DREYESSHE  biomed.cnjournals.com  Progress in Modern Biomedicine Vol19 NO.18 SEP.2019 + 3405 -

doi: 10.13241/j.cnki.pmb.2019.18.002

Linc01776 {EMER) EHR frEAs b 24 2 Dh e sE *
IzE WP TEBA FHE AE WA
(IS A MR — A BB R 3% 200080)

5 By A8 #8471 % (intervertebral disc degeneration, IVDD )2 % S A w64 5 8 w5 5 555 £ 0% %, B T A% 4
Wb A RARRFE ARER G AR linc01776 £ IVDD ¥ 44 £ F-H &4, SFidid A 413 & F IR L A4% VDD 69 5-F FHuh],
M 5 IVDD #5457 34 4E A $e k. 735 4% 3% Pffirrmann 3% 4, 8 %A 4] AR K o & 2t B8 28 55 TVDD 41, i it qRT-PCR 34
linc01776 £ AR 4] £ ¥ 89 £ F & 3% ; #3% Linc01776 Sk R Ak B K, 512 Linc01776 £ IVDD & A 4 34 48 51 50 ; T
Linc01776 %5 #9524 1% RNA (CeRNA) A3EHH . LR :1linc01776 2B A & b Rk B F 3w, 3k linc01776 /&,
Aggrecan % ik 36w ,MMP3 MMPI13 £ ik, st IR o Ak, il it 4 #1458 5 Fm Linc01776/miR-196b-5p/Aktl 9
CeRNA #4848 %, Z5i8: Linc01776 423§ 4% m A9 R %A%, 845 TVDD #9.% 4 5 % J& . Linc01776/miR-196b-5p/Aktl 455
47T 48 4 £ A3% IVDD #4249 CeRNA Al 358 %

SR e ) SEAB AT T 5 K4k 3 % A5 RNA; linc01776; 5% %4 1 78 RNA

hESHKS R-33;R681.5 IHMRIEFE:A XEHS:1673-6273(2019)18-3405-05

The Biological Function Analysis of Linc01776 in the Degeneration of

Intervertebral Disc*
WANG Yun-hao, SUN Zhong-yi, YU Zhao-long, LI Qiu-yuan, ZHU Wen-feng, TIAN Ji-wei*
( Department of Orthopedics, Shanghai General Hospital, Shanghai Jiao Tong University School of Medicine, Shanghai, 200080, China)
ABSTRACT Objective: Intervertebral disc degeneration (IVDD) is a disease with high morbidity and high disability in middle-aged
and elderly people. The pathophysiological mechanism has not been fully studied. This study investigated the differential expression of
linc01776 in IVDD and explored the molecular mechanism of [IVDD through bioinformatics. This may provid a target for the treatment of
IVDD. Methods: According to Pffirrmann score, degenerative disc tissues were divided into control group and IVDD group and
qRT-PCR was used to verify the differential expression of 1linc01776 in degenerated intervertebral discs. The Linc01776 knocking-out
plasmid expression vector was constructed to study the biofunctionality of Linc01776 in IVDD. The competitinge endogenous RNA
(CeRNA) regulatory mechanism involved in Linc01776 was predicted. Results: The expression of linc01776 was significantly increased
in the degenerated intervertebral disc. Knocking out 1linc01776 could promote the expression of Aggrecan and inhabit the expression of
the MMP3 and MMP13. What's more, it could further promote the decomposition of extracellular matrix. The regulatory pathway of the
CeRNA mechanism of Linc01776/miR-196b-5p/Akt] was predicted by bioinformatics. Conclusion: Linc01776 promotes the degradation
of nucleus pulposus extracellular matrix and regulates the occurrence and development of IVDD. The Linc01776/miR-196b-5p/Aktl
signal axis may be a regulatory pathway for the CeRNA mechanism that regulates IVDD progression.
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1.2 ST 4 #

AR ML B SRR A L (Sigma 23R ) \DMEM-F12 K Frdk
(gibco 73 F] ) TRIzol RNA 43 B ik ] (Thermo /A & ). TB
Green™ Premix Ex Taq™ Il %¢ 6 E i) & (TaKARa A 1)),
MMP3 Gt ABLi(CST 4] ) MMP13 Gt AHifAk (CST 24
r] ) .GAPDH Gl Apifk (CST /A +]) Aggrecan fyit APk
(Abcam 2y #] ) \ECL & i3] (Pierce Biotechnology /A ] ).
Linc01776 #Y shRNA( 7 ¥/\ 5] ) Lipofectamine 3000 %% i3
(Thermo A #] ),

