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This study aimed to establish iPSCs from Runx2 homo-deficient (Runx2-/-)
mouse and to elucidate the role of RUNX2 in the differentiation process into osteoblasts.
Furthermore, we investigate the difference in the mechanisms involved in osteoblastic
differentiation, in mouse iPSCs and human iPSCs. A later stage marker of osteogenesis were
significantly lower in Runx2-/- miPSCs than in wild-type and Runx2+/- miPSCs, suggesting that
osteoblastic differentiation will not proceed to later stages in Runx2-/- miPSCs. A total of 53
genes were downregulated and only three genes were upregulated in Runx2-/- miPSCs compared with
wild-type miPSCs. We also confirmed that expression of genes by osteoblastic differentiation from
human iPSCs suggesting that the function of Runx2 confirmed in the mouse model is the same in
humans. Our finding will have implications for improving our understanding of RUNX2 functions in

bone formation.

Runx2 iPS




B X C—19,. F—19—1., Z—19 (@)

1. WRFEBRME I OE 5%

B MBI, B2 72 7T ARG LTEY  ZNoDOY T F LD a A h—7|C
LV EEICHE S TWD, ZOWMET, BT EEMEIC LV EAx ORBRERKIT 5,
FKob 7B RN T d 2 B E HFMIRCRTE ML 1 a7 =707 A ) 7+ AT 7 &
—Bhla, A LTEIFMIIIA AT AN BB L, 6 O3B BMP 72 Gl
S AL TV 5 (Yamaguchi A, et al. Endoc Rev 2000), / v 7 7 U h~ 7 ZADFEN G, B B IR
W 7RER B T D Runx2 (Komori T, et al. Cell 1997) & Osterix (Sp7) (Nakashima K, et al. Cell
2002) WEERZE ZH->TVWAHZ ENHLNIER TV,

iPS MIIZZ MLEER H T 25 2 & CTHAREROEE Y —A L LTHEASN TV, ZDIGH
(VXD L RO B W HMEFEIEOMI A NA L STV D, L LR s, iPS flias
BFE 2 OB ~DMEFFEIC T DEEHIIR A 1 = X DI RARE NS L, ZOMRANME L S
LTV, FET, iPS MR D b OF IR/ FRIZ I D Runx2 DEENZ DUV TITARMI 72 8
MENT=8, AL TIEZ O SUSHER LIRS TRV CEF%E LTz,

2. WHEOHEK

t MBI~ T R Runx2 ARE/XKHH iPS fifd Z2 T, B ~D b8 21T, B b~
ADE M A T = X LAOERZMNTT 5, S HIZ Runx2 HERE~ T AHK calvaria-
derived cells (Yamaguchi A, etal. J Cell Physiol 2007) % T, BEAFOHIIEL 5 OB MR /3b A
T =X EAPS MIEDN B DAL A T = X LDENEH BN T 5,

3. WHED kL
AWFGE TITBAE T IEIZ K D Runx2 RE/XKHEE b iPS M@ (Runx2” hiPSCs) Z M7 L. BEIZ/E
% LT\ 5 Runx2 REXRE~ 7 A iPS #lE (Runx2” miPSCs) & & & IH ML~ LiBE 21T
VN, Runx2 OFENZOWTHEAT 5, &5

2. Runx2” miPSCs & BEFEAINE T 5 HIT FRI0EE: D4
L72 Runx2 5T XKE~ U AHK calvaria- é’ Lt
derived cells & OB ML A T =K L . : [=omaows | [wammniss

DFE RISV CRET 5, RO & Tl ™ ] e B> cine

L T Runx2” hiPSCs & Runx2*" hiPSCs @

1E % —iPS #MAY 72 & VT calvaria-derived ‘
cells OFIFMIATCFHEE- Y T VH A A
PCR T X 2B 3 HIA /0 (L BE B s 7 DO fif
Wr—ALP %4t von Kossa eftiZ L B F3H — =
MR b ORI, B M ICBE D28 o e o

osteoblast basal @REFRE
medium (OBM) B

HIE 24T 9 (& n;u"wua ;igﬁgg’;%héma"“"" .
3 Runx2 BREEm T OB 1T H (K 1), :

