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HOAE AR TR, F7 ik PCRIEY 1S CPE L [H 5 B F FUAi A SR iB 40A peDNA3. 1 R b LUFY 8 8 4 JTokE pcDNA3.1-
CPE. W k5 e GMC 40, 38 1k 25 13 I3 G0 BN R 2 A0 CPE A28 25 A FE A A 0 4 JEL 1 26 13 D1 (CyelinD 1) 3658 200 i
P (proliferating cell nuclear antigen, PCNA ) L P8 T-FRICH Cleaved-caspase-3 19335 ; 5K FHF-# 78 B | Cell Counting Kit-8
(CCK-8) LA K a0 A il e 38 CPE X S5, 37 19 GMC 4 5 4 e 401 DA R R T e . 26 88 - it CPE 5
TR GMC NN . AR S RE L B CCK-8 SR M , 1 63k CPE m LI GMC 40 A9 A AE 71 o iR Am 2 AG I 2 0, 556t
TEZHAH L , CPE 3 235 W S AR o T 4R AR A T 4 AR 100 v G 1 3004 AR A S 8, S 014 Pt ) e i/, 22 T e b2 (P <
0.01). £5i8: 135k CPE A] LU it 732 10/ B GMC 40 S FE 0 F475 S A R 1

[REBIR]  FRIKEE E;/NEUE /N sk 5 A0 55 PRos s 5 S50 5 P

[FESHZES] R692.3 [XHFRERG] A [XEHS] 1007-4368(2020)03-374-07
doi: 10.7655/NYDXBNS20200313

Effects of overexpressed carboxypeptidase E on the proliferation and apoptosis of mice

glomerular mesangial cells cultured in high glucose
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[Abstract] Objective: This study aims to investigate the effects of carboxypeptidase E(CPE) on the cell proliferation,, cell cycle and
apoptosis of mice glomerular mesangial cells (GMC) cultured in high glucose. Methods : The CPE gene fragment was amplified by PCR
and inserted into the expression vector pcDNA3.1 plasmid to construct the recombinant plasmid pcDNA3.1-CPE. The plasmid was
transfected into GMC, and the expression of CPE -tagged protein, proliferation marker CyclinD1, proliferating cell nuclear antigen
(PCNA ) and apoptosis marker Cleaved-caspase-3 were detected by Western blot; plate cloning, cell counting kit-8 (CCK-8)and flow
cytometry were used to detect the effect of overexpressed CPE on the proliferation, cell cycle and apoptosis of GMC cells cultured in
high glucose. Results: The overexpression of CPE in GMC cells was successfully constructed. Plate cloning and CCK-8 showed that
overexpression of CPE could inhibit the proliferation of GMC. Flow cytometry showed that the overexpression of CPE significantly
promoted the cell apoptosis compared with the control group ; the number of cells in G1 phase was significantly increased , while that in
S phase was significantly decreased (P < 0.01). Conclusion: CPE can inhibit the proliferation of mice GMC cultured in high glucose
and induce cell apoptosis.
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Bl PR 995 ' 9% (diabetic nephropathy , DN ) Jg& ## R
o TS A R A8 O R 2 — , TR PR AR Y
B REN 20% ~40% 1, B IR LRI 1)
R R R W RIG YT A B TSR DN #ERR , JF
Xof RS B 1) T HAT B R R S DN IR AE R
Ji& 55 Z2 T R 22 5 URH G, FEAS BSOS g 4 i o
it (extracellular matrix, ECM) 28 4 |, KL 5 Ade 4
B RIE R/ NERAE AL, B A R BUE R B
BR & B E /D BR R R A1 Y (glomerular mesangial
cell, GMC) Al GMC 733 1) ECM 25 FH LA, I 405 4
B /NER AN M A AT SRR o Hod B A K it
S A ECM UURE B /INBR BT Ak Y e A e Jie v e J
SR BRSBTS O HBAG
SPRCRARR , I8 B 7R 1 GMC B A= 19 31
P, XTHR 2 DN 1Y & AL A - H e IR Y 7
RAAEEE X,

