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[#E] B @ M ABEIERE A2 21K (PLA2R) UM I ) 43 BEIE 6 5% 43 T ( TRFIA) 2%,
AR IZAE PR R4S AR B (IMN) TR ARSI (. F73F LA PLA2R PO % Hatk AT Eu™ -4
FEEMERIC, #57 PLA2R U AR IEC TRFIA 3. 60 63 141 IMN 5835 (55 36 il 4 27 #l, 4F
W% 25~75 %) F1 90 il A E (95 30 44 L 60 44 A 22~ 53 %) i Y PLA2R Bifk & i, %
JH Kruskal-Wallis H 555 Fl Mann-Whitney u K555 Hr 8, SR AT EAGE 5 pe/L, L1k &
L 0~ 10 mg/L, ARG 5 (ED) . EDg, Bl EDy, 4351 49 (0.144+0.012) (0.707£0.029 ) il ( 3.466+
0.098) mg/L, HEPIFHILN] CV 40510 4.7%F 5.1% ., fl BEARKE 2 69 175 PLA2R $UiA KK 0.455
(0.320, 0.593) mg/L, ] IMN A 1LHE PLA2R /KF 4 2.690(0.717, 7.750) mg/L, BERT#H T i
% (2=-3.688,P<0.05) ; FLIfLIE PLA2R P4 K - 18 A ) 4F i 21 B A [R)555 BE 43301 B (0] 25 S A e i 2
(X {H:10.328 F19.716,34 P<0.05) , #1320 #& TAERFE(ROC) fhZ ] 1, LAl 7 o PLA2R Hifk
() AV 0.80 mg/ L BRI, PLA2R HUAA K2 W IMN (1) R % 0 73.0% (46/63) , F5 546N
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[ Abstract] Objective To establish a time-resolved fluoroimmunoassay ( TRFIA) method for detec-
ting M-type phospholipase A2 receptor (PLA2R) antibody and to investigate the diagnostic value of serum
PLA2R antibody for idiopathic membranous nephropathy (IMN). Methods The microplates coated with
recombined PLA2R antigen and Eu’* -streptavidin labeled PLA2R antigen were used to establish a dual-anti-
gen sandwich-type TRFIA for PLA2R antibody detection ( anti-PLA2R-TRFIA ). The serum concentrations
of PLA2R antibody in 63 IMN patients (36 males, 27 females, age 25-75 years) and 90 healthy volunteers
(30 males, 60 females, age 22-53 years) were quantitatively analyzed. Kruskal-Wallis H test and Mann-
Whitney u test were used to analyze the data. Results The range of anti-PLA2R-TRFIA was 0-10 mg/L
and the sensiltivity was 5 pg/L, while ED,,, EDg, and EDy, of the standard curve were (0.144+0.012),
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(0.707+0.029) and (3.466+0. 098) mg/L, respectively. The CV of inter- and intra-assay were 4.7% and
5.1%, respectively. The average concentration of serum PLA2R antibody in healthy volunteers was 0.455
(0.320, 0.593) mg/L, but in IMN patients it was 2.690(0.717, 7.750) mg/L (z=-3.688, P<0.05).
Meanwhile, the serum levels of PLA2R antibody in IMN patients were significantly different between different
stages and ages ()(2 values: 10.328, 9.716, both P<0.05). According to the receiver operating characteristic
(ROC) curve, when the diagnostic cut-off was set at 0.80 mg/L for IMN detection, the sensitivity and specific-
ity of anti-PLA2R-TRFIA were 73.0% (46/63) and 95.6% ( 86/90) , respectively. Conclusions  Anti-

PLA2R-TRFIA has been well established. This quick and easy-performance method could increase the diag-

nostic accuracy for IMN.

[ Key words] Glomerulonephritis, membranous; Receptors, phospholipase A2; Fluoroimmunoassay
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¥F & MR B4 B 75 (idiopathic membranous ne-
phropathy, IMN ) J2& B ' 9 2545 E A9 H UL A i
ZNE S35 S N N s T W = S e e (1 L o
SUREE/NBREENC IR I B2 T i i S s & 5 W DU
FRNREORIE IR . REIRITHY IMN B2 H A 50% ~
60% £ 10~20 4FPY HEJ 2 4RI B2 2000 4F
Beck 25 1R L& I BENG i A2 221K ( phospholipase
A2 receptor, PLA2R) J& A IMN BYSEHT 5, 13
FF1E PLA2R A SR, HAT, IMN (218 32 200 1
=92 RN 23 SR (S M s Y o X ok d
S PR A HA Q0P LT B2 B LT
JRAE) S, A3 I FH R[] 43 B2 56 S 3 53 Bt (time-
resolved fluoroimmunoassay, TRFIA) £ AR | @57 1 #r
7 IMN ARAEYI——PLA2R PR 1 75 7400 )7
BRI T ol A AL

