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WE. BE TREEIESHT RNA GAS5 (long non-coding RNA GAS5,IncRNA GAS5) 7 %4 4 J5 ‘B [l B A4 F ( postmenopausal
osteoporosis, PMOP ) i B JBHIF 9 3235 K Hoxb B S fSs MSC A B R F i iR s E . A iE REVLIE A Z B N & , &8 % KA
HREHHIE S B, 48 B I REEEZ (38 B)) L PH R R4 (32 4] AN fd AT B4 (35 4) . B AT FOLE & PCR(qRT-PCR) £ 1
SR I B 40 AP IneRNA GASS [y 383k . BRSS9 RNA FI0E A M THP-1 A B 48 H IncRNA GASS ZE[H 1Y
ik, IR A F IR A BRI & e M A K F RSB, R 53R L%, IncRNA GASS 7E PMOP &
3 52 40 2R B R IR 10 3R 1A KT 2 W WA (P<0.01) ; 5 W IR B IEA th #5, B BI B IE 40 IncRNA GASS [ B (K2 # E I @
(P<0.05) ;RNA T4l IncRNA GAS5 R3AJ5, 5AT A L3, T4 IncRNA GASS5 (93235 T 67. 58% , i [0 41 il 41~ & (TL-
6.IL-71L-17) F b A K F B(TGF-BL) (EE MM F F (G-CSF M-CSF) % 23 # S A A fR R F i Rk K7 B3 L,
AP AR AE R H -1 (MIP-1b) (41BN FR 1 b(IL-1 b) M Fif 4r F-1(ICAM-1) 56 3 FE F M FRIL TR, git
IncRNA GASS5 7 PMOP & [ JB I P IS 3£ 15 ; (R #4351 IncRNA GASS (1435 1k 7] 5 W0 -5 6 328 46 56 2 L A 7 7k °F .
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Expression of long-chain non-coding RNA GASS in postmenopausal osteoporosis with kidney Yin
deficiency syndrome and its effect on bone immune cytokines
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Abstract: Objective To study the expression of long non-coding RNA GASS5 (IncRNA GASS5) in postmenopausal osteoporosis
(PMOP) with kidney Yin deficiency syndrome and its regulation on bone immune related cytokines. Methods Postmenopausal
osteoporosis patients were randomly selected and divided to kidney Yin deficiency syndrome group (38 cases) and kidney yang
deficiency syndrome group (32 cases) according to the TCM syndrome differentiation. Thirty-five healthy postmenopausal women
were selected as normal control group. IncRNA GASS expression in peripheral blood mononuclear cells was detected using real-time
fluorescence quantitative PCR ( qRT-PCR ). The expression of IncRNA GASS gene was inhibited by lentiviral-mediated RNA
interference in THP-1 human monocytes. The cytokine antibody chip technology was used to detect the expression changes of bone
immune-related cytokines after down-regulation of IncRNA GAS5. Results  The expression level of IncRNA GAS5 was
significantly lower in the PMOP kidney yin deficiency syndrome group and the kidney yang deficiency syndrome group ( P<0.01)
than in the control group. Compared with the kidney yang deficiency syndrome group, the kidney yin deficiency syndrome group had
a lower tendency of IncRNA GASS. Significantly (P<0.05). After inhibition of IncRNA GASS5 expression with RNA interference,
IncRNA GASS expression was down-regulated by 67. 58% in the interference group compared with that in the control group. The
expression levels of interleukin (IL-6, IL-7, IL-17), transforming growth factor beta ( TGF-g1), colony stimulating factor ( M-
CSF, G-CSF), and other bone metabolism-related factors were significantly up-regulated, but MIP-1b, IL-1 b, and ICAM- 1
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expressions were downregulated. Conclusion

IncRNA GAS5 is lowly expressed in PMOP kidney yin deficiency syndrome.

