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(#EZ] BHE BF5EMBEEIERGE A2 21K (PLA2R) Y FE R £ 2505 15 b [ 4R U DU B4
KRR B (IMN) I AHSCME . ik I H R A BiE 0 - BR kR B A 2 457k (PCR-
RFLP) 7 A1 95 151] IMN £ # (IMN 20 ) Kz 232 {51 fidt Jé R #6: % (HC 41 ) PLA2R % [H rs35771982
1153828323 WA o7 5 1 JE PRI B A JEPRUAGI% , 5 58 TMIN 4R HC 2 a) 0 551 | R I 8 4 4
(BMI) AHPEEL . IMN ZH 9 F- 24 4F % | Ser, ST [E B2 (TC) F1 24 h FREE 1 A0 34 3 = F HC 41 (3
P<0.01);IfiL 7 Alb Fl eGFR . Z X T HC 41 (P < 0.01) . IMN £ rs35771982 {7 s, CC F K # Al €
SN L TR A AR R A I R T HC 4H () = 13.658, P =0.001 ;)° = 15315, P =9.10x107) , 1M /5 £H
() 13828323 {7 s, Jk P 50 A1 45407 i PRI SR SR (19 22 53 TC SR 1T 8 o 135771982 137 44 CC F H AL 5
AEWE PRSI BMIL LR L IL7E Al \TC . Ser.eGFR & 24 h JR 5 H 2t 253548 CAH &1 . rs35771982
LS IER AL AR TC . Ser Iz eGFR 5 IMN [ % 95 #H 2, 1s35771982 37 5 Y CC FE PR 512 IMN 19
fE R 2 (OR = 4.408,95% CI 1.488 ~ 13.058) . Z5i€ o' [ WU A BE PLA2R rs35771982 {7 A5,
L 2 A METT BE 5 IMN 5 S8 AH 56 | T 153828323 4o 5 JE A 2 25 M 5 IMN JoAH )6, 1s35771982
7 #5 CC HE R R IMN 4 fG 16 P 2

[RgER] B/AERE %M  ZR, MABEIRIG A2, 280, B R

Correlation of M-type phospholipase A2 receptor genetic polymorphism with idiopathic
membranous nephropathy ZHOU Guang-yu, SUN Yan-xia, ZHOU Li-xiang, YU Jing, GUO Ying,
YIN Min. Department of Nephrology, China-Japan Union Hospital, Jilin University, Changchun 130033,
China

[Abstract] Objective To investigate the correlation of M - type phospholipase A2 receptor
(PLA2R) genetic polymorphism in two single nucleotide polymorphisms (SNPs) with idiopathic
membranous nephropathy (IMN) of Chinese Han population in Northeast China. Methods A total of
327 individuals were enrolled in the study including 95 adult patients with biopsy - proved IMN (IMN
group) followed up for (25.4+11.6) months and 232 healthy people identified by healthy examination in
China - Japan Union Hospital of Jilin University (HC group). Polymerase chain reaction - restriction
fragment length polymorphism (PCR - RFLP) was used to detect the genotype and allele frequency of
1535771982 and 1rs3828323 site in PLA2R gene. The X’ test was performed to compare the distribution
difference of allelic frequency and genotype frequency of the two sites in PLA2R gene between two
groups. Unconditional Logistic regression analysis was used to determine the risk factor of IMN.
Results IMN and HC group were matched in male predominance and body mass index (BMI).
Patients with IMN were older than the healthy controls and had higher Scr, serum total cholesterol (TC),

24 -hour urine protein level and lower serum albumin (Alb) level, lower estimated glomerular filtration
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rate (eGFR) than the healthy controls (all P <0.01). The CC genotype frequency and the C allele
frequency at SNP rs35771982 site of PLA2R gene in IMN group were significantly higher than those in
HC group ( x*=13.658, P=0.001; x> =15.315, P=9.10x 107), whereas there was no distribution
difference of genotype and allele frequency at 1s3828323 site between two groups (x° = 2.844, P =
0.241; x¥* =2.959, P =0.085). The CC genotype at rs35771982 site in patients with IMN was not
related to age, gender, BMI, blood pressure and several laboratory indexes such as Alb, TC, Ser, eGFR
and 24 -hour urine protein level (all P > 0.05). Unconditional Logistic regression analysis revealed that
the genotype at rs35771982, age, TC, Scr and eGFR were correlated with IMN occurrence. The CC
genotype at rs35771982 was the risk factor of IMN (OR = 4.408, 95%CI 1.488-13.058).

