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Supplementary Figure 1

A.

>ROCR transcript variant 1 (LOC102723505, ENST00000430908, AC005152.3)
AGCCTTTTAAGACACATGTTTTGGAATACAGTCAAATGCGTGCTGCTGTATGACCAGCCTATTTGAACTA
CTTAAGCATCAACTAATTAATCTGCAAGTGAAGAATACTTCCAGCATTACTCTATAATTAGACAATCTCAG
GAGGAAACAAGAGGATTTCAAAGGGGAGTCAGATGGTTTCGCAGACCGCTACATCATTTATTTTTTCATC
ACTCAGATTATGCCTCCAAATCCTACAGAAGTATAACAACCATAGAACAGACAAACACCAACAGCATCAA
CAACAGAGAAACTCAGTCCAGGAGGATATGAAACCCTTTGTAATAAAGAAAGCAACATCCATGAA

>ROCR transcript variant 2
AGTCCTTGAGGGACAAGAAAGTGGAGCCCAGGACTTTCCAGTCCCCACCTAGTGATCAACGTCTCACCC
ACGGTCAGGGGAGCAACTGGTGGTTCTACTTTTTTGAATTCTGAAGGCAAAGGCAAGCTTTTTTTAGGG
GTCCTGCTGTTGGCAGAGAAAGCTCCCAAGAGTTCTGCAGAGAAGAAGGATATAGACTCCAAAATTTTA
CTTCCAGGGACCATTTCAGTAGAGCCTTTTAAGACACATGTTTTGGAATACAGTCAAATGCGTGCIGCTG
TATGACCAGCCTATTTGAACTACTTAAGCATCAACTAATTAATCTGCAAGTGAAGAATACTTCCAGCATTA
CTCTATAATTAGACAATCTCAGGAGGAAACAAGAGGATTTCAAAGGGGAGTCAGATGGTTTCGCAGACC
GCTACATCATTTATTTTTTCATCACTCAGATTATGCCTCCAAATCCTACAGAAGTATAACAACCATAGAAC
AGACAAACACCAACAGCATCAACAACAGAGAAACTCAGTCCAGGAGGATATGAAACCCTTTGTAATAAA
GAAAGCAACATCCATGA

>ROCR transcript variant 3
CAGCGGTTGATTGCGAGGAGCAGCGGAAGGAAGGATGTATCAAACCGAAAGAAGAAAGAACCCCTGC
CAGTCGCCCCCATGACATCCGACTCTGAACGGCAGCGATCTAGAGGCTGCGGCGTGTTGCAGATTAACA
GCAGCGAGGGCAGGAGGCAAATCAGATGCCGCAGGAGCTGACTGTTTTCTTTAGCCCTGAGAGCTGAC
TGTAGGCACAGGTTGCATATCAAAGGCAACGGGAATCAGTCTGTGGCAATATTACATCAGGGACCATTT
CAGTAGAGCCTTTTAAGACACATGTTTTGGAATACAGTCAAATGCGTGCTGCTGTATGACCAGCCTATTT
GAACTACTTAAGCATCAACTAATTAATCTGCAAGTGAAGAATACTTCCAGCATTACTCTATAATTAGACAA
TCTCAGGAGGAAACAAGAGGATTTCAAAGGGGAGTCAGATGGTTTCGCAGACCGCTACATCATTTATTT
TTTCATCACTCAGATTATGCCTCCAAATCCTACAGAAGTATAACAACCATAGAACAGACAAACACCAACA
GCATCAACAACAGAGAAACTCAGTCCAGGAGGATATGAAACCCTTTGTAATAAAGAAAGCAACATCCAT
GA
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Supplementary Figure 1.

A. Transcript sequences of ROCR variants identified by RNA-Seq and RACE. Exons are
delineated by the change between black and grey nucleotides. Primer locations are indicated
by underlining (blue for exonl-2 assay, red for exon2-3 assay). B. Genome browser schematic
of the two 4 exon transcript variants of ROCR with alternative first exons as indicated by
5’RACE from cartilage and MSC RNA.
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Supplementary Figure 2

A.
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Supplementary Figure 2.

UCSC genome browser schematic of cartilage RNA-Seq reads aligned to the human genome
with evidence of transcript start and end sites using CAGE (cap analysis gene expression) and
PolyA-Seq data. A. SOX9 and upstream locus. B. ROCR locus.
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Supplementary Figure 3
A.
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Supplementary Figure 3

C.
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Supplementary Figure 3.

In silico analysis indicates a lack of coding potential for both SOX9-AS1 and ROCR, with the
existence of A. only very short open reading frames (ORF Finder) and B-D. codon substitution
rates indicative of noncoding transcripts. B. CPAT and CPC. C. PhyloCSF on SOX9 and SOX9-
AS1 locus. D. PhyloCSF on ROCR locus.
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Supplementary Figure 4

A. SOX9
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Supplementary Figure 4.
Expression of A. SOX9, B. COL2A1 and C. HPRTL1 in an RNA tissue panel measured by real-

time RT-PCR. Values are the technical mean of data pooled from 3 donors per tissue.

C
o
)

©

£
fe
:.9
£

)

| &

©
-

C

(0]

£
9

Q.

Q.

