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WE: BN WITAZEE B ARIEZ F RI5 IncRNAs J AL E 198 R M (oncostatin M, OSM ) 76 4 4 J5 B i i ¥4 hE A1 4]
NP REREE L, ik FERH IncRNA-mRNA I 546 0 46 22 J5 B S B WA E 22 5 TneRNAs IR R AT HL 3R 3K 4T LRl |, F)
FH blat #4443 7 IncRNA TTC28-AS1 linc-IRF2BP2-1 linc-FAM126B-1 & 3% [ ; RNAfold U H: R 451 MMl e B 4 2 5 A &
ZEE WA, IE R B E A 25 B BRA B BB AE R 25 BN B TR AAAE 4 5 F &= PCR A6 9 21 A 4 A M
IncRNA TTC28-AS1  linc-IRF2BP2-1. line-FAM126B-1 M #I3 2 M ) £ 15, &R blat 4 i IncRNA TTC28-AS1 . line-
IRF2BP2-1 linc-FAM126B-1 (g #E 3 [ % OSM, A8 3¢ % 4> 51 7 0.8506 ( P = 0.0037) .0.9314 (P =0.0003) &% 0.9222(P =
0.0004) ;RNAfold HiMll 3 4~ IncRNAs ¥ EF5 £ A ZE 3R . £ 47 M 3 3F 45 #4 ; IncRNA TTC28-AS1 line-IRF2BP2-1  line-FAM126B-
| R EEFEME R M REWER P RIAK P EERN TS EA(PAEY/NF 0.05), it IncRNA TTC28-AS1  linc-
IRF2BP2-1 linc-FAMI26B-1 X H¥BENIE R M Rk T WG 5425 B BB AN REAE FEAR G

8. KAEFEHID RNA MR M 44 )5 B B AAE s RNA Z 2 %4544 ;IncRNA TTC28-AS1;linc-IRF2BP2-1;linc-FAM126B-1

Differential expression of IncRNAs and its target gene oncostatin M in peripheral blood in

postmenopausal osteoporosis
LI Shenggiang, XIE Bingying, CHEN Juan, XIE Lihua, YE Yunjin, HUANG Jingwen, GE Jirong "
Key Research Section of Osteoporosis Syndrome Genomics, Fujian Academy of Chinese Medical Sciences, Fuzhou 350003, China

* Corresponding author; GE Jirong, Email; gjrrjgey@ 163.com

Abstract: Objective Our aim is to investigate the expression and significance of differential expressed long-chain non-coding
RNAs and oncostatin M (OSM) in postmenopausal osteoporosis. Methods Based on the detection of IncRNAs with IncRNA-
mRNA chip and co-expression analysis, the target genes IncRNA TTC28-AS1, linc-IRF2BP2-1, and linc-FAM126B-1 were
analyzed with a blat software. The secondary structure of IncRNAs was predicted with an online software RNAfold. The subjects
were randomly selected from the postmenopausal women, and their BMD was measured. Twenty-five women with normal BMD
were included in the control group. Twenty-five patients with osteoporosis were included in the osteoporosis group. The expression of
oncostatin M and IncRNA TTC28-AS1, linc-IRF2BP2-1, and linc-FAM126B-1 in the two groups were detected with quantitative
PCR. Results Blat software predicted that the target of IncRNA TTC28-AS1, linc-IRF2bp2-1, and linc-FAM126B-1 was OSM,
and the correlation coefficients were 0. 8506 ( P=0.0037), 0.9314 (P=0.0003), and 0. 9222 ( P=0.0004) respectively. RNAfold
predicted that all the 3 IncRNAs had multiple stem rings and multi-branched internal ring structures. The expression levels of OSM,
IncRNA TTC28-AS1, linc-IRF2bp2-1, and linc-FAM126B-1 in postmenopausal osteoporosis group were significantly lower than
those in the control group (P < 0.05). Conclusion The down-regulation of IncRNA TTC28-AS1, linc-IRF2BP2-1, linc-
FAM126B-1, and their target gene oncostatin M may be related to postmenopausal osteoporosis.

