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Expression and significance of SRC3 and PGCda in the bone in patients with postmenopausal
osteoporosis
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Abstract: Objective To explore the expression and significance of steroid receptor coactivator3 ( SRC3) and peroxisome
proliferator-activated receptor gamma coactivator la (PGC- ) in the bone in patients with postmenopausal osteoporosis. Methods
A total of 20 cases of postmenopausal women with osteoporosis, who were in the inpatient at orthopedic department in General
Hospital of Guangzhou Military Command of PLA for total hip arthoplasty from June 2012 to September 2013, were selected. BMD
of the lumbar spine (L14) was measured using DEXA before the operation. According to the WHO criteria. the subjects were
divided to the experimental group (10 cases, T score < —2.5) and control group (10 cases, T score > —1.0). Cancellous bone
samples were collected from the greater trochanter which was cut by open circuit device. The mRNA and protein relative expressions
of SRC3 and PGCHa were determined using quantitative PCR and Western blotting, respectively. Results Compared with
control group, the relative expression of SRC3, PGCHa, CBP/P300, and P/CAF mRNA in experimental group decreased (P <
0.001, 0.036, 0.003, and 0.027, respectively), but the relative expression of OPN mRNA increased (P = 0.004 ).
statistically significance was found in the relative expression of osteocalcin mRNA between the two groups. Compared with control
group, the protein relative expression of SRC3 and PGCH areduced significantly (53.23 +0.55% , P =0.037; 72.17 £0.64% , P

=0.003, respectively). Conclusion SRC-3 and PGCH a may be involved in the pathogenesis of postmenopausal osteoporosis.
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“n 2 5 5 BB #A AE ( postmenopausal
osteoporosis, PMO) J& i & WL 1Y 5 4F 8 AH ¢ 1Y B 1=
TR, SNSRI Z A MR T
AR I AR 2 0w g Btk
PRME VR 3R G A0 A B A R 2 Ak ( estrogen
receptors, ER) F1 M # 2 4 5 52 {K alpha ( estrogen
related receptors o, ERRa) 7§18 17 & 1L e
Kurt %° R 2S5 104 ERa SEIH 22250k 51
JEBTRIEARSG 2 [T W52 (Al B iors X 7 3 (SRC-
3) e MEEW ERa HHBIEEE AT, ERa FAMERY
LR 40 0 b 3 U SRC3 T AT LA F10 1 e e 2% ofl
WOR 40 g 7 R AEAE L Wang 257 BF 9T & B
SRC3 5 ERa FE5PE4s & 08 BE A B FEAI I (MG-
63) BT A AL, IR AN AE T, — T X &R
BRI B, SRC3 S50 Ak PR 5 78 5 WA B 785 2
I IEAAE"  $27% SRC3 T Ak B 1R Ay
—AEER T, 5, %2 R B ROE R
PGCH o 7EZ 41 i 22 TP REW] .55 ERRa mRNA
Fik, VLW ERRa AT BE3Z 3 PGCH o JH T,
HET, T SRC3 Ml PCCHa = HB S 544 )5 5 i
BN AL S B A & R R DL A w4l
I, ABEGY H PR AL 48 28 )5 1 4 B 4 SRC3
M PGCH o 3RIE KR

1 #MEFFE

1.1 W4

BEPE 2012 4 6 H 2 2013 4£ 9 AT M %4
DX PR B e R S e S MBI BE ) 4 0C Ty B
e F 20 ], SFE A 4ER 62.25 £10.91 %, Hid 16
BRI AT R,2 BN R BT LB A
R ,2 i e kIR FE, RHiTBLRE X 2k ( DXA) B %
FEANE 32 IR B M 1 ~4 (Lo ) FIZCA BB 35 3%
JE AR WHO WA 2 Wb, 43 A 28 (A
BMD T ¥55 < —2.5,10 ) FIXTREZ (T 37455 > -
1.0,10 ) , A F B — {00 5 i 2 VI 5 P KL e 350 7 4%
JE PR ARE AT, IE SR AEE R A AE
W B R E TR 45 B (body mass index,
BMI) = {REE/ 55", ARBFTEL A X ) M i
B B2 2AAC S L S L, T 32 30 0 4 A AG
Gh=giR
1.2 JREEIEEERIE
1.2.1 Wb . 28 WHO HEFE R E R B2