The CC genotype and C allele at rs35771982 site in PLA2R may be associated with the susceptibility

Conclusions

to IMN, whereas the correlation between gene polymorphism at rs3828323 site and IMN is not
demonstrated. The CC genotype at rs35771982 is the independent risk factor of IMN in Chinese Han

population in Northeast China.
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W SHEEL(TC ) Ser .24 h JRAE A H LB E /N
BRUE I 2R (eGFR) AFHE bR o 43 Tl 107 FH 40 Ty 45 7%
S Al JIEL [T P it 3 G 0 TC., 5 A TR T2 A 0 Ser,
% T S WK 24 h R B i . #% Cockroft -
Gault 23 eGFR .

2. DNA $2H: SR AMNE K 2 ml, 5% EDTA 4T
&E , ¥ I DNA $2 B ) &5 (3£ B Qiagen) BT 5,
AN JE I 20 R DNA bR AR B —20°C AT o

3. PLA2R 3 Z & ki . L PCR-BE i1
Pk A B B 2 8 23 A 80K (PCR-RFLP) £
PLA2R JE K AF 5 DX WG A7 0 1) FRAZ TR 2 38
P (SNP) o MR35 SCHik[S] S SNP 088 kG 2R, 16 £
£ F ANZE PLA2R £ [H (gene 1D :22925) % 5 5 4h i
F X Y rs35771982 Al 55 22 5 4 B X Y
rs3828323 WM A . HRHE PLA2R JE K AU IR 7
15y STt 519, i H A TaKaRa 22 F) A .
1s35771982: |15 #) 5°- CGCTGTTAAGTATTACA
GATGAAACTG-3", T i 51 ¥ 5°- ATTTACCTCTGG
GCTCCAATTC-3", ¥ # K JiF 24 167 bp, 1s3828323:
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519 5°-CTGGAAAATGGTATTTTGAAGAC-3,
FE51 4 5°-TGTAAGTTCTGTTTCCATATTCTAAG-
3, P WK K 144 bp, PCR W £ 4 - 95°C Fi A
£ 10 min, 95°CZ% % 1 min, 49°CiE kK 1.5 min, 72°C
FEAH 3 min, 40 PN EHR, 72°CHEAH 10 min. 43 5] B
FHOBR P P YD B§ BbsI M1 HpyCHAII fi 41
rs35771982 137 s, FI rs3828323 {17 s i) PCR ™ 14 7
W, 37°CHE 1, 3.5% T i A 5 e LUk, R e AR 3
BT R GE WL E Y 8 255 I SRk PR B 2%

4. GErt oA THERE AR L IR R | BN
HAF A Hardy-Weinberg “F-fiif o 713 58 B} E & 7311
BE Dhx x5 w38 15 A 00 A Bl LA 47 B (4
FE) FoR  THECROR VA o 3808 . 3R Hiy ke
56 43 A7 9 21 (8] PLA2R 3 PR U 351 % i 45 37 56 [R5
oA 25 5, IF A b 3R i AE o B 45 R
Bonferroni 2 B AR IE , B 2 MK SE R BT b o
B/ 580, B P < 0.025(0.05/2) #1022 574 48
THEEE o A ]I PR S 80001 i B8 8} L3R
FH e 5, THECSER LR Fl K 9% . IMN I 15
A 2 43 B >k FH AE 25 14 Logistic — ot [l 9 . K H
Kaplan - Meier A 2R B B A G 2R B
Ki 5 (Log rank test) o F SPSS 16.0 % 4 i F7 4811
5T o

B R

L. Il AR WERE . TMN 2 1 HC 41 7 41 18] /9 4 51
Je BMIAHDE L o IMN 21 %) 37 35 45 1% 2 3% & T HC
H(P<0.01); W4 W& T HCH(P<0.05);
1M ¥ Alb . eGFR ¥ i K T HC 41 (¥ P < 0.01) ,
1M Ser TC.24 h JREE H & ¥ B F & T HCH (1
P<0.01). PH4LE & KRR 225 LG22 L.
W,

