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P BB /INRREAL £ (57%, 16/28) . RIWHMGGRANI M. 18 PLCEIEEA R &% & 9848 n] F: 305 ik
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PLCE] mutation-induced end-stage renal disease presenting with massive
proteinuria: a family analysis and literature review

Reyila Abasi, ZHU Zhen-Chun, LIN Zhi-Lang, ZHUANG Hong-Jie, JIANG Xiao-Yun, PEI Yu-Xin. Department of
Pediatric Nephrology and Rheumatology, The First Affiliated Hospital, Sun Yat-sen University, Guangzhou 510080,
China (Pei Y-X, Email: peiyx5@mail.sysu.edu.cn)

Abstract: Objective To summarize the clinical and genetic characteristics of end-stage renal disease caused by
PLCEI gene mutations. Methods A retrospective analysis of the clinical and genetic features of three children from a
family with PLCE1 gene mutations was conducted, along with a literature review of hereditary kidney disease cases
caused by PLCE! gene mutations. Results The proband was an 8-year-old male presenting with nephrotic syndrome
stage 4 chronic kidney disease. Renal biopsy showed focal segmental glomerulosclerosis. Two years and five months
after kidney transplantation, the patient had persistent negative proteinuria and normal renal function. Whole-exome
sequencing identified two pathogenic heterozygous variants: c. 961C>T and c. 3255 3256delinsT, with c. 3255
3256delinsT being a novel mutation. Family screening revealed no renal involvement in the parents, but among five
siblings, one brother died at age of 4 years from end-stage renal disease. A 7-year-old sister presented with proteinuria
and bilateral medullary sponge kidney, with proteinuria resolving after one year of follow-up. A 3-year-old brother died
after kidney transplantation due to severe pneumonia. The literature review included 45 patients with hereditary kidney
disease caused by PLCE! gene mutations. The main clinical phenotype was nephrotic syndrome (87%, 39/45), and renal
pathology predominantly showed focal segmental glomerulosclerosis (57%, 16/28). No mutation hotspots were
identified. Conclusions Compound heterozygous mutations in the PLCE! gene can lead to rapid progression of the
disease to end-stage renal disease, with favorable outcomes following kidney transplantation. Family screening is crucial
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for early diagnosis, and medullary sponge kidney may be a novel phenotype associated with these gene mutations.
[Chinese Journal of Contemporary Pediatrics, 2025, 27(5): 580-587]
Key words: End-stage renal disease; Kidney transplantation; Medullary sponge kidney; PLCE! gene; Child

Jey kb PE T Bt B /N BR A Ak (focal segmental
glomerulosclerosis, FSGS) J&=—2H DL syt #0715 Be bk
B /INERBE A LA K 20 )02 Rl G DA A AT B2
A AE, B &K R (end—stage renal disease,
ESRD) MEZJ N S A H A pIL ] i R o 4 1)
B, [HEAMERY, sl N R H RO P &
TR, A 202449 H, CAEE H S EFSGS
LA 60 A Fh, HACHTEAWIE I = Bk
Cel (phospholipase C epsilon-1, PLCE1) & [H 58 A8
FL7E 2006 4F B B 4l 38 5 FSGS A7 K o T4k,
PLCE1 R ARWrA B Y BUR OSBRI, SR,
HT T 8O R, Il R 3 B 5 5k PR 284 22 i) f) A
KNMEAE TR — 2D E5E 0 AR AL — KR T
3 5] PLCE1FEN 52528 & 5878 SBULRY IR RAFIE . 2K
FAE O AR ke i, IR STHESCSCHR, it
FEILAS B HHE .
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1.1 HRMK

(e JosT 4 328 BB 2022 4 2 F 78 v Ll R 2 B s o —
B= e /N L TR KGR 0 A BE Y PLCET 3 R 58718
FESRD FBILEHE RGN R o A5 S
Hh L R 2 B R B — BE B AE B DL st (B
[2021] 137°5), FrARARRESRGER] T EILL
RERY RIS )

1.2 FERpE

T o A ] 1792 BT B Pl O 455 R BT
Wl LI R BT, (AR . MR . Kk
BOMGARRI ., AR A SCE A A (IR
PRI FERRACH . PR IhRESE) . B IR
JEEAG AR, [ IC iRy 5 28 M B Vi (5 B o
1.3 ERENFFHEEAREE