Wb i B v ] S A1 2 2 s B T A 22 D1 23 o E 1Y)
(o LR BRBRAE B2 Wb (5 R )
1.2.2 4N OFF A PMO 2Wibrife | k3R Be it
BRIAREAZ I RGIRYT, S8 G R E Bt etz
I, QELZEEURMNEH ; QB EEZ A
IR, 56 LB SAAGREK,
1.2.3  HEBRbrmE . OARFFEIZWbsE RN AR UHER
B QARYCRIS T 25YRIT B3 OBRER
WEPRI RS B D aeTT i | HR 55 B D g v | i
B JEE RS S KRR ST AR 5 B A
REGIIE RGP ) IR ; @B 5w i AR e
g B AR AR DG R OGS B AL
O RMNER B, 56 PR 1 &HERR L
5,
1.3 IR E R

TESRARES B REE T RE R B0 BMI) ;£
T L8 B % 48 B PINP Al B-CTX ¥ i R FH & [H
GE > A A 7= ) Lunar Prodigy X HE X 2k % X
(DXA) A 3218 & TEAE (L, ) 9 BMD, BRRKG AT
T4 B MEASE AR T A 7 A Sl 28 B o 4 D3 M )
CV 43R 0. 71% ARBEIE I ¢V 24 0.29% .
1.4 FEFIALE

TRIZOL g F Sigma 2% &, PrimeScript® RT
reagent Kit With gDNA FEraser i 7l & #1 SYBR®
Premix Ex Taq' i &4 T TaKaRa 23 7], SRC3,
PGCHa Fil GAPDH 51 i i e 5L 5 1, RIPA
YL W W T Sigma 23 W\, Pt SRC3 (SE11)
Rabbit mAb CST ., F\PT ST1202 AntiPGCda Mouse
mAb (4C1.3) Millipore # ST12024SET. GAPDH
(14C10) Rabbit mAb CST JgF CST /A #l, HAtbh A= 1k
AANGE  TCK B | SN RESESA Ry itk 1l [ 77 43
Bk 7, = A IR B O AL ( Eppendorf 23 H ),
Merinton MA1000 #2453 66T ( BioRad 23 H])
FENEHE PCR X ( BioRad 23] ), HLUKAY & (45 ER
% ( Bio-Rad ZA 7 ), NaNoDrop 13 & #% R & & 1X
(Thermo NH])
1.5 Hfabnkail
1.5.1 2B E R RT-PCR AT H 4141 SRC-
3 Fl PGCHa %5 mRNA 1A D FE4h R RNA #2
BB 2R BB AR v, I AR, BB 4
21 S S A U N BSOS IR 100 mg 44/
mL JIA Trizol, HIIA 200 pL 48475 (#% 0. 2 mL 545/



