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Abstract: [Objective] To investigate the effect of LncRNA GAPLINC on the cell proliferation of RA-FLSs. [ Meth-
ods] RA-FLSs were cultured from synovial specimens. The expression of LncRNA GAPLINC in RA-FLSs and trauma—
FLSs groups was detected by qRCR. GAPLINC suppression was transfected by siRNA and the inhibition efficiency was de-
tected by qRCR. Flow cytometry was adopted to determine the change of cell growth and cell cycle distribution. [ RespLts]
The expression of LncRNA GAPLINC was significantly higher in RA-FLSs than that of the trauma—-FLSs (P<0.05).Trans-
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fection of GAPLINC—siRNA significantly decreased the expression of LncRNA GAPLINC. GAPLINC silence in RA-FLSs

revealed significant inhibition in cell proliferation which was showed by the reduced cell number in S phase (P<0.05).

Moreover, flow cytometry assay showed GAPIINC—siRNA treatment group had an accumpLation of cells in the GO/G1
phase and decreased RA-FLSs in the S and G2/M phase (P<0.05). After GAPLINC knockdown, mRNA and protein levels

of Cyclin D1 and PCNA, which were positively correlated with proliferative phenotype, were decreased (P<0.05), while

p21, which was negatively correlated with proliferative phenotype, was up-regpLated (P<0.05). [Conclusions] The

mRNA expression of GAPLINC was higher in RA-FLSs compared with trauma—FLSs , which was statistically significant (P
<0.05). The silence of LncRNA GAPLINC coplLd significantly inhibit RA-FLSs cell growth and suppress the cell cycle

transformation, which suggests that GAPLINC may play a role in the regpuLation of proliferation of RA-FLSs, leading to sy-

novial hyperplasia and contributing to RA progression.

Key words: long non—coding RNA; rheumatoid arthritis; synovial hyperplasia; fibroblast-like synoviocytes; cell

proliferation.
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), F- B 59(5=5) %, “F- 9% FE 10(S=3) 4%,
W& 1987 4F 26 [5 X Pr2s (ACR)EIT 1912
Wi s i, RA S50 16 21 1E 40 (DAS28 P43 ¥ K F
3.2 AT EE (3.2~5.1 43 ) Bk FE S 15 BN (>
5.15) o DMt 535 4 (Traumatic Arthritis, TA) B
H 3L Lotk 2] B L), B A T EL,
VR 54(S=6) %, HEBR RSy | feg K H At 45 4
LU R PR (WE 1) o PRARREL R B
2 e B e Vi Fi s B I DR s 22 I 9 A0 B 1 2 W AL
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1.2 SEWHAFI LSS
12,1 &5 BEM BRI FBS (Gibeo, 55
), & % DMEM £% ## % (Invitrogen Life Technolo-
gies, £ [H) , 0.25% JE 5 M 1 -0.02%EDTA {1 1L )
(¥4, LM ) , RANiso Plus (Takara, H 4% ) , Prime-
Script® RT reagent Kit & SYBR® Premix Ex
TaqTM Kit (Takara, H 7% ) , LncRNA GAPLINC
GAPDH 5559 7 9] (e 5L, IR ) | IR B i4 Li-
pofectamine® RNAiMAX Reagent ( 9¢ ¥t £ 5t |, I
), LncRNA GAPLINC-siRNA & BH ¥ Xf B 41 NC-
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Table 1 Clinical data of enrolled patients

Gender Agelyear  Course of disease/year ~ CRP/(mg/L) ESR/(mm/h)  RA-DAS2 Score
RA patient 1 female 57 7 12.41 120 5.04
RA patient 2 female 63 12 42.72 54 5.84
RA patient 3 female 65 15 32.38 108 555
RA patient 4 male 52 8 43.42 67 5.36
TA patient 1 female 47 - 3.83 27 -
TA patient 2 female 53 - 247 22 -
TA patient 3 male 62 - 452 26 -

siRNA 254 1 siRNA (2 T2EW) T, F¥fF) , Triton—
X100 (ZA45A6, M) , EAU 4 it 384 5 3 A8 I35
S CBUEA Yy, ), 240 e S A G D7) 6 (B
Y, 5 ) , P vimentin . cyclin D1, PCNA | P21 TR
(proteintech, 3 [F ) , Goat anti—-Mouse IgG (H+L)
Secondary FL 4 (Abiowell, 1 [ ) , BCA £ [1 7€ ik
# 2 (Abiowell , 1 )