41 BrEoin
4. WFFERCR
(1) Runx2 =€ /R~ v A H3E calvaria-derived cells D37
R4 185 HO~ U A (Runx2”, Runx2**) SAZEEHEIBICAFIET D RRHEMERS Atk 2 B L, £
B L728fk%Z 2X2 mm B A XL, =Roe=a 7 —F7 U7 VNT 14 BIREER 21T 7o, ik
L 7= M Z #E{% U calvaria-derived cells (Runx2”-. Runx2*")ZAVERL L 7=,
(2) Runx2”- miPSCs & Runx2” hiPSCs DB HHifu 531k
WEIZHINE U 72 Runx2”- miPSCs (4 2) & F 4 DOWFZE 7 /v— 7 TREIC B TS E AT L ERk L 72
Runx2” hiPSCs (Saito A et al. 2018)% F\ > C'H 24
R b 217 > 7= B MRS EIZ W TIEFR 2 O
987 )v— 7 CHEAL L 72 J7 1% % v T (Ochiai-Shino
Hetal.2014) 14 AREATV, Yo 7L ORI AT >
720 Runx2”-miPSCs |28\ CTIIE ML 0 451k
V== DRBEN LF LW LT NE o
7oo ET-ZF OREFIT ALP Y2 X° von Kossa YL a1235 2 W7 L7~ 2 iPS {8
WTHRBEDRERZ R LT,
(3) B LBEEEE T ORR T 1 7 7 A L
Runx2”& Runx2**iPSCs % 1 4 HRE M MEFFEE L7z b, B L7 RNA Z % &2 PCR
array (mouse osteogenesis) 1T\, ‘H/MLBHER ORI T 10 7 7 A VO 21T > T2, %
DOFER. Runx2™* iPSCs & ik L C Runx2”- iPSCs Tl 53 {5 - CHREDK T 258D, HTH» 3

Runx2- miPSCs




BT TOHRREIO LR E2BDT-(K 3),

(4) BT ZEBURNT A
X512, PCRarray OFER KLV RB EH ECTLUTOEHT -
HoTBIGFIZOWNWTY TILH A L PCRICTFEELL @M
EiTole, £, TOHRTEATARIEBEFIZONWTIE

01 02 03 04 05 06 07 05 09 10 11 12

Runx2” hiPSCs Runx2™" hiPSCs & CTHER LT Z A T A
iPS A CORER & —E 35 Z LR T 7=,
AT DORNFILIPS Mild %2 5% OFAER TORAT S =

THAR L /2 A :71‘___& <bH 5, %HH@% V2 L Ltﬁi?ﬁ‘/ﬁ Magnitude of log2(Fold Change)
#1795 BT RIS BWNOBIR T~ g E1TH 2 & ——

TEETHY, ZOOIIERE LWL A B =X L ORI
DUWEATH D, S DICAIETHINL L7z~ v A iPS Hifa i
BIETHREET L E LT, ZORBOFEMIASCEIRICOZN D AREMEZ D TV D, 51T,
~ AL NOMIETREBROF AR SNIUE, S HRIMTEOEEMNVICEORND EEX D,
AR IS TIPS R D OB IFEMIA L2 B Runx2 OFENIDWT S 572 55 7¢
T —H AT L, BAR TIRBORREMEI O 72 T AIZE, BAEREA~LORIT T LERD S
LEZD,

3 HoMLEEEE T ORI T 77 7 A )L



Hideto Aoki

Investigating the role of RUNX2 in osteoblastic differentiation of mouse and human iPSCs.

International Osteology Symposium

2019

Hideto Aoki

Elucidating the role of RUNX2 in osteoblastic differentiation of iPSCs

1ADR

2018