676 i ll S VA

2015 4F 6 45 21 %% 6 1] Chin J Osteoporos, June 2015 ,Vol 21, No.6

1 mL Trizol ), 3 B & 3, R 7R 15 s,
12 000 r/min,4°C &> 15 min, /DI F SRR 2
B OE T YR B h RS A 500 puL RN
B (0.5 mL SAEE/1 mL Trizol) IR A5, S IR
10 min, 12 000 r/min ,4°C E.L> 15 min, /NOFEE
W, PR RNA ULUE, # 1 mL 75% £ BE/1 mL
Trizol, Al A 100 pL 75% < W& ¥k % RNA UUIE,
7 500 r/min,4°C B.0> 5 min, /NOFEE W, R B
RNA Vi3E, $19F& 55, ik RNA UiiE AR T, HG
HIA 30 wL RNaseree ddH20 ¥5f# RNA JILIE. 65
JEK 10 min, fff RNA FE00 . @ Bihr {0k
RNA 4l K &g i 7E 1.5 ~2. 0 /L, 0D260,/280
FE 1.8 ~2.0 Z[A], B ;5% K Real+time PCR: LA
B RNA AL, M Genebank H #1517 %1, % H
Primer Premier 5.0 &% i1 %% 6% &# PCR 5|¥), %
TaKaRa PrimeSecript II 1st Strand ¢DNA Synthesis Kit
(D6210A ) i 5 &5 0 B 1T cDNA 55 —4% 1 &5 Bl
%18 SYBR © Premix Ex TaqTMﬁtfoﬁiﬁ%%ﬂ:%}
PCR JZ 3/ ,94°C FiZE % 3min, 94°C ZZ % 305, 60°C Tl
AAPE 308,30 MEA, HRERES 955081 SRC-
3. PGCH o, CBP/P300 . P/CAF , OPN , Osteocalin F/l
18s,51WF 5 W3R 1, WIAVESRE M2, # 40 br ofE i
L RO — Bk, 27 R4 I SRC3,
PGCH o mRNA AR FRIL A,
F 1 HTYOCSNE & RTPCR BYHEH
51975 K ARSEAR B
Table 1 Primer sequences of the related mRNA for
real<4ime PCR

Target Oligonucleotide sequence (5’ 3")
e F 5’ GGTGAAATTCTTGGACCGGC3’
R 5’ GACTTTGGTTTCCCGGAAGC3’
SRS F 5’ TCCTCGTAATCGTGGGAGTC3’
o R 5’ AAGTCCCCACACCTTCACTG3’
F 5’ TCAGTCCTCACTGGTGGACA3’
PGCHa
R 5’ TGCTTCGTCGTCAAAAACAG3’
F 5’ GCTGGCTAGTATGCACCTGC3’
CBP/P300
R 5’ CATTGGCTCGGTCCAACCC3’
F 5 GAAAAACCCTAACCCCTCACC3’
P/CAF
R 5’ CCTTGTGGACACAGGTAAAGAGA3’
o F 5’ CTCCATTGACTCGAACGACTC3’
R 5’ CAGGTCTGCGAAACTTCTTAGAT3’
F 5’ GTGACGAGTTGGCTGACC3’
Osteocalin
R 5’ CAAGGGGAAGAGGAAAGAAGG3’

1.5.2 Western blotting 6 0 2 28 SRC3 Al
PGCH o F L O LT KRR E 5 15 mg
L35 WL BRI, IFNA Cocktail (50 pL 24
1 L) 2 A EHMEIF], PMSF (100 pL 240 1 wl) ,

FEVKITE TR TR A0, BT UK 2 244% 30 min, & 10
min IR A K FT — IR, W5 4 SURE i f R R T R &
1.5 mL EP &, B FES AT 1.5 mL S04 ,4C
12 000 g/min = ES.L> 30 min, K E i/ NOFFLE
T L, - 70 BERATE, @ BCA BllE
BRI IE B 2 we/pl BSA il fhdi N 2K
BERCHIAS RV FE %) BSA FRifEdh, R B 0. 02 ~2
pe/wl, @ Bl 12% 7 B e fa il & AR i, _FAE G i
1T SDS-PAGE HLk, 5% W4 ik 70 'V, 8% 47 & Ik
110V, AEEHT, 29 1.5 ho 40 B A H 5 st
UL 5 (FE % 200 mA ,120 min) . Bt PVDF i %
B TKUES, VR 5% IR W5 ks (FH TBST
FikE) R E A 60 min, 43 HHEAT—HT  ZHUEE,
VeI LCE i TIEE A , @ R W0-9413B #Y
BEE UG R G A 3K Gelpro32 K4 HT X YR H
R AR T RR W K FE A T 647 L #% . LA GAPDH
YERNZ 1 SRC3 Ml PGCH o 2B RN ik,
1.6 Ziiteghbsg

