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An intensive study has not been performed to reveal pivotal role of paired box (Pax) family proteins in
osteoblastogenesis so far. We, in this study, investigated the possible involvement of Pax5 in mechanisms
underlying the regulation of differentiation and maturation of osteoblasts. The knockdown of Pax5 markedly
reduced not only alkaline phosphatase activity but promoter activities of both Osterix and Osteocalcin in
osteoblasts. In transgenic mice expressing Pax5 in osteoblasts by using the mouse a/(1)Collagen promoter, a
high bone mass phenotype was seen due to the increased bone formation rate. Moreover, ovariectomy (OVX)
significantly reduced bone volume in wild-type (WT) mice without significantly affecting that in Pax5
transgenic mice. These results suggest that Pax5 is one of the pivotal transcription factors controlling
osteoblastogenesis and bone remodeling under physiological and pathological conditions.
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BHRIT, BB OR G EARNRFETHY . ZOMEITIFECLEIN LI BREE /D,
B O, EROTE, EESEOMERHCHEOKRE 2 R LTV D, BIREENELIC J:D%ﬁé
L. ZOREMEIL LI B HFMREIC X 2B & iE A L 25 RIAHE 2 3740 IR S 4,
RV ET Y )BT Z LIV FORESCHEN R SN TV, @FOEVET Y 7T
X, BRROE R OETERIN & ERO BN EEBEMRA R D Z LI K VRS D25, PR
M7 ERE A R ERN S, —HINDONT U ANEFET D L BHRIEICRE SN DL e ER
AR BN RIET 5, fﬁf HARIZEH T 25 HERIE DA AT 1,100 T AZEZ 5 &?Eménf:row
BED QOL M D72 & HLONE IR 2 A3 2 16 HE O BHIE 23 B HLERE 6 3R O B R 72 ik
B 5D,

—ji FrlzonE T, MRt 28§ 2 0 REHIEIK 1) ORKREIT-> TXx Tz, SRlFL N
(2 B L7213 Paired box(Pax) 7 7 X U —RBHIHIKFTdH D, ZALETIZ, W DD Pax 7 7
RV —2H KRBV RACBWTHLPRBEEAEERN RN LV OHER RSN TE, LR
MHINOOREIZENTIE, BYVETY U 7IZHBT D Pax 77 U —DFEMR&ZENZ OV TITIZ
EAEERENTWARY, £ Z TAIZETIZ invitro & invivo DERFEEZHAWT, BEKE T £
TV I T 2B MR E B L, BERMICT 5 Pax 7 7 2 U — OB A 5
MZTAHZEEARE LT,

[ 5]
@in vitro {23317 5 fi##T
Pax family OFBMAT . ~ v APMEEE B M 5T Pax family mRNA O¥EEL% real-time PCR
EaHWTHIT 21T o 70, £~ U AJRITISEHMICIS T 5 Paxd DR LA | S i b7k % v
TRt L7z,




Pax5 / v 7 B9 2 & BB L ~DEEE : Pax5 siRNA %~ 7 25 2R MC3T3-EL ~&
ALTe, Paxb / v 7 X0 v OF ML~ DB Al % 728, alkaline phosphatase (ALP)V& '
DORE, B L OEFFMIL S~ — 2 — P G A 7 O mRNA F8 % real-time PCR 5 % VN THEHT
L7,

Pax5 ZEiRREI R I V2T : Paxs Z2 i EIF B 2 Bk L. obiFE% ., ALP iEEOHI
TE., Car EEmOMNIE ., von Kossa et 247> 7=, F 728 FHHl 5 b~ — A — <08z G4 K+ D mRNA
FE B % real-time PCR 7% % FW TN L 7=,

Pax5 OB EMEEEEEFEEEE~ORE . Pax5 O/ v 7 X470 H 5 WL ZIT - -
faZ T, B3R b~ — I — R B ER - 0 7 v & — & — &M% luciferase 7 > B AIZLD
i L7=, % 7= chromatin immunoprecipitation (ChIP)7 >~ A 2L V| Paxs D& fEE s 7 1T —XH
—~DfER &N,