AP ETE

— A R SRR
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], JCB N B B e 1 N R 28 9 B2 B2 1Y 63 1]
IMN SEEREA (55 36 B 4 27 ], 4F ik 25~75 %)
YR o 53 ATEZRAS o B B ARG b AL B i R
BB R R EHL 90 2 fd FRAKKS B REAS (55 30 44 . &
60 24, AFI% 22~53 %) IS . A IS FEAS 3408
TrE IR MUAE , B0 B IR BT ml 73R AF T -70 °C
vKAR R TR A 2w RS

2. FEAF 5K, PLA2R S BT ATIALR
U AR S50 22 0 4% . B8 55 2 N ZE (streptavidin ) |
M) 3R B C IR-N-FE SR BT A IBE I B IR ( bioti-
namidohexanoic acid  N-hydroxysuccinimide ester,
BNHS) ¥l H 3¢ [# Sigma-Aldrich 23 7], Eu #Rid &
g F & [ PerkinElmer 23 7], 28 BX B IE BEEENE 6B | F
Fnalifb )2 M AE 1 [ 2 [ Pharmacia 23 &, 21V 2% o
W AR BRI 5 H T 8 T VLA Sl B BUEV A ]

PR, H AR o = B ali, DU-650 4594
{1 Auto DELFIA1235 4= F 3l TRFIA fa4X, 2k 3
[E PerkinElmer 2 &) /=i .

ik

1.4 ) 2 -PLA2R T Ji 9 il %, HL 0.2 mg
BNHS A 1 mg F 4 PLA2R 5 ( A %5 M2 452
Peroutka %5 #2314 57 1 1 45 ) 19 0.05 mol/L #§ iR
ER2% W ( phosphate-buffered solution, PBS) ¥ ¥
(pH {E 7.2) ", F 37 C L 1 h, % 0.01 mol/L (1
PBS(pH {H 7.4) M7 24 h J& , K FH 28 4h g i il 5
WEATE R, 7%, T-20 CIRFE,

2. Eu AR R MR R &, %8 B ARid &
UL B 1 mg BERE R ZE# T 50 mmol/L Bk R
PH-BR IR A N2 TR (pH A 8.5) , FHIA 0.2 mg Y
Eu’-N,-[ p-S MR- 2 | -— Z 4 = e V0 SRR v WK
T30 CESIHEFEIN 20 h 3 52V W 23S T B IR B
15 6B A¥JZHr (i H1HT, H pH {E 7.8 .80 mmol/L ¥
Tris-HCI 2 0T ) WOAR BERIR (1 ml/ 48, M2
TS Eu™ 965 . WS | MRWE Eu’ 3
iU Fi B oy fn & .

3HUARRHE A A . KA PLA2R B 4140
JELEA) 2 FUZ AT AR B TBST 460 F1SF-467, 4% 0.5 ml IMN
B ML IMA LA 10 5 RMARAY 0.02 mol/L
Tris-HCI(pH {H 7.2, % 0.1% Tween-20) #F 3% 3 ki ,
B J5 1 500 wl 0.1 mol/L H 2% (pH {H 3.5) Ve
AR 1 BB, 1540 e BE T E 260 nm Fl
280 nm ALY OGRE (A) {H, I35 3L FU AR (A0 /Asg)
TSN PLA2R B AAbR o il J5ORT) HR BE

4 AL 5. K 100 ! PLA2R 20 it
FH pH 1 9.6 .0.05 mol/ L fFRERZZ whili i Be S , G4k
R UK H SR, S R 78 2% 4 17 3R
1 (bovine serum albumin, BSA) BYZE Wik & 4] 2 h, Bii
Ja L EW, ST, -20 CIRAE