2. PLA2R K& (K] W A~ 7 g 09 ik TR 20 3 #
PLA2R 3 [H 135771982 {3 s5 A7 76 G-C FE H 248,
FE B EAT 280, Wi E AR GG 4B R A8 C6
Mgl & 28 48 CCo M3k [H 41 DNA 97 3% 8 &
rs35771982 {0 s B F BE K B2 167 bp , 28 R i 7k
PN DI Bbsl BV J5 , mI RGN 51 3 F 3k AL . GG 3
H#I(167 bp) .CG HPH AL (167 bp . 116 bp F1 51 bp) .
CC H: A A (116 bp. 51 bp) , WK 1. PLAR % [H
rs3828323 v ;A7 AE C-T e R 2848, JE N HLF &
A, WA CCL A4 A A CT Mgl & =48

R PHM IR FOR (3 £5)

iH IMN 21 HC4H
kS 95 232
() 52.20+7.19" 31.45+5.71
B 58/37 141/91
BMI(kg/m’) 22.9+1.0 22.7+1.0
e R (mm He) 139.9+18.7" 121.7£13.4
EF3KHE (mm Hg) 81.2+11.4 74.6£9.6
eGFR 45.89+17.73" 81.5717.22
Ser(pwmol/L) 104.01+65.98" 67.44+11.10
Alb(g/L) 24.18+3.24" 43.55+2.54
TC(mmol/L) 7.761.25" 4.05+0.90

24 h R ER]g, M(EH)]  5.32(3.50~9.08)  0.06(0.01~0.27)

W 2 eGFR A4 :ml - min™+ (1.73 m?) " ; 5 HC 41 1L %%, P < 0.05,
P <0.01
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T 2 A 1835771982 i 5 BE Bl 22 25 PE[M: 50 bp DNA #ridis 1
GG =AY (167 bp) 32: CG HE [N 1Y (167 bp . 116 bp H1 51 bp) ;3
CCHEH (116 bp .51 bp)]; B:rs3828323 fif i FE [N £ 25 PE[M : 50
bp DNA Frii; 1:CC IR I (144 bp) 52 CTHE[H AL (144 bp .75 bp
F169 bp) ;3: TTH B (75 bp .69 bp) 5 K 75 bp 1 69 bp 17 & 4
3T, HUK R R W 4 A5 T A

1 PLA2R 3 [A rs35771982 Fil rs3828323 1 {37 s 3 [H] £ 54k
(PCR-RFLP)

TT. MEEHZH DNA 975 Hi 7 rs3828323 fii s 1 J
BEK A 144 bp , £ B P9 DI Hpy CHATIL i 1)
Jo, ATRG N ) 3 A PR Y . CC PR AY (144 bp) (CT
FEPH Y (144 bp .75 bp 169 bp) \TT HE K K (75 bp.
69 bp), WL 1,

3. PLA2R 3 PR A~ i, 32k PR 0 % 2o 3k R At
R B AL - 4 9% PLA2R JE A 135771982 Fil
153828323 {37 s 5& K Y 43 41 £ 17 Hardy- Weinberg -
K 5, 45 R AT A AL T i 2 B (P> 0.05) .
rs35771982 i 25 H , IMN 4 CC 3 K 7 i € 4547 3
) R B % E T HC 4 (¥ =13.658, P =
0.001;)° =15.315, P =9.10x10") , % Bonferroni £
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K2 P PLA2R K 1s35771982 7 5 Aty 55 X 40 J%
SV AR 2 A I A [ (%) |

SR A EED
4 ik
cc GG+CG C G
IMN 95 67(70.5%)  28(29.5%) 158(83.2%)  32(16.8%)

HC 232 11449.1%) 118(50.9%) 316(68.1%) 148(31.9%)

=3 W4 PLA2R K 153828323 {7 M, M1t 5L PR 7Y J% 45457
FE RT3 B L3880 (%) |

. S A SRR
A Bk
TT CC+CT T C
IMN 95  5(53%) 9094.7%)  42(22.1%) 148(77.9%)
HC 232 219.1%) 211(90.9%) 133(28.7%) 331(71.3%)

