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Figure S1 Safranin-O staining and

were shown in the left panel. OA, osteoarthritis.

Fig.S2
A

Result for species name - hg19 with job 1D 11575124165

Data I Sequence Name RNA Size ORF Sze Ficket Score Hexamer Score

0 HS3ST3B1T1 1652 35 04864 0.115123400945

Coding Probabuity

0.017578016480753

IHC staining was performed to assess the
histopathological changes in normal and osteoarthritic cartilage samples, related to
Figure 1. (A) Safranin-O staining (scale bar=200 pm). (B) IHC staining for COL2A1 and
MMP13 (scale bar=200 pm). Representative images from three independent experiments
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Figure S2 Characteristics of HS3ST3B1-IT1 predicted by online software, related to
Figure 1 and Figure 2. (A) The coding capability of HS3ST3B1-IT1 was determined by CPAT
(http://lilab.research.bcm.edu/cpat/). (B) RegRNA 2.0 online software predicted an ORF (315
nt) in the HS3ST3B1-IT1 transcript. (C) The schematic diagram of three GFP fusion constructs
(GFPwt, GFPmut, and ORF-GFPmut). (D, E) The expression level of GFP proteins was

detected by IF (D) and western blotting assays (E). Scale bar=500 ym.
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Figure S3 HS3ST3B1 has no obvious effects on HS3ST3B1-IT1 expression, related to
Figure 5. qRT-PCR was performed to detect the expression levels of HS3ST3B1-IT1 in
chondrocytes after transfection with pCMV3-HS3ST3B1, HS3ST3B1 siRNAs and their

respective controls. Values were shown as meantSD (n=3). Statistical differences were

determined using unpaired Student

Fig.S4
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Input Seq .
rrown. . HS3ST3B1 protein
MGQRLSGGRSCLOVPGRLLPQPPPPPPPVRRKLALLFAMLCVWLYMFLYSCAGSCAAAPG
LLLLGSGSRAAHDPPALATAPDGTPPRLPFRAPPATPLASGKEMAE GAASPEEQSPEVPD
SPSPISSFFSGSGSKQLPQAIIIGVKKGGTRALLEFLRVHPDVRAVGAEPHFFDRSYDKG
LAWYRDLMPRTLDGQITMEKTPSYFVTREAPARISAMSKDTKLIVWRDPVTRAISDYTQ
TLSKRPDIPTFESLTFKNRTAGLIDTSWSAIQIGIYAKHLEHWLRHFPIRQMLFVSGERL
ISDPAGELGRVQDFLGLKRIITDKHFYFNKTKGFPCLKKAEGSSRPHCLGKTKGRTHPE!

ma HS3ST3B14T1 RNA

CUGAGAUCAGACACACUUGGGCCGGGUL UGGC, UGAACCCU
UAAUGUCAGGCGGUUUUGAAGCACCUGGGGCAAGCUAUGGAAAUCCCCACAGGAAGGCUC
ACGCAGUCUCUUAGGCGGCUGCCCUCCACCUGCCACGUUCUUUUUGAUUGACUAAAAAAC
GCUGAAUGAAGAACGAAGUCGCGUGGAAACCCUCGCCGCGCGCCUGCAGCGGACAGCGCA
GCCCGGGAGGUUCGGCUGCCGACUUGCGCCCGGGGGCUGCGCUGCGAGCGGCCACGCAUG
GCGGCUGGACCCGGGCGGCCGCAAGGGCUUGGCUGGGC AGGCGGGAGGUUCUUC
GUCCUCCCGAGCCAUCUCCCUGAACUGACAAGCAGGACUCCCGGGUCCAGGGGGCACAGG
GCCC JGACCCGGCGG! L ,CCACUGUAAAUGCCGCAAC
UGGCCCCAAACACUGCGUUCCUGGACUGCACCAGCAGCUCCUGGCGCGGCCGCAGAGUUG
GUGGAUAUUUUCCAAGGGGGAAAAAAAUCUUUUAAAUGCCAUCUGUUUACUUUAAAAAUG
UUGAUUACUUAAGAAAAACGAAUGGAUGUCUGGGCAAAGGUAUGGACGUCACAAUUAUUY

