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[ ] Bey: AT R Cx30 ARG RHREFMAk, R Cx30 5 H4E45FHHEmMIBLA T,
Wi Riv, Fik: AFRBARHERAMET B Flag in £ &8 CX30 89 &Mk, AR
BEEFAE B AL AR CX30, i@id CCK-8 I tmie & 77, R Xt Je R A M) 2w g 2% 42 AR &,
5 mia AT, % RAME CX30 AHEZE 4. £ HEI-OCI @fie+ 2 5 NC Afeid 2k
CX30 %8, 7 25mmol/L &4 T, NC #= CX30 A fns £ % 2% (P<0.01) , CCK-8 5% % T,
Z£ 25mmol/L K F B, CX30 42 OD490nm & T NC 42 (P<0.05) . A XfeienmpAc: &
25mmol/L K& B, NC A8 T F 3.4%; CX30 A8 T F 4.72%. k£ R E I MEKR
1% 27~ CX30 5 PLVAP = 18] & & {5 T f0 i B 4m o AE . 4546 : i3 & 35 CX30 °T 4838 id 1845 PLVAP
WHRAT, RESHESFIHE@BG.
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Construction of Lentiviral Plasmid for Overexpression of Cx30 Gene and its Effects on High
Glucose—-induced Apoptosis and Proliferation of Cochlear Hair Cells
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[Abstract] Objective: To construct a lentiviral plasmid for the overexpression of the Cx30 gene and
study the effects of Cx30 on high glucose—induced apoptosis and proliferation of cochlear hair cells.
Methods: In this study, a composite plasmid carrying Flag—tagged overexpressed CX3(0) was constructed
using a lentiviral vector. The transient transfection technique was used to overexpress CX30, and cell
viability was detected using the CCK—8 assay. Flow cytometry was used to detect mitochondrial
membrane potential and cell apoptosis. Results: The CX30 eukaryotic expression plasmid was
successfully constructed. NC group and CX30 overexpression group were established in HEI-OC1 cells.
Under 25mmol/L conditions, the difference in cell numbers between the NC and CX30 groups was
signific ant (P<0.01). The CCK—8 assay showed that at a concentration of 25mmol/L, the OD490nm of
the CX30 group was higher than that of the NC group (P<0.05). Flow cytometry detected cell apoptosis:
at a concentration of 25mmol/L, the late apoptosis rate of the NC group was 3.4%; the apoptosis rate of
the CX30 group was 4.72%. Laser confocal microscopy imaging showed that CX30 co—localized with
PLVAP in the cytoplasm and cell membranes. Conclusion: Overexpression of CX30 inhibits apoptosis
by regulating PLVAP, alleviating high glucose—induced damage to cochlear hair cells.
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KLARDIRECL. BhPSRIGIESE, m MRS G A (ROS)
B FER BN, X SR B w0 145 K B
fiE 35400, LRItk mtDNA A3243G S8 B4, 94% BT
TR, ZRA SR BA M AR ARG, SR 12
4 P B 22 T R U

FRT R B H B A SR A oy, St % iR R B ) GIB
HE R R RS AL A E M #4E % H#  (Non-syndromic
hereditary hearing impairment) 3 £ 5K 2 —B, HHIA
W AZSE R GIB2 A GIB6 Bk %42 12 EHAE f AN 1 5 HE
FEHRHEL 7E 1] Clouston £5AHESK & IR IR 5 @ it
AAMNEFIT I GIB6 FH 485 R4 ¢.31G>A (p.G11R)/-,
Rz R 5 OMIM K B yiesr i B 6 B0 A 5C 2 R 3R 4T EE
X, M BN BUR I > TR 0O CX30 A2 R & A 30

(connexin 30D , 1 GIB6 JE[F i, &/t 4EMIER (gap

junction) HEHEZK GEHER) MEIEM D, EREA
TR BLER S IRE H, AN NEREAM R —NEE T,
AHARAR NN L R T X%, T AR Al E ), X el TE
FEVF/INT 1kDa B>y BT A1 EE A5 A AR B A i 2
M 18] RO CX30 S T 40 HUE TR P 4L 8 IR
FE ARBERM A HIY, CX30 fEM AN H ks,
BLALTAERE R BRME, M SONATE IRAS, A4 Deiters
41 Hensen 4Hf. Claudius 4017, & 75 HRER B 71
T v e SR AR L 0 2 6 0 4 3 45 B AR O B AR S
U8, CX30 Dhfes2 4 n] T2 H W # 8 - IE A el BF 70 om
CX30 FBR AR REE I H-dis 2 2 AR B AR S T 3 82K,
CX30 G Z AE-FEWT Sy 450K [R] It e PR AR B R 2 A ATP
FET0T . AL AE T Py 5 bk EL 0 ) e YA R A0 2 1 PR R IR
SRR B, 2K BORUR T SR i 5 45 40 21 2 i) 4 i
(IR Ep, XA RS AR AS MBI e 4455 R B AL DY RERRAS , M
M BB P VENT J38 P

1 57 =%

L1 Z0f. BORLRIR 7

HEI-OC1 4ty 3 # M EMRHCA R AR . AENG'E 41
ffl (HEK-293T) . 1% # {32 UKL pLV-puro-3 X Flag #fk

(Clontech).psPAX2(Addgene, 12260)F1 pMD2.G(Addgene,

12259 ) 1 op B A&l B} 27 B 22 M 8 B2 BT 5T B R .
PcDNA3. 1-Plvap-Myc JFURL i T H £ 2 7 5 1

1.2 B

AHIEFE T EEZRA) S AR : KT B DHS o B
A (TIANGEN) ; T4 DNA ¥4 . BamH I-HF. Nhe I-HF.
Cutsmart buffer (B72048S, 10X Concentrate) CifME®E) ; 2 X
Phanta Max Master Mix (Dye Plus) 5 ChamQ Universal SYBR
qPCR Master Mix CTERFAIRHELD  BRIERE LR B &

H5EHNERFR/MERFE (OMEGA) 5 £k s fir 5
AN TR IR A . B -Actin A LA (AF0003) (2
=R ¢ HEYHRF Polyplus jet PRIME CREFAEMIATFD 5 LU
J% Anti-Flag M2 antibody (F1804) . Anti-c-Myc Tag antibody
(SAB4700447) (Sigma) .

1.3 5t 546k

7£ NCBI H 1) CX30 £:[K/7 %1 (Gene ID: 10804) , ¥
THEERMESIM): CX30-F: 57 GCT GGA GGT GTT TGT GCT
CT -3’ (Nhel-HF) , CX30-R: 5’ - GGA CAA GGC AAG GAC
AAGAC -3’ (BamHI-HF) . S|¥)ZFAET AR AR
AT E e

1.4 CX30 S K43

40l &L RNA £ Trizol A2 HUS R 5% N ¢cDNA . LA
HEK-293T 4/l cDNA Jy#itie, R CX30 Frie 5149 14
Hir B PCR7E 50 v L fkRHiksr, A&. 25 ul2 X
Phanta Max Master Mix, %2 wL B . FUis%, 2 vl
MR cDNA, LUK 19 nL ddH20. J8id 1%35 I8 5 Hik
BS1E PCR ¥ (FiglA) , BEIEHE &R WO & B H Ax
Falr, DA JREEsEInAi A .

1.5 5 A5 R 2k JFURL I AL

B 1.4 T b [ i CX30 % R B 5 3 R
pLV-puro-3 X Flag, 1§ fH Nhel-HF il BamHI-HF #4731 .
50 wLEEYIMARE S FRRHBEADIEES 1 nL, 10X
Cutsmart Buffer 5 nL. 40 uL RFIWF=4), H ddH2 O %k
RZES50 uL. 37CBL5h 5, BEETI"Y. £ 16 CER
BATHERERM . 10 n L ERAREE: T4 DNA &R 1 o
L. MMM 1 uL. XNEFDIEAK pLV-puro-3 X Flag & JI§
EWCH R A B 7w Lo MIEE=Y) %% DHS o 23
SR, PRI S REEAT IR o R P TE A IR T R RS
FEFFPLEUF R . F]FH Western blot 36:1iF 55 24H Bk Rk : LA
B -Actin fEN A Z, I AHT Flag bRas iRt ATkl (FiglB).
BEAIF IE A A RIS F-20°C 147

¥ 293T dHf B 7R 2 5 AR, MBHAERKAMRN RIF, B
R FIRAE/NIL, 5595 12 /N, FRAHIEIC & 4 60%I,
1§/ Polyplus jetPIME i, LAFURL: B guikil4% 1:2 e,
T BRI G5, et IR URLAT PLV-CX30-Flag JFUk,
ARBEEEFE 24 /NI I RIETRIE, I 4% 2 R 4° C [E5E,
b8 J5 1 F 0.3%Triton X-100 7£ 23 T AL # 30 4344 LAEAT 40
W%, PBSIHEE3 K, SO S%BSA ff 4° C H1 4 /M,
SO PL Flag —4i, £ 4° C N EL®, PBSTHM)E,
B8 5 VR I BT 488 28 4, 1EW IR NWEE 2 /NF, PBST
JEYE, G DAPL BHTAIMAZ G, I B0 R E R
g (100X IR AeETOCEER (B 2) .
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1.6 fEFEIRES CX30 %t HEI-OC1 4% /7840

# HEI-OC1 4i i85 77 258 =48, M4 KR R,
AL RS BL 5 X 104 403 BE R T 12 FLAR,
R A K 35 R T B 4 60% I, T R IS A e 4 5 R
PLV-CX30-Flag £ & FiAif5, ¥ (NC) HAIL FRIE CX30
H 35T 5.5mmol/L F1 25mmol/L 7 & Mk & b, gk
BE% 24 /BT, KA YE R B B (100 #IR (F
3A) .

W BRI A A N 1 X 103 T 96 4L
W, SRS AEFL, 85 100 L, FFRLE AR,
MEEE TR EE R 24 h EHENGEE. LM 10 vl
CCKS8 7, BRIRGIEIFMULHIRS], ARLLAE B 7240 P 7
B 2he BUHHEFRNR, (EABEFAMAE 490 nm WK (SHK
K 630 nm) FE & FLIROLE (OD fH) o #%LLF AR
TR IS A (%) = (SEBG4H OD i - X ExifL OD
B/ ChFfR2H OD {A-7 AXF RFL OD fEH) X 100% (K& 3B).

1.7 2R B 5 R T A

# HEI-OC1 4085 78 228 =A%, WIS AE Kotk R
UF, LB 1 X 105 8efh 6 FLAR, FR4UM: K2 B4 70%
I, BRI Qe R BUTURLA PLV-CX30-Flag &
EFEbLGE, B 5.5mmol/L. 25mmol/L YA KSR
Bi, 4kgEIR 24 /NN, FRAANIEE B 100%IN, JRI% TR0
F 1.8mL B0, PBS iEWE, A ST AL BREE I 10 h 5 2
JEI, IR TR AL LA, 30000pm B0 5 A3E, FF
& PBS HEE 5 countstar THEUITEL, RN 1
X 105, E50FE BIE, R ZORL A 5 AL 2 R T A
&, ZHRYLH, % A I 188 u L Annexin V-FITC 4%
A E Y, 2 L Mito-Tracker Red CMXRos %44, 5
1 L Annexin V-FITC, &%) )5 ZiR# 607 E 30min, 1KH{R
1%, WA, Flowjo #AF A HEEHE (K 4) .

1.8 AEAF /i CX30 HAEEE A K40 1L

L PE R AR TR R ARES 4, 3 CX30 TTRE
RAEFEAMEERRAZENSG (K5AB) « BRHRES
£, AR R A (¥ 293 T UM BRI R A/, 5595 12 /)
B, FR4UMICA B2 60%, {§ ] Polyplus jetPIME iR7), LA
1:2 thfl, JE O i B %4 G 75 5% G PLV-CX30-Flag Jii fi il
Pc3.1-Plvap-Myc JFifi, 24 /NiFFFRIEIRIE, A 4%Z FKH
W% 4° C [& 52 30min, AL 0.3%Triton X-100 % {5 if:3% 30min,
PBS {&E¥E 3 ¥, I 5%BSA4° C M 4h, AR Flag
— PG Mye —$i, 4° CHFELR, PBST ¥ 3 X,
K 10min, JIAXRIEIF A =P, ZHiEFFH 2h, PBST ¥ 3
W, WG INN DAPL AT ML A, I F O IR AR B4
Bt (60X ifs Sy 7t EME AT 8 A AR ELAE A A S48 e

fiz (E5C) .

1.9 Bl

Fil GraphPad Prism #fFHEAT SR 115 Wi HAE B, B
FLBCR A LSD- t K, 22 41 1) El R FH WU 25 5 25 40T »
ZEILEL. DL P<0.05 AZERAHI R L. K P<0.05,
ALK P<0.01, ¥+ P<0.001, ***+{LF P<0.0001.

