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The correlation of FCN2 and MASP1 with prognostic risk stratification in IgA nephropathy
JIANG Yumeng, LU Guoyuan, LI Jianzhong"
Department of Nephrology the First Affiliated Hospital of Soochow University , Suzhou 215006, China

[Abstract] Objective: To explore the predictive value of ficolin (FCN) 2 and mannose - binding lectin - associated serine protease
(MASP) 1 in the risk stratification of IgA nephropathy, and to assess their potential application in the Nanjing IgA nephropathy risk
stratification system (NJIgAN-RSS). Methods: A total of 51 patients with primary IgA nephropathy confirmed by renal biopsy and 20
healthy controls were enrolled. Serum levels of FCN2 and MASP1 were measured by enzyme-linked immunosorbent assay (ELISA).
Based on the NJIgAN-RSS, patients were divided into a low-risk group (RSS 0-1) and a moderate - high - risk group (RSS 2-4).
Correlation analyses were conducted to evaluate the relationships between FCN2, MASPI, and various clinical and pathological
indicators. Additionally, the predictive value of these biomarkers in the risk stratification of IgA nephropathy was explored. Results:
Serum FCN2 levels in patients with IgA nephropathy were significantly elevated compared to those in healthy controls. Furthermore,
FCN2 levels exhibited a positive correlation with the urine protein-to-creatinine ratio(UPCR), 24 h urine protein excretion (UPE), and
endocapillary hypercellularity. Additionally, MASPI levels demonstrated a positive correlation with UPCR; UPE, and urinary red blood
cells. Notably, both eGFR and serum FCN2 were identified as independent predictors for the medium - to - high - risk group in IgA
nephropathy. Conclusion: Serum FCN2 possesses a high predictive value for prognostic risk stratification in IgA nephropathy.
[Key words] IgA nephropathy; lectin pathway; FCN2; MASP1; prognostic risk stratification

[J Nanjing Med Univ,2025,45(11): 1616-1625]

[(EE£TH] THE ERRERES (BK20231199); 750 i1 27 TAE QI H (SKY2022141) ; S [ 27 5 PR 17 5 25 51258 3 T il
W (2023KFKT07)
815 4 (Corresponding author) , E-mail: lijianzhong1511@suda.edu.cn (ORCID: 0000-0001-8100-975X)



FAS L 11
2025 11 H

Lefi, A ETT, ZEE . FCN2 FMIMASPL 5 TgA B9 1 i U 20 2 AR e L) .
B R RS R CH AR REERRD » 2025, 45(11): 1616-1625

<1617

IgA "B 97 (IgA nephropathy, [gAN) f& 4= Bk F| A
B W LR SRR AR B AN BRI 22— Ll PR I A
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HH =8 (riglyceride, TG & H[EEE (total cholesterol ,
TC) M JLEF (serum creatinine, Ser) « FEHIZ C(eystatin
C, Cys-C) \ JR & H/JK UL EF EEAE Curine protein-to-
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HE 32, SR FH ELISA A& I 79 25 1f 37 =R FCN2 F1 MASP1
WHECE 1) . I Mann-Whitney U A5 56 LE 45 9 41
2 VB I 375 R B 22 S, 45 RN TgAN 41 135 FCN2
W [20.19(16.91, 28.28) we/mL ] & & w5 T % HE 2
[16.78 (13.58,21.06) wg/mL], H # %A G it 2 &
X (P < 0.01); 1 IgAN 41 1fiL i MASP1 #& & [20.59
(16.25, 29.50) pg/ml] B % &= F %F H& 4 [19.15
(16.81,21.12) we/mL1, (H B4 [H] 2 F TG Ge vh 5 2 X
(P=0.12).
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Serum FCN2 is significantly elevated in IgAN patients, while MASP1

shows no significant difference. "P < 0.01.

B 1 ;& FCN2F1 MASP1 7£ # 4H i8] ik 7k S 3 L
Figure 1 Comparison of serum FCN2 and MASP1 levels

between the two groups
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45 NJIgAN-RSS K 51 491 IgAN 8. 7 AL
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(10 B /0N 3Kk 25 48/ 18] o 41 44 4K (T 35 08 TO (52 B R
X <25%) , Ifil H /& &5 2H 5 8 5] (44.4% ) 79 TO, 9
(55.6%) N TUT2 (52 B % 11X >25%) , 2H 18] 22 ¢ H.
B Gt 2E B L (Fisher FEHIKG I, P < 0.001, % