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Supplementary Table S1:

Primary Age  Species Breed Gender Sarcoid Location Multiple Age
fibroblast (years) type sarcoids (years)
culture
EqS#1 15 Horse Swiss Warmblood Mare Fibroblastic Inguinal ~ Yes 15
EqS#4 12 Horse  Quarter Horse Gelding Nodular Prepuce  Yes 12
EqS#5 6 Horse Swiss Warmblood Stallion Fibroblastic  Ear Yes 6
EqS#6 5 Horse Irish Cob Mare  Nodular Inguinal  Yes 5
Ctrl Fbs 30 Pony Minishetty ~ Gelding - Inguinal - 30

Supplementary Table S1. Clinical data of the horses included in the study.
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Supplementary Table S2:

BPV-1 PCR:
Frag
Frag- Primer fwd (5’-3") Primer rev (5'-3%) Ref. Den'atura- Annealing El(?ng- mfent
ment tion ation size
(bp)
CAAAGGCCAGT | GTAGCCTAAGAC | modified | ___ ] 72°C,
ABLL | GeaTeTG CCGGAGC from (1) | > 4% 9°CAS | in |78
AGAACACACTG | CAAACTCCACCT | 1 ] ] 72°C,
E2 CTTTATGC CTACCAC 95°C, 45s 59°C 45 | iin | 248
CACTGCCAT GGAGCACTCAA | 1 ] ] 72°C,
E5 TGCCTTTTC AATGATCCC 95°C, 45 59°C 45 | min | 1®®
GCTGAATTATTG | CTATGGGTATTT | 1 ] ] 72°C,
E6 CATGGCAAAA | GGACCTTGAA 95°C, 45s 59°C 45 | min | M1
CGTTGCTGATTTT | GGGACCTCGCTT | 2 ] ] 72°C,
E7 AAGTCCAT GTG | CCTAGTAGGA 95°C, 45 59°C 45 | in | MO
TATCGCTATATA | GACACAGCACA | 1 ] ] 72°C,
L1 GAGTCTCCTG TTGCTATTAAG 95°C, 45s 59°C 45 | in | 3%
E2 GATGAATCGGGT | CAAACTCCACCT ] ] 72°C,
seq | GAGCAAC CTACCAC 95°C, 45 WCAS ) nin |0
E5 CAAAGGCAAGA | GACCTGTACAGG ] ] 72°C,
seq | CTTTCTGAAAC | AGCACTCAA 95°C, 455 63°C 4% | imin | 2P
TIDE PCR
Vim | AGCTGCAGGAG | GCTGCAGTCCCG ] ] 72°C,
E1l CTGAATGAC ACACAT 98°C, 7s 64°C, 20s | 50q >16
CATTACTGGTGC | GACAGTCCAACC ] ] 72°C,
LER 1 aTAGCGGATG CTGAGAATG 98°C, 7s 63°C,30s | 55 495
CTGATAACGGTG
CTTGCATGTCCT . . 72°C,
E5 gTGAAAGACAA CTACAGGTC 98°C, 7s 64°C,20s | O 549
CTCACCGAAACC | CTATGGGTATTT ] ] 72°C,
E6 GGTAAGTAAG GGACCTTGAA 98°C, 7s 64°C, 20s | Hog 558

Supplementary Table S2. Overview primers and PCR conditions. For the BPV-1 PCR the GoTaq G2 Green

MasterMix was used and the initial denaturation was performed at 95°C for 2 min. TIDE PCR were run using the
Phusion High-Fidelity PCR Master Mix and the initial denaturation condition was 98°C for 30 sec. For both master
mixes, final elongation was performed at 72°C for 6 min and 35 cycles were run.
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Supplementary Figure S1:
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Supplementary Figure S1: Example of a TLA coverage plot derived from an equine sarcoid and mapped
across the BPV-1 sequence (A, B) and across the horse genome (ecuCab2, C, D). (A, B) The y-axis depicts the
coverage; the x-axis shows the position within the BPV-1 sequence. The results obtained using primer set 1
(BPV-1-E1) are shown in panel A, those with primer set 2 (BPV-2-E7) in panel B. (C, D) The y-axis depicts
the coverage, the x-axis depicts the chromosomal position. The results obtained using primer set 1 are shown

in panel C, those with primer set 2 in panel D.
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Supplementary Figure S2:

