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Abstract:
kidney unit formation. The key process of kidney development is metanephric development, where mesenchymal-epithelial

Kidney is one of the most important organs of the body and the mammalian kidney development is essential for

transition (MET) plays a crucial role. Here we investigated the biological function of PPP3CA in metanephric mesenchyme
(MM) cells. gRT-PCR and Western blotting were used to detect PPP3CA and MET makers expression in mK3, mK4 cells
respectively at mRNA and protein level. Subsequently, PPP3CA was stably knocked down via lentivirus infection in mK4
cells. Flow cytometry, EJU/CCK-8 assay, wound healing assay were conducted to clarify the regulation of PPP3CA on cell
apoptosis, proliferation and migration respectively. PPP3CA was expressed higher in epithelial-like mK4 cells than
mesenchyme-like mK3 cells. Thus, PPP3CA was silenced in mK4 cells and PPP3CA deficiency promoted E-cadherin
expression, cell apoptosis. Moreover, PPP3CA knock down attenuated cell proliferation and cell migration in mK4 cell. The
underlying mechanism was associated with the dephosphorylation of PPP3CA on ERK1/2. Taken together, our results
indicated that PPP3CA mediated MET process and cell behaviors of MM cells, providing new foundation for analyzing

potential regulator in kidney development process.
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o NAETE R, Hirh PPP3CA K4k & Ak X B #o A
Je B S i B R R R s 53—, PPP3CA
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A IE s AR, [FE BIE ERKL/2 25 I BEIR
fEKF-, $25 PPP3CA HJRER MM 4 fifi fiviz &
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1.1 ##
1.1.1 ZAZER

NIRE ER AR 293FT. /M MM 41 il &
mK3 ORI SEE BT R) 1 mK4 (755
PR B R e A &R, HA TS UB ke T)
ASH R LISk, 7ESCI R K et
1.1.2 SEEEF

TGN BE 2 R H 3R R & A R T4 R )
RHE AR/ E]; Pierce™ BCA Protein Assay Kit 2
H & w7 & A Thermo Scientific 23 7] ; Gibco™
DMEM = ¥4 i %57 W B Thermo Scientific 24
wl; JRAEILE FBS W H Bioind Al R I
(Trypsin). HE% = APT (PS) W H Invitrogen 2
fl; RNA $REGRFH Trizol, RNA W54 587 &
A R FE I E iR & ¥ H Thermo Scientific 24
] ; PPP3CA rabbit pAb #ii/& ) [ Proteintech 23 7 ;
E-cadherin rabbit pAb #i &g H Bioworld
Abclonal A F]; p-ERK1/2 rabbit mAb & ERK1/2
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rabbit mAb /A [ Cell Signaling Technology 7
F]; pAKT rabbit pAb HiiAIHH Bimake A H];
p-JNK Fiif&llg A Santa Cruz 2\ ) ; Goat anti-rabbit
IgG-HRP & Goat anti-mouse 1gG-HRP I H K A i
40 /N F] ; Goat anti-rabbit R488 Z¢ Yt 4 A
Invitrogen /2wl s DAPI L 3 Bt 2 G K5 A
ATAY TR (Big) BROARAE; Western
blotting &t 52 W FH M K A FIZS F] ;3 CCK-8 iR
F & F MCE 2w ; EAU 2 s s i H) &l [ T
MG AE W B R A BR 2\l U0126 il 5 A
MCE 2wl ; HAthil534 % Sigma s-#r4li.
1.2 ®WHE
121 @R

WL 519 Bk AS PPP3CA shRNA X i DNA
HLgE, 20 pmol/L FIE 5144 5 ul, fil ddH,0 #h5%
% 50 pb, FIH 95 CKiEtR HARR HFATIR X,
JE I, DNA X%, DNA X M pLKO.1 ZRARI7E
Age I 1 EcoR T BRI ¥E N VIR A T , 426
FH T4 DNA JE 3£ 735 4% , # 8 pLKO.1-shRNA-
PPP3CA FEAI kL (f&FK sh-3CA).
122 ZAMEFRAS R A R R

293FT . mK4 5% mK3 40 fifis% 5% T DMEM ki
SRR, N 10%M54F Iiig & 1 000 pg/mL %
ZF11000 pg/mL #5582, HT 37 T, 5% COx 1
1 10090 R FRAR SR, 2 d 410 2410 cm
BRI 293FT AR K% 70%-800%0% LI, )
FH 120 pL PEI H:FE YWk H W FTkL (pLKO.1-
shRNA) (20 pg) . BZ2 5k PSPA (15 pg) il PMD2G
(5 ng), 10 hJ5#Hu, 48 hJEWHUREE, 0.45 pum
DEAR T R AN MR B o BRI AR K mK4 A
FiF 6 FLAR, 60%-70% LK% FERT, AR
1.5 mL, SE4KEFW 0.5 mL, AN
BB BT 8 pg/mL, 24 h #&, 48 h JE A
IS FEE 2 (Puromycin), 24 10 pg/ml i 15 A
v shRNA 1Y) mK4 2l 7ESCCAIRT 24 h i#F47
U0126 (15 umol/L) 4bEE, Lk DMSO %5 A Xt e .
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1.2.3 RNARE I qRT-PCR S I 2 mRNA
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ff 6 LA K E2HEL 80%-90%, &
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1.25 Y=g AR A e T