Key words: long chain non-coding RNA ; oncostatin M ; postmenopausal osteoporosis; RNA secondary structure; IncRNA TTC28-
AS1; linc-IRF2BP2-1; linc-FAM126B-1
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Wi 2 A 25 1 3k, B FE B W 5 AT
BT . BB ARAE LA B G 55 R G A AR R 1 O
M, BRI 5 1, S AR RN R A R AT Y
RS KB DA DG . B B AAME S B B 2R W
WA ERE R Z —, BA KR NESLR, St ME
FEH R DU By BEY7 SO . PRI B B A AE B9 R e AL
il K B 36 BF 57 B A B0 e R A 3t AR
S, #s %5 B R B WA A ( postmenopausal
osteoporosis, PMOP) J& i T IH & BYIE R (B R 5
R A (R ) 2 T8 F 4 32 B R, T 5] 5
BRI, SR EE TR . XM A2
AN RPN E T HE, KEEIEHM RNA
( long noncoding RNA | IncRNA ) 2 K & #8 1f 200 4~
B R B 2 4 5 e 0 B B SRR R IR R
W, IncRNA 25 T 284> TR RIER T o B
PR L IncRNA-mRNA 5 B F AR F B, H 4
Hr PMOP 835 5 %f R 20 A0 J&] Ml IncRNAs 33K 35 48
Ak, 348 T 22 5 K1k IneRNAs' . Z B 5578 IncRNA-
mRNA 3t 2% 3K 70 7 09 B 6l B, o0 2 7 £ X
IncRNAs K H 80 FL R A 56 &, T IncRNAs — &% 24
Mg, I R A N BESIE IncRNAs B 88 35 (8] /9 6 3%
ARk, O KBS TR GRS RNA A R )R O A8 i 1Y
PLHI 32 LB e

1 Mg %

L1 g
1.1 BFFEXT 4 I AL 48 M M IX (9 DU 4 4 75 1A
4 h BERLRE 2, HEAT I3 B0 PR W A o L
DIt JEER B AR AL R S 2, 454 R 45 2 HE
B SR 5 SR AR X 2R U I A2 A %
TE A M AR (L, ) 25 00 FBE R 0, K T Ward X B
WP (g/em®) s AR5 B G 00 45 2R, 0 A B TR B
FEHH KT AL 25 41,

a1 Al - D F R B FAE 18 4 ok S 8 (b
NE RS EREN KRB R @3t
HYEBAHERES., AMRITEREREETE
255 B R 26 I BRAT ST AL B R A L ag 7

HEBR AT 1 - QARG A o ] 5 B A 12 W5 4
WEH s QAR IE 5 48 R L HOIR IR D fig L
Lok KRB TP & A DI B
S F R E @I TR E R H 00 34
AWABESRGT, MBS EEE 6 MAN
B 15 d XU RS BE B RmmEE" .

112 EZLAF ARG : Discovery W XLHE X £
BN (ZREARL.0 % K 0.25 %,32 H Hologic
2w ) s R AR K A Nanodrop ND-2000 (3¢ [
Thermo scientific 2\ 7 ) ; 3£ B} % )6 € & PCR X
(7500 fast SE[E ABI 24w ) ; AS A L itk B2 46 M 7y 25
WAL RIFEF R A R A) 5 Trizol W57 (EH
Invitrogen 22 7] ) s 51 ¥ i S 8% 51057 & SYBR &
27 PCRIAA [ FAEY ITR(RE)ARLA ],
1.2 ¥
1.2.1 LncRNA #EIEF FM . 7 IncRNA-mRNA £t
FiR ey E et B, Fl A blat T H X} IncRNA F1
mRNA (3°UTR ) J¥ 50 #E47 H X . JPSAHBLAY IncRNA
5 mRNA(HRRZHKT 0.85 H PE/PHT 0.05) 1
Wk AR P O &
1.2.2  LncRNA — 2% 45 # 30 . 4T 7+ RNAfold
(http ; //rna.tbi. univie. ac. at/cgi-bin/RNAfold. cgi ) ]
HE 43 3155 A IncRNA TTC28-AS1 . linc-IRF2BP2-1 .
line-FAM126B-1 4x & F# 51, 23 5] b H: — 90 & 4y ik 47
Hisl 57
1.2.3 Gl RNA $h$2 Je R BRI R EZ
WEEEANE M 2 mL, 3% 5% 0 A 2k 5488 5 5
W ,1 500 r/min B .0 15 min, /N0 W HS A9 8] B (0 40
HL)Z , JF AR B K EE 8 (B0 5 Trizol ¥ 240 M P
S RNA; GCB A% R A U0 30K 0 1 5% B 1A, 7
RNA W2 i Ak i o SR W20 1 AT RO 5%,
BRI L pg & RNA H T R % %5 i cDNA L Jf:
T-80 CLRAF
1.2.4 SZAbaétE & PCR BiE . & & PCR R 20
wL Bk % . SYBR mix 10 pL, I F#51 4% 0.4
wL,ROX dye 11 0.4 pL,# % 10 589 ¢cDNA 2 pL,dd
H,0 6.8 pL;— s P Ey— DR i 3 P HEE AL
PCR JZhj B R B AR X Feih & 272295 5 AT & &
ScHk” . BRI R R R OO L,
L3 Giitspkbsd

I SPSS 17. 0 53 F Bl 7 KOl 563 47
HEFERER IS 2 ik, RIEEHE R & E
oA, EBRAESEAG I B ¢ K LB ) 22 5, DA
P<0.05 FIWih % 7 A g it#m Lo