1.3 BEZER AR T

FEHERIAR AT PBS VE¥E 3 1K, WBER AN S 4inA
LU S, IR RERZ L0 SUE BT L 2-3 mm® ZHEUH, WgHERZ 4
U2 0.25% 1 e 48 1 B 37 CIEIR = % M4k 0.5h J5 , T
800 rpm FE.L> 5 min, SR8 0.2% 11 B S5 37°C1H %
THAk 3-4h J5 , 28 70 pom ZHHEE 930, T 800 rppm N ELLLy 5 min,
FH PBS W BE, B4 3 Ko o B BERZ A P 10 mL 530
L 10% FBS () DMEM/F-12 4 ffi 5537 3%, It A 5% CO,,

3TCHFRFGHATIESR B0 3 KAk
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KA MLHR T 6 FLHL, Frk 2 70%-80%MF A THE Y. HL
7.5 uL Lipofectamin® 3000, FH 125 pL Opti-MEM 57 35 KA
. HX 2.5 wg shRNA, I ] 125 pL Opti-MEM 15 35 3L B, 4R
JE A P3000™ 357, FE AR 5 o H4 BRI shRNA IR 5%
L1 AR A E#i kR Lipofectamin® 3000 {EAW . HLE T
FIRTHEE 5 min, 44 shRNA- JEEAIRGYIMAZR] 6 fLak .
FAMECE T 37 CRFRAEIE 2d.
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IL-1B 2, R BERZ A M I 28 20 ng/mL IL-18 355, iR
A5 BEAZ A0 M IL-1B8+shRNA 41 Ay % Y B b 40 i I & IL-1B i
5, AR Linc01776 Jf-48 IL-1B 5 i EZ 4l .
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Aggrecan MMP3 MMP13 ) )z GAPDH, % i #& &~ 20 uL
(DNA #&#t 2 wL.PCR Forward Primer 0.8 L .PCR Reverse
Primer 0.8 wL ,ROX Reference Dye I 0.4 pL \TB Green Premix
Ex Taq 1110 pL K F§7K 6 wL), SRJ5 w J5), MK 95°C s
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R PEATAEME . ] SDS-PAGE BE IR G BC I BE , IR
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i3 DIANA TOOLS %% #i %2 (http://diana.imis.athena-innovation.
gr) T Linc01776 "~ i miRNA . i e 19 miRNA Bag 4L,
% % H miRNA & miR-196b-5p, #24 LncRNA W fff miRNA
PHEmRNA [ ceRNA ML, F9H ceRNA Ja4&10 #, il
DIANA TOOLS %% 4% J%£ 4> # Linc01776 5 miRNA 5 mRNA
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Fig.1 The different expression of linc01776 in IVDD
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BOFIRZL(1.02 £ 0.01)FEAR, H 22 F A G ITH#E X (P<0.05),
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T Aggrecan FEIR /D , I TTH0 T HEAZ 20 Bl A%
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I IL-1B8 {E UEREAZ AN MMP3 )ik, 7F IL-13+shRNA £
Jy (144 % 0.15) B IL-18 HFEAR, HERAGITFEXL (P<
0.05), UEWIELER linc01776 JIAT LA IL-18 Brifs R A MMP3
FEIRBGN, M HIRERZ AR

IL-1B ZH ' MMP13 35 87E IL-1B8 200 (1.67 £ 0.04)%%¢
XHHEAL(1.01 £ 0.04) T, 225 A GE T2 L (P<0.05) , IEW]
IL-1B {2 E4E% 40t MMp13 f9353k, 7F IL-1B+shRNA 21 %
(1.27 £ 0.03)%¢ IL-18 A FFA%, H2:2 5 A 5438 X (P<0.05),
UEWIT R 1inc01776 JUal A IL-18 i/ §H9 MMP13 3%
TR, I A A R A