EE, EPRESMAEASRITEEX, k2, 1
rs3828323 {37 15 17 281 Fty e PRI 780 A1 45 5k [ At R 4
MMER TG ERE L (¢ =2.844,P=0.241 ) =
2.959,P=0.085), W33,

4. PLA2R 3t [H 135771982 i 4 CC L H 81 5
IMN IIf5 R4 25 B9 AR G - 95 1 IMN HR 3, CC 3
(K74 67 1] , GG+CG F K 51 28 1] , 7 35k PR 74 24 [ia] 4
#& PES L BMI L | IfLTE Alb . TC | Ser. eGFR JZ
24 hRE A EERIRNES B LS ITHE XL,

5. PLA2R %[5l rs35771982 fii 5 CC 5L P 50 5
TMIN 3 B 43 309 149 A OGP« AR 90 B o L Pl B ol 2
#% Ehrenreich-Churg [ T ~ IV 1 43 Wi #5 o XJ 95 4]
IMN B E AT B o 9. 1 - #9933 45, 11 #8427
B, T -T3 18491, I3 1049, I-1V ) 7 9, &5 50
7~ PLA2R & A rs35771982 47 55 CC L HI AL 5 GG +
CG JLFI BRI [8] , B 25 S5 RG24

6. PLA2R 3 [H] rs35771982 {7 /5 CC KL K Y 5
T IR 2 i A S 67 I CC JE P B 4H B 1
YK BE T I DR T N 5.07(3.50 ~ 7.91) g/d; 28 1]
GG+CG H: B4 5 J5 1 R B DT 9 IR 2 1 i R 5.30
(3.52~9.08) g/d, M 2H BE 7 I} IR 2 12 10 25 7
giitr X

7. PLA2R 3 [H 135771982 i 4 CC LK %1 5
B A7 3G R B AH S . B Kaplan-Meier 42 £7 43 #7
M2k, A Ser 7F i 1A% L) E, 80k & S ESRD , 54
T2 NS, FE 135771982 137 5 CC 3 R 1 67 14]
IMN H 2 F1dE CC 3K 7Y 28 4] IMN & 1) B A7 1%
R, R R CCRMABBHF 1.2 3FMILFHM
B FETE R 508 99.0% . 92.5% . 82.1% ; E CC FE: A
BUARH 1.2 3 4F 10 5 1 B A7 00 R o0l ol

1.04 e
A 0.8 ke
ﬁ
ny 0.6
=
" 0.47
R
0.2
B CCF:[H A 5
0 ® F CC LN R B
0.00 1.00 2.00 3.00 4.00
Fifi 17 Bisf 1] (4F-)
B2 rs35771982 7 i CC FHE K AR CC FH R AU G
IMN £B & B A7 00 R Y L

92.5% .92.5% .82.1% . Widl'B 1716 H M 2 7 I8
R, WK 2,

8. IMN 4 & I8 K % 43 B« LA IMN Ry i 4% &
TEPE LK R AR IS | IR L IV Alb . TC . eGFR K
24 h FREE = 480 o B AR R4 AT B R AR
Z5MF Logistic —JT M1H 3 #7 , 45 2R 5l 7R 135771982
A LR A AR (TC L eGFR 5 IMN 1 % 9% %%
YIAH G 5 1535771982 £/ A5 1Y CC 3 PR AU 1y H # Lk
(OR) =4.408,95%CI 1.488 ~13.058, W4, £
K& 5 #7 Bos , BIE 4 % L TC & eGFR J5
1535771982 137 15 1) CC 3 R U1 B{E N 2.855 , Wald
{84 6.205, OR = 17.382,95%CI 1.838 ~ 164.374.,

R4 IMNFER AR ol E 24

By BIH  Wald{§ OR{H 95% CI
1535771982 37 15
1483  7.167  4.408 1.488~13.058
1Y CC F P 28
S 0391 59.140  1.479 1.339~1.634
TC 3.666 28340  39.083  10.136~150.699
eGFR -0.108 91.466  0.897 0.878~0.917