PR RO AE K mK4 4, FFLYY 3x10° A4
AN EFRAE 6 FLA, 4 24 h KR BN Y
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FHIF] 96 FLAk , 43 FIAE RN AL J5 4-5 h (40 i K 1
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Fig. 1 Expression of PPP3CA in mouse metanephric mesenchyme cells. (A) gRT-PCR was carried out to detect
Ppp3ca and the marker genes of MET process at mRNA level in metanephric mesenchyme cell mK3 and mK4 cell line,
including Cdhl, Vimentin, Twistl normalized to the internal control 18S rRNA. (B) Western blotting was used to detect
PPP3CA and marker protein E-cadherin in MET process. (C) The protein expression was calculated by scanning gray in
Image J software normalized to the internal control B-actin and data was displayed with error bars representing X s (n=3).

**%: P<0.001; **: P<0.01 (unpaired t-test).
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Fig. 2 Effects of PPP3CA on MET process of mK4 cells. (A) gRT-PCR was used to detect mMRNA expression of genes
related to MET process, normalized to the internal control 18S rRNA. (B) Western blotting was conducted to detect
epithelial marker E-cadherin. (C) The protein expression in Fig. 2B was quantified the same way as in Fig. 1C
normalized to pB-actin. (D) MET marker E-cadherin expression was detected by immunofluorescence and the
E-cadherin-positive cell was stained in green and nucleus was stained in blue by DAPI. (E) The relative fluorescence of
E-cadherin in Fig. 2D was quantified by Image J software. ***; P<0.001; **: P<0.01; *: P<0.05 (unpaired t-test).
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Fig. 3 Effects of PPP3CA on cell apoptosis of mK4 cells. (A) Cell apoptosis was detected by flow cytometry with
Annexin-FITC/PI staining. The number of positive cells double stained by AnnexinV-FITC/PI in mK4 cells. (B) Apoptosis
rates (early apoptosis LR+late apoptosis UR) of mK4 cells detected in Fig. 3A were respectively quantified. Results were
displayed with X£s (n=3). ***: P<0.001 (unpaired t-test).
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Fig. 4 Regulation of PPP3CA on cell proliferation of mK4 cells. (A) Proliferating cells were labeled with EdU stained
by Apollo (red) and the whole cells were labeled with Hoechst (blue) in PPP3CA-knock-down mK4 cells; the pictures
were taken by Leica DMI8 fluorescent microscopy (100x) with a scale bar of 200 um. (B) Calculate the EdU-positive
cell ratio in 5 random images and the results were showed with X +s (n=3); ***: P<0.001; *: P<0.05. (C) Cell viability
was detect by CCK-8 24 h, 48 h, 72 h post-seeded into 96-well plate and the data was displayed with X +s (n=3).
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Fig. 5 The migration of mK4 cells with PPP3CA
deficiency. (A) Cell migration was measured by wound
healing assay in PPP3CA-deficient mK4 cells: take
pictures and calculate the wound width at three points
(0 h, 24 h, 48 h) after wound. (B) The wound healing
ratio (healing width/initial wound width) was quantified
and data was exhibited with X+s (n=3). ***: P<0.001;
*: P<0.05 (unpaired t-test).
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Fig. 6 Regulation of PPP3CA on the phosphorylation of ERK1/2 in mK4 cells. (A) PPP3CA was knocked down through
lentivirus infection and Western blotting was carried out to detect protein ERK1/2 at phosphorylation and total protein level.
(B) The protein expression in Fig. 6A was quantified the same way as in Fig. 1C normalized to the internal control GAPDH.
***: P<0.001 (unpaired t-test). (C) pAKT S473 and p-JNK T183/Y185 level was detected in mK4 cell treated with

PPP3CA shRNA compared with the control.
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Fig. 7 PPP3CA promoted cell apoptosis and EMT process through upregulating p-ERK/2 level in mK4 cell. (A) U0126
was added into PPP3CA-knocked down mK4 cell with the final concentration of 15 pmol/L and cell apoptosis was detected
by flow cytometry with Annexin V-FITC/PI staining. (B) Apoptosis rates (early apoptosis LR+late apoptosis UR) in Fig. 7A
were respectively quantified compared with the control. ***: P<0.001 (unpaired t-test). (C) p-ERK1/2 and E-cadherin level
was detected through Western blotting in mK4 cell treated with PPP3CA shRNA and U0126 compared with the control.
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