122 EZFBME BFHT/ES(SW-CJ-1FD,
M), CO, K5 48 (HF151, i) , 3] & B G5
(Nikon TS100, H 7% ) , PCR " 1§ /X (AB GeneAmp
9700, 3% [ ) , %¢ 6 & fit PCRAX %R (ABI 7500 Fast, 5
H), 5B OHLGRE TDZS-WS, i), /NG e
2 0L (eppendorf centrifuge5424 , 75 [ ) | 1K i 8 4
B ML (Beckman CopLter Avanti J26XP) , i 2 41 iy
I (BD FACSCanto, JE[H ) , it X 4 fi2 X (BD FACS-
Calibur, 22 ) , FLUKAL  FL VKA e B4 (b5t 78—,
D 2B ROCUR R G (A, D

1.3 SEWAHE

131 FBEmiE s HER T 0.2% I IR A
10%FBS ) DMEM #5572 W AR R i AL, 37 “C T
o T BRAR A B T AR U B3 A PBS
() AHEA TCINLTE DMEM (= 545 35 W 19 35 77 L (PBS
FDMEM Hg il 2% ST i YE . FH B 74 1
BY /N A 1.5 mL B0 A8 o A 2> & PBS BY
TR o B % A T B 2H 2 A 81 g I il 9 T
b 1~2h, 178 Xg BS.0> 5 min, W 102 J5E A9 1k 70T
SRR )5 A T IR A A T TE R I B 109% KBS 1)
DMEM @55 32 I YE , 178 Xg #5005 min, {7 B 4
MOVLHE , 4k 22 H & 10%FBS Fl 2% ML) DMEM {5
WERG TR B 2 5 LA B R R AP i T
TRBU 4L 5% CO, 1 37 “CHERLIG FRA4H G TR g%

S W 248 B A I 0, B 2~3 B i Y 8 R
W o 220 RE A K 55 R > 80% ), REUBR A M
AL AT AR, 5 22 523 WF 90 R 46 3-6 1R 4H
i

132 AXMpRERFEFLS e JHBERE
55 3 AR 20 BRI AE R ok, B 1x10%100 L ¥ B 4
2 1.5 mL EP4E 1, JiA 1| mL PBS YE AN, 89 xg
B0 5 min, 7 B, B0 1 mL PBS PR 11K, 267
Xg B0 5 min, 7+ LI . 200 pl. PBS 541 AE T
VE L A A5 L AH Y 3 =X $T 4R (CD90-PE
CD68-PE.CD55-PE) , iR%], % i #E G F 30 min,
AT mL PBS PRAANIE 17K, 267 Xg B5.0> 5 min, 5
. H200 wL PBS EAEAMMTLTE, EALRI
133 SERKEFAFF)EZFBRFLS @i ¥
55 3 A TR 2N it 2 b A A B B SR AR i 2k B R
B 40 A, PBS W3 2~3 ¥k, B IE F i 40 o/L £
5 H B 22 30 min, PBSTEHYES min x 3UMA 0.3%
#7738 ,37 °C 30 minifi% . PBS W% 3 min X 31K ;
5%BSA 37 “CEf 4] 60 min; PBS ¥k 3 min % 3 7K ; %
BP0 INEE Y B —PT (vimentin) 4 ‘CiIK .
PBS #h{£ 5 min x 3 ¥ ; 8 & Pt : 1 H11 50~100 pL
Pi- Rabbit — IgG #RiCZEVGHIA, 37 “CHEE 90 min,
PBS #1195 min % 3 YK ; DAPL T-{E#k 37 ‘CYL#% 10
min, PBS Wt 5 min x 3 Y 22 wp i E o BB
17, BRI DO WA TS . RGO i H
ki ReA%, B R 200 2 400 5. 25 H05E < BHEAE 5
A vimentin (25 ) (0.5, W 0 G55 o