MR R 2 s, e IEE S I 2 mL,
O CRTEEE RS, TN e T A
Gl o LA B[ g S0 2 AR IR FEA T Sanger 7 56
e A AlphaFold B (https://alphafold.ebi.ac.
uk/) i) PLCET KA (1) 37 4= B =4 Q9P212,
[F] 545 A 4K 15 1 B4 18 ] PyMOL 3 17 7T 41 4k
(https://pymol.org/2/) , I H A 4% S Xk 4 1 B 2544
FYFE

1.4 XEKE 3 K E R R B

TE O 7 BE ARIR 55 F B LA
PubMed 548 EH, DL “PLCEI” “phospholipase C-
el” “BEABEE Cel” “PLCEIFEN” AOCHERMEATHE
R, KRHE] R E A E 2024 4F 12 A 31 H, fifi vk
PLCE1 J& K 5% 7% 2 BUst A% 14 15 9o AH DG BIFFE SCHR B
i, AN A L FR A DL L 3E S A 1) RN R
., HEBR PLCET LN RS S | 5878 30 g vk
P, B HGE R

2 R

2.1 IEERER

JEEE, B, 8%, HHEMIKK 144, Ml
I L AR TR R . ABEfG 224 h FREE FHE it
3.564 ¢ (BHAE: 0~0.12¢/24h), IMFEAEF19.6 o/L
(BHMH: 39~54 /L), MAHEE9.6 mmol/l. (Z%
fH: 3.1~5.7 mmol/L), IMIRFEE 24.2 mmol/L. (&%

fH: 2.9~8.6 mmol/L), Ifil WLEF 166 pmol/L. (=%
fH : 27~66 pmol/L) , FE £ Al 55 ' /N Bk 98 2 R

282ml/ (min+1.73m*) [ & % (& 90~
120 mL/ (min*1.73 m*) Jo OWERER F 5 IKkEE
Yo, ABZEEWK, BB, B IEA R
FSGS (I 1A), B/NE R ani/h Rk 2E48 (4
40%) , B 1815 /0N B R 2R A AL A oA A2 20 B IR
INEI K B AN S A BE RS IR s SR ie e e mT WL 8 A
NBR, FRIEBREE M, #MAC3. fMACIq R B
WMAEEPHPEDIRL; BRI A ERTZME (K
1B) . HRBHG A ST iAo SeiE &2 Wk B
WRLEGAE . R 43, 2B ERRETTF 24
AIa FRBATIRF RS BT AR, BT EEIL
BHAF2HSANH, IREAFRZAE, Tk
E% .

JEIEE R AT IWE 2, SEiEH KR (M-1) A
ESRD T4 % uf Lt GRIFERATE) . Fik (11
-5) SHWHA L BIRE A+, FUEEIER , WEB
R 7R SUI 58 5 1 4 B (medullary sponge kidney,
MSK), Bl 147, WREEAMEZSEHME. S5
(M-6) 3% Wi & IR 2+, Fiidr)E 2> i
HE R 2 ESRD, 2038 8 4~ H BB HTIAIT G 1432 B
BHFAR, RiF2dBIEeEWEIER, Ri514HH
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AN FAMFER R, SeilbE PLCETRE
FETE ARG A, 43R 254 i+ E R T U5
A5 c.961C>T, 454N B T FAYHE LR ¢.1682G>A
Fle.1660G>A . 9 5 A F b Y # i R A% ¢.3255_
3256delinsT, HiH1¢.961C>T (p.R321X). ¢.1682G>A
(p.R561Q) 1L H ALK, ¢.3255_3256delinsT (p
K1085Nfs*8) . ¢.1660G>A (p.D554N) 5t 1% [ £
o MiEXEEEBEE SERNA
(American College of Medical Genetics and Genomics,
ACMG) 81 7', ¢.961C>T Fl ¢.3255_3256delinsT
FIE HBEORTEE R (£1),

SRS

-4
©.3255_3256delinsT

1 e

-5
c.961C>T

-6
¢.961C>T
c.1682G>A c.1682G>A
©.3255_3256delinsT €.3255_3256delinsT
c.1660G>A c.1660G>A