2 HE

2.1 LncRNA #Z: FH F 45 58
LncRNA FEILR TSR 2,
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£1 EEPCR ETHIIYRESH
Table 1 Upstream and downstream primer sequences for RT-PCR
HH k7= 2] TR RN bp
3 .57 2
GAPDH L?ﬁ?ﬂ :5'-GGG AAA ch TGG CGT GAT-3 299
TR .5'-GAG TGG GTG TCG CTG TTG A-3’
0sM F T .5 -TCC CCA TGG TGA ACG GAA CA -3’ 175
’ Ti#EFS):5'-AGG CAC CCA GGC TTA GCG -3’
WS .5'- GAT TTC TGA ACG CGA GCA GTG-3’

IncRNA TTC28-AS1

neRNA TTC28-A3 FUFEH 5 - TGA CCA AAT TTC TTT GAC CAG AGT-3' I

. - JE)F ) :5'- TTG GTC CAG CCT TGA AGC TC-3’

line-IRF2BP2-1 150

e THEF5- GGC CAA GAG AGA AGA TTT GGC A-3’

_ E#EREF .5 - AAA CTC ACA GGA AAG GTG AAG A-3’

linc-FAM126B-1 ) 4

e 6 FiEES:5'- TIC ACT AGC GGT GAA TCC CG -3/ 8

%= 2 LncRNA 2GR T30 00
Table 2 Prediction of target genes of IncRNAs

HEr 45 AR 44T RNA B /bp LiaE 5| A2 P{E
pl1149 IncRNA TTC28-AS1 663 0SM 0. 8506 0. 0037
pl7588 line-1RF2BP2-1 330 0SM 0.9314 0. 0003
P20974 linc-FAM126B-1 791 0SM 0.9222 0. 0004

2.2 LncRNA g4 £ # Fml

BT Bl A ALK, A58 R B LncRNA fBIE £
TFH HEW T ENS S8 RNEEERRE
HEAEH . RNAfold #4417 IncRNAs 25 14 50l ,
ZE B IncRNA TTC28-AS1  linc-IRF2BP2-1 linc-
FAMI26B-1 ¥ &H 2 N ZER K Z NS
(W 1), IncRNA F ¥ # K, 40 line-FAM126B-1
HUEEZHNARBER(E 1C) , K- REMBE I,

WHEZ S WY II6E .
2.3 PNEH ARESEGL OB BB T I EL

BT AARE 20 Foxt FE AR B il B ORE ISR 2,
PLH A TR AR Y 00 0 A 0 MR 2 OB o 22 AF I I
BMI 48 8055 07 T 22 R g it 2 45 R AW
HettE. SR AL, B BUBR AN AE 20 7 B HE Sz Ward
DX R ETRE(P EHE/NT 0.05) , WAH®E
iR 4,

£ 3 RIAHEREA TR LE (255)
Table 2 Comparison of basic data of the subjects(#+s)
it n FR/(2) BEAFR/ (%) PREW B (O BB/ (L) BML/ (kg/m*)
popiiiy 25 62.3+4.3 15.5£1.7 2.3x1.2 49.5+3.4 24.34+3.77
B T A 4 25 61.6+4.7 15.221.5 2.2+1.3 49.2+3.3 24.13+3. 54
®4 ZIRHEBEEILE (255, g/om?)
Table 3 Comparison of bone mineral density of the subjects(z+s, g/cm”)
Eigl| n JEAE ig=g] KET Ward [X
popicEi:) 25 0.792£0. 143 0.73210. 145 0.662+0. 153 0.652+0. 121
AR S A 25 0. 685+0. 126 0.717+0. 134 0. 645+0. 148 0. 54310. 105*
& 5% AL, * P<0.05,
2.4 G PORAMIVAR M eRNAS RIALA
wte

B RS

SEH PCR 45 R K00, 0SM 76 & B A e 20 B
AR I ik WERRAL, SXTIRAM , Z 5 BEE %
% & L (P <0.05); IncRNA TTC28-AS1 |, linc-
IRF2BP2-1 linc-FAM126B-1 %5 75 & Jit i #5 5 40 A
M RBKFEBERM, S BRAME , 25 LA 5%
R (P EH/NT 0.05) , WE 2,

BE 0 B R 0 R &R Ok B 22 B PR
P AR RNWEFE, N7 AR T R B K Bk AE g Y
(long chain non-coding RNA, IncRNA), & K FEl %
XU LFERTIFL DNA T ITH (LB ss 5 3 3h
) PR AL EE S R R R AR Y
BT IncRNA BFZE 00 1 B AL 55 10 M 2018 {EFF 4R,
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TAD IncRNA TTC28-AS1