2 R

2.1 CX30 HALRIE UMLK 458

B 5 CX30 FKBHT PCR 185, 1E 1%55 g b
IR B HEAT HBUk A A, SR BN 830 bp i H W& (B
1A) , HKESHY—%. ¥4 d Nhel-HF ! BamHI-HF
XUV AL ) F Br 5 pLV-puro-3 X Flag # AR T#ER:, K
HH R AL ZE DHS a KT B2 S 201, $RHUFRL. F
FHBEIN 3L e B R % PLV-CX30-Flag FURIE: A 293T Zaffi
HB AR Z PR MHEAT AL, W 1B PR, feie i)
Hitbrskits, HRNSTOHMRT, KANSTUHMRE, #E—5
BHIE CX30 FLAK R IK FURL K D h 2 o

A M 1 B

2000bp

1000bp
750bp
500bp

< CX30830bp S

250bp

100bp

1 CX30 Mk ik Fiki PLV-CX30-Flag HIM) 8 5% %
2.2 [ R
% FH R i 4% et R PLV-CX30-Flag R 44 48 293T
YA, FIRHBOEIE R RAETIT R SO UR, 4 RN
CX30 H K TESH AR N AR e R8I 32 B AT 20 e S 4 ff
JE. (B2 .

CX30-Flag DAPI Merge

2 [HIER G DOLIIE CX30 K1k
2.3 FiEPEFEMENT HEI-OCT 40 iR 4 K g m
R FREE A AR R HEI-OCT 4
S ¥ E 4y 8 NC 411 CX30 4, 2 BIFE 5.5mmol/L Al
25mmol/L A F157R. 4R E/R: 76 5.5mmol/L Bf, NC 4
FCX30 A4 T B2 % 78 25mmol/L i, NC 44
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25 JEE S 3 BRI, T CX30 ZH AT A 25 2 L NC 21 R 4 7 (]
3A) . Image] BAFAMRTHESE R 7R 5.5mmol/L T NC Al
CX30 HAMHB LR EER (ns) o 7£ 25mmol/L %1 T,
NC 1 CX30 Haufud =7 W% (P<0.01) (E3B) . it
CCK-8 Sze kAT 4 MvE 71k, OD {EAR KA MV J7. £
5.5mmol/L ¥ F: NC 415 CX30 41/ OD490nm J& i % %
S (ns) 3 fE 25mmol/L =R R, CX30 4 OD490nm
ﬁ%%‘% NC 4 (P<0.05) (& 3C) .

5.5mmoli. 25mmoliL

*

1.5 |
0.5
0.0

NC CX3D NC CX30

*  5.5mmolL
= 25mmolil

ns *
1 |_‘

ull Humber per ﬂeld

CX30

NCCX30  NCCX30

1z

e 55mmol/L
m 25mmol/L

)4
3

0OD490nm
5
1

B 3 @bl HEI-OC1 4R /7 5%

2.4 EPERREE T CX30 %f HEI-OC1 48 i 28 47 44 I e o7 5
T RN

I B B 2 Y 1248 PLV-CX30-Flag %% 4 T4 A KR
L R4 () HEI-OC1 4 v, 43 29 NC 41 f1 CX30 41, 7
5mmol/L Al 25mmol/L &1t T 1577 24 /N o F FR 4t A%
K6 0 e B ER A% o CX30 Xof HEI-OC1 4 i 28 i Ak it Ao 559 1
i, MAEUSE AR (Q1-Q4) Hh, QI XIARE I
HUBHGA0M . Q2 M AT T-4mM, Q3 R WA T 4,
Q4 NIEIEYIM. 45 5 R : 25mmol/L & FE4H A2 T% 40 (Q4)
i b 525 (T Smmol/L 41 NC 2H: Q4 5 Eb M 87.0%( Smmol/L)
P& 2 81.8% (25mmol/L) ; CX30 41: Q4 (5 EH M 91.0%

(Smmol/L) [&Z% 77.4% (25mmol/L) ; AHFEFERE T, CX30
HAATEAR (Q4) HEREST NC A,

S5mmol/L i : CX30 2H Q4 (91.0%) >NC % Q4 (87.0%);
25mmol/L i : CX30 24 Q4 (77.4%) >NC %1 Q4 (81.8%) ;
1E 5.5mmol/L B537 44, NC A IR - % N 4.21%; CX30
AR TR N 2.15%; 7 25mmol/L 85974 F T, NC Ak
WIAT RY 3.4%;  CX30 HIAT-RL 4.72%. (B4 .

