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Expression of connexin 43 in cartilage and chondrocyte of osteoarthritis and construction of shRNA
lentiviral vector targeting connexin 43
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Abstract

BACKGROUND: Connexin 43 (Cx43) plays an important role in occurrence and development of osteoarthritis. However, the specific
mechanisms involved remain unclear.

OBJECTIVE: To verify the possibility of the dominant position of Cx43 in connexin family in osteoarthritis by detecting the expression of Cx43
in articular cartilage and chondrocyte cell line, and to construct shRNA lentivirus vector of Cx43 gene and establish a stable transfer cell line of
chondrocyte (SW1353).

METHODS: Animal models of osteoarthritis were established in six C57BL/6 mice by anterior cruciate ligament transection. The differences of
Cx43 expression between osteoarthritic and normal knees were investigated by immunohistochemistry. Expression of Cx43 mRNA in
chondrocyte (SW1353) was detected by RT-PCR, and the expression levels of Cx37, Cx40, Cx45 and Cx46 in SW1353 cells were detected
as control. Cx43 were connected to the lentiviral vector carrying the EGFP gene, to reconstruct the lentiviral vector plasmid. The viral particles
were generated by co-transfection of 293T cells with Cx43-shRNA. After transfection of Cx43-shRNA lentiviral vector into chondrocytes
(SW1353), the expression level of Cx43 was detected by western blot assay and RT-PCR. The study protocol was approved by the Ethics
Committee of State Key Laboratory of Oral Diseases, approved No. SKLODLL2013A172.

RESULTS AND CONCLUSION: The expression level of Cx43 was significantly increased in the articular cartilage of osteoarthritic knees. The
expression level of Cx43 mRNA was significantly higher than that of Cx37, Cx40, Cx45 and Cx46 in chondrocytes (SW1353). In SW1353 cells,
Cx43 occupied the dominant position in connexin family. Cx43 shRNA lentiviral vector could inhibit the expression of Cx43 mRNA in SW1353
cells. The stably transfected SW1353 cell line was screened, laying a foundation for verifying the role of Cx43 in osteoarthritis.
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ffl, E37 CoKi iR A M U R A A0 PRARAE I
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il HRE e R R EIF ARG, AR IR R
I%, PO AR, Al K 2 R R W R R A
BEMAXPBSHEI K MANERENG, HahEsrm, fdRREy
REIR AL WA TS, dHAR R E 2 & G
e I vE, dr SR B, DN B s B 7R 2 kT AL
F g, W10 mLES O, 600 r/min, 5 minggL,
7 bBiE, EEM, AR, E3MUMAH T 5L
1.4.7 SW13534H i % i W4 55 JR M 25 W FE (1) i ik i) 4%
SW1353ZH =ik, [MERTHER T4 Efifi: 5 0001~4tifu/24
FL, 31012470, 37 C. COSEFAREFRILR:; i
A IR F30%-40%0], Ao B Wi EIREERER: 0,
05,1, 15, 2, 3, 4, 5, 6, 7mg/L; &4245LINA1 mL
IR SRR EES R, 37 C. COBRMIRGIR3 di
Hi, ATRYHMIAE T ) I S B A A PR TS 25 2R
B 2 T R

1.4.8 RT-PCREIMNISW135341fi+HCx43. Cx37. Cx40.
Cx45. Cx46[1JMRNAKIE  HTRIzola 1 41 i H 3 ELE
RNAJ: 4 icDNA . f# 1 SYBR Green Realtime PCR
Master MixiR5F &k 47 SEi) % 6 2 PCR (QRT-PCR) 4>
. qRT-PCRJ 8 7EPTC-220 521 %% Y i€ B PCRAY b i
1T. 73t Cx43. Cx37. Cx40. Cx45 K Cx46H) 5|4
JFAUREAT S5 . Cx43 ENFE5I N5 -TTT GAT GGA CCT
GGA GGA AAT C-3', N5l #Ih5-TGA GCATCC CCT
CCAATA CC-3'; Cx37 Lii#514): 5-ATT AAG GAG CAT
GGC GACTTC T-3', FiF5l#: 5'-CCC AGG AGG AAA
AGC ATG AG-3'; Cx40 Lii#5|4: 5-ACA CCA CCC CCC
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GAC TTT A-3, Fiiisl¥: 5-TTATTG CTG AAG GGA
TTG AAG AAT T-3'; Cx45 Li#51%1: 5-AAT GCT AAG
ATC GCC TAC AAG CA-3', Fii#5|#: 5-CTC CTCATG
GCT GCC ATA CTG-3'; Cx46 Lji51%): 5-CAA CAC
GGT GGACTG CTT CA-3', Nifi5l4) 5-AGG CCACCG
CCA GCA T-3'. FFistiT4H N [FIGAPDH L 5| ¥ A1 T i 51
Y1, LAGAPDHAWZ, M2 “5ikit s,