FR K (carboxypeptidases , CP) J&—Ffi & —PE il
MNIREE C o W e R T 9 B R 1Y JIK s S 1)
it o BRI 22 B SE R BT, R IRl T W A R
Jerh AR AR Y . R TEI RS R R O
HERIZ: 5 7 40 OHG 56 A0 504k 20 i 0 4
FAT-57 RIKES E (carboxypeptidase E, CPE)
PR KT H (carboxypeptidase H) , B 8% UE B —
FhZ2 D RE 1, LR N - A 28 R GE V-7 55 07
TR AR kA BFFE AR, CPE il i 34
R IE R - LT 2 BE RS RS T (O-GleNAc transfer-
ase, OGT) %I 2% Ji Jit B 20 i 52 0y , 704 bk i v A #5 5E
TR, SRMTAE DN i E RE A H0E . AR
RO B T PR 2 F AR X DN /S S A 4 7
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/B GMC 21 g Bk SV40-MES 14 4 Jifd ( H [E B2
Bi b HEANAZE ) . DMEM 55558 F12 533k G4k
I3 (Gibeo 28 H], 2 [H) s KIGFTF I DHS o (Fb 50 8}

IR A BR AT ) /N R4 U 8 (Omega
o, S ED Bk YR Lipofectamine™2000 i it
ﬁi(lnvitrogen NA] L, FEE) ;9L CyelinD1 PR FLPCNA
Btk (Abcam A ], 32 [ ) ;5 Caspase-3 L4 (Cell Sig-
naling Technology A v , &) ; $it CPE HTA4 (I =&
3l 3 CCK-8 K77 & (Dojindo 23l , H 4% ) 5 Annexin
V-PE T & (R maAE e A R
1.2 7Fi&*
1.2.1 i FE%k

8 JH W& SPF 2% BB JHE 1 2 HU 8 IR 9 ol ) 45 7R
C57BL/kSJ-db/db /)N 5 A [R] 5 %) #E R C57B1L/KS) (/e
SRR ) /N BGE N PERESE 1A
FEMLKE R R 24 h IRAE A )G, BUNUE 4
17 PAS Ye ]z HE G {6, I DN 2 I, T I8 /N
FUES T B2 S 4 20 A7 T80 CUKARIRAT 2 ™ 1%
J5 R at BRI S R B2 DSt o
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HZF AN A TRIzol 1, FHAMF S H 4 2H 8L 5
IR, FRIHZLRNA ; (AR U A I A R
W, A0 22 TE R B AR ] DL 4.
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122 fmfpszsi

/B GMC 43 531 3% 3 7 ) 7 WE VR 2 R 5 mmol/L
(fIRBEEL) F1 25 mmol/L (= HE4L) ) DMEM/F12(3:1)
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100 pg/mLAEREZ) , ABLAULIE A SOBH R 3 1
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LR T 37 °C 5%CO. A0 FR A v, 2~3 d %
R BOEUE KA TS0 B4R
123 FtyiE

HRAE CPE JE K M AZ IR )7 911+ #5191, b
W51 ¥ . 5" - CGGGATCCATGGCCGGGC GCGGAG-
GAC-3", R34 :5'-CCGCTCGAGTTACTTATCGT-
CGTCATCCTTGTAATCAAAATTCAAAGTTTCTGAC-
ATCA-3", LI/ GMC FEH 4] cDNA A4 , PCR
P18 CPE B, 72128 BamH 1 F1 Xho T BRI N
Y1 T Ak 5 9/ A peDNA 3.1 8044, #  d 49 ook
pcDNA3.1-CPE, PCR J IV 45424 : 95 C 3 min;
95 °C 305,58 °C 1 min, 72 °C 1 min, 30 MG,
124 Jktkig

B /INEL GMC LAEEAL 1 10° 4™ AR 25 B 32 28 6 1L,
M FEHH, IR A 2 mL DMEM 855535, 37 °C 8%
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1.2.5 RT-qPCR#&

Jin A TRIzol i 7] J& 4 HU4H Jfd 5 RNA, RNA H
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15 R 95 °C 30 s FilAE 14595 °C 105,60 C 30 s, 3
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VKIS 8 min, FE A TR 3K . SRIGHE/KIA 5 min,
KUK S ming K £ 47 1) B 1R & H SDS-PAGE
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1.2.8  2n i )8 A 52 3

