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Supplementary Table S1.

Micro CT analysis at 9 months of age in mice wiging-associated OA

WT Hyal 2"
Parameter Lt Lt
(n=7) (n=7)
Sb BV/TV (%) 39.2+11.3 34.2+9.9
Sb Th (um) 53.6+11.1 47.2+9.1
Th BV/TV (%) 35.7+4.3 35.0+8.1
Th Th (@um) 50.6 +2.8 46.9 5.1
Th Sp (1m) 97.9+12.4 90.1 +15.3
Th.N (/mm) 7.1+0.7 7.7+1.3




Supplementary Table S2.

Micro CT analysis at 6 weeks after DMM surgery

WT WT Hyal 2" Hyal 2"

Parameter DMM Sham DMM Sham

(n=8) (n=8) (n=8) (n=8)
SbBV/TV (%) 50.7 +14.3 41.8+15.2 43.0+3.9 39.6 6.1
Sb Th (tm) 53.3+4.5 46.1 +10.4 46.5+6.5 43.9+4.9
Th BV/ITV (%) 37.9+7.3 39.8+8.1 32.1+5.2 34.4+10.8
Tb Th @m) 60.0 £ 6.6 61.1+£5.5 54.1+5.2 57.2+3.5
Th Sp (1tm) 109.6 £21.0 96.7x17.7 110.5+13.9 101.3+11.7

Th.N (/mm) 6.6+1.2 6.5+1.3 6.3+£0.6 59+1.7




Supplementary Table S3. Primer sequences

Gene Primer sequence
MMP-13 Forward 5- AGTTGACAGGCTCCGAGAAA -3’
Reverse 5- GGCACTCCACATCTTGGTTT -3’
ADAMTS5 | Forward 5'- CTTTAGAGGGAGAAAATTCTGG -3
Reverse 5'- AAAGATTTACCATTGGGTGG -3
Hyal 1 Forward 5'- CAAGTACCAAGGAATCATGCCAG -3
Reverse 5'- GCGGACACAGCGACCATG -3’
Hyal2 Forward 5-TGTGGCTCTCACCTGGACCTTATGA -3’
Reverse 5'-AGATGGTATGGGTGCTCTGCTAAG -3’
KIAA1199 Forward 5’- ATATACAGGCCACAACAATG -3’
Reverse 5- AAGCAAACCTGTAATCTTGG -3’
HASL Forward 5-TCCTCTGGGTCTATACAGAAACAATC -3
Reverse 5- CGGTTGGTGAGGTGCCTGT -3’
HAS2 Forward 5- GATTATGTACAGGTGTGTGAC -3
Reverse 5'- CCTCTAAGACCTTCACCATC -3’
HAS3 Forward 5'- GATGTCCAAATCCTCAACAAG -3’
Reverse 5'- CAAAGGCCCACTAATACATTG -3
Gapdh Forward 5'- ACCCAGAAGACTGTGGATGG -3
Reverse 5'- CACATTGGGGGTAGGAACAC -3




Supplementary figure S1
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Supplementary figure S2
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Supplementary figure S3
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Supplementary Figure legends.

Supplementary Figure S1. Safranin O staining of growth plate and articulartitage.
Knee joints of WT (A and C) andyal2’- (B and D) mice at 3 months (A and B) and 9
months of age (C and D). Growth plate may stilbben in both groups at 3 months.

The growth plate of both groups was thinner at @tim® compared to that at 3 months.

Supplementary Figure S2. HYAL 2 mRNA expression in Safranin O well stained
human articular cartilage

Macroscopically normal human cartilages were subgeto SO staining, and RT-PCR
analyses for evaluation of HYAL2 mRNA expressioauFdifferent cases were shown
(A-D). HYAL2 mRNA expression levels were grapheteahormalization with those of

GAPDH (E). Scale bars depict 2(f in length.

Supplementary Figure S3. Design of the replacement vector.
A fragment of C57BL/6J mouse genomic DNA containiifyal2 was obtained from a
BAC clone (clone ID : RP23-418E8 , Roswell Park €arinstitute). Through

successive subcloning steps, a loxP site was ewsert5’UTR (untranslated region)



present in the exon which contains the ATG initiatcodon of Hyal2, and the

fragments were cloned into the FRT-neo-FRT-loxP-Ddwyeting vector

(Unitech Co., Ltd.) so that the coding region ofatB/gene is flanked by two loxP sites.

Neomycin resistance cassette (FRT-neo-FRT) wagdhe used as a selection mark

flanked with two FRT sites. This resulted in flogiof the complete coding sequence of

Hyal2 since exon 1 is honcoding. The appearantieeoBspHI restriction sites present

in the FRT site and the selection marker was ugetléntification of the targeted allele

in subsequent Southern blot analyses.



Supplementary Protocol 1

Real-time reverse transcriptase-polymerase chain reaction (RT-PCR) for

human HYAL 2 and histologic evaluation

To evaluate the expression levels of HYAL2 mRNAthe human articular cartilage,

four human macroscopically normal cartilages wéataioed during total hip arthroplasty

for the osteonecrosis of femoral head (n=4). Theiameage was 51.5 years (27-63 years).