Inhibition of IncRNA GASS5 expression affects bone immune-related cytokine levels in vitro.
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4 2 J5 B BB M AE ( postmenopausal
osteoporosis , PMOP ) J& it 2 4F 15 2 (1 8 UL , LAHY 3%
FE T R AVE I XU 1S I SR AR, S Ik B 8 AR 10
LB LR, PEYETH Ea7 8Bk, AR
“BN TR RAAEE FEANE R ERARARRE ,
BTG R R TR BRIl R
RIERGEE RGO, Sk &
SECHAE SRR, W B R e PMOP /9 & 75 Hl
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IncRNA  GAS5 ( the
transeript 5, GASS) ™ JRFR Ay A K 3 R S B R
A5, AF Ay Fe 96 40 JE A A0 ) D B R 2 e A T
HATAT5E 7 £ 91, IncRNA GASS A3 of 8 4 7 48
e A K B AN G P L 2 5 S B NEEE AT B2 M F & A
PR 19 % 45 R B AR AL AL BT M pE g A
IncRNA &% Jy ffi 46 PMOP ' B B IF & = & X
IncRNA |, & #1l PMOP &5 [H i iF # IncRNA GAS5 ik
TV ASHE ST LN AR R AR R LR
IncRNA GASS5 Xof & e A S A 7 B R 4 T, 9 20
PRI HAE PMOP B B R Ik A0 AL ) o B9 AE T o

1 #EIMTTE

L1 #p

L.1.1 BF5EXT S . BEAL VL3 £ 7048 0 M IX A 4R 45
2 SAELLERBUE L 2R E . B WA X R
B SR 2 DA (L, ) 2 U 3L B
T Ward X 108 % 3 5 3 0 1 B A A R0 TR
BUZ AR 3 19 A 0 Jr SR IR UL 1 538 FH I 9L
JREHL B A AL PR R 2 HER 57 1 B 2
2 B WRAIE 43 B, ¥ % AR 4 B B R A 4 (38
1) B FH R AIE 4L (32 1)) Ff HE X HE 4L (35 45) o %
REWEBAERE S, AR FEEFERY
FEAGEREHEERSFMREL., HARE:O
70 294 Wi b v 2 BB b [ A B JBR A 6 2 L34 W
W (R Y Qi EIE RS WiR S B h E 2
Wi IA R & A B BB AT B IR . HE R o
DARFGA VG BE 12 W e o BE HEAE b7 o 5 @ B 22K
WP T 46 B R PRI R T e 7Tk 45 4k % R R
BRI & s @& I o0 M B & @5 1 4
H AR R 2636 7 B R AR L OE 3 N A A

growth  arrest-specific

HEERERGIT MRS ERE L6 A NAEL
1S KA FH BURE R £5 55 B 06 1 TR B AAIE 7

L1.2 Scie i THP-1 A B A% 40 i 5 s 48 B
B0 A A E B B 4 (175 TCHu 57)

1.1.3 &7 RPMI-1640 #5323 (GIBCO) ; B& 45 1.
15 (Gibco 24 H] ) s B-Fi & LB (GIBCO) | A4k A ifiL
R 41 B 43 B 9 ( Solarbio /% H] ) 5 IncRNA GASS
shRNA B it-& i A3 (& A 3 iR B s B 5O0E
FIEE PP 41, EGFR ) 42 %€ i Z8 Mk A= ) B 35 R 52
J 5 Trizol i # ( Invitrogen 2\ &] ) ; PrimeSeript J7 5% 5%
170 & (Fermentas 22 /) ) ; 71 4 (Takara 22 W] ) ; 525
&t PCR A & (Takara 22 7)) ; N0 54K
F (Raybiotech ] ) ,

L1.4 {08 WEE X 8 % E A (3 E Hologic
Discovery) ; CO, % Z£ 46 ( Thermo Scientific ) ; 4% R 4
WAL Nano2100 (& [E Agilent 22 7] ) ; 7% & PCR
X 7500 FAST (& [ ABI 24w ) ; 8] i AH 2 B 5%
(Leica ); 5 i 3 Hi f¢ ( Agilent SureScan Dx
Microarray Scanner, USA) ,

1.2 Jik

12,1 b Js o 5042 40 M fS) 53 BS R RNA B 42 B
SR FHON A J] i b E2L 200 R 9 0 Y R 2 B B A A i B
A, @it Trizol J5 5 $2 UE RNA, I3 i 4706
JEIETF B 260 nm A1 280 nm &b i W' B R DL E
RNA VR B0 4E 2 . T8 19% PP T 4 1 Bl 6 M o,
VKR RNA ) 524k