5.0L9F PLA2R Ho A Jot i vie BE A s . 1) Al 2%
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HmA 50 wl A ek TAEARE S AT 50wl 20 28 vp
W, T 37 CFIRG 1 hy FBERIBIETE 4 Y AR
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N1 by YRR 4 UK A 2N 2% vh o R B 11 100 pl
Eu’" 4EESEME T 37 C KW 15 ming JEM 4 1K
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I FELE AutoDELFIA1235 4 [ 5 TRFIA #ii4Y |-
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LG A

6.7 5 B AIE . (1) HF B4 AR o o 7 B &2
0.05.0.20.1.00,4.00,10.00 pg/L, N\ iFAL -1
N2t . (2) RAUE . [FBHE 10 L& S hR
HE S DG, K5 x 225 IR ABRUE 2R, 315 13
FEMELRD R e RAKEE . (3) % BE . i s &R 9
HEAARAT PR LI SE R BUARHE &, X o A4
YR S0 s/ BOES4ME, RAL N Cv, EA 3 Wl
ZINERIES , RT3 20% .50% . 80% K i 45 4 X i
A o BE [ A A0 2 (effective dose, ED),, (EDs, .
EDg, ], % b 45 5 vk BE 1Y s/x BOF- 34, 4541t a]
CVo (4)FEStE . LI /35 vk BE bR ofe 5 2 JIF R 1
LAk 1000 kU/L 5 I G2 8RR 1 (immune globu-
lin, Ig) G Uik 200 kU/L RS 1gG P 500 kU/L
I B,-MOIRE 1 1~ 100 wg/L Z 0 5k BF | 24 1
PLA2R Hii& & /N T 0.01 mg/L N R T38RI,
(5) HERfE ) 1 £y ft BRI 37 v S5 AR RS A ]
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i, 3 FLIN e LS PR B i W B, H A S PR A RS (8
D 22

7.45H 240 B R Origin 8.0 2l b i 2% |
{ifi i IBM SPSS 19.0 #1443 ¥ % , 74 & IE& 0 A
BT EOE ) s 2R, AEIE A 1971 50E LA
M ( Py, P,y) 2/~ , KM Kruskal-Wallis H £ 5 |
Mann-Whitney u K46 F1 Pearson #0553 Hr b BREE
PL P<0.05 NZEFAGIERE L.,

s =R

1. PLA2R Hii&f% TRFIA FrfEh2k, 20006 5k
PG ARG I 7 3k B 2 ME D 8 1gy = 0.429 6xga+
4.966 6,1F 0~ 10 mg/L 1Y 4 ¢ B Y0 [H 1N, PLA2R
PR T Ve BE AR RN AHZRMEAR O (r=0.996 1)

20505 KR, (1) REEUE ., MR8 10 MW EE
m I RBEE A S wg/Le (2) FEHBE, AniEdh
ZLHY ED,, , EDy, Fll EDg, 73 51 4 (0. 144 £0.012) |
(0.707+0.029) 1 (3.466 +0.098) mg/L,#tHN CV

4.7% ME) CV 5.1%, (3)Fe5th, d#lidie B,-flEk
EHARII IR N IR 58 STk R
BEIRPUAR, 1351 PLA2R HUAS 19/ F 0.01 me/L,
EZHERNRER R (4) dERTE, BN sL 5k
ME5 R (£ 1) B, BN S PR E M2/ T 15%),
2T IR M R AT

F 1 AJA PLA2R HUIAZE it
TRFTA K %45 i el ie 4 5

i it HE i Sl iz
(mg/L) (mg/L) (mg/L) (%)
0 - 0.26 -
0.2 0.46 0.51 -9.80
1.0 1.26 1.11 13.51
5.0 5.26 4.92 6.91

TE =7 RS PLA2R 9Bl A2 524, TRFIA D[] 43
B IE 7

3.MIFFEAS PLA2R HUARAGIIE , (a4 7 1
5 PLA2R HTIARM & 1l 0.455(0.320, 0.593) me/L,
IMN ZH PLA2R % 4°4 2.690(0.717, 7.750) mg/L, 41
[0 22 A 4010 X (2=-3.688,P<0.05) .,

4. PLA2R UK IS Br IMN (4 s P, %o feke
FREXT B RN IMN 4 517 52 108 TAEFRAE (receiver
operating characteristic, ROC) et (& 1), 345
4 2R T 1 FX ( area under curve, AUC) i 0.844, i,
B IS PLA2R $UAAR & b A5 0 78 43 B 5 0 O il B A
B, 2R ROC 2R i 2R S0 FIRE Sk 2 i, 24 il
™ PLA2R $Ui& Y it &t v 2 KT 0.80 mg/L I,
PLA2R Hii&AG 2 W IMN 19 2 405 N 73.0% (46/
63), ¥ 5P 95.6% (86/90) , HEH 1 K 86.3%
(132/153) , V4 0.80 mg/L A PLA2R HUiATE IMN 5
M 2% W{H 90 A ERE AR T B PHYEE 4 4
63 14l IMN &b B 17 1,

