2) was separated by single cell. The sequence corresponding to the E/R fusion region was
studied by Sanger sequencing in all clones. Two clones with single-non-edited sequence and therefore, with
a wild type sequence, were selected as control clones. On the other hand, three single-edited cell clones
with E/R KO sequence were selected as KO clones (KO1, KO2 and KO3). The pair of oligonucleotides
used for ETV6/RUNX1 RT-qPCR is showed with blue arrows. These oligonucleotides were designed

outside the editing region (exon 5 of ETV6, sense, 5 — CTCTGTCTCCCCGCCTGAA — 3 and exon 4 of



RUNXI, antisense, 5 — CGGCTCGTGCTGGCAT -3) and with a distance between them in mRNA of 143
base pairs (bps)
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Figure S3. GO Enrichment Analysis. (A) This figure shows the biological processes obtained through
enrichment analysis according to -log(P-value). (B) Each rectangle is a single cluster representative. The
representatives are joined into ‘superclusters’ of loosely related terms, visualized with different colors. Size

of the rectangles varies according to the P-value.
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Figure S4. MTT proliferation assay. No proliferation changes were observed in E/R KO clones respected

to REH cells and control clones at 72 hours by MTT assay. This experiment had 3 replicates.
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Figure S5. Measure of tumor growth. Mean of the tumor weight for each group of mice, represented by
box plot, after being sacrificed at day 48 (group 1 and 2) or day 62 day (group 3 and 4). In this image, the

mean of the sizes of the tumors is represented by box plot. In each group they are compared according to



the cells injected in those mice. All the mice belonging to the same group were sacrificed on the same day.

Each group had 4 replicates. *P<0.05 (unpaired ¢-test).

Figure S6. Tumor growth and histopathological findings. H&E representative areas of tumors from
each group. Tumors were composed of monomorphic cells with round nucleus. Although mitotic figures
(yellow arrows) are observed in all tumors, a higher number were observed in REH and control tumors.

Macrophages are shown in KO1 clone (box in the upper left corner).