12,2 SCI 658 R PCR: G A REARTL 1 pg 2
RNA 47 R , 51 FFI LR 1, JOtE# PCR
W R R 1Y }[lﬂ?:SYBR© Premix Ex TaqTM GC 12.5
pL, E T 54 0.5 pL,dH,0 9.5 pL,cDNA 2
pL,25 pL&RZR . R &N T QWA 95 C,
10 s; @A HE .95 C,58; @B Ak FEfH .60 °C, 315,40
AEFR . K ABI 7500 Real time PCR {3 ¥ ] 4% %F
At IncRNA GASS By KB L. & DA M W
IncRNA GASS A% & ik 7K P F LR 22 5 AR
IncRNA GASS Fik=2"" ACt{H="3LHE Ct [H-
GAPDH Ct fd, LI H h BE-3-B% B W & M
( glyceraldehyde-3-phosphate dehydrogenase, GAPDH)
TE RN S IR FH M 3 DR, BIE.
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Table 1 Primer Sequences
#HE gk ikl K (bp)
GAS5  NR_002578 . 57 -AGC TGG AAG TTG AAA TGG -3 150
Tl 5'-CAA GCC GAC TCT CCA TACC-3
CAPDH  NM 00256799 . 5'- CCG AAA GTG TGG CCT GAT -3’ 299

T 57- GAG T6G 6TG TCG CTG TTG A -3

1.2.3  THP-1 4 fa 3% 5% Fi2 9pg v B 4L < 4R %o B 2R
KW THP-1 400, A T 96 L. Ldesr
Xt B (457 NC-shRNA B B £ 12 055 5 B e THP-1
A0AE) A0 TP ($53F GASS-shRNA #12 5 S L
THP1 48 Bl ). GAS5-shRNA T #t & % N
ACTTGCCTGGACCAGCTTAAT, & PRI & %1 100
( multiplicity of infection, MOI) , 43 %Il J& %t shRNA-
GASS JAHME BAYE X I8 R #E . 24 h J5 #LIE # 55 9%
W, HE Y 72 h JEE ' W ARUEE LA AN M Hh % 4,0
JEE A (GFR) 23k, ket W @4n j fir i |
SRt R B SR AL R 80% DL b B i B A
R AT qRT-PCR A , 46 UE 5 DN LR SECR
L.2.4 A5 HAO8 BRI F Raybiotech 24 A#
WIS A A BCA Bt T E ', 81
B S0 we 40 B HEAT S R A . nA 100 L
+} M & ( Blocking Buffer) , Z iR #f ] 30 min, 0 A®E
fn, B T KF R R, 70 o/min, 4 Cib g, A 150
pL 1x Wash Buffer I, ERBHEERE3IR, Bk 2
min, KRR AR R A& A BB ER 1X Wash
Buffer T;'8 T 7K ¥ # K, 70 r/min, F &, %% 2 K.
JIA Biotin Conjugated Anti-Cytokines, i, K& 2
ho ¥ J5 M A Blocking buffer, fin A #i B )5 #Y
Streptavin-Fluor, G, EiE, W H 2 h, W%k LG &
Agilent SureScan Dx Microarray Scanner it F 77 3 X
T 532 nm AR B
1.3 Gitseabag

K F SPSS 17. 0 &4 78 47 ¥4 0 #r , i i BE oK
BB bR 22 R, PIAH 8] 22 53 LU R ) o K e
o, Z 4 A R A One-way ANOVA #5536, P<0. 05
HERAGIFE L

2 #R

2.1 BRGNS SLAE R AL

W 2 iR, ARHY A4 R BT B35 88 (bone
mass index, BMI) &35 76 & I IR 20 B BH B E 2H,
g xf AL B L 4%, 2 R RGEITF B L, U =4
A B AT

F2 PRI GERGER LB (5£5)
Table 2 Comparison of basic data among the three

groups (Xx+s)

Eig] BIg FRE

HZAFW /Y BMI/(kg/m?)

EREXSFB4H 35  61.56+3.87 49.56+2.75  25.16+3.15

BRI RIEA 38 62.34x4.12  50.16x2.34  25.02+3.42

SPHMEIEE 32 61.45+4.31  49.47+3.16  24.78+2.89
F 18 - 0. 80 0.32 0.27
PiE - 0.45 0.72 0. 84

2.2 IncRNA GASS 7£ & [ JB i 20 o i R 3k 1 1
&1 ER PCR Z5RATLUE W, 5B B4
Ho#R, & BH BB R4 AV BB UE4H IncRNA GASS &3k
KOV 8] WA, P<0. 015 H 5 % FH M IEAH 4L, 5
FH R UE 41 IncRNA GAS5 FRE s i (P<
0.05) . ¥iW] IncRNA GAS5 75 5 B s IEH IRFR 1K .