>
(7p)}

(]
)

C

(0]

£

Q
o)

(O]

>

()
(@)



Development 144: doi:10.1242/dev.152504: Supplementary information

Supplementary Figure 5
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Supplementary Figure 5.

MSCs were transfected for 1 day with ROCR-targetting or non-targetting control GapmeR prior
to chondrogenic differentiation in a VV-bottom 96 well plate. A. ROCR expression in RNA
extracted from Day 0, 1 and 3 chondrogenic pellets. Expression is presented as a percentage of
non-targetting control levels. B. GAG levels assayed by DMB assay in Day 7 chondrogenic
pellets. C-E. Expression of (C) SOX9, (D) COL2A1, (E) ACAN in RNA extracted from Day 0,
1 and 3 chondrogenic pellets. Values are the mean = SEM of data pooled from 4 MSC donors.

*x*+x = P <0.001 for ROCR GapmeR versus non-targetting GapmeR.
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Supplementary Figure 6.

A. MSC were transduced for 2 days with ROCR-expressing lentivirus particles (transcript
variant 2 and 3) prior to chondrogenic differentiation for up to 7 days. Expression of ROCR,
SOX9, COL2A1 and ACAN in RNA extracted from Day 0, 1, 3 and 7 chondrogenic pellets.
Values are the mean + SEM of data pooled from 2 MSC donors. B. ROCR and SOX9 expression
in HAC transduced with ROCR-expressing lentivirus particles (transcript variant 2 and 3) for
3 days. Values are the mean + SEM of data pooled from 2 OA HAC donors.
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Supplementary Figure 7
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Supplementary Figure 7.
A. SOX9 and ROCR expression in HAC transfected for 2 days with the indicated siRNAs.
Values are the mean £ SEM of data pooled from 4 OA HAC donors. *** = P < 0.001. B. ROCR

C
o
)

©

£
fe
:.9
£

)

| &

©
-

C

(0]

£
9

Q.

Q.

>
(7p)}

(]
)

C

(0]

£

Q
o)

(O]

>

()
(@)

expression in MSCs transduced with SOX9 or control lentivirus (pCDH) for 2 days. Values

are the mean + SEM of data pooled from 4 MSC donors.
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Supplementary Figure 8
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Supplementary Figure 8.

A. Blastn result of homology search for ROCR sequence in mouse. B. UCSC genome browser
schematic of the ROCR locus showing vertebrate conservation. C. Expression of Bc006965,
Sox9 and Col2al in C57BL/6 mouse xiphoid cartilage RNA.
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Supplementary Figure 9
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Supplementary Figure 9.

MSCs were transfected for 2 days with ROCR-targetting or non-targetting control sSiRNA prior
to chondrogenic differentiation in a VV-bottom 96 well plate or maintenance in MSC medium
for up to 7 days. Media were collected immediately prior to the induction of chondrogenesis
(Day 0) and after 3 and 7 days. Cytotoxicity was measured with the use of the Promega
CytoTox 96 Kit.
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Supplementary Table 1.

Primer and siRNA/GapmeR sequences.

Primer

SOX9-AS1 exon4-5 F
SOX9-AS1 exon4-5 R
SOX9-AS1 exon5-6 F
SOX9-AS1 exon5-6 R
ROCR exon2-3 F
ROCR exon2-3 R
ROCR exonl1-2 F
ROCR exonl1-2 R
LINCO1152 F
LINCO1152 R
RUNX2 F

RUNX2 R

ALPLF

ALPLR

ADIPOQ F
ADIPOQR

FABP4 F

FABP4 R

L-SOX5a F

L-SOX5a R

SOX6 F

SOX6 R

ROCR RACE GSP1
ROCR RACE GSP2

SiRNA
siSOX9-AS1
siROCR-1
SiROCR-2

GapmeR
GapROCR

Sequence
ccatgagcatttctegtctg
caggacaaggtggatgaaca
ctggcaagaggcaggaaa
gctctcatccaaggtgaacag
tgctgtatgaccagectatttg
tectettgtttectectgaga
ctgaaggcaaaggcaagc
caaaacatgtgtcttaaaaggctct
cctcacttcctectcettectg
ccccatctcatctgtttttga
gtgcctaggegceatttca
gctcttcttactgagagtggaagg
agaaccccaaaggcttcttc
cttggcttttecttcatggt
ggtgagaagggtgagaaagga
tttcaccgatgtctcccttag
ccaccataaagagaaaacgagag
gtggaagtgacgcctttcat
tttacctcaggagtttgaaagga
gcttgtcaccatggcetacct
gcttctggactcageccttta
ggccctttagectttggtta

TTTGAAATCCTCTTGTTTC

CAAAACATGTGTCTTAAAAGGCTCT

Target sequence
CAAAGGAGCTAAAGAAGAA
GGAGGAAACAAGAGGATTT
CAACCATAGAACAGACAAA

Target sequence
ACTTAAGCATCAACTA
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Supplementary Table 2.
Cartilage RNA-Seq IncRNA expression and SOX9 expression.

Click here to Download Table S2

Supplementary Table 3.
Expression of ROCR and SOX9-AS1 in cell types from Human Protein Atlas and Illumina
BodyMap RNA-Seq data.

Click here to Download Table S3
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