®@in vivo 12T B EHT

BSFMIFERE) Paxs hT AV x=y ) (Pax5-To)~ U RORRBVUBYT : Pax5-Tg ~ 7 A & 1F5k
L. 8 OR: S CHHEL OISE 2D L, FHE - A& A %k Uiz, 1B LT8R 2D E i
RECB AR SRR %17 - 72,

IRER T (OVX) & 1T o 7= Pax5-Tg v U ADERBARYT - 8 JH e EF AR (WT)ds LY Paxb-Tg
~ U A2 OVX 1TV, ARG BHRIEET L~ T A ZER LT, itk 4 A BIZEHEZTD H L,
[ E - B U AER Uiz, 1B L7201 OB ERHIEOB R R S B REH N 21T - 72,

[ 3]
@in vitro 2337 % fEAT
Pax family DRBMENT : ~ 7 ZAHMCEFE B FHMIIC 350 T Pax family @ 9 5 Pax3. Pax5. Pax9 dD¥
BRI, £, v U AT IV THRIEMMR L7152 IV T Paxs OFEBLAfifT L7 & 2 A,
WA E I\ HEEE LB 3Rl s VW TV o A Bl ST,

Pax5 /) v 7 X7 2 X A BHEMS b ~DESEE - Control siRNA 3 AFE X ik LT, Pax5 siRNA &
ABETIEL ALP ettt 0B R 3 Blgt X vl-, F£7-. Pax5 siRNA E ARE T, Osteocalcin,
a(l)Collagen }2 O Osterix OFEBLOA B 72 D358 H AL A3, Runx2 OFBUZITZEALITERD B iv7e s

277,

Pax5 ZEMRIFEBAIRL 2 FH W oA - Paxb 0 JEBLAIIGHE Tl ALP IEME L Ca® i & & 1245 Hs
EHEICBWTHE R EAPEO BTz, von Kossa YealZ T Pax5 72 E 3 BLMIRE Cli
PRy PO I BIE Sz, £7-. Osteocalcin, a(l)Collagen & T~ Osterix O FEBLIL, Pax5 22 &3 H
B IC B W THER EADRD b,

Pax5 DB 3EHMNE B EER TR EIEE~ DR : Control siRNA EARE L ife LT, Pax5 siRNA # A
#£ T3 Osteocalcin, MY Osterix @ 7 1 E— X —{EWEDOF B R 058D HIVIZ . ofl)Collagen K




W Runx2 O 7' v E—& —JEMEICZALITR D b o7z, Paxs BN ¥ —ZEH AL L Z A,
empty vector (EV)3E AFEIZ b~ Pax5 F B~ 7 & —E AREIZI\\ T, Osteocalcin } U Osterix & 7' 1 &
— X —IEEOFE R ERNRD BT, £ insilico fElT OfEF A5 Osteocalcin K U8 Osterix 0>~
1 E— & — kT Pax5 putative binding site DTFENHERI S N7=728, FEGT A b ZEde X 5 72 primer
Za%Et L. Bl Pax5 Uik % V7= ChIP assay 1T - 7=, = D#E%F:., Osteocalcin } 8 Osterix &5 5 D
T —4— RN THE s,y ATICBW T 7 LR R ST,

®@in vivo 281} B fENT

IR Paxs F T v AV == v 7 (Pax5-TQ)< U A DERBEFENT : Pax5-Tg ~ 7 X A /ERL L
8 W ilin DIF S TR 21TV BRI 21T > 72, ZOFEFE, WT ~ 7 R Pax5-Tg ~ 7 A D
FHR LI B ICB W TEEOERRBINNBIE I N, FTFREHIORE, WT v 7 2T~
Pax5-Tg ¥ 7 ADHFHEIZB W T B/ ST A —4 =R OVERIN AT A =2 —DFE R ERPED 5
niz,