*

08 de ke

0.6 - N

0.4 4

0.2 4

Relative incRNA-Gas5 gene expression

0.0

B 1 qRT-PCR Kl IncRNA GASS 7F PMOP
FILAKF(* P<0.05,™ P<0.01)
Fig.1 Expression of IncRNA GASS in women with

PMOP (* P<0.05,™ P<0.01)

2.3 1B S0 RNAL 4 THP-1 40 jg
IncRNA GAS5 iy ik

E 2 %ot BB T 45 R P s, shRNA-GASS
T V020 R B o R4 0, 5% ' 2R 1 PH R A B R >
80% ., qRT-PCR &ML R E/x (K 3), 5S4
B, T4 IncRNA GASS #y3 ik KB & F 4, 31
HilZ% Ky 67.58% , 2 F BA BT ER XL (P<0.05),
FH 18 % F AN S0 RNAL 7] BB 2 #0 f) IncRNA
GASS5 B [H B9 FR ik, IncRNA GASS & ik B9 THP-1 4f
AR 4 T
2.4 il IncRNA GASS5 F BRUX 4% 15 46 5 41 d (A
R S Rl
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B2 Mmdpld 2 h EREKLEN(CIP)R
FiLHER
Fig.2 Expression of green fluorescent protein ( GFP)

after 72 hours of lentivirus infection
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B3 qRT-PCR 4258 22 4L /S THP-1 40 i
F IncRNA GAS5 kK (™ P<0.0001)
Fig. 3 Expression levels of IncRNA GASS
determined by real-time PCR after lentivirus

transduction( " P<0. 0001)

AHE IR A AN 20 R - P ARGE R AL 40 Fip
B A A M R o 38 A BB (FC) i i 22
FRRIEMEE T, E R FC>1.5,P<0.05, 41
%23 FiR, RNA T340 IncRNA GASS £k, 5
X BEZHAH L, GASS-shRNA 44 11 40 ffd /> 2 (1L-6, TL-
TL-17) BEALA K HF B(TGF-B1) EH& AN IA F
(M-CSF ,G-CSF) 5§ 23 Fp 41 i A+ () R 3k K7 B 3%
94 ,MIP-1b \IL-1 b ICAM-1 3 Fft (A F ) 3R 35 F 4,
R, RSN IncRNA GAS5 3% 35 1] 52 W -7 4R 15 AH
S 4 R Y 2R 3R OK T

3 it

o 25 OB MM AE S R R B = S EUE TR E
Lo B 50 BT WA AR g — b 4 B 4 B O, L R L
SHUAIRET I e A X . ARA TR

R 3 HWH IncRNA GASS5 Z P 40 g B T 7K S 9 22 i
Table 3 Effect of inhibition of IncRNA GAS5 on

cytokine expression

NC-shRNA #1  GAS5-shRNA 41 %% 74k

Mg T (0Dg ) (D) fM #%
IL-1a 81.0+0.1 54.0+£0.0 1.50 Up
11.-2 142.5+0.0 86.7+0.2 1.64 Up
1L-3 60.5+2.5 30.1+3.0 2.01 Up
11.-6 161.0+1.0 78.4+4.5 2.05 Up
1L-7 160.5+0.5 42.5+1.0 3.77 Up
11.-10 126.0+1.0 61.8+0.5 2.04 Up
IL.-11 53.0+1.0 25.0+1.0 2.12 Up
1.-12 41.5+0.5 25.0+0.0 1.66 Up
1L-13 78.5+£0.5 47.7+£2.0 1.64 Up
1L.-15 155.0+x1.7 85.6+1.5 1.81 Up
1L.-17 72.5+0.5 30.6+0.5 2.37 Up
GCSF 127.5+£2.5 71.1+£6.5 1.79 Up
GM-CSF 140.0+4.0 83.6+4.5 1.67 Up
M-CSF 111.5+1.5 25.0+£0.5 4.46 Up
[FN-gamma 133.0+£3.0 76.8+1.0 1.73 Up
MCP-1 178.5«x1.5 104.3+0.5 1.71 Up
MCP-2 126.5+0.5 25.0+3.0 5.06 Up
MIP-1a 42.5+£0.5 25.0+£0.5 1.70 Up
MIG 129.5+2.5 47.7+1.0 2.71 Up
sTNF RI 270.0+0.0 162.0+2.0 1.67 Up
sTNF RIL 366.5+2.5 211.3+3.5 1.73 Up
TGF-bh1 95.5+1.5 47.7+0.0 2.00 Up
TIMP-2 191.0=2.5 85.1£2.0 2.24 Up
MIP-1b 118.1+2.0 518.8+1.5 0.23 Down
IL-1b 76.5+1.5 224.8+0.5 0.34 Down
ICAM-1 188.0+0.7 395.2+1.4 0.48 Down

