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The elucidation of osteoarthritis pathogenesis based on the osteogenic culture
experiment of induced pluripotent cells with the modification of oxygen tension
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Knee osteoarthritis (KOA) is a very important welfare and health issue, but

the details of its pathogenesis at the molecular level have not yet been clarified. In this study,
we used human induced pluripotent stem cells (iPSCs) to analyze the gene expression levels during
changes in the oxygen concentration in culture to elucidate the pathogenesis of KOA and to
contribute to the development of new therapeutic drugs for KOA in the future.
The results of this study showed that osteogenic differentiation of human iPS cells was demonstrated
even under an oxygen concentration of 7% (hypoxia) and even when the oxygen concentration was
changed during culture. Furthermore, it was suggested that osteogenic differentiation progressed by
increasing the oxygen concentration during osteoinductive culture. These results suggest that
changes in oxygen concentration in the microenvironment may contribute to KOA progression.
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1. WFEBRAR S WO 5=

IEIEMEIEBIEIE (Knee Osteoarthritis: KOA) X, EARAIZRIKNCHERIEI~D HFHA ML A%
& LIRS L 0 B0E L, BIERE 2 ol & U BRSO ZMEIC X0 . BB O£,
ATENEHI R & W o TR BT 2RETH Y . BFE O Quality of life ZREHR I, A
BT DEFRAED DIXHFE 780 H A, B X T LD & 2530 HADRE L TWD LHEES
#U(Yoshimura et al., J Bone Miner Metab 2009), ¥&HZ X 5 J7 @k 00, A LIRS
BT AL T & LIRS D BERE ORFENAIIL, ZORBEHENHLITH KL bOL 2
%, F72, KOA ITHEME U A 7 ORBEE ITEEHT D U A2 (Dore et al. Arthritis Care Res, Jacob
et al. Osteoarthritis Cartilage) &7¢V | fERMICH KAEELFETH 5,

KOA DAL % R BRI A0S 2 D & BIEIHCE & 2 O FIC(FET D0 T B A EA RIS MES
52 ENEF NS, HIEMIITEENICB T 2 B oTiES, BOBMR ERNBZY ., Th
HIZ KL DB D IIFHIREDEN E 67 H280F O %L 5] Z# 23 (Glyn-Jones et al.,
Lancet 2015), & HIZHIFMIAZ T LB MARFEEIC L0 | B REDTEIRE & 22 0 B st a
FlEk 23, EEZMICI WV TIL, Magnetic resonance imaging: MRI CEEEH O &5 513 KOA
DOEIES HEN ., S DICIT AN TREEEELRITO FHIKA 1 &2 25 2 &L RHE S (Dore et al.,
Arthritis Res Ther 2010). FRKRGEILTIZREEH SN TN D,

B BERIIE R MM (Mesenchymal stem cells: MSCs) (ZEBETICHEL, MEFBERBKLIZ LY,
B OWCE. IR, BRMERLIR 22 E &Rk~ LM ERER AT 5. KOA 21T 2Bl - Bl &
DOFEEMEEITE T O MSCs BIEIZ L2 LB X b TV D, ITHEITHCE I H MSCs 23MF
TEL. BH#iMSCs L L TEWBEHREEZ AT 25 2 L AHE SN TS (Lian et al., J Mol Med
2017), BBE MSCs MFET S, BHN= v FOAEBN LB CIIMBIRE TN TR & 5
(Harrison et al. Blood 2002) &M TH Y, ZOERREIA, HHH MSCs OHEFHAEFS L U fuMEHE
FRCARAIR TH D & STV D, RIEBREICIIT 2 RIRE O EIL, iR B R0 Hluss 8 ok
WIARIERI 2 CThH D 2 L K0 Miaosn, sk, R, MR & 2ICIE S, FEERHE
BT W TR EHEITEFRAERE, — 77, IEBAETIHMERBREPEE LV E S TVD