1.3.4 gRCR % # 0 LncRNA GAPLINC & i& 1%
7% Truma—FLSs Il RA-FLSs , & B 45 20 21 Jifd &2 RNA
FEHATAHT. RNA $EHL e 22 BARKGIN S 5 i1
DLIREZH HT I R RSO, 51 F A LR R 1.
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1.3.5 siRNA % 4 RA-FLS 8 feL B sk F Al B
BUE KW RA-FLS 418 LA 5x10Y/mL % & 2R 6
UM, B L2 mL. 4 f R G 2 35 3 60%-70% I
LR ANE LI /N3 si—-GAPLINC . BUJC IfiL 75 1%
& e Opti—-MEM 100 wL+ 5 Jii /& Lipofectamine®
RNAIMAX 5L e B3 W A 5 BUIC I 35 57 2 Opti-
MEM 100 pL +siRNA 5 pL Bl B I B; FF A A B
FIRFE S minJ57 AR A SIERBIRS , E IR
H 10 min 5, I0AKH L (9 55 A 40 R8s 55 5619 6 FL
Merp, B FLES WS AR TN 2 mL, siRNA 2839 R
50 nmol/L. %Yt 6~8 h 5, Al 4t 320, B T 1H
CO, I FRA6 PRI L g 77 SR AR 2235 72 48 ho 75 4L
Ml b 5 7 0 P 20 B Rl B 3R 1 90% i), WL AR 20 it
HURNA, 2R H qRCRIEK I T HR350% . A B siRNA
JP O LI 2.

1.3.6  EdU 5 35 #h ] & 28 2m o 3 g8 KB K40 52
Y BT ANE sy dl - D2 X B AL (8% 37 I +RA-
FLS) ; @ il XF B 41 (4% 9% M +Lipofectamine+RA-
FLS) ; @ B 1 siRNA X} B8 4 ( 5% 3% W +Lipo-
fectamine+NC—siRNA+RA-FLS) ; @ GAPLINC—siR-
NA T 41 (5% ## % +Lipofectamine+GAPLINC-siR-
NA+RA-FLS) . HUX204E K A9 RA-FLS 4 ff L
Sx10°/FL B % B 45 70 T 6 FLA , 24 h 5 A 4140 i 43
T AFAERR, & TR FRAE Ak S 48 ho b3
R RE 1A BAU B 5550 % B4, DLk
A7 A B 1 Rk 5o i, HoR B AL PR
EdU & (4R 725 EAU 3% 1 000 1 FC i) 1
mL, AR E 2 he WEAFLANM 2= 5008,
25 40 /1L Z2 B W [ 5 30 min, 2 mg/mL H &R+
H1'5 min, PBS %% , 0.5% TritonX~100 1 1% 7 %5 Tl
%8 10 min, PBS YRI5 , N ABL & 47 19 1X Apol-
lo@®Hx (0  W i , T2 A0 , bt = IR E 10 min
J&i , H 0.5% TritonX-100 355 F P65 1 UK, PBS PR 1%
1, A 300 wL PBS & 2 4 fiid B AL, R H BD
FACSCanto Jit =X 41 {SOR I Ak 1 S 39 1) 40 Bt 7K F-
i 3 FlowJo 7.6 B4R 7158 S 11 41 I BT 7 EU AR A9 1
o, I 20 RS E AE KT

1.3.7 AKX i KA &40 20 I B B o A I
S T T A IR A ST AN TR 434 - D7
WA s @ R AL ; BB M siRNA X I 41 ; @
GAPLINC-siRNA T #t21 . ¥ RA-FLS 4 Jfd LA 5%
10°/FL 1 %% B2 4280 1 6 FLA, AL 40 it 43 ) 7 A [
AEFHITHEFE 48 h, WA A L2 L, Ko 40 1) g 2 44

B, TS PBS R 1 UK, In AR 50K 70%
WO mL B E AN, 4 CARAFIE R . Y i mn
PBS Yk 2% 181 5 ¥, 42 40 S 300 G 03 ) 6 (L3,
5O BB A5, 4 RNase A PLT/EW % 1.9 (AR FH T &
PI/RNase A B0 T AR, BEFLAIAR M A 500 pL, %
TEBEEIE 7 60 min, PBS PR 1K, B 2= iU
EHL. R FH BD FACSCalibur 37 2 20 i 43R 1 41 ity
JELAT 4G 5 SR FH Modifit 2430 . 4 M IS 5
4 i 18 5 $8 £ (proliferation index, PI) i , PI{E i
L AR R B B . PI=(S+G2/M) 1 40 i K/ (S+
G2/M+GO/G1) 4R %L