¢.1660G>A

B UHF R, TR E T R EAMAI .
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PyMOL #K {4 #F 47 o] M 1k 23 B 28 55 57 5 %)
PLCE1 & [ = &5 psem, 580 %£2, 584
RIPLCELI 45 RAM L, ¢.961C>T i 321 fidG A
MR 2848 WA LT, FEERATEN, EOW
LREMAE (K 3A~B) . ¢.3255_3256delinsT fHi 45
1 085 1 #i Z FR 28748 Sy RAWEME , KA AR,
FEEA K, EOme kAR (E30),
c.1682G>A fH155 561 (kG MR R AL MR A e, &
HECR WA, RS EERAWS (EI3D),
c.1660G>A i 55 554 v K 4 24 IR 53 A8 Ry KA T
FEEEE D, ATRESMEEAMS (KI3E),
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£x1 KiEEPLCETERATREERBIEES

ity IEWA BuwtE % AR5
g A RIRIEFR AL otk o PR ;
PSRN DAL A e P pren B2 S5y e % K st S
chr10: 95791764 c.961C>T(p.R321X)  Z%A&  0.000 0249 HUfi PVS1+PM2_ AR BRZRGIE3 T AR
Supporting+PM3_Strong
chr10: 96012230-96012232  ¢.3255_3256delinsT ~ Z¢f - o PVS1+PM2_ AR FEIRZEEIE3 R Bk
(p-K1085Nfs*8) Supporting+PM3(Trans)
chrl10: 95931126 c.1682G>A(p.R561Q) Z44&  0.000 8 iK% S PM2_Supporting+PM3 AR RLEANE3 L A%
AHH (Trans)+BP4
chr10: 95931104 c.1660G>A(p.D554N) Z%4  0.000 1112 IR L PM2_Supporting+PM3 AR JRLZEATNE3 M 5%
AIH (Trans)+BP4
E: [AR] WAL . PVSUERER WEES, WHeSHOLNIIAETEA; PM2_Supporting 76725 5 % RAFE AR vh ik il

“FUL; PM3_Strong i E MR T, AL S5 CUNEUR AL S A TARFSFA LR s PM3 (Trans) 155 PM3_Strong KU, HHEL 7ML TR
TR B3RS s BPASE AT T LSRR R B S o R PR B R R 7 4T Jl 25

®2 ERMKUTEWMNNEXSH

AR BT AFRUAS RATAHY GHE G S LaE Sl
¢.961C>T p.R321X TJo X578 1 TR RABUE
¢.3255_3256delinsT p.K1085Nfs*8 (A B= 1)) AR
¢.1682G>A p.R5610Q 5 G Eiivie ey Al e Ar
¢.1660G>A p.D554N itk LGAR A Al e S s

3 TRMAX PLCE1EAR EEHIHIRN

24 XEE>S

MRPE AW 5T 1 R 1Y SCHRRT R R m , LA & 3
117 PLCE1 3R 5828 Bst A% M B o A S BIF 9T STk -
Ho e scscmk ok, PoCcEk 2R, HTRE 384
KER, WhasplEE, BEUBRGILYE (60%,
27/45), 19% (27/34) FBHILIERWS (%3%).
I R BN EIRLRAAE (87%, 39/45), 24

A B AR PLCET R 45 ; B
C N7E ST p. K1085Nfs*8 (L5 s D 7R SRR [ p.RS61Q FIZEH) 3 B N7 SR RIZE 1 p.DSSAN (Z5H o 15 (0 o I8UE
SENEBITE, BOLBINELoop ity ; BIrhBAEIENEANFENE T, HERNCEF, EONNET, 26505

A5

HFH p.R32IX AI45H 5

Wl (71%, 2028) 78 W (F7%) tEE
ESRD, B HESSFRLLFSGS A F (57%, 16/28), %
AR AR 55T L RAS | B R AR R LR AR, %
A T8 (18%, 6/34) . 2 (15%, 5/34) F113
(15%, 5/34) *FHhEF . R GRBEN S
B A T 14 E R X, HA 3R E 134, 4541
BE BN R E RIS,