and Cell Biology

UGAAGGCGUCCUUUUUAACUUUAAACAGACCACGCCAGGAGGAGACUGCUGACCCAGAGC
GCAUUACCUAAAAUCUGGUACCCAGAGUGCACCCUUCGCCCUCGUUGGAGUUCUCUCCUC
UCUGCCAAGCUUUGCUCCGUGCCAGAGGUGUGCUCCAUUGUACCUCCGCUCUGUCCCUGC
AGUCAGGCAACCAAUUGGAGAAGAGUAUAAAUAGUAAUUAACCAGGGAGAGUUGUAAUUC
AGAAACCUAGUUAAAACAAGUCCUCAAAAACUAGAGAAUAUGAGAGUGGGGAGACAUUUU
GAAGGCAUUAAGAACAAAAAACGAUGGGGACGAAUGGUUGAGUCUGAGGAUCAGCAUCGU
AAUCUGUUAGAGAACGAGGUCGUGGCUGUGUCUGUGAGUCGUUAAUGGGUUUAAUCGGUU
GAUACACAGCCUGCUAGUGGCCUAACCAGUAACCCAGGGCCUGGCAGAUUUGCAUGACAU
CUCGGAGUUUGAUUGCUCUUCCUUCCACUUGGCAAAAGGAGACACCAUCAGCCGGAUCAG
GAGGGGUCAUGGUGAGAUGGAACCCACCGAGGUGGUGUACAGAGCUGGCGCUGCCAAUGG
CCAGAGUGGCAGCCUUUCUACCUCCUUAACCCUGCAAAAAUCAAACGUGCUAGUACGCAC
UGUCCAUCCACACUGGAACUCCAGUUGGUUUUAGUCUGCGAUGAUGACUCUUCUGGGUUG
ACUUUUCCAGUUCAUUAUGCAGCCCUCUUGAAGCAGGCCUCCCAAACUUAGCAGACACCA
AUGAGAACCUCACAAAGAGGCUCAUCAAGCAGGCUGGUGAAMCUGGGUGUUACUUCCUGU
UCCAUGGGUACCCCAUAGUGUUUGGGAAACACCGGGCUGUGGUUCAGGAGAAUUUCACAL
AUGCUAAGAUGGAGAAAGAACCUGCCCUUUACAUUUAGGCUUGGGAUGUUAAUUUAAAGU
UUGAAUGACCAAAAAUUAAAUCUGUAACUUUU

Interaction probabilities
Prediction using RF classifier 0.85
Prediction using SVM classifier 093

What do these probabilities mean?
Interaction probabilities generated by RPISeq range from 0 to 1 In performance evaluation expeniments,
predictions with probabilties > 0.5 were considered “positive.” i . indicating that the corresponding RNA
and protein are kkely to interact. Using this threshold, accuracies of the classifiers ranged from 87 - 90% in
cross-validation evaluation experiments on benchmark datasets. When classifiers were tested on
independent (blind) datasets of RPls, accuracies of the classifiers ranged from 57 — 99%
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Figure S4 Computational analysis for HS3ST3B1-IT:

HS3ST3B1 interaction by the

RPISeq database (http://pridb.gdcb.iastate.edu/RPISeq/) based on Random Forest (RF)
and Support Vector Machine (SVM) classifiers, related to Figure 5.
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Figure S5 Overexpression of HS3ST3B1 attenuates the effects of HS3ST3B1-IT1
knockdown on chondrocyte viability, apoptosis and ECM metabolism, related to Figure
6. (A) Western blotting was performed to assess the expression levels of HS3ST3B1 in
chondrocytes transfected with Control ASO+Vector, Control ASO+pCMV3-HS3ST3B1,
HS3ST3B1-IT1 ASO+Vector or HS3ST3B1-IT1 ASO+pCMV3-HS3ST3B1. (B) The viability of
chondrocytes was evaluated by CCK-8 assay in each group. Values were shown as
mean + SD (n=3). (C) The apoptosis rates were evaluated by flow cytometry in each group.
Values were shown as mean = SD (n=3). (D) The expression levels of apoptosis-associated
proteins were detected by western blotting in each group. Representative blots from three
independent experiments were shown (left panel). Densitometric analyses of the blots were
presented as mean = SD (n=3, right panel). (E) The expression levels of COL2A1, Aggrecan,
MMP13 and ADAMTS-5 were analyzed by western blotting in each group. Representative
blots from three independent experiments were shown (left panel). Densitometric analyses of
the blots were presented as mean = SD (n=3, right panel). Statistical analysis was performed
using a two-way ANOVA followed by Tukey’s multiple comparison (B) or an unpaired Student’s
two-tailed t test (C-E).