HRELL ESE R AT LIS Wk Linc01776 J5 Aggrecan 3Kik
41, MMP3 MMP13 %3k /0 . U0 Linc01776 3@ 3o 31
Aggrecan ik, {Eif MMP3 MMPI13 33k i 17 7 Ak ] &R A5
TR YRR
2.3 Western Blot #ill] Aggrecan, MMP3 5 MMP13 HJKi%x

% Fil Western Blot 43 31 K I 1linc01776 5% % J5 8642 41 B
Aggrecan MMP3 5 MMP13 {6k, 4530 ILIE 3, IL-18 4AH L
X R4, Aggrecan kg , MMP3 MMP13 ik, JiEH]
IL-1B 4 B A% 40 M S B 52 43 i, AR IVDD ()R A= K e .
IL-1B+shRNA #£H #H [t IL-1B £H , Aggrecan 3 ik 3% il ,MMP3 |
MMP13 F ikl UE @Bk Linc01776 AT LA IL-18 Brifs &
i Aggrecan 43 , ik IL-1B8 FFiF 5 MMP3 MMP13 ik,
M ZEf# IVDD,
2.4 1inc01776 THEERESEREE ST

i@ 5 AnnoLnc %44 % ( http://annolnc.cbi.pku.edu.cn/index.
jsp ) T Linc01776 #UFEE[Y, FLFii 11807 AU KL [N . i
David %4 J& (https://david.nciferf.gov ) #1417 KEGG i [ & £,
S5 ILE 4, KB p53 {55l PIBK-AKT {553/ % . TNF {5
SIE PSS VDD A BAESC Mk, i, ¥EIEE AKTI
PI3K-AKT {55 Ay JRE 3L K, A5 3R AKT1 5IVDD
A ARSI, L SR AKT1 G HEEE , JF AT T — 2B it
2.5 Tl miRNA 5EMEF7F

i i3 miRTarBase %% #i% /& (http://mirtarbase.mbc.nctu.edu.
tw) T AKTI ) miRNA, 2558 0036 1, 33 miRcode %4 22
(http://www.mircode.org) Tl Linc01776 i) miRNA 2 5 Il 3
2. KO G H AR miRNA 2 miR-196b-5p., ik —
25 WIE T A AT 4514, 38 8 DIANA TOOLS (http://diana.imis.a-
thena-innovation.gr) 24} % , 43 #r Linc01776 5 miR-196b-5p .
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Fig.2 Expression of Aggrecan,MMP3 ,MMP13 after knocking out linc01776 in qRT-PCR
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miR-196b-5p 5 AKT1 B ANFF, 5K ILE 5.
2.6 ¥3# ceRNA Hl#IFE=E S5

i 1 DIANA TOOLS (http://diana.imis.athena-innovation.gr)
AR FE 4> #F Linc01776 5 miR-196b-5p [i] .miR-196b-5p 55
AKT! [EfFFE I AMNTH, AH 7 Linc01776 i ceRNA i i Hfit
TS BRI A A B2 (A 456 1 T R

% 1 AKT1 Fiill miRNA
Table 1 Predicted miRNA of AKT1

miRNA Target
has-miR-196b-5p AKT1
has-miR-34a-5p AKT1
has-miR-206 AKT1
has-miR-409-3p AKT1
has-miR-340-5p AKT1

LincRNA 37

miRNA
miRNA 3'

Target 5'

ACAUGGAACCC-ACUUGUCCCAACUACCUG 5’
FEErerrs:

———————— GGGUUGUUGUCCUUUGAUGGAU 3’

GGGUUGUUGUCCUUUGAU-GGAu 5'

1]
ggTAGGGA-AGAAAACTATCCTg 3' b

Pathways in cancer
PI3K-Akt signaling pathway
MAPK signaling pathway
HTLV-l infection

Neuroactive ligand-receptor interaction

Endocytosis

Calcium signaling pathway
Focal adhesion
Proteoglycans in cancer
Tuberculosis

S P ® @
count
4 1inc10776 ¥BEE KEGG B E &S
Fig.4 The KEGG analysis of the target genes

HCAR AR ceRNA ML, Linc01776 B 38 i 15 45 W% FiH1E A, e o
miR-196b-5P {45 AKT1 Fik7E IVDD KAEVEM, SeHumif44
# 1inc01776/miR-196b-5p/AKT1 1) ceRNA H| il #4515 5 %l ,
SR IE 6, PLBEEN T —2 AT I, 44%, HAB T
FLR R linc01776 5 miR-196b-5p Al Tk, dE—20
LIk,