% unﬁ»ﬁ

1C: line-FAMI26B-1
#F:1 A:IncRNA TTC28-AS1;1B:linc-IRF2BP2-1;1C ;linc-FAM126B-1,
1 RNAfold #il IncRNAs MEF — 4% 2544 K|
Fig.1 MEF secondary structure of lincRNAs predicted
with RNAfold software

H A K sE =W, IncRNA 7E B AU P A %
ER  iF 2 KeEdEg S RNA # R LS5 2 F & Qi
BRBRE RBEEHARE"Y . 8 RAM
JE, KEEHIS RNA T2 S 57 & 4 5
b1 R R A A A R A A S i B s
FRET AR EFERSEREHEFEHEEER
ZPREH

AR ERBLB RGBT G MIEZERE
IncRNA J% mRNA {3tk B, 347 IncRNA-mRNA
TR 8, ) F blat T. B #i il IncRNA TTC28-
AS1 . linc-IRF2BP2-1 . linc-FAM126B-1 & &1 3 K A]
RENINE R M(OSM) . HETE A A OSM 5 &
R AESCHRIE EAE AT A MR, OSM 1
b B 41 A & -6 (interleukin 6,1L-6) R 5 Ak 51, & H
AR 7 R DR A0 ] ek R e A A A W o A Y A3
WEREE A A R A A A Y
fE L35 4 b Y TE =4 OSM, B9 B, OSM BE ]
i B 0 B A, SR TRD AR T B A A A
8, 2 ELA 1 A R R A I . OSM
524K (oncostatin M, OSMR) 455 J5 0] J3 30 T~ I 19
CERESE . OSM N B DN B R
20 AR PR AR B /N B D B R AE, 3R EH OSM B
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Fig.2  Expression level of the genes detected with
real-time PCR

i 3 B A0 AL SR A RO SRR 5 OSMIR TREBR /D USR5
FK W OSM ] B @ o & m A H 40 M A RANKL
(receptor activator of nuclear factor kB ligand ) ik,
UAERCRRTZEE ) R R N A N . S N
A1 JE I, OSM 7 48 22 J5 & JoT B A iE 24 3R 3K 7K T
R, 3 T BE 55 45 W0k 40 B 18 1 400 M o A BB A DG L 3R
B AN JE I OSM 31k 55 PMOP B A MG . FERT
W 7SR 3 B AUIGT 4 2 5 B R AR AE AR B I R
b, REAE R BEF BT 3 A5, A A I OSM
WRIZEEA LIHET, KU OSM W] BB 7S bR Hl 55 AL
YT POP fygRZ — ',

YR RNA B b g e fe , ENEE S AA
i LI BE 9 8 TR R S Ak 45 A AT R 1 A W T
e R RS A at Bk RNA B A5 — 8 B 45 MR A .
RNA 9 45125 W 5 RNA #92E 92 D g™
3 7 4 W RNAfold 35 9 7% %) IncRNA TTC28-
AS1  linc-IRF2BP2-1 linc-FAM126B-1 ) — 9% &5 ¥ ,
EMSAEAZAZEN ZoBNIR, £ &KW
linc-FAM126B-1 H 25t e 5 A%, B A e £ 1 223
g0, BT RS 5 E LAY ¥ IIEE. LncRNA
TR TN 55 LocRNA DI RERR 5T, X T #0 A
AR IIRERI S o T RAYR T R A E
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FERTHLE A, AT R B, IncRNA TTC28-
AS1 linc-IRF2BP2-1  linc-FAM126B-1 } OSM %F 44
G5B RBAMEH R IR BB A, ATTRETR R
B, 5 X REZH A e, B BT 6 A SE 40 IncRNA TTC28-
AS1 . linc-IRF2BP2-1. linc-FAM126B-1 & JH: 1 3 (A
OSM RIRJK V-3 W 3 N B, 50t B I 45 2R — 3
Ah & Ml IneRNA TTC28-AS1 . linc-IRF2BP2-1 linc-
FAM126B-1 K& HHE [N OSM py £ & FiF, e 5
4 2 Ja B TR RE A R o

AR SO J& Z AT T AR 58 7 I R 9] 50 g 2D
LncRNAs 5 OSM {498 (] i 5 ¢ &0 75 2 iff — 2L 19
SEUSUSIE , 3R A1 4 FF B IncRNA TTC28-AS1  line-
IRF2BP2-1 . linc-FAM126B-1 #H ¢ B BE L S0 %

25 FRRIR AR 3L 45 B AE W] IncRNA TTC28-AS1
linc-IRF2BP2-1 linc-FAM126B-1 J HAERFE P OSM 3%
T4 45 J5 & BrsiAaAE K8 W38 T, BT #E>
Y 22 J5 B B AN AE 09 B OCHR BE . AR SC AR 4
PMOP (B 45 4 i RNAs S HBLE OSM A

T, E] PMOP #) 735 HL i $2 BT i BF 5 S B
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