Fig.S6

Figure S6 FTO has no obvious effects on HS3ST3B1-IT1 expression, related to Figure 7.
gRT-PCR was performed to detect the expression levels of FTO (A) and HS3ST3B1-IT1 (B) in
chondrocytes after transfection with FTO expression plasmid. Values were shown as mean
+ SD (n=3). Statistical differences were determined using an unpaired Student’s two-tailed

t test.
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MSASSLLEQRPKGQGNKVQONGSVHQKDGLNDDDFEPYLSPQARPNNAYTAMSDSYLPSYY
SPSIGFSYSLGEAAWSTGGDTAMPYLTSYGQLSNGEPHFLPDAMFGQPGALGSTPFLGQH
GASTQ:! GGAMKDGQSAFANETLNKAF
GMNTIDQGMAALKLGST T
DIASKPAKQQPKLKT! MDIGTWDN QAL\/QMGQPT
QGSPQPVGQQANNSPPVAQASVGQQATAPLPPPPPQPAQLSVQQQAAQPTRWVAPRNRGSG
FGHNGVDGNGVGQSQAGSGSYPSEPHPV[EKLRSINNYNPKDFDWNLKHGR\/FI]KSYSE
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GCCC AGGUUCGGCUGCCGACUUGCGCC UGCGCUGCGAGCGGCCACGCAUG
GCGGCUGGACCCGGGCGGCCGCAAGGGCUUGGCUGGGCCGCGGGAGGCGGGAGGUUCUUC
GUCCUCCCGAGCCAUCUCCCUGAACUGACAAGCAGGACUCCCGGGUCCAGGGGGCACAGG
GCCCGGGGCGGUGACCCGGCGGAUCGGGCUGCCGGAGGAGCCCACUGUAAAUGCCGCAAC
UGGCCCCAAACACUGCGUUCCUGGACUGCACCAGCAGCUCCUGGCGCGGCCGCAGAGUUG
GUGGAUAUUUUCCAAGGGGGAAAAAAAUCUUUUAAAUGCCAUCUGUUUACUUUAAAAAUG
UUGAUUACUUAAGAAAAACGAAUGGAUGUCUGGGCAAAGGUAUGGACGUCACAAUUAUUU
UGAAGGCGUCCUUUUUAACUUUAAACAGACCACGCCAGGAGGAGACUGCUGACCCAGAGC
GCAUUACCUAAAAUCUGGUACCCAGAGUGCACCCUUCGCCCUCGUUGGAGUUCUCUCCUC
UCUGCCAAGCUUUGCUCCGUGCCAGAGGUGUGCUCCAUUGUACCUCCGCUCUGUCCCUGC
AGUCAGGCAACCAAUUGGAGAAGAGUAUAAAUAGUAAUUAACCAGGGAGAGUUGUAAUUC
AGAAACCUAGUUAAAACAAGUCCUCAAAAACUAGAGAAUAUGAGAGUGGGGAGACAUULU
GAAGGCAUUAAGAACAAAAAACGAUGGGGACGAAUGGUUGAGUCUGAGGAUCAGCAUCGU
AAUCUGUUAGAGAACGAGGUCGUGGCUGUGUCUGUGAGUCGUUAAUGGGUUUAAUCGGUU
GAUACACAGCCUGCUAGUGGCCUAACCAGUAACCCAGGGCCUGGCAGAUUUGCAUGACAU
CUCGGAGUUUGAUUGCUCUUCCUUCCACUUGGCAAAAGGAGACACCAUCAGCCGGAUCAG
GAGGGGUCAUGGUGAGAUGGAACCCACCGAGGUGGUGUACAGAGCUGGCGCUGCCAAUGG
CCAGAGUGGCAGCCUUUCUACCUCCUUAACCCUGCAAAAAUCAAACGUGCUAGUACGCAC
UGUCCAUCCACACUGGAACUCCAGUUGGUUUUAGUCUGCGAUGAUGACUCUUCUGGGUUG
ACUUUUCCAGUUCAUUAUGCAGCCCUCUUGAAGCAGGCCUCCCAAACUUAGCAGACACCA
AUGAGAACCUCACAAAGAGGCUCAUCAAGCAGGCUGGUGAAACUGGGUGUUACUUCCUGU
UCCAUGGGUACCCCAUAGUGUUUGGGAAACACCGGGCUGUGGUUCAGGAGAAUUUCACAU
AUGCUAAGAUGGAGAAAGAACCUGCCCUUUACAUUUAGGCUUGGGAUGUUAAUUUAAAGU
UUGAAUGACCAAAAAUUAAAUCUGUAACUUUU

teraction probabilities
Prediction using RF classifier 095
Prediction using SVM classifier 0. 79

What do these probabilities mean?