1.3.8 PCR # # @l & 20 cyclin D1, P21, PCNA
mRNA &2 % $% SR 2 R B, 5 57
NI 434 . (D B #: siRNA X IR 4H (si-NC 41) ;@
GAPLINC-siRNA T 441 . K¢ RA-FLS 4l fifd LA 5%
10°Y/FL 1) %% JE 422 70 6 FLAR , 43 FL A1 43 31 5 AN [+
AT FE 48 b, OB AL AL, 1) 40 o A1
mL Trizol, $2 U RNA , #9850 € & PCR A& 2D B Aa
GAPLINC .cyclin D1,P21 . PCNA 7EZ0 I 92635 .
1.3.9  Western blotting 3 44 | &40 2m fiee 7] 2 %% &
cyclin D1.P21 . PCNA &5 & i fRSCH TR 2oy
o ALY 15 ST AN [A] 3 21 D B siRNA X HE 4
(si-NC ) ; @GAPLINC-siRNA T-Hu2H . % YL 4 fify
48 h )5, SR HRAN M SR 1, AR, = TR L Uk (1H % 80
V,250.5h; 110V, 29 1.5h), B TukoKE, 5% 3
it 300 mA, cyclin D1 2 55 min, P21 24 60 min, PC-
NA 2955 min) o 5% AR WhE 041 2 h, & T %,
— HU IR 1.5 ho 1 h, BRI E S ] 1XPBST
PE3 WK, BIK 15 mine W1 ECL TAEWE , 520t .
JH Image) #RAF: 43 17 MR SG IR, 12 HRUAS 25007 (9 JK B2
B, RS FEA T H I 1 5 NS4 GAPDH 1
TREEH LA AT B B3R A BRI e

1.3.10 %3t e 8u)s 11 SPSS 20.0 4815
PEALBR, E B ORI R AR E 22 (% = ) R, 4
FEA LA e R 5, 2 AR L R R 2R T
25T o AEIES M A E s , R H Kruskal — Wallis
BRI S . 4 P<0.05 A W E R A GIT22E L,

2 £ R
2.1 FLSHREHFRERE

R PR AL 2 AT A M B I B A A R 25 3
AR LARARIE 1) I A 0 I 20 M o 32 (1T 1A
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e U 2K 40 AR % 5E FLS 40 i 35 1 A% 18 CD55 . afi A T AR A5 Al B Y FLS 4 i (181 1B) . I IB &
CD90.CD68, 455 i /R 25 304N il & 1 CD55.CD90 F (Vimentin ) FHAE Sk AT 2 RE 40 M 10 45 SR bR s
BH M 23K 18 91.53% . 95.62%, 1] CD68 ([ W 4] HE—25 3l IF IR I0E , 45 1 B P & A R ae
MR pRic ) Rk m AN 1.69% , WE 5L 284X 5 1k JEYs Ry BHE , SR BT R A (B 1C) .
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% 2 R
« 500 IPES «500{ /
%}b / % 9 %)') i
n | o %) f ol ) / < 80
N/ D il Al 3
007200 400 600 %0 200 400 600 %200 460 600 £ 607
FSC-A FSC-A FSC-A EN
P2(91 80%) 400 2196 29% 400 E
400 — 2o
g g £
8 200 (3 200 8 200 0- C
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010707 10° 10° 107 0

10° 10°10° 10° 107 105104 10° 10° 107
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Vimentin positive signal graph Nuclear staining signal graph Signal merge graph D

The morphology of RA~FLSs were observed under the light microscope: A: Primary fibroblast-like synoviocytes of RA cultured from synovial tis-
sues; B: The RA-FLSs at passages 3 have elongated spindle morphology. The cell characterization of RA=FLS cell: C: Flow cytometry graph showed
the surface markers CD55.CD90.CD68 expression rate of RA-FLS at passages. D : Identification of Vimentin protein by immunofluorescence method.

1 BIRFLSAMIERSEE
Fig.1 Culture and identification of synovial FLS cells

2.2 gPCR#&ill LncRNA GAPLINC B3R % GAPLINC ik /Ko 4R BN, 5 FIHEXS BR2H (si-
R 5% Truma—FLSs f1 RA-FLSs, i@ 11 qPCR # A NC) # & , GAPLINC-siRNA 4l %} LncRNA

K RA 2 A 4520 FLS 480t LncRNA GAPLINC GAPLINC B T4 R% K9 (85.96+1.76) % , 2 F A7 4¢

FIRAKF . 455K, RA 41 LncRNA GAPLINC % T2 X (1=84.61,P<0.001; I 2) ., FIERFE

RKCFI & TR, 2 R B A G E L= GAPLINC-siRNA R T PLCR AT i 2 52005 oK,

4.390,P=0.048 2; fME 1), AT TR 2L e i .