% 2 Linc01776 il miRNA
Table 2 Predicted miRNA of Linc01776

miRNA LincRNA
has-miR-194Linc 01776
has-miR-196b-5p Linc01776
has-miR-19ab Linc01776
has-miR-205 Linc01776
has-miR-216b-5p Linc01776

position 177-198 of 1inc01776

a
position 177 - 198 of AKT1

& 5 E#bEEFl(a:1inc01776 5 miR-196b-5p E£MFE 5 ;b: miR-196b-5p 5 AKT1 E#hF5!)
Fig.5 Complementary sequences (a: complementary sequences of linc01776 and miR-196b-5p; b: complementary sequences of linc01776)
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Fig.6 Diagram of ceRNA regulation mechanism of

linc01776/miR-196b-5p/AKT1 signal axis
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miR-146a-5p, fitiff TRAF6 ikt — P Ale A o] SR A2 . AWF
FERIL, 1E VDD i linc01776 fFfE2e e tiakik, wiliHZY
IVDD W)k H R

AN AP T A A ) SR AR AL 22— Hoh AR
B (Aggrecan) J&—MELLE S — KB MR R4
ZH LR IMERR 1, F2 2 45 40 A SRR AL A I sl T 4 20 M A i
A A0, Aggrecan JE 2L AMEE Y HEELH R A3, HAT IR
IR, AERRAN ML AL B S8 B A A= )27 FH ™), Zhang B F5E %
P, 7F miR-3150a-3p 5 T~ Aggrecan {32512 IVDD
B AR, 4@ & 1 B ( matrix metalloproteinases, MMPs ) 2
—ZREA Zo> (YD, o 20 AP SRR A A T Tz, X 2
HPEE T B 254 B T UURUA TR U, AN O Rk AR
WA P AN S PR SR L L R R RS , MMIPs 3Rk
Thes, A Ak B R A 0, Horp, MMP3 \MMP 13 % % 1 1)
collagen Il | Aggrecan Ay JEEWI T4 . 7F IVDD &4 % JRhT,
MMP3 MMP13 FikHi R, BER% A0 A 240 Sh 5L 5 i 1
BERZARIE S S IIRENUE, KR 1, Jing W HF5 A B,
MMP3 7£ miR-93 /I NIRRT , w]yi/ b — 4 15 i e e i, D
IVDD (1% J&™), HuaWB #F5% & ¥, MMP13 £ miR-127-5p 1E
TN, et RIS 2 IVDD #4020,
ARSI WISE KB, 7E R linc01776 J5, MMP3 MMP13 3 ik
X, Aggrecan Fik NN, FERANNIANEL R FEA# , linc01776 38 i
TSNS 5 IVDD R E SRR,

o R W E R e, AT B 9 & VDD i
linc01776/miR-196b-5p/AKT1 {% 2l . Zhu X i 5% & ¥ ,
miR-196b-5p Dk COL1AT Sy Il o5 & 423 20 38 4, 117 40 JH 184 # ek
/b I IVDD % R 22—, BIr L miR-196b-5p A Al fig 2 5
IVDD & w22, Qian D #F5Y &, AKT1 £E miR-374b
PAET B, AT LUGE 2t 40 M 0 1, [ i 2 i 0 TSR] DAl
3 IVDD [ &% 22, Ht, AT 45 linc01776/miR-196b-
Sp/AKT1 {5 SHial 825 IVDD Ao i A4 B BEALE] . E
AAR BT RO A FRAT AL TR B 5 e, ATy o i S
HE— 2P HIE . ARSI E R linc01776 J5 , FHUCHES 7 vy i i
Py RIS 5 PR ) ELAR SRR 0, RIS T 45 SR AR
Fe. [, ol it —22 ) RT-PCR B uEZs g .

25 1 FTi 1inc01776 7£ IVDD By K5 Kk b A 4% 1 8
FUHERL, O VDD WY 5607 S — B R it A
5 B T Y 1inc01776/miR-196b-5p/AKT1 {5 -S4l 42 4L T 857
FIBIFSE 1], SHCi e AT M SRR I AL A Fr it — 25
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