i

PLA2R J& MIXS 43 F J5i fit 0 185 000 9 1 1Y 5
B H, BB ERIA T A /NERAY 2 4 i L, 8
o S EC A AT PRI I A2 455, 2 51 A1
ST AR R B R DA B 5 A AR AR DY TR
ARETL™™ . PLA2R 731 1 & & F e & R 1Y N-K
Uit X EF AR AR T RS R 8 N I 2 RS Y C
B O%E K R4 M B (C- type lectin domains,
CTLD) 1745 (4 585 38 0 14N C- oA i L It
J X % 45 b 41 M. CTLD 5 0 35 285 #4303 31 35
(carbohydrate - recognition domains , CRD ) H-745 [A] it
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PE, T2 5 4 A58 500 A L 20 i S AR b
PR B IE Ak U0 A L K 441 A [ A B A 45 2
FhIIEE® M, Beck %% #E IMN f8 45 1) PLA2R 1
PR S PR U PLA2R R 5 8 08 JEL G 7, $m
PLA2R R &4 F A5 e A BB Pl &4,
FAHLAR = 4 A B Pk, B PLA2R $L )7 R A1 5
PLA2R H B ¥iikss &0 Kb IRATHE N PLA2R /9
FE N 28 AR 5k 2 R A, 5 B PLA2R 4 T
CTLD X 35k 25 44 i A5 1k , M Tfij 2% 5% PLA2R 1) Bt Ji
AL, AR = A 4 T v A B PR, F BUIMN
1 19 B B8 0

PLA2R & AFAEVF 2 AR AT IR 2 8 PR A
rs35771982 Fl rs3828323 J2: & fith CTLD 45 F4) 1 i
B PASAE HorP 1s35771982 437 T PLA2R %5 [H 14
85 5N T IX AL AR TE G-C [ 48 5 5L
H R BR B KA R, 13828323 i T4 22 5 4k
X A S AETE C-T 35 R 58 728 S B0H 42 18 9k
22 F R A . 1s35771982 il 1s3828323 By HE [ £
AYERTHE S IMN (1) 55 B A1 0 AR BESE Bow
Fh [ AR b b XU N BE PLA2R JE A 4 1535771982
DL TR S HE R G N C, fd B R AS: # F IMN £
HH LA RAE CCHEEAIZ L, 4351 5 49.1%
F170.5% , Hoyk o~ CG e R AL 43 53] 5 fk R ARG &
HIMN B2 1Y 37.9% F1 25.3% , i GG 5 A BRI 4
12.9%f14.2% . IMN H 3 rs35771982 i}, CC FE A
R C A5 A7 5 DR 0 0 56 1) i 28 s T g R AR
R AHAF, 28] PLA2R 1535771982 {37 5 it 5L
K2 505 IMN &0 % VA G . BLabh , AR F 5
g5 LR, IMN 415 {a B X PR 2 rs3828323 {7 1
RSN LR RN EZF LRI %, 5
Kim 5859 238 AN — 25, o0t 2 i B AR,
J A R R

dE 4% M Logistic — Jo [0 H 4 # & 7
1535771982 o7 i FE P Y AR 1% \TC .eGFR 5 IMN 1Y
KR YA ; Z R R IEAF RS (TC 2 eGFR )5,
rs35771982 37 14 fY CC 5 K AU AT 15 IMN 25 PIAH 5% |
BB ATTIA N 135771982 37 55, 1Y CC i PH 784 2% TMN
KR BT Sl R E kR ORI E S A
HERZE AT, — 20 501 R 1s35771982 137
J1CC R H R S AR IS PR BMI, I | L7 Alb
TC.Scr.eGFR .24 h )R I & 55 48 bR, Ko #9330
S PTG H 3, L5 Bl DT E R R S A G
PR CC B AT BE 5 IMN 14 & 0 4E 18 e 1 I

PR W KR 97 5 e 1 22 ff Jo A5G . Kaplan-Meier
A BTl R 45 R R, CC S P R FN AR cC 3
BB E B AP TG RN T RS X, 8 CC
PR 70 55 BT o ) e R TG R O, 5 R
TEAHAF,

i bk, b B AR dE % N B PLA2R
1s35771982 37y, L K Z2 5 M 7] B 55 IMN & 844 AH
XK, 1M 13828323 i 5 Kk A 2 5 Mk 5 IMN JoAH ¢ 5
rs35771982 1y 5 CC & [K #F1 C &5 i 3 A J& IMN
() 0 57 S B P 2 o ARF 50K o -4k B IR TMN 1Y
FE DR 5 P A S K
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