(Inagaki et al. BMC Musculoskelet Disord 2014) 23, =D MMRE L OEEHRLS 25 o 1= 1%



BERBEOSEIZL DV WERICEROBE DT —~ ThH D, AF, HiHE DITEEREICTHES
727 > FNMSCs WA FERRIEICRE SND L ZOFERERIRE EEINDL Z L 2RmE L
7= (Inagaki et al.,WJ Stem Cell 2017),

B i 1 JRACEREIZ K D Tide mark 2MAEL. KB LB FEEZOHET DL L b
(2, WE & EMIE LTI & o T ZeBRR IR E R 2 HEFF L TV D, MSCs 25, B HLRRIEZR
EPHKE T B Mag9 M B 37 7 & OGRS DO RkHE & Z i & 672 9 L8 D12 A (Shabestari et
al., Osteoarthritis Cartilage 2016) %2 KV ARDIKEEREREE) HIERIRE LA ICRE SN
HZ IR, Bk~ EFEIN, S OICHIFMAEZ N U iaaEEIc K0 BT
WREL 725 Z LV KOA IZBIT DIRRED K L o> TND EPHEND,

AWFFEORD & 722 T, TBIEECE T OfCE T 36 L OVEBEICAF(ET D MSCs 23, Bl
M OMHKE & T RIC L 725 MEOBAFICLY |, AKRORIELRE» OBERRE A ICRE
SIVEEA~EFHE, S OIE IR AT Ui E M biFEIc LV | KOA 23T HIRiED—

KE7poTWbD, ] EWVNHIHLDOTHD,

2. WHEDOHK

ABFFED BEYIE MSCs T2 VT, IKERSRER T bl W R R EREE~ D ZALRF D 53 F- L~ L DOF
Fr % HERERE S FA#PT L. KOA B Z e+ Z & Th 5, AWFRIIFHARKEM L AL
L 7o iF i A IR e Lot L CRI 375 &0 9 BRI A 1T o 7o 2B\, AR H Y
A& CTod 5, D induced pluripotent stem cells: iPSCs OFIH Z A 512, HifuET &=
FEIXIRIRE B O 72 59, JHREMI, ZWEMICL A TH Y | ARIFJEIL KOA D & 670 5 REMF
BNC, Fi7e R MR A2 b6 T LB R D, FEFHRMBBERE CIIR ZOELIZERT 58

CEBWTHHRMEDLH 5,

3. WD L

bk iPS i & RO bHERFES - TEE# U, confluent [ZEEL7-HES % day 0 & L7z, Fv v
N—NOFRHERER T%E L, day 00 OEMCHERA~ZEHE L day 28 £ TR LI-BEZ 1
BEE Lz, Yo N"—HNOBEBEREZ 1%L L, day 0 O BEMLFEEMA~LE L day 7 £T

BEL, RIZTF ¥ RN—NOBBIREE 21%I2KE T L day 28 £ CHEMG L7-REAZ INAEE L



7zo day 0, 7, 14, 21, 28 ®OH > F/)5 RNA ZHiHH L. TATA binding protein: TBP Z& MW
Bt & LT, &9 {b~—24—(POU domain, class 5, transcription factor 1: POUSF1) - &
M0 B 4y {k <~ — 57 — (Runt-related transcription factor 2: RUNX2, Osterix: SP7,

Osteocalcin: 0C). H#ifns{b~— 4 — (Sclerostin: SOST) {Z-2U T ® RT-qPCR #1T~> 7=,

4. WFFERR

RT-qPCR "CHIHE & & AR~ — T — TR R A B L, B2 - Bfias b~ — 7 —
(THEAME R 27~ L7z, M CE b iPS MO F 53 LA R S Au7z, HN BE & HRF 2 Jhle L7tk
HN BEC day 21 LABE O 2405k~ — 27— (RUNX2, BMP2, SP7) & H sy~ —7— (SOST)
DEMECTH LM EZ R Lic, AFROFERNS, MRRE T%ORE FThoTh, KiEHICHE
FREZZSETH, b M iPS MlOBMEI RSNz, 6T, BokifasghicmeE
REZ LA S5 & T, B EITS 2 e R S vz, BRRRERIZE Y | KOA DIRREIC

BT, MNREORFREZDR, ZOEATICHE L TO D ARENRD D,
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