Supplementary Figure S2: Morphology of Ctrl and EqS fibroblasts. (A) Ctrl Fbs, (B) EqS#1, (C) EqS#4, (D)
EqS#5 and (E) EqS#6 cultures display an elongated cell body with fine processes extending towards

neighboring cells.
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Supplementary Figure S3:

A ctrl skin B Egs#1
Abll E2 E5 E6 E7 L1 Abll E2 E5 E6 E7

C Eqs#3
Abl1 E2 E5 E6 E7 L1

D Eqgsis E Eqgs#s
Abll E2 E5 Abll E2 E5

F Eqs#s
Abll E2 E5 E6 E7

Supplementary Figure S3: PCR to assess the DNA of BPV1 oncogenes in control dermis and EqS
tumors. E2, E5, E6, E7 and L1 were not detected in the control dermis sample (A). The EqS#1 (B),
EqS#3 (C), EqS#4 (D), EqS#5 (E), and EqS#6 (F) tumor tissue showed specific bands for BPV
oncogenes. Equid ABL1 PCR was performed to confirm PCR compatibility of all DNA isolates.
Ladder: Promega BenchTop 100bp DNA Ladder; G8291.

Supplementary Figure 54:

A Ctrl skin B Eqs#1 C Eqs#3
Abl1 E2 E5 E6 E7 L1 Abll E2 E5 E6 E7 LI Abl1 E2 E5 E6 E7 L1

E Eqs#5

F eqs#6
Abll E2 E5 E6 E7 LA Abl1 E2 E5 E6 E7 L1 Abll E2 E5 E6 E7 L1

Supplementary Figure S4: RtPCR to assess the mRNA of BPV1 oncogenes in control dermis and
EqS tumors. E2, E5, E6, E7 and L1 were not detected in the control dermis sample (A). The EqS#1
(B), EqS#3 (C), EqS#4 (D), EqS#5 (E), and EqS#6 (F) tumor tissue showed specific bands for BPV
oncogenes. Equid ABL1 rtPCR was performed to confirm PCR compatibility of the cDNA. Ladder:
Promega BenchTop 100bp DNA Ladder; G8291.
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Supplementary Figure S5:
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Supplementary Figure S5: PCR to assess the DNA of BPV1 oncogenes in ctrl Fbs and EqS cells. E2,
E5, E6, E7 and L1 were not detected in the Ctrl Fbs (A). The EqS#1 (B), EqS#3 (C), EqS#4 (D), EqS#5
(E), and EqS#6 (F) tumor tissue showed specific bands for BPV oncogenes. Equid ABL1 PCR was
performed to confirm PCR compatibility of all DNA isolates. Ladder: Promega BenchTop 100bp DNA
Ladder; G8291.

Supplementary Figure S6:
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Supplementary Figure S6: rtPCR to assess the mRNA of BPV1 oncogenes in ctrl Fbs and EqS cells.
E2, E5, E6, E7 and L1 were not detected in the Ctrl Fbs (A). The EqS#1 (B), EqS#3 (C), EqS#4 (D), EqS#5
(E), and EqS#6 (F) tumor tissue showed specific bands for BPV oncogenes. Of note, no band for L1
was detected in EqS#1 and EqS#4. Equid ABL1 PCR was performed to confirm PCR compatibility of
the cDNA. Ladder: Promega BenchTop 100bp DNA Ladder; G8291.
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Supplementary Figure S7:
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Supplementary Figure S7: Sequencing of E5 DNA from EqS tumor tissue to assess the sgE5 target.

(A) Alignment of the E5 sequences of EqS#1, 3, 4 and 5 confirmed sequence homology for the sgE5

target. (B-E) Chromatograms did not indicate point mutations in the sgE5 target locus.
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Supplementary Figure S8:

A CLUSTAL 0(1.2.4) multiple sequence alignment
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Supplementary Figure S8: Sequencing of E6 DNA from EqS tumor tissue to assess the sgE6 target.