PRI 8 2R Gt =2 [R] B9 36 30 M7 32, X B AR A Y A R
KA H EE WA AT K B, IncRNA
GASS 78 PMOP ‘B B g Ut Fh R 3k o R ShSE i HE—
AUESE, T IncRNA GASS ik 43 3 M A AU AH 5C
20 i PR 7B ok -, oA 106, 11-7 1117 \ TGF-B1 M-
CSF.G-CSF 5 23 Fp 4 fg A 5~ R kK F .38 B, T
MIP-1b IL-1 b ICAM-1 3 #5735 F i, KL%
FAEI, IncRNA GASS w38 b X - 4 22 58 i 1
¥ B A, 25 PMOP (WAL AR .
RAE PMOP R A5 Z MR A K, (HHE R
IR ARG R Y S R B AR )5
PR K P B A AT (2 2 40 1 (8 5~ 4 IL-1 TL-6 IL-7 |
TNF FITHLFR v (IFN-y) #9733 , DT 52 e B R 240 M
A4 40 B B9 42 AR AR Chou ™) 45 R 9 3
SN TME R B, — D5 RE B S AR R I T I
IL-2 IL-6 , TNF-o , TNF-B1; 55 — J5 T B 4% 4ol 20> 4 9%
200 0 A O T, R R R 0 LTS K, DA 5 T R i
B B . KRERF ST R, R R IL-
17 IL-18 [ TNF-o % 2 4 25 Jri 10 2o B o1 6 A0 E 1 42
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WHEE, ZE KM, IncRNA GAS5 () i 5] & &
4N 7 40 IL-1.1L-6 . IL-17 1 TGF-p B384k, X
S D] 2 B T R WA T B SRR B, L
IncRNA GAS5 2 3A ) 2% 5 8 Wi S 3 i A2 vl RE
T A E KA W A LR 2 —

LncRNA GAS5 7 40 g 2E < 45 ¥ . 40 i 38 5 LA
MM S YR B E RN, Ak,
LncRNA GAS5 )™ 27 tA 2 b 96 200 1 i) 4100 i PR,
F HLAE & P g 20 i 30 AR 9RE 2L R B /0N A R
B P 22 a8 BBt B9 BT 98 3 52, LncRNA
GASS 5 H B MR B YA L. LncRNA GASS
RO 1925 d LM S5 25O BRI
(SLE) iy & £ HAT A 26 1, 9 B #E SLE i ARy CD4
+T ZH ML B 40 i LncRNA GASS (13235 KT 2 Bl
BF s j%WHN . Gharesouran '®' 2 % I LncRNA
GASS5 @ it 415 F il NR3C1 SN2 5 £ R 1Ly
ERE . M4Ah, LncRNA GASS 88 50 K Wi ¥ 28 [ i o
BES B SHEREEN SR R R,
L5 R, LncRNA GASS &5 T HLIK (1) %% 17
¥, 0 H S A IR T AR PMOP A iy 43 1 HL
PEUE TAEUE

Zi LT, PMOP [ &4 S HE#M R = R EHW
Go 5 SR PR BRI A G, B L 43 T HL AL A 1 AN I b i
T840 4T . ARBEFE & B, LncRNA GAS5 &5
AR AH 5G40 A [ 1 B9 R 3k, 7 H LncRNA GAS5 7
PMOP F B IE k£ ik, 275, LncRNA GAS5 &
K5 T BE S | A e s 2 VA HE 1T 5 e B AT 4, A
25 PMOP & A4 & F& {0 HAnfaf % 3% 7 ¥ 7 H
W T AT — W RABS .
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