1.01

0.8/_,_/_,/_/_71
% 0.6 /

A

®

-4 // — DN

v — BEL
0.2 //
//
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0 Q.2 0.4 0.6 0.8 1.0
1-RE S

B 1 A MR o (IMN) 4188 2 (63 ) 1 55 i N il A2
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5550 IMN 5% PLA2R $iiA/KF i H & 40T .
L 58 {545 BA A s B0 S0 1) IMN SR 35 04, %
AR PRI 95 B X PLA2R AR K - 1Y 520
ZERL (£ 2) B/R, PLA2R P IKEAE A [A] 4E 1 241 K%
ANl B3 0] 8 0] 22 S A Gt 2 R (X AL
10.328 £119.716,%) P<0.05) .

F2 S8 BIRERVERETEE I (IMN) B2 i3
PLA2R HT K152 e PR 2 434

. DUKPHYE  PLA2R HiiAK

E4E I 1 B 1 ¢ BUBC [M(Py Py smg/LL] Gy PMH
AR ()
<40 5 1 0.577(0.320, 0.774)
40~ 60 37 27  2.820(0.646, 6.640) 10.328 0.008
>60 16 14 5.460(1.285, 23.700)
451
1 26 20 2.985(0.443, 12.850)
-0.235* 0.815
L2 32 22 2.810(0.855, 6.413)
i ]
[ 1] 36 23 0.717(0.342, 1.640)
I~ 111 11 9  3.640(0.464, 6.720)  9.716 0.006
11 1] 11 10 4.645(1.223, 12.240)
TE:PLA2R g NRAG A2 20k O 2 i, R X2 i

15 I

NE/INEKE 40 i i | 2Ry M B PLA2R J&
IMN 19 5 H S35, 70% ~ 82% i) IMN H & R Py AT
I PLA2R B {4 2 H £ % H B hudk >, M A
PLA2R J& N Sl SEALEE 1, #HXS 73 F i i 1.85%10°,
HE SRR N i R e E T 8 &
52 ERHKIR) 8 RIS TR 1 25 HA SURA) i 1% L A IX R 1 B
X /N C v N X, Hodr, A ShiRss &
AR B A G2 e O, T AR S AL R0, e &
PR EEXT R /NER 2 40 I PLA2R $E4T R H AR 78
IMN 2B A RS0 G R (A % . PR, 7
PR E T PLA2R UM L A0 5 A — & 1Y
s PR A

IMN J& T [ S e P , A PLA2R Hiik %
P 1gG4 N E ABARHERR 19G Z5 i HoAth 7 7Y i 77
FEUO PRSI BERF S I ) S B A, SR AL 4E i
P 1gG4 —PimiEs , BARAT LU L5 T R4 PLA2R
Uk ABFEAE—E BB IR, AT 5T 8 FH AT IRk
O, DARK BRBEHBZS A5 135 %) PLA2R BifA,

TRFIA ARG 8 Fhric, X R EZ 59
14923 [E 457 B ) /0, 2R 45503 m] 36 31 107" mol/LMY
W R BT B , L4 340 nm MUK M RO,
R 643 nm, KGN FF 4T 730 ps, L AT DL

W A SRDECFNREE TP b s, Ak i [a] ] L % 114 2
A Eu™ (9% 6, SCBRT 5 AT A
TR A=) R -4 B 2% RN 2 R G0 R - 15 -1 5 1Y
RAEEE G 38 TR R 0%, YR
B EYUE L, e 4 MEY R R
SEFNZE SCHUE SRR, I ARAS T 5 pe/L i R
fRORE RS