(A) Alignment of the E6 sequences of EqS#1, 3, 4 and 5 confirmed sequence homology for the sgE6

target. (B-E) Chromatograms did not indicate point mutations in the sgE6 target locus.
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Supplementary Figure S9:
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Supplementary Figure S9: Sequencing of LCR DNA from EqS tumor tissue to assess the sgLCR
target. (A) Alignment of the LCR sequences of EqS#1, 3, 4 and 5 confirmed sequence homology for
the sgLCR target. (B-E) Chromatograms did not indicate point mutations in the sgL.CR target locus.
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Supplementary Figure S10:
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Supplementary Figure S10: Sequencing of E5 DNA from EqS#1 and EqS#5 fibroblasts transduced
with NT-gRNA to assess the sgE5 target. (A) Alignment of the E5 sequences of EqS#1-NT and EqS#1-
NT confirmed sequence homology for the sgE5 target. (B, C) Chromatograms did not indicate point

mutations in the sgE5 target locus.
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Supplementary Figure S11:
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GAGGAAGCTGAATTATTGCATGGCAAAACACTTGATAGGCTTTGCATAAGATGCTGCTAC

TGTGGGGGCAAACTAACAAAAAATGAAAAACATCGGCATGTGCTTTTTAATGAGCCTTTC
TGTGGGGGCAAACTAACAAAAAATGAAAAACATCGGCATGTGCTTTTTAATGAGCCTTTC

TGCAAAACCAGAGCTAACATAATTAGAGGACGCTGCTACGACTGCTGCAGACATGGTTCA
TGCAAAACCAGAGCTAACATAATTAGAGGACGCTGCTACGACTGCTGCAGACATGGTTCA
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mutations in the sgE6 target locus.
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Supplementary Figure S11: Sequencing of E6 DNA from EqS#1 and EqS#5 fibroblasts transduced
with NT-gRNA to assess the sgE6 target. (A) Alignment of the E6 sequences of EqS#1-NT and EqS#1-
NT confirmed sequence homology for the sgE6 target. (B, C) Chromatograms did not indicate point
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Supplementary Figure S12:

CLUSTAL 0(1.2.4) multiple sequence alignment Eqs#1 NT
SgRNA_LCR ~ ======-=-= CCATCACCGTTTTTTCAAGC === === === ====mmmmmmmemmeemmenns 20
ESqS#1_NT ATAATCACACCATCACCGTTTTTTCAAGCGGGAAAAAATAGCCAGCTAACTATAAAAAGC 60
EQSOS NT @ ecmeres CACCATCACCGTTTTTTCAAGCGGGAAAAAATAGCCAGCTAACTATAAAAAGC 53
XAKE KRR ERKEK
SERNA_LCR ==mmmmmm = e e oo e 20
ESqS#1_NT TGCTGACAGACCCTGGGTTTTCACATGGACCTGAAACCTTTTGCAAGAACCAATCCATTC 120
EQS#S_NT TGCTGACAGACCCTGGGTTTTCACATGGACCTGAAACCTTTTGCAAGAACCAATCCATTC 113
SERNA_LCR ==mm === o= e e e o o o oo e 20
ESqS#1_NT TCAGGGTTGGACTGTCTGTGGTGCAGAGAGCCTCTTACAGAAGTTGATGCTTTTAGGTGC 180
EqS#5_NT TCAGGGTTGGACTGTCTGTGGTGCAGAGAGCCTCTTACAGAAGTTGATGCTTTTAGGTGC 173
SERNA_LCR == === === = e o o o oo e e e e 20
ESqS#1_NT ATGGTCAAAGACTTTCATGTTGTAATTCGGGAAGGCTGTAGATATGGTGCATGTACCGTT 240
EQS#5_NT ATGGTCAAAGACTTTCATGTTGTAATTCGGGAAGGCTGTAGATATGGTGCATGTACCGTT 233 C C T CCG | TTTTT C A GC GG
SGRNA_LCR == --=-eecccecceccccemcccceeccecaesceceeseseesseseseseseeeas 20
ESqS#1_NT TGTCTTGAAAACTGTTTAGCTACTGAAAGAAGACTTTGGCAAGGTGTTCCAGTAACAGGT 300
EQS#5_NT TGTCTTGAAAACTGTTTAGCTACTGAAAGAAGACTTTGGCAAGGTGTTCCAGTAACAGGT 293 C E S#s NT
SERNA_LCR === cmmmcecoecmccmaeeasassesesaseesesaas—esssassesassas 20
ESqS#1_NT GAGGAAGCTGAATTATTGCATGGCAAAACACTTGATAGGCTTTGCATAAGATGCTGCTAC 360
EQS#5_NT GAGGAAGCTGAATTATTGCATGGCAAAACACTTGATAGGCTTTGCATAAGATGCTGCTAC 353
SERNAECR|  sem=ecemeeesmcrmscescmsmsec=mocesmnems=smemcssT AT T n=ene o 20
ESqS#1_NT TGTGGGGGCAAACTAACAAAAAATGAAAAACATCGGCATGTGCTTTTTAATGAGCCTTTC 420
EQS#5_NT TGTGGGGGCAAACTAACAAAAAAT GAAAAACATCGGCATGTGCTTTTTAATGAGCCTTTC 413
SERNA_LCR === oo oo 20
ESqS#1_NT TGCAAAACCAGAGCTAACATAATTAGAGGACGCTGCTACGACTGCTGCAGACATGGTTCA 480
EQS#5_NT TGCAAAACCAGAGCTAACATAATTAGAGGACGCTGCTACGACTGCTGCAGACATGGTTCA 473
SGRNA_LCR ~ ======e-- 20
ESqS#1_NT AGGTCCAAN 489
EQS#5_NT AGGTCCAAN 482