Obtained cartilage tissues were formaldehyde fexadl embedded in paraffin. Theu

thick sections were subjected to HE and Safranistaining. To evaluate the mRNA

expression of HYAL2, cartilage samples were sukgdb the RT-PCR analyses. The

expression levels of MRNA in a sample were expreafier normalization with those of

glyceraldehyde-3-phosphate dehydrogenase (GAPDdllowing forward and reverse

primer pairs were used: fdYAL2, 5-AGTCAAACAGGCACAATATG-3' (forward)

and 5-GATTGTAGCAGTCAGGAAAG-3 (reverse); for GAPDH, 5'-

TGCACCACCAACTGCTTAGC-3 (forward) and 5'-

GGCATGGACTGTGGTCATGAG -3’ (reverse).



Supplementary Protocol 2

Generation of the homologous recombination ES cells

The replacement vector was linearized by Notl aitd electroporated into C57BL/6J
embryonic stem (ES) cells that were cultured on &Ekistant mouse embryonic
fibroblasts. The resistant colonies were picked anu screened for homologous
recombination by polymerase chain reaction (PCRhgughe R1 primer : 5'-
CTTCCTCGTGCTTTACGGTATC-3' (Neo-cassette specifimper) and the F1 primer :
5-AAAGCCTACATCAGTATGTCAACG-3'. Correctly targetedlones were identified
by standard Southern blot analysis using 5' anpgrd@es external to the regions of
homology and following BspHI digestion. In additiarNeo probe was used to screen for
random insertion events. The 5-probe was PCR-éegpli using 5'-
GCTATACTTGAACAACAGACACTTCC-3' and 5'-
TGGTAGTGGTGAGATAGGATACTGC -3' as primers. The 3epe was PCR-
amplified using 5'-CCTGTGACTCATTCTGTTGTAACC-3' and 5'-
GTTTTATGTGCCTTGTTTAACCTTC-3' as primers. The Neoope was PCR-
amplified using 5- GAACAAGATGGATTGCACGCAGGTTCTCCG3' and 5'-

CGCCAAGCTCTTCAGCAATA -3' as primers. Correctly tatgd clone was obtained.

Generation of Hyal2"F'® mice

Chimeras were generated by injecting the corredatiyeted ES cells into blastocysts of
Balb/c mice and identified by coat color. Chimemale founder mice were mated to
C57BL/6J female mice to generate F1 heterozygouse nior HyalZ'™* line. F1

heterozygous mice were crossed with FLP mice tetdeéhe neomycin cassette flanked



by two FRT sites. The loxP check was performedtdicm the insertion of the loxP, and
PCR-amplified using the F2 primer : 5’-CATCTCTGGARTGCTAGACTGAC-3 and
the R2 primer : 5-CCAGTGTGATGATGGGACCTAGT-3'. Thesnice were identified
by PCR using the primer on the F3 primer : 5’- TGAGICTCACCTGGACCTTATGA-

3'and the R3 primer : 5- CCAGTGTGATGATGGGACCTAGI-

Generation of Col2al promoter inducible conditionally Hyal2”- mice

The offspring carrying thelyal2*/Fo* mice were bred with Col2a-Cre mice in order to
achieve complete recombination to generate the itonal Hyal2”- mice. Because
preliminary experiment revealed that there was fifierénce in body weight and no
findings of OA development in knees until 9 montifisge inHyal2*/Fox, Hyal2*", and
C57BL/6J background mice, we used C57BL/6J mic&/agwild type) control in this
study. Genotypes were determined using PCR anafysisPCR analysis, DNA isolated
from ear-punches was PCR-amplified with specifi@Ryprimers to evaluate allele status.
We used forward and reverse primers (5-TGTGGCTCTCAGGACCTTATGA -3)
and (5-AGATGGTATGGGTGCTCTGCTAAG -3'), respectivelyrhe Hyal2 targeted
and wild-type alleles exhibited PCR products of 8p8and 164 bp bands, respectively.
Genotypes of mice were identified dgal2 (+/+), (-/-), or (+/-) by the presence of the

164 bp band only, 318 bp only, or both 318 andld&ands, respectively.



Supplementary Protocol 3

Prepar ation of cartilage glycosaminoglycan

To analyze the amount and molecular sizes of Hthéncartilage oHyal2” and
WT mice, four joints included two knee joints amebtfemoral heads of 9-month-old
male WT andHyal2”- mice were excised. Meniscus, joint capsule anc:bmeere
removed as much as possible. The four joints fraochemice were placed in a test
tube, frozen in liquid nitrogen, crushed to powéhwT-12 beads crusher (TAITEC
Corp., Saitama, Japan) following manufacturer’srutdion. The powder in a test
tube was suspended in 600of 0.2N NaOH and then incubated overnight at room
temperature. After neutralization with 1N HCI, gs@utions were adjusted to contain
0.15M Tris, 0.15M NaCl, 0.01M CaCl2, 5mM deferoxamimesylate and 20U/ml
protease E at pH8, and further incubated &C36r 8 hours. After inactivation of
protease E by heating at®@5for 15 minutes, the solutions were centrifuget?Za®00
rpm for 10 minutes to remove insoluble materialse Supernatants were mixed with
3 volumes of 95% ethanol containing 1.3% of potassacetate, incubated at 220
for 30 minutes, and then centrifuged at 12,000 figpgri0 minutes at€. The pellets
were washed once with cold 70% ethanol and thesoldied in PBS for further

analysis.