A3 AR T 6 FLAR, 25 R 1} 10°1AL,
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TAE T, 20 CORTF o B ST 1) 40 B LA
1 800 r/min B5.0>5 min, 25 3%, FHPBS VR 3K,
I ABLAL T BE (propidium iodide, P1) 1071 &5 YL
0.5 mL, A 1 h, S 7Y JEBTYE, BRI
FHe, RASEIE R 3. AL, SREE 20 0004~
AN K , BcdE F MODFIT3.0 #4504 o

129 fmfn = %5k

/NELGMC LA SX10°ANALAZFP 3] 6 FLAR H , HR45 4
TR A U I 1 S B Re , 55557 24 h s AN &
EDTA B9 Bl 78 1 300 g 4 CES 0> 5 min WA 4I L
FHTRY 1 PBS PEVR AL 2 U, BRI TE 300 g 4 CE§
L5 min, B 5 A 100 pl. 1xBinding Buffer 52 4f
L, IMA 5 WL PE 15 pL 7-AAD Yefh, 525808 4] i
I, FHR OV 10 min, fILA 400 wL 1xBinding Buffer,
RERIRA) . RIS 31K, f5 , 7E FACS Cali-
bur JE A A AR T 1 E A3
13 %itsr

T B34 % 1 SPSS20.0 35, SE B4 LA
P bRifE2E (3 £ 5) R, CCK-8 SZI W 4[] HL 3%
KPR 2 5 220K 55 (two-way ANOVA) , % &AL
PRACA B ISHRT AN BRI 2 s m) , LA 2L T FL R
i Student’s t 4558, P<0.05 WZERAGITFE L,

2 # R

2.1 CPE E#E IR B RO A8 Ik kik

qPCR &I T 1F % F1 DN /)N BB 4H 41 CPE fi 3¢
IKKE, 45 55 B R DN /N BUBF 4140 v CPE mRNA 7K
S EH /N BUE LU BRI . Western blot £
2 FAEH DN/NRUE 22U Y CPE 4 6 0A T H
W, 25 A5 X (P <0.001,E 1),
2.2 CPEf&£Z#E3E 70090 LCMC PAREK A

Hi U WE 20 = B 4H GMC B9 RNA B 25 1, ik
1T RT-qPCR F1 Western blot 3256 , K5Il CPE 7 mRNA
M FAKFIRIE . SIRBEA AR S, 7E sl i 7
) GMC H1, CPE ik HE B i REIL (P < 0.001, &1 2)
23 JEZAEIEIRG R GMC @i it KA CPE

RT-qPCR 25 R W7 , % YL di 2H 5 kL pcDNA3.1-
CPE J5, GMC H CPE YR A 7K1 5 X BRZH AR L I i
Ft. Western blot 25 - 5 qPCR ZE R R
ikt F3k CPE i GMC 41 (81 3) .
2.4 id &k CPE #7440y LGMC 3 74

A A S B 4t R R IR Ah IS Rk CPE R
GMC V&Y B W i J /b (K1 4A ) ; CCK-8 5L 50 i
7N, SRR AR EE 5 F6 3k CPE 9 GMC 3451 B ) 18
Z0k 55 (K 4B) , #2718 CPE 7E 46 GMC 145 G 11 )5
T A A% T EEAE
2.5 itk ik CPE & & N S GMC 8% 4m it ) 21

43 3% peDNA3.1 41 LA & peDNA3.1-CPE 4 i)
ML HEAT T A M ARSI . 5 peDNA3. LA L,
pcDNA3.1-CPE 26 S H B DNA 42 il 5] He 491 B ks />,
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Figure 1 CPE expression in kidney tissues of diabetic nephropathy mice
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Figure 2 CPE expression level in mice GMC cultured at different glucose concentrations
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Figure 3 Identification of recombinant plasmid pcDNA3.1-CPE and expression level of CPE in mice GMC after transfection
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Figure 4 Over-expression of CPE attenuates the proliferation of mice GMC
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Figure 5 Effect of CPE on cell cycle of mice GMC
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Figure 6 Overexpression of CPE significantly promoted the apoptosis of mice GMC
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