AWFFEIEM T M5 PLA2R HUAAKS X IMN
WA, 45 5 Bk PLA2R $UARKS 2 W IMN (1)
RIGPEN 73.0% , 75 5 PE 4 95.6% , ROC i1 £ AUC
7 0.844, FULRAT L Z TR AR U XS IMN (1912 B
ABEME, B, F NS EZRHTPECRIE T
Western blot 1 it} B¢ 4 92 W Fff Il %2 ( enzyme-linked
immunosorbent assay, ELISA) F; W % i & &
O e e 5 RS 22 R K (60% ~
96.5%) " BENCABE NI N Tk B S ik
XA B 1) 5 AR K- 225K &, T RE A7 76 R H)
Western blot #1E & 4% A &, AN A 6 R,
ELISA HiA P 7 8., 402 A7 A G b Ak 1 a5
GHER EORREMERG 1 BT £ 57 1Y TRFIA
R 773, 5280 T PLA2R ARy & it 40T, 76 firk e
it B 0 2 ) (57 BEL IV S50 ) ] s, 38 2058 KR M AR A T
ARG T8, & E(E 55 ELISA B R faE ",
BRI, A= T i EL A BB 0 i A FH A

AWK, =40 % #% PLA2R Pk BHE R <
40 % FHIR BT, A REHEN S fF, X5 KX
Mk HGE A A, A T ~ T3 IMN BRI
PLA2R Bk, & B[R B 43 30 58 327 TR0 (AR 7K F
25, A4 HEAE S A PLA2R HiiA i BH
SRR IMN J 1 0 J 5 180 s 4 5 O 41 e R i b ik
F14) ML 5 9 R e 1 s T R 7 AP A R L, A
I, PLA2R HriR ] /£ IMN Hi i & & FA T AU T
FIFER .

L 0.80 mg/L & PLA2R UK IMN (1) I {H
ARWFFE R IE 4 BUHERBAEER 17 G BAE, fd B
FR B PEE B A 0 R, AR BR IMN A, H
il B 5 AT T BEAR (I3 PLA2R Puif & &t 46 5 7t
o 1 IMN G I Y PLA2R PR & 2 52 2
Oy AR FEAFAE R B B v BE IS . (1) IMN B ¥ Bl
N AR AL AAYT I UEJE | L R PLA2R HUik &
AL A AT I RSB E RS20
BT — 4 5 (2) RAhER IR PLA2R H 4]
PURS AN HEVRA T PLA2R HURAFEM S
1925 5 SEUR N HELE PLA2R HilA A REIR I E 20 i



AR E A S A 55 20k 2018 4FE 6 H 45 38 %45 6 1)

Chin ] Nuel Med Mol Imaging, Jun. 2018, Vol. 38,

No. 6 - 407 -

J5L, SR A AR 22, BA

) AT o AE 4 I 1Y

TAERZ LI,
MR K

(1]

(9]

] Beck LH Jr,

2 % X W

| B 5 e S P R Ve SR N BRI L R e A B
MIHIDCHEL T Fh e ER 2535, 2014, 30(4) : 310-312. DOI;
10.3760/ c¢ma.j.issn. 1001-7097.2014.04.012.

Chen YZ, Yue H. Correlation between glomerular filtration rate and
clinical pathology of idiopathic membranous nephropathy patients
[J]. Chin J Nephrol, 2014, 30(4). 310-312. DOI; 10.3760/
ema.j.issn. 1001-7097.2014.04.012.

Ronco P, Debiec H. Advances in membranous nephropathy ;
stories of a lcmg J(Illlllt‘\[,l Clin Exp Pharmacol Pl’l\‘s](ll 2011, 38
(7) : 460-466. DOI;10.1111/].1440-1681.2011.05506.x.

Beck LH Jr,

lipase A, receptor as target antigen in idiopathic membranous ne-

SUCCess

Bonegio RG, Lambeau G, et al. M-type phospho-

phropathy[ J]. N Engl J Med, 2009, 361 (1) 11-21. DOI; 10.
1056/ NEJMoa0810457.
] MGG, EHEHE TR S s A AU e DO Y (B

IS KU 85U R BRI A, SR BRI D ] e BE
FRFERESEAL, 2015, 37(5): 562-566. DOIL; 10.3881/j. issn.
1000-503X.2015.05.012.

Dong HR, Wang YY, Wang GQ,

histochemistry and immunofluorescene staining in detection of phos-

et al. Application of immnuno-
pholipase A, receptor on paraffin section of renal biopsy tissue[ J].
Acta Acad Med Sinicae, 2015, 37(5) : 562-566. DOI.10.3881/].
issn.1000-503X.2015.05.012.

| Peroutka RJ, Elshourbagy N, Piech T, et al. Enhanced protein ex-

pression in mammalian cells using engineered SUMO fusions: se-
creted phospholipase A2[ J]. Protein Sci, 2008, 17(9): 1586-
1595. DOI;10.1110/ps.035576.108.

| Debiec H, Hanoy M, Francois A, et al. Recurrent membranous ne-

phropathy in an allograft caused by IgG3k targeting the PLA2 re-
ceptor[ J]. J Am Soc Nephrol, 2012, 23(12) : 1949-1954. DOI:
10.1681/ASN.2012060577.

