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Increased expression of long-chain non-coding RNA LINC00511 in periodontitis promotes osteoclast
proliferation

Zhao Xiangyu®, Zhang Guirong?, Guo Chuanbo®, Shi Chun*, Wu Liuzhong® (‘Department of Prosthodontics, 2Department of Orthodontics,
®Department of Oral and Maxillofacial Surgery, *Department of Periodontology, Stomatology Hospital of Shenyang, Shenyang 110002,
Liaoning Province, China; “Dalian Medical University School of Stomatology, Dalian 116041, Liaoning Province, China)

Abstract

BACKGROUND: LINCO00511 is a relatively new long-chain non-coding RNA (Lnc RNA). Studies have shown that lincRNA-ANRIL is closely
related to the occurrence and development of periodontal disease.

OBJECTIVE: To study the expression of LINC00511 in periodontitis, and to explore LINC00511 effects on osteoblast proliferation and
differentiation.

METHODS: The study protocol was approved by the Ethics Committee of Stomatology Hospital of Shenyang. Patients and their relatives
were fully informed of study protocol and informed consent was signed prior to the inception of the trial. Periodontal ligament tissues were
extracted from patients with periodontitis and patients undergoing orthodontic extraction (control group). The expression of LINC00511,
tartrate-resistant acid phosphatase and cathepsin K in periodontitis patients was detected by real-time PCR. The third generation of osteoclast
precursor cells RAW?264.7 were induced to differentiate into osteoclasts and identified. LINC00511-siRNA was transfected into osteoclasts,
and non-transfected osteoclasts were used as control. Transfection efficiency was detected by real-time PCR. RAW264.7 cells were cultured
with 100 pg/L lipopolysaccharide for 0, 24, and 48 hours, and the expression of LINC00511 was detected. After LINC00511 transfection,
proliferation and differentiation of osteoclasts were detected by cell counting kit-8 and tartrate-resistant acid phosphatase, respectively.
RESULTS AND CONCLUSION: The levels of LINC00511, tartrate-resistant acid phosphatase and cathepsin K in human periodontitis
samples were markedly higher than those in the control group. The expression of LINC00511 was time-dependently increased in osteoclasts
after lipopolysaccharide treatment. Findings from fluorescence microscopy and real-time PCR showed that the expression of LINC00511 was

significantly decreased after LINCO0511-siRNA transfection compared with the control group (P < 0.05). LINC00511 promoted the
proliferation and differentiation of osteoclasts. To conclude, the expression of LINC00511 is increased in periodontitis samples, and

LINCO00511 can promote the proliferation of osteoclasts.
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(4)Real-time qPCR: % SYBR® Premix Ex Taq™ II
HEAT 9250 [ 8 . DinA12.5 uLiSYBR® Premix Ex Tagq™
II, 1.0 uLKIPCR Forward Primer(10 ymol/L), 1.0 uLHj
PCR Reverse Primer(10 ymol/L), 2.0 YLIcDNAVER,
9.5 pLMIdH,0; @¥F ik R Bk & T Real-time PCRAY,
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A0MJE#; 95 °C, 15s; 60 ‘C, 30s; 95 'C, 15s. &
TREA I H PR 5 N 29 C TR, SR 22kt i H 1
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Table 1 Primer sequences of target genes

37| Fr31

HQ2381(LINC00511) F
HQ2381(LINC00511) R
TRAP F

TRAP R

cathepsin K F
cathepsin K R

GAPDH F

GAPDH R

5-GAC TAC TGT TAC CTC GCT TGG A-3'
5-CTG GCA TGT GAG CAC CTG TA-3'
5-GGG TCA CTG CCT ACC TGT GT-3'
5-TCGTTT CTT TGG GGC TTATCT C-3'
5-CTG TCG GCT GTG GTT CAG T-3'
5-TCC AGG TTA TGG GCA GAG ATT-3'
5-AGG TCG GTG TGA ACG GAT TTG-3'
5-TGT AGA CCA TGT AGT TGA GGT CA-3'

1.5.5 LINCOO0511-siRNA¥ JLili i 4ifitl  Jyitk— 2 o #r
LINCOO511 /£ F Ji # & Wk b pr i 1 - 2 % Xfect-
RNARE R E DB, $EHT24 WEfgHf, 5% JLih 46 i
Rl FE 75 1A 5190% . % Jeil 77l (XfectRNA) AL i 2N EPE,
758 Tube 1(RNA) X Tube 2(Transfection Polymer).
i Tube 13455 uL siRNA(LINC00511-siRNABINC siRNA)
A195 uL Xfect/z M 22, Tube 24145 10uL XfectsiRNA
Polymer#190 uL Xfect/x N Z& il . Wi S1 & &R a1,
HEER10 s, ZEiEFH 10 min, K200 uLE S490E5H N
AN fass e, 8 hg#uill, 48 hjgidid et Bk
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1.7 %itFa4r KHISPSS 18.0% 5 %341, P < 0.05
NERABEEE L.

2 ZR Results
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Table 2 Baseline data of patients in the two groups

TiH FJE 9 4 (n=20) X HE 2 (n=10) P&
HHFB I, n) 14/6 416 >0.05
E (xts, %) 18-53 18-43 >0.05

2.3 LINCO0511 £ B X &4 d ey kB S5RER,
LINCO0511 7E7F J& S FE A A Rk i/ T IE W X I H, i
LINCO00511 7E7F & # RIS =i (P < 0.05). [ HLM T 2F
JAR I E AR E R 7 TRAP K cathepsin K, 45 1 /R 7E
FRKFEAR T, TRAP K cathepsin K ZZiA#H =, WHE 1.
2.4 % Realtime PCRAMAS % 44k F T 585 T4k 2m i,
LINCO051149 %% SR EIR: 76100 pg/Li g 2 HE1E
T B BT R4 IR RAW264. 741224 h)5, LINCO0511%K 1A
W, BEEIRHERE, 7E48 h/G LINCO00511%ik B& &
24 h(P <0.05), W.E2. ZEUH, TERZHEN FH %
i S 355 HH LINC 005 11 2 1A [ A5 ok 1) 38 s i 34 v, o
AE G R R—E.