CACCAT CACC GTTTTTT A GC GG

Supplementary Figure S12: Sequencing of LCR DNA from EqS#1 and EqS#5 fibroblasts transduced
with NT-gRNA to assess the sgLCR target. (A) Alignment of the LCR sequences of EqS#1-NT and
EqS#1-NT confirmed sequence homology for the sgLCR target. (B, C) Chromatograms did not
indicate point mutations in the sgL.CR target locus.
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Supplementary Figure S13:
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Supplementary Figure S13: Contingency tables of the TIDE analysis of the EqS#1 and EqS#5 cells transduced
with BPV-1 specific sgRNAs. (A) TIDE analysis of biological replicates of EqS#5-E6 revealed 73-87% frameshift
mutations. (B) The percentage of frameshift mutations in EqS#5-sgE5 varied between 21 and 44%. (C) In EqS#5-
sgLCR, the percentage of frameshift mutations was less than 15%. (C) The percentage of frameshift mutations
in EqS#5-sgLCR was low and varied between 6 and 17%. (D) In EqS#1-E6 the percentage of frameshift
mutations ranged from 6-14%. (E) In EqS#5-sgLCR, the percentage of frameshift was 0-8%. EqS#1, EqS#5:
equine sarcoid derived cells; n/d: replacement of nucleotides without frameshift; R: replicate.
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Supplementary Figure S14: Contingency tables of the TIDE analysis of the ctrl Fbs and EqS- cells. (A) TIDE
analysis of biological replicates of ctrl Fbs, EqS#1 and EqS#5 transduced with NT-sgRNA. TIDE analysis
revealed a low number of frameshift mutations in EqS cells transduced with the NT-gRNA. The higher
percentage of frameshift mutations in EqS#1-R2 is most likely related to sequencing errors. (B) TIDE analysis
of biological replicates of ctrl Fb, EqS#1 and EqS#5 transduced with VIM-sgRNA. TIDE analysis revealed a
high percentage of frameshift mutations in VIM across EqS cultures with minor variations between EqS
cultures and replicates. Ctrl Fb = BPV-1 negative control fibroblasts; EqS#1, EqS#5: equine sarcoid derived
fibroblasts; n/d: replacement of nucleotides without frameshift; NT: non-targeting sgRNA; VIM: Vimentin exon
2-targeting sgRNA.