K SPSS18. 0 it 47530, R HIAEL +
FRIEZE (o + 5) Feom , P AL S5 80 FL R M ST B AR ¢
K, P<0.05 @ hESAEZRITFEX,

2 #R

2.1 ZH IR ROk LA

W2, I ZH RN B ZH 2K AR BMI
PINP CTX JEHfE BMD | IEHfE BMD T-score , B 7 #1
BMD Bz H i BMD T-score ¥4 ik MIE 2434 (P >
0.05) , S HRLEHAH LE, 12000 4 A6 0 4F % B I fis 11K
(P =0.001), fEHE BMD Bl T [ (P <0.001), 4
BAW Ratit 25,

&2 ZAE— BRI

Table 2 Characteristics of the study subjects

A IR X BR 2 P{d
B (n) 10 10 —
AEE (years) 69.50 £8.58  55.00£7.79  0.001
BMI (kg/m?) 21.96 +2.91  25.28 +4.15  0.053
PINP (ng/L) 43.24 £26.21 37.94+13.90  0.579
B-CTX (ug/L) 0.439 £0.220 0.351 £0.196  0.357
JEHE BMD (g/em?) 0.73 £0.07 1.14 £0. 12 <0.001
JEHE BMD T-score 3.27 £0.54  0.33 +0.88 <0.001

T R4 (JEHE BMD T %4> < -2.5) , % IR 40 (JEME BMD T
P> -1.0),
2.2 S E AN B E A
PGCH o 55 mRNA #ik
W3, XA, 54 PGCHd o, SRC-
3 .CBP/P300, P/CAF mRNA # ik /K F % (P <

441 rh SRC3 Fl
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0.05,P <0.001,P <0.01,P <0.05) {54 OPN
mRNA FEKFEFHE (P <0.01), S5XF IR AL,
I Osteocalin mRNA FibH T H 41 TE5
TR ER(P<0.05),
£3  TOEIHTE R RT-PCR Kl B 414 b
mRNA [T KK
Table 3 Results of relative mRNA expression in the bone

using quantitative real-time PCR

mRNA Xif R 4 R H tfH PH
PGCHa 1 0.726 +0.153*  3.096 0.036
SRC3 1 0.785 £0.017° 21.934  <0.001
CBP/P300 1 0.562 +0.123%  6.184 0. 003
P/CAF 1 0.640 +0.182*  3.421 0.027
OPN 1 0.786 +0.064" -5.821 0. 004
Osteocalin 1 0. 926 +0.292 0.441 0. 682

e U AL, T AR P <0.05, %403 P <0.01, % fbFE P <
0.001,
2.3 @B JEE R EE A
PGCHa FEHFEIL
55X MU AR T, 5 4] SRC3 1 K b
[(53.23 £0.55)% (P =0.037) ] Ml PGCHa FEHFE
IR[(72.17 £0.64) % (P =0.003) ] B F i,

ZH 41 SRC3 Fil

3 itig

SRC-3 J& T pl60 2 [ fs 52 (A% Bl 00 A %K
WL, LA, % KRR HE SRCH FlI SRC2, AT
K ILTATAR VA LIRS A0 B4 5 DL K ERoc 5 5%
TEPERE BN T AN, SRC RIERIK
FUIBETE I MR KB Y ERe SRR 1 33k
SCHTA PRI ZEAGI T 1E 5 /R 25 B0 5/ R &