* 55mmoll
4 25mmolLxxex

=l

2

Apoptosis(%)

o
NC CX30  NC CX30

B 4 iRt CX30 Xt HEI-OCT 4 ki 44 i f o7 5/ T
i
2.5 A5 0T CX30 EAEE A KA E L
A R AR R B CX30 7] fE 5 PLVAP Ml iR {%
7N T B A AR AR M4, BAERE AT GIB6(CX30,
SEREEREEE 1 30) « GIC2. GJEL. GJA4. CNST. GICI1 F
PLVAP. Z55: WWHERERED, ELRREQMMMEIEM.
"L GIB6 5 HAth £ AN Elﬁ?fﬂ%%ifﬁﬁf’ﬁﬁﬁ, G
PLVAP 1 5 GJA4 A7 7 HAE . i £ e 12 48 B3 42
(GSE151367) ,u%wmﬁﬂéﬁifmfvmﬁﬁm%ﬁ, 27~ CX30
TENT BRAR KRR A R E 4 (B 5SB) , @il e
SRR BOE I IR B AT AR E A2, Merge Kl

A58 0OF SRS, B CX30 fl PLVAP R4 A 1)
WAL E AL AFAE L X k. 3 S 40 T 20 iR S i (&

50) .

GSE151367: Expression density

©X30-Flag PLVAP-Myc DAPI Merge

Kl 5 CX30 1 BARSE A KA € fr
3 Tt
2 RUBE PR E T R T lE R IR 7 U B K R BT &
B, BRI RARAR AL S:, BRI iR E R A

MBI, WA 2 RPRR (G2WieEE <40 )
RIBE TR R, 21 7%H BE AN ik, HEZRIVEE
T 3R BRI A RIS R R RO AR A 2 R B
H T 34 ARSI R R ). W8 PR 51k P H- B4 i it
JEG PR JEE R [ e 2 A R M) ER g B A L Th RER, 00 i
] BLE R D) RE IE H B 25 S48 R E L. U ) R RE
FEWE BRI I RORE B bR 7 2 — 1261, CX30 1Dy N B8] B i
BEN, HE AR 5 B Y R A0 (R TR 5 B e p A 4
HEMERR, CX30 B/ R, K920 i 8] 1 AR &
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A SR I Re 240, SO AT 774158,

AHEFEHRI A PCR ™ G AR AR 5 ¥ CX30 J 5 1 B
) # CX30 e [H id 327& FokL . R FH Bk I % Gt RO
PLV-Flag-CX30 & & JFUR % 44 T 293T 40fid, RILHEZET
T 5T K 4 M I . 152 NC ZHA1 CX30 41, 435I 4E 5.5mmol/L
A 25mmol/L 264 F 1 3% HEI-OC1 4y, 38 {5 B 5 s i
¢ HEI-OC1 4l KoIRZS . 5.5mmol/L I, NC 451 CX30
A TS B 22 5% . 25mmol/L i, NC 441 %5 15 3%
BRAE, 10 CX30 414025 Lk NC 2R B, $mkliss
0N TG F7, T CX30 R 2% Ak w4 o 40 B 1) 453 4% £ P
CCK-8 S5 45 AR CX30 75 IE 7 HEIR & N X 41 is /1 6
LRSI, (RTE R N TR SRR ), B SR T
LR RBUNE s [F]B FoR S 25 SRR Bl AN By 24 i 4
W7, T CX30 AJAE— 8 A4 T H k] i B 5 3501 200 it ) e 4
5o R G LA 3 5.5mmol/L A1 25mmol/L 1 CX30
% HEI-OC1 ZM 2R btk e A S TR, WA 4 R R,
FEE AR 5 0 R BB AN RIS, X — RPN “mbE
BEME” AR ORE PR 51 T 3 E T LR SR AL T B . [
I CX30 i 5 ) 8 25 4 o B B4 M E = BEFA 8 N 1E 4
Mldi b, 3878 CX30 W ORI H AR B S 2 W R (i)
BEPEBU ISR A CX30 fEFA, #7& CX30 7E HEI-OC1
S X TR AR . A R AR 04T R B CX30 R AR
5 PLVAP AR A A EAER, KA GIA4 /&
FIEAE. I AFLEAR LR BIRFRIE W T, JHE T CX30
TEEARAE P I FIA R, 1245 BN 5 ST S oL S L
PR T B SCRE . R R R RO, BB R AR
RBERAE, KILE 293T 4iffih, CX30 5 PLVAP [
LT MR R e, S5& K A MEERN, #—PXRz
HAFAE AL SRHE, #E— R CX30 AT ALEIL PLVAP ¥
PEA XS HEI-OC1 4H13& 7 52 .y “ ¥ CX30 BiiakE
PRIGWT F34515 7 4L T BB FEAL

25 EFTA, ARSList Bl CX30 Al REME JRE R I F13t
RV AE I MR AR BT D6 T HE A R R SR A T R A T
Boo AW R RIEAE T AR BEAT 8 7 ELAE G B T e S50 S Ak Y
S, SRR S G AR AT B M A B R T g A
HE— 25 R CX30 FI1E FHEE s S AR ML
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