IRER T (OVX) 21T o 72 Paxb-Tg v U R D'ERBIFIARNT : OVX ALiE 14 4 #1142 B KRBT %
Totr, FEEREZRE LGS, WT ~ 7 2E Pax5-Tg~ 7 AL LITHBWT ., 4k (Sham)il
B L AT OMEITAEICHD LT 720 OVXIZIE LS I L TV D Z & 2R LTz, £ 723
U 2R CTEREZIE LR, WT ~ 7 2 Tld OVX ALEIC L 5B BOAERBD 1REO Hil-
23, Pax5-Tg ~ U A TlE OVX BEICHBWTHE RO ITRD il oz, 7B REEHHIOR R,
WT v U 2H 50 E Pax5-Tg vV ADEL L O~ T ATV T, Sham ALERE & OVX ALERED [H]
THEMANNT A—F —ICHEREITRD Loz, fiWbT, WT = 7 22T, Sham AL
RELHET 2D & OVX LERE TITBWIN R T A —F —ZHE R ERANED 508, Paxs-Tg < 7 A
(23BN TIE Sham ALERE & OVX EREO M THERZEITRR D bR n o7,

[%&42]

ARFFERE R L 0 | SR EHEIN - Pax5 13 SEAIIICHEREADIC R EL L TR Y . Runx2 FEIRIFI 78
T, BEKREEVET Y o ZIZBW TR M b - B M2t 2 (R ERIZRER 9 2 2 & 239
Sk ipol-, FBHERIEREROE Y TV 71280 ThH Paxs ARG 5 AlREM N RIZ S
oo BHFMIRSEOAZ —LF a2 L —X—Thd Runx2 %% —77 v k& LIZ3EAIT OB R pedE
e LTIBEFE L 2N E WO BURAEE X D & BRIV TR Z HIHT 5 Runx2 LISk
ORORFZR LT H Z L0, FEREERIEER OB RICENLOAREERE 2 b, 5RO
FERD, BHRIE, ®2WIZEIFHIEO R bR & BIE L T 28k & 2 REHE 2 R O Fill
BEOREL 720 | FiieBEE o2 2 MFLIEW,
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AW TIX, BIRICBE ST 5B FMIRIC 1T 5 Paired box (Pax)” 7 X U —HRB 4K 1-DOHEHE
I E] % in vitro B X N invivo OWHENCGH HNITHZ A2 BN E L, HEFHFMRIics VT
Pax 7 7 X U — ORI & OREEMNT 21T > 72, Pax 7 7 2 U —D H 5 Pax3, Paxb, Pax9 D
FWHNHER S NIz, £72, Paxb D/ v 7 X0 A2 X0 EIFMIEO AL IE S, —JF Paxb O
FIRBUZ L0 [FRARO LR TTHE Lz, DWW TR MR A Paxb 8L (Paxb-Tg)~ 7 A % {EH
L. TORBB RN U=, FAERWT)~ 7 A2 Pax5-Tg ~ 7 A @ﬁ*ﬁk FOEIZENTE
BEOFEREANBEO LN, 2, WT ~ 7 A TEHINERHHAEIC XL 58 BOHE 2B 3780
HALTZ, Paxb-Tg ¥ 7 A TIIEHLULERE & IR LA A O ilﬁ’%@%ﬁﬂ 7R ETRO LR o T,
AWFZERER L0 | EREHIEIR - Paxb 13 E IFFMAICHERERIICREBL L TRV | BiEpaEfE R L OVE R
JESRRERE D F Y T YU VWISV TR M E - sEME A (RERNZRET T 5 Z LA L E
VAR Y

UL EDOWERGR L, BHRIEL BT, B MO RE 5L & B L T D kR 2 72
BB OFHIRFIE - IR OMEL 705 Z P MFBEIN IR TIHMiEN 5720, FELZBSI ZIK
AN E A (RIERLY) (T2 &l LTz,