23 % # siRNAs J§ RA-FLS 4 Al LncRNA 2.4  EdU L5e46 & 8 40 B dE 3R 7k

GAPLINC Rix &R SR ASh I, fofi FH I X A0 e A ARG 000 440 e 54 5 7K
X $ 4= KO 59 RA-FLS 40 M 5% 4y si- L ZE R R A5 O BR AL i R B | FAE siR-

GAPLINC, i it qPCR £ AR £ W 5% 4 5 LncRNA NA % B2 . GAPLINC-siRNA T-#t 41 S #1°F 4 7K °F-
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43 9 A (6.02+0.48)% | (6.32+1.48)% . (6.12+
1.51)% . (2.89+1.53)% . &7 2001, 44 %57
H Gt 5 X (N=4, F=6.041, P=0.009 5) ; % /]
bonferroni IEAE I L35, & 8 GAPLINC HHi4l 5

25 FIXTHRZH (P=0.036 4) 76T EZH (P=0.020 6) |
M siRNA % BEZH (P=0.004 8) L4522 R A Si it
222 L (P<0.05) F W14 GAPLINC &7 , RA-FLS 4fi
J R g G W R 2) .

5] S S 4 S s S
10 0.12% 10 6.01% 1e 8.28%
< 1044 < 10 < 104
m m m
1 10°7 g 10° 7 I 10°
(o8 f=N
g g g
=} o (o}
Q 1024 %‘\O O 102 1 Q 1
o3 L "\-u Lhi | T T A 0] L] 'k“u Lk 8 b Lk B C
010> 10° 10* 10° 010> 10° 10* 10°
172}
s ] s E]
10° 7.47% 10 1.23% o
<
E 104 ;F] 1044 A
wn
A o ] o
g 10°] g 10 g
3 o} . £
104 1”1 @ g
B E o
g D E £ F

010> 10° 10* 10°

010* 10° 10* 10°

A: Background control group without EAU; B: Blank control group; C: Solvent control group; D: Negative control group; E: GAPLINC—siRNA

group; F: The histogram of the S phase cell ratio in each group.” P<<0.05 vs Blank control group,? P<0.05 vs Solvent control group,” P<0.01 vs Neg-

ative control group.

2 EdU R38R N & A T2 40 S BR 4B B i 5 PE 1B

Fig. 2 The ratio of s—phase cells in each treatment group detected by Flow cytometry

2.5 HXEMEARKENEAMDEELR S

BEYL A8 h i, i I X A0 ARG 45 4 PI(E,
B S+G2/M B 40 L e o5 B9 B 43 ke . SR R,
GAPLINC-siRNA 41314 PI{E 2}y (14.92+5.34)% , 1]
AR T a8 16 BE 2H (29.68+8.48)% | 14 71 X HR 41
(28.97+6.82)% BAMEXT BEZH (31.13+5.13)%, & 5 %
4 2 R A Gt e B L (N=4, F=5.272, P=
0.015 0) ; 3% JH bonferroni ¥ 1E P W L % , & B
GAPLINC T4l 5725 FIXT HRAL (P=0.026) 757 % I
Z0(P=0.018 ) .FHME: siRNA X HE2H (P=0.004 7) HL %%,
Z RS X (P<0.05) . PiB T4 LncRNA
GAPLINC 3k J5 RA-FLS 40 il BHL A T GO/G1 3,
A DNA 5 BB B A A5 S sk 20 (81 3) o
2.6 qPCR #0 WB % # il cyclin D1, PCNA. p21
RikKFE

FI F gPCR il Western blot 4 1l # /it GAPLINC
J5 B AR S KL A mRNA LK I 2810 . qRT-
PCR 45 5 7R , 7 mRNA 7K I, GAPLINC-siRNA
2 1Y cyclin D1 (:=17.08, P<0.000 1) il PCNA (1=

25.57,P<0.000 1) {21k K45 si-NC 41 T %, P21
(1=10.32, P=0.000 5) () & A K-F L si-NC 4 E T,
ZSWMAAG TR (K 4), WBERE/R,TE
A K I, GAPLINC-siRNA 41 /1Y cyclin D1 (1=
11.57, P=0.000 3) Fl PCNA (1=39.80, P<0.000 1) f{¥
FIRAKT4E si-NC AR %, P21 (3R K P si-NC
2 T (1=12.17,P=0.000 3) , 22 ¥ H A Gi it 2408
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Fig.3 The cell cycle distribution in each treatment group detected by Flow cytometry
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