Interaction probabilties generated by RPISeq range from 0 to 1. In performance evaluation experiments,
predictions with probabilities > 0.5 were considered “positive,” i.e., indicating that the corresponding RNA
and protein are likely to interact. Using this threshold, accuracies of the classifiers ranged from 87 - 90% in
cross-validation evaluation experiments on benchmark datasets. When classifiers were tested on
independent (blind) datasets of RPls, accuracies of the classifiers ranged from 57 — 99%

Please see About/FAQs for additional details.

Figure S7 Computational analysis for HS3ST3B1-IT: YTHDF2 interaction by the RPISeq
database (http://pridb.gdcb.iastate.edu/RPISeq/) based on Random Forest (RF) and

Support Vector Machine (SVM) classifiers, related to Figure 7.
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Figure S8 Prediction of the Ubiquitination Sites (A) and potential E3 ubiquitin ligases (B)
by using UbiBrowser (http://ubibrowser.ncpsb.org/), related to Figure 5.



Supplemental Tables

Table S3 Logistic regression analysis, related to Figure 1

Variable B Std. Error p value 95% ClI
Age -0.058 0.039 0.140 0.874-1.019
BMI -0.07 0.093 0.448 0.778-1.118
Sex 0.024 0.578 0.967 0.33-3.179

B, coefficient; Std. Error, standard error; Cl, confidence interval.

Table S5 Primers used for plasmid construction, related to STAR Methods

Plasmid names Forward/ Sequences 5'-3’

Reverse

Forward CGGGATCCCTGAGATCAGACACACTTGGGCC
PCONAHSISTIBIITL  poverse  CCCTCGAGAAAAGTTACAGATTTAATTTTTGGTC

EGEP-GEPmuU Forward GCCACCATTGTGAGCAAGGGCGAGGAGCTGTT

P Reverse =~ TTGCTCACAATGGTGGCGACCGGCCGGTGGAT

Forward CTCAGATCTCGAGATTGCGGCTGGAC
PEGFP-ORF-GFPmut Reverse AATCTCGAGATCTGAGTCCGGTAGCG
psi-CHECK2-HS3ST3B1 Forward ~ CCCTCGAGCTGAGATCAGACACACTTGGG
71 wt Reverse = GGGTTTAAACAGCTTGGCAGAGAGGAGAGAAC
psi-CHECK2-HS3ST3B1  Forward ACACTGCGTTCCTGGCCTGCACCAGC
-IT1 mutl Reverse = GCCAGGAACGCAGCGCTTGGGGCCAG
psi-CHECK2-HS3ST3B1 Forward AACTGACAAGCAGGCCTCCCGGGTCCAGGGGGC
-IT1 mut2 Reverse AGGCCTGCTTGTCAGTTCAGGGAGATGGCTCG
psi-CHECK2-HS3ST3B1 Forward ACTGGCAGGAAAAGGCCTGAACCCTT
-IT1 mut3 Reverse GCCTTTTCCTGCCAGTTCCTCCCAAC

Table S6 Sequences of siRNAs and ASOs, related to STAR Methods

Names

Sequences 5'-3’

si-NC target sequence
si-HS3ST3BL1 target sequence 1
si-HS3ST3BL1 target sequence 2
HS3ST3B1-IT1 ASO sequence
LncRNA ASO negative control

TTCTCCGAACGTGTCACGT
GCAAATTCTAGCAGTATGT
GCAACAAAGCCATAGGAAA
ATTGTACCTCCGCTCTGTCC
Inc6N0000001, RiboBio

Table S7 Primers used for qRT-PCR assay, related to STAR Methods

Gene names Ecéz\lﬁég/ Sequences 5'-3’
Forward CTGAGATCAGACACACTTGGG
HS3ST3B1-IT1  Reverse CCCAGGTGCTTCAAAACCG
Forward CCCATCTCCAGCTTTTTCAGTG
HS3ST3B1 Reverse CTCCATGGTGATCTGCCCGT
Forward AGTTCCAGTTCAAGCCTATTCG
ALKBHS Reverse TGAGCACAGTCACGCTTCC
Forward CCTTAGGTGGAGCCATGATTG
YTHDF2 Reverse TCTGTGCTACCCAACTTCAGT
B-actin Forward AGATGTGATCAGCAAGCAG
Reverse GCGCAAGTTAGGTTTTGTCA