2.5 LINCOO0511-SiRNA%E 2 F 69 309E %6 WA BE WL
LR, HYLINC00511-siRNAZR B4, 55X I ZHAH
[t, LINCOO511FK AR #(K, WE3. Realtime PCRAL M
RGN, SXHRAMEL, LINCO05113%iA B & P <
0.05), iHILINC00511-SiRNARYLHCRILT, B4,
110180
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2.6 FHRLINCOOS11-T vAE 3t 2k B tm 38 78 BiH 40 i
L L INCO0511-SiRNAJF , I8 st CCRE S I8 AR it 41 A
XEHERE F, 45 IR 5% RALA L, LINCO0511-siRNA
AL4N G 58 B % NP < 0.05), WESAKFES, £
LINCO0511 1] LA dhfle i 4HMu (134 5 RE ). RIS B IS TRAP
AT 0 B B 4 B P oy AL RE AT, g5 R R OR S5 o6 IR AE L,
LINCOO511-siRNAZL I ZH i 73 A4 4 2 R (P < 0.05), W.E
5B, #FKHILINC00511 R LA 3Ers 5 40 B i) 4 fh B
3 i LINCO0511 #55L7 B4R AT A E Rt B B9 53 S K EE
(xts, n=5, 1/trans)

Table 3 Spectrophotometric values in osteoclasts at different
times after interference with LINCO0511

Al Oh 24 h 48 h

XL
LINC00511-siRNA i

ik HxR4LE, P <0.05.

0.534+0.01
0.544+0.03

0.894+0.021
0.689+0.032

1.343£0.05
0.953+0.034°

3 iti® Discussion
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53 RS JAEAUF 8 28 B e B E o Hh T2
RV St H AT PRARAE SR 2 26 B = ia 7 (4R
T, AR EEE T I i 38.

Lnc RNAKUEIRZ , f&— P ASRE7E A0 P Bk H 2 1 o
s FILne RNA, Lnc RNATETE FHXT K itk g AL® 32961
TE DA PR 50 25 2 32 B P e AT DU (L B P S R, TS5
FLnc RNAXFHAEGIGFE BRI AR “didl” B8, A
AAE A — 4 - B B OR sy M, 3E 2L B A R <
PE. Lnc RNAZ SR R msnL i, Ba 24y
ZIifE. IEAER, Sflnc RNARIBFFA SR, Lnc RNA
TEARIIETE . T RERFEB TS5 T ZFh g A=
AR, SRS IR RORE B ) o R,
{H2, WFFtlnc RNAZYE K R G5 /R F 0 SCRRIR SR ¢
/b Lnc RNATEZ J&5 H B4 FH B AR G 2 F-HLsIHRE 1R />
VEBLETSEI T, @it Lne RNAS F 4T 5, HLisi 7 &
93 B3 5 R T BRI RAE AR HiLne RNAIZRIA KT, KL
IR FEA 45 £ Fhilnc RNASELE 579 %%, #i275Lnc RNA
TEF B R R AR e AR R IFE AR . ATHIES R ER,
R Lincits e 7 LINCOOBALAE o J& 4 ik, FirbL
Ut vk 51 56 PALINCO0511 A4 BfF 50 %6 %« 3 #ABIF 92 & B0
LINCO051 1@ i 45 A EZH24Milp57, 33t 1M {2 i3k i 78 1) 2 2%
K. RIS H, RILINCOOS1LLE S Ji K FEAS
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LINCO0511 cathepsin K TRAP
E¥E: LINCO0511. Hiilyf AR M BRI (TRAP) X cathepsin K 7£4°
JAR ML) BT A, °P <0.05,
B 1 LINC00511. i ABAER MREEREE R cathepsin K ZEZF B 4 RY
Fix
Figure 1 Expression of LINC00511, tartrate-resistant acid
phosphatase and cathepsin K in periodontitis patients

Bl B A CNSTHRZL; B 24 LINC00511-siRNA 4. LINC00511 F:[A
FIE BB IR PE .

B3 3k BMEEWIT LINCOO511-siRNA B £33 (x400)
Figure 3 Transfection efficiency of LINC00511-siRNA under
fluorescence microscope (x400)

5 a
a
N
B
< 2_
14 )
O__.
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E 2 Realtime PCR #&IA5% ¥E{EFA & RAW264.7 41k LINC00511
BIRIE
Figure 2 Real-time PCR detection of LINC00511 expression in
RAW?264.7 cells after treatment with lipopolysaccharide
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0
papiicii LINC00551-siRNA
BliE: LINCO0511 %A £ ik B ot I AL PR 1/3. °P < 0.05.
[E 4 LINC00511-siRNA 55358 B 4 A S50 8938 1E

Figure 4 Transfection efficiency of LINC00511-siRNA for
osteoclasts

PvE: 1 A ekl nl B an i g B e Vo B MR

MR 4RI AL RE S °P < 0.05.
E 5 F#t LINCO0511 7] LA A% B 40 1 5E
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Figure 5 Interference with LINC00511 can
inhibit osteoclast proliferation and
differentiation
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