1.4.9 HJECx43 shRNAMFHRHERIE K IEGene Bank/)Mi
Cx433L[H F¥ %1(NC_000076.6), % [MERNAT-H /741 % it J&
M, & il 4 4 shRNA T 3t # /5 Cx43-shRNA-1 ,

Cx43-shRNA-2, Cx43-shRNA-3, Cx43-shRNA-4, Ff: [}
BB PERTIREF . F% IEShRNAGE R4S £, shRNARH
filoopZE ki Hl T CTCGAG LB X 1545, 1E SUBERH
WIS 5N T CCGG, HAge [ B G G i B4 s

SRR 5 SN T AATT, 5 EcoR IV J5 Rkl
FAh, Bt ht R ShRNAMIDNALE 2 S o BURH S 4 1E SCaEA
NBEFENZTRR, (EPCRAX %840 FFEFHEAT 18 K AL HE.:

95 C 5min; 85 C 5min; 75 C 5min; 70 ‘C 5 min;

4 CLRAF. IBKAEFR S 132 E 10 mol/L IsShRNAER .

W TR A R RS0 NS, ¥R EE 200 umol/L, FTi%4z
SN FAER G (R E R BOl T el S 5 Age T Al
EcoR WA 5 HIEiAPglv2-UB-Purof% iz, 4 Citik. &
PRI IEAZ 54000, 330450 mg/L Ampicillin LB 1%
7716 ho MWEHCTAR _EBRESAN B YA, BFF] 450 mgll
AmpicillinfJLBRsFREE, 37 CE:IE16 h. fd FIRRZL kI
PRI, SRR TR FIECOR  1HEAT B 1) % 5 S5 il
¥ o @M, B 4 1A 0 B R D DAL 4 1
Cx43-shRNAH 21 197 75 1

MR EL R AE (19293 T4 M, B37 CAKIBTHIRIE
{EAN PO Rk AR AN AN5-10 mLIE M iEDMEM
FF:%E, 1000 r/mingS 05 min/G W #E Bis: A 5e 4
BRI S, A B R R IR, FRA MR 1%
s AR & 2 R 2 85 97 IR IXPBSHE3 Y
NG RN, AR, fERER AR IE AR B
BRI OULER, A I ) B 1] 22 B T TE AL IR VR, AHI e SRR
B, DN IS RS IR 2 A, Bk g, UesEit
10 mLE 0%, 600 r/min, 5ming.C, 3. EW, HHBME
MiER PR ERAM; 08 G IpIe R 7R. S, &
b B0 FEWERNARDITE, HERHRAREE, 1 my
B BENGAE; WMANGRA &+ T-80 CHERK,
R E IRIE R N A KR AT -

293 T4k GG 15 H6373/H145, FEififa s £ikgH
Hukk. #4293 TR, MERTET%G 500040
247, 3£107249L, 37 C. COEFHMBEFELW: MM
ICE ISR 70%, M-20 ‘CUKAEHL i Cx43-shRNAJT Hi (4
R FUK FRE; 23519 EL0.8 pg kA T-250 uL i i
DMEM, ZiEAES min; PREX20 uL lipo2000iA 2.5 mLTG
PIEMEDMEM, SEMES min; #H250 uLlipo2000
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PRI TR RV, = IRCE 30 min; K 24FLERH 1)
293T4H LA T4 TE MIEDMEM 37K #41ipo2000 55 5 ki
TN, 500 yL/fL, 37 C. CO.REFEM1%974-6 h;
R 57 4 5 3R (R R 43 $110%FBS+DMEM), 37 ‘C. CO,
REFRARREFR36 h; WG WA N WS BRRCRIEIE, Tk
HH B GO v FLR R R R

¥ b — DR A BT PR s AL ShRNAE
HEMGR R RA BT, TR R AR DO EAEK
(1293 T, 4% 11845410 om ik 4i i 55 5% .5 x 10°4H g 42
T FRIAp, F37 C. HFIH35% CO, MR T4
RrFEd . BEYLRT2 h, ¥ 41 KT 7% 5L 5 45 04 Opti-MEM
5 mL. H25 pL Lenti-Easy Packaging MixJi A1 455 uL
Opti-MEM (37 ‘CHi#)H, BL60 uL LipofectAMINE ™2000
IA1440 uL Opti-MEMH, #ER5), =i ES min.
#1145 JFURBL A LipofectAMINE ™M2000i8 &4, 137 “C. 1A
3 B5%CO, [ F= 46 I E o 3 mUFCRL g B AR & &4
ABIGf BRI, BRI A], 37 C. A5 $5%CO,
MG FRAEHRIRE6 h)G, RERFFRIEE 95 mL%50 pL T
By (110 g/L)Mse 4t ardt, ke TEHFMFTME6 hig,
PG FR A 910 mLIE W e ARG R A, dkak T3 7R4a
WHEA8 hig, FIaRMs NI, AR 7E b
W, 024210 cm, 1000 /minEs 05 min, £
By, B LIEWOLIESE, BT-80 CIRE&H.