+ 583 -



H27 B 5 P E SR ILA L E Vol.27 No.5
2025 4 5 Chin J Contemp Pediatr May 2025
*3 456 PLCETHERARTHEEEBRNIEAREMERNETRER
" " B K B EREESRDET &%
FER M AT RS RS AR [ K /i X PG P ik
1« 2 c961C>T pR321X maEE 3% NS FSGS 3% [8]
1 B 2 ¢961C>T pR321X EIAHE 54 H NS FSGS  14% [8]
2 - 2 ¢.1020_1021 delGT p.V340fs452X* JEE 1% aF 24 NS DMS  25% (8]
3 = 2 c.1148C>G p.S383X JEEV% RF 91MH NS FSGS 124 WJEESRD [8]
4 - 3 c.1477C>T p-R493X* JEE 1% 31MH NS DMS  91H [8]
4 = 3 c.1477C>T p.R493X* JEE 1% AF 44H NS DMS 81 A (8]
5 & 8  ¢.2516insT p-F839£:889X MIEHHH 558 NS FSGS 57% [8]
5 5 8  ¢.2516insT p-F839:889X EIEHHE 588 NS FSGS 58% [8]
5 4 8  ¢.2516insT p-F839£:889X MEMIH 48% NS FSGS  5.8% [8]
6 - 8  ¢.3058C>T p.01020X B8 K F. 64~ H NS = 114H [8]
7 - 10 ¢.3346C>T p-R1116X +HH 101~H NS DMS 1.2% [8]
8 = 13 ¢.3736C>T p-R1246X i b 104~H NS FSGS  3.8% [8]
8 - 13 ¢.3736C>T p.R1246X il 4% NS FSGS 65 % [8]
9 = 13 ¢.3736C>T p.R1246X +HHE 111H NS FSGS 1 #WIJGESRD  [8]
10 - 13 ¢.3736C>T p-R1246X Wl 64 NS DMS L1% [8]
1n = 13 ¢3736C>T p-R1246X FERYET 5% NS DMS 5% [8]
2 - 16 c.4157AST pE1386V ES| 1047 NS FSGS 7% [8]
26 ¢.5669C>T p-P1890L
1 = 16 c.4157AST p-E1386V ESE| 1% NS FSGS 4% (8]
26 ¢.5669C>T p-P1890L
| 16 c.4219C>G p.H1407D JEE 16T 13% NS DMS  13% (8]
14 - 26 c.5744_5745delC p.T19156s1916X  {E[H 5/ NS DMS 101 A (8]
15 %« 30 c.6448C>T p-R2150X +HH 114H NS DMS  27% [8]
16 5 8  ¢.2673_2674insAC p-W1441R HAR 1% NS FSGS  11% [9]
17 c4321T>C -
16 %« 8  ¢.2673_2674insAC p.-W1441R HA 9MH  HEHIR FSGS - [9]
17 c4321T>C -
17 X - ¢.3346C>T p-R1116X [ - NS = = [10]
¢.4003A>G p-N1335D
18 « - c.3814+1(IVSI3)G>A - [ - NS - - [10]
¢.4300C>T p-R1434X
9 B - .4896_4897delCT p-N1632Nfs*10 ] = NS = = [10]
20 1t - ¢.5426T>C p11809T ] - NS - - [10]
21 5 - ¢.3815_8T>C - RlEs| - NS = = [10]
c.1313T>C p.V438A [10]
2 1 - ¢.1993C>T p-0665X [ - NS - - [10]
23 B - ¢.3815_8T>C = rh = NS = = [10]
.1313T>C p.V438A
24 5 - c2413C>T p.R805* EIEE 34 NS - - [11]
250 24 ¢.5363dup p.Y1788% Bk 6~H AR FSGS - [12]
26 - 24 ¢.5363dup p.Y1788% B - HAK - - [12]
7 = 24 ¢.5363dup p.Y1788% B - HHER - - [12]
28 - 2 ¢.689_690del p.Y230Cfs*6 B - HEAR - - [12]
29 B - c5186G>A p.R17290Q 5% Je - HEOAR - - [13]
30 % 14 C.3846Del p.L1283Cfs%26 hHE 45d NS DMS  54-H [14]
31 B 3 ¢.5410_5411delTT p.1804£sX1819 +HH 94MH NS DMS - [15]
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F3(&)

RF WA ANRT B MMM /MK Eg Eg Eﬁ lﬁ%ﬁngﬁ fﬁ
32 B 7 ¢.2290G>T p.E764% E1)Ey 75d NS 240 d [16]
33 L - S5TIG>A p.V1931 [ 2% NS FSGS - [17]

¢.2770G>A p.G924S
4 B - ¢.3199delA p.N1067Mfs*15 hE 1% NS FSGS - [18]
c.4441_4443delATC p.1481del
35 B - e5312G>T pR1771M o 6% NS = R Z ESRD [19]
36 W - e5312G>T pR1771M Ll 1% NS - R ZE ESRD [19]
37 W - ¢.1490A>C p.K497T [ 11% NS MsPGN K% ESRD [19]
38 W - ¢.5228C>T p.T1743M o 24 NS - K ZEESRD [19]

T [NS] BRLEAIE; [FSGS] JRktthty Berk B /MR s [DMS] PR PR IRAEALAE s [ESRD] ZARWIEHT: [MsPGN] FREHY
A /NERYE 28 o SR SCHRH ARER BRI s WAL T XA E LR .

A

3 TE

5]
PLCE1 3R gt (1) 8 A B RE Bl Ce 1 N BERR C
F TH, HAERMENRBEFES, AR
KA 7= A 5 AR A1 LR 1,4,5 = B2 Fl it
Ho, REFE RS B Mok
FH 2. PLCET P 978 2 i R T 25 8 B 2R 5 Ak
FE UL R P, Z2Hn it B, e EDJL
FIHETE I EE . (www.cegkdd.com.cn) sk
#1001 61 L, PLCEI &S 3rh L E
B 25 R B G 2R ARG S AN H WL AR LR 22 — 1O
BRI, X TR R 25 L2 Bk 2r SRR
REL5E8 PLCE ARG HE PR R IR L FE 22

PLCE1 3 5275 1] BEAL 5 — R YN LU 5 A
MR L R B SR8 R A ARE (diffuse
mesangial sclerosis, DMS) % FSGS Bl K 2
PLCE1 3R 2875 8 LXHEE B G2 30 il 51 JC S i
(LA, 5 091 410 2 S 7 /D 50 R A T 1R Al 7 k1 761
R Yayr AR =, BARPUE] AR B, i
M PLCE 1 3 PR 28 78 T 300 B I A7 7E 49 22 R 97 B
(], 6 (R B PN 25 3460 I 5 I ity 11 ol 591 25 25
A RE AT LA A3 R b Ik PR 98 A8 S B Dy Re i b Y
PLCET K& R 58 722 5 B0 B i AS [ o5 2R S AU 935 A
—, SHLR LN DMS 51 B AR 5 o 2 R
HFSGS#H R, HERE A ESRD Bk

A LT AR W R e, O R o R
ESRD, 'BIGKC LRI FSGS, Bt il ity
REA:RIE " M4, HJL PLCEIFE f ¢.961C>T fii
55 321 (i E MR A H R R AR & 1L+, FEOEN
(AR 2 AR T R T RE B0 PE 7E BE A Sk
PO A HGE . R 3 DHRRZN ST, .3255_

3256delinsT T B A 58 45 (i 2 11 Bk T, HZ A
Z W H#E T PLCEI 3£ [ ¢.961C>T (p. R321X) Al
¢.3255_3256delinsT (p.K1085Nfs*8) & G424 5A%
MR Z GBS RS2 BRI, P i
HENG RIS R B R R A 5
Kl . PLCET 3K 2 728 1y it PR 3R AL FEAE K G N 5+
Tk, Adtgid, RERFR DA 2 4R MR
R BATHH R 548067 5, (H RIS 58 2 AH R )
I R AT o SXFP SN N R k4 s, PLCET 5: ]
AR I R R e T2 28680, iR v RE S
AL 127 Y FL A AB M 56 PR sl PR 45 PR 28 119 5 i
Ko HHLHA TG

AT E W R Bl PLCET S 2878 1)
JLERIN MSK . MSK 2 — 57 DL i) 56 Kk ' Tk g
B, R NE SRS E WY k. B
WF5EIA N MSK £ 2 5 RETHE N A HH 56 ™, [HA
W58 v 57 PLCET PR 98 728 (1) I ok 3% 30 Sy XA
MSK, &7 PLCET 3 [F 28 28 ] 8 5 i R B AH G .
X— &Y BT PLCET 3 R 28 748 ) It PR 3¢ AU
LR PLCET FEAAUAE 2 A D g bt & Z/EH
AT REFZI E/NE R T o AR FE N S — D4R
T} PLCET KK 2878 5 MSK 2 [a] il 70 F-HLif, DL &
PLCE1HERAE B /INE R E i BARER

WG, e MM R 42 TS B
BIT, RIEBREWE IEH , IRE RS,
XGRS AE R > 3, RUI'E B E PLCET
FERI R AR AH G ESRD WA RGRYT FBr. fRim, B8
HEJEATAFAE — 2 B I ARE AU o A e, Lo
RGN “EREMT R FETS, $EIR PLCET3E
PR AR F8 5 7 122 32 i A5 45 75 2 17 s ) e e 45
FERAE. BLAh, BB E A TS A dE— 2
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