Qin W, Beck LH Jr, Zeng C, et al. Anti-phospholipase A2 recep-
tor antibody in membranous nephropathy [ J]. J Am Soc Nephrol,
2011, 22(6) . 1137-1143. DOI.10.1681/ASN.2010090967.
Fervenza FC, Beck DM,
depletion of anti-PLA2R autoantibodies predicts response in mem-
branous nephmpalh}-‘[ J1. ] Am Soc Nephrol, 2011, 22(8) . 1543-
1550. DOI; 10.1681/ASN.2010111125.

Hoxha E, Kneifler U, Stege G, et al. Enhanced expression of the

et al. Rituximab-induced

[10

[11]

[14]

—

| Skl W) ) A3 B e AR (M ]

) A B, T,

] Dihnrich C, Komorowski L,

M-type phospholipase A2 receptor in glomeruli correlates with ser-
um receptor antibodies in primary membranous nephropathy [ J].
Kidney Int, 2012, 82(7) : 797-804. DOI.:10.1038/ki.2012.209.
WA ORI, Al AN AR P W 5 I M R R R G A2
SARBUAR R TgC R AT BEFE[ ], P AR iR 24,
2014, 30(6) : 406-412. DOI; 10.3760/ cma. j.issn. 1001-7097.2014. 06.
002.

Chen X, Cai MS, Wang M. Anti-PLA2R autoantibodies in serum
and IgG subclass deposits on glomeruli in undetermined atypical
Chin J Nephrol, 2014, 30(6) .
406-412. DOI:10.3760/cma.j.issn.1001-7097.2014.06.002.

membranous nephropathy [ J ].

SN, X e B BEIE P 1eG 8] 43 BE9E S fi i
SrbrEny A [] j.rf [6] 52 46 12 Wi 2, 2012, 16(1) . 16-19.

DOI;10.3969/].issn.1007-4287.2012.01.006.
Hu ZG, Liu J, Ye Y, et al. Detection of anticardiolipin antibody
IgG by time-resolved fluoroimmunoassay [ J ]. Clin J Lab Diagn,
2012, 16( 1) 16-19. DOI; 10.3969/j. issn. 1007-4287.2012.01.
006.

Lot BB 2R
thEE, 2009. 6-8.

Wu YS, Li M. Time-resolved immunofluorescence technique[ M].
Beijing: Military Medical Science Press, 2009. 6-8.

NG B A2 SZIRGTIALER R 1R T
F A WA [ 1], PR SR R 2R 2%, 2015, 38(9)
595-599. DOI:10.3760/cma.j.issn. 1009-9158.2015.09.007.

Niu GH, Gao Y], Wang BS, et al. Diagnostic value of serum anti-
phospholipase A2 receptor antibodies ( PLA2R) in idiopathic
2015, 38(9);
595-599. DOI; 10.3760/cma.j.issn.1009-9158.2015.09.007.

W oF B, T A S5 RN B I 9 5 A s Y
NGHE A2- 1 B KHUBENRAG A2 SZARHUIA M AR SCHEMF [ T].
RE:, 2015, 18(9) : 1018-1022. DOI;10.3969/].issn. 1007-
9572.2015.09.009.

Yang XF, Pan YB, Ding GH, et al. Correlation of secreted phos-

membranous nﬂpllrupalhy [ J ] Chin J Lab Med,

pholipase A2 -1 B, anti-phospholipase A2 receptor antibody with
idiopathic membranous nephropathy among adult patients[ J]. Chin
Gen Pract, 2015, 18(9) : 1018-1022. DOI;10.3969/].issn.1007-
9572.2015.09.009.

Probst C,

standardized ELISA for the determination of autoantibodies against

et al. Development of a

human M-type phospholipase A2 receptor in primary membranous
nephropathy[ J]. Clin Chim Acta, 2013, 421, 213-218. DOI; 10.
1016/j.cca.2013.03.015.

( Wik H 191:2017-11-30)