6 L AR KRS BT 9 293T 400 it #4F 4718 95 25 15
WI5E . REEMRE B IR 3 56 mo/L SR I (1) 7R AR 73 4
10% it 2F 37 M4 3% 77 3 . 4% R84 FL5X 1040 fu 122 Fh 96
FLBL, 1577 52.30%-50% 1 il & %5 5 o 5 et F & A AR A
K10 i 4 I 75 R 20 M 72 SEEAT B FE R R, M 1x 107
BEF1x107. WEREIRIE, RS BIR TR, S
100 pLInAAEFLAIF, F37 C. R H5%CO, Mk
FRAEP IR TR . 72 hig, fERGEME T RS LR
Jedn it , FHSYBR Green | Real Time PCRJ7 46l A
YHMAEAS  E 13 I mMRNARE KIS L. 95 553
JEE 3k e S 1 A P Afe LUAE IR R £ 2
1.4.10 Cx43 shRNAEJj #3045 4 SW 135341 il H- i 12t
Fafetk & SWLI3S3A AR, MERTHEMR T2 difdl
e 20757 4H96FL5 000 4R/ fL, 247115 000~4HAL/AL,
37 C. COJ5FMBEIRUR: MU I A ik FI50%FH ,
=80 CUKFAHL H i YR s (M 2 0K Bk FHJEHt
JIMDMEMPEAL : 10, 1 : 100, 1 : 1 0004 HIFR: LA 7 5,
FEAN96FL 7 AN RE B (199 £:100 pL, FEAN244L5 70N
NS B EMHR 500 ub, 37 C. COBEF I H
J& FAEAR 43 $110%FBS+DMEM+XUI# ; #ui48 /s T-7¢
JERAEE NSRRGSR, IERER AR = B Ok AL,
JERRRH AR 21k, )25 1) B4l B 2600 r/min, 25,005 min;
fic B AR5 $010%F BS+DMEM+ XU IT+IEIS B R 1 97 %,
SR IR AARTTIE, ARG Y96 S LI A M EIO6FLAR,
ANFLII A0S AR 96 7L B4 LN A A4 L, 4 24
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FLAI 20461241, 3-5 dFE B fE ) IR B 7R B (A 55
ERAE I R A I RIS B R E T . BRIR Tt oR A 5 po
fL, BEEEHAL, MiEZLE, AR5 %10%FBS+DMEM+
WPL+ES B RIE TR B, HE10 emiigRI&Sil, 1/341
Ja A7, Wel/34niyTiE Fl T Western Blotfail, Wicd/341
PUFEINL mL trizolE Y FH T RT-PCREIN, BRI 25 5 R 17
AR R AT IR RIS

1.4.11 Western Blot k& ill SW1353 41l i £ %% 41 g #k =
Cx43F AL MAERT-PCRSE B, Wk H Hfa bk
MMk iTWestern BlotSEi6. 4 7l & 5 Ye mir Rl % G J5 1)
SW135340f, AR SWI35340 I 4 F 4L, FHIBCA
protein assay kitid7#)&, ZralEdladiE. EFE, 3T
SDS-PAGE HiJk, HLIKZHRITHER, —HHE: H
3%BSA-TBST#H#i ¥ —Ji(Connexin 434 £ #i, abcam,
ab11370, 1:5000), I EL0min, 4 CiHEK. —
PUWEE . HI5% MG S 40k -TBST M B —bt, b FE iR
lgG(H+L) HRP, 1lI2£3Hi/MiIgG(H+L) HRP, 1 : 10 000,
FEIRBEPEA0 min. BHEEYE: 10 s-5min, 252 min, &
. WEWNS: IMGAPDHE .51, HI3%BSA-TBSTH#
Pifk, 1:20000F%, ZEMHE2h. ZHURE: 5%/
REWIk-TBSTHRE —Hi, LEPi/NRIGG(H+L) HRP, =i
12PE40 min. TBSTHMEGXK, k3 min. ECLINFE I f5
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