1 2 3 4

caror A - -

Relative amount of SRC-3

REA

pugictiil
Groups

LOPEE MR 6T/ NS A SRCH 3¢ SRC2
PR e ) B i AR AR B O, BFSE R SRCH A
v R A /D BRI e 0 LG R 8 3R 2 O
FIVE = AR i, VR SRCH 78 M 2 0B JF i
PR REENEM", Jeong % RS KB
SRC-2 & A i b Mk /N BT B T ge sz 25, H )
BT SRC2 Al g S i 417 ER, Wnt 15 53 %
BMP {553 #% ok I8 45 75 D1 g, 25 Ui, Modder
2OV IRE S B SRCA 35 PR 5 /N WA R
BN H B ek PPARy fiE I F I, JGigtESL
BRI, 38 e A B 40, SRC3 J& ERa 1)
EIEROE T, RSB T PGCH o J2& 1998
AF S B —Fh T B4 52 1A B S m R T BE
SR PGCH o TEFRHEIR T (cAMP) 355 (1 B H 48
e S i PR 3 3k PR B G PR AR Y L B4,
PGCH o fEZFT A R h B 25 F ERRa mRNA
ik, VWA Py ERRa 7T BEZ 3 PGCH o 835",
Wang 25" $ 38 ERRa F1 PGCH o AHE A FI TS LA
7R A B RE SRR ] Osteocalein FYFIA
I, FRATTRIN SRC3 A1 PGCH o PIRETH A5 B A4
BHE, HAT, % T SRC3 1 PGCHa E1H2 54
285 B B E 10 S B AR ) & A 2 R 1 JE S
HRRIE , TEATSY, AT RS R DG 19 B 17 i ¢
TE AN A A2 5 B BUBAME B 1 R4k
BHL BB AL T SRC3 F1 PGCH o FEHFIE
F IR KT A T AN AT B AL 1 AR
S HARRA #E4T QPCR WF5EH, 4 SRC3 Al
PGCH o 3 [ 41, 38 %t CBP/P300 , P/CAF , OPN #

1 2 3 4

PGC-lo

2
=

o
%
=3

e
“
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o
“
=]
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<&
o
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Relative amount of PGC-1a g

L Wil
Groups

E1 iREHEHLH SRC3 I PGCH o FHEAMZFEIL T (n=3, * P <0.05 vs X HEAH)
1 A2, XTI (JEME BMD T 34> > —1.0) ,3 Fl 438641 (FEHE BMD T ¥4 < -2.5)

Fig.1 Decreased expression of SRC3 and PGCH a protein in the bone of experiment group (n =3, * P <0.05 vs control group).

1 and 2; control group (lumbar spine BMD, T score > —=1.0), 3 and 4. experiment group (T score < —2.5)
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Osteocalin mRNA #£47 T 70 81, & B % 41 CBP/
P300 1 P/CAF mRNA 5K F X4, i OPN
mRNA FIAE T 4R, 4 Osteocalin mRNA #3A
KVTE2E S, SCHERGE , LA ER 456 )5, SRC
B RIS A Xk, #E 1 5 CBP/P300, P/CAF 4
1l B R R A, L [ 1 i A% 32 IR A 3 P e S
i MEA S ERR 4545, PGCH e sE £ 845 &
X, #E7 5 SRC H1 CBP/P300 Z54# B A+ 40 H.4E
I LIRS R SRR R L ARSI
FAUESE T 3% 6 A% 37 P4 Bl R 22 18] A4 4 B 38005 1
. B —SFSEHGE OPN 18 46 28 5 10 4 A 25 B
SRR O BRI S ARG A
R—2, XTFRCE R R A I8 Osteocalin fY 52
INPE R TC 22 5 | 5T g R —2 SR A
Al RESE Osteocalin — fEAE R & 2 iU I W FRIE Y,
Wi 25 A P AL R B T R A A A s el AR | TR X
(IR AR AR 2R R Y 22 5, AT gL
2N Osteocalin FY 5 , X I MLV Osteocalin /N RE
VERVEI B e KV AR e 8 bR S A

L5 LTIk  ARWFSEAE S TR S T SRC3 Al
PGCA o 7 PMW (- ZUh ) R A, iR —
HHES 5 PMO B8 55 5 R i g 72, 48
M, AER 5T HE G E A T SRC3 Hil PGC-
la 7E PMO A4k, — 50K 4k 22 4R & SRC-
3 F1 PGCH o FE B AR A DO BE IR FEBLE , AR A
PR PMO 1) &R AL AR 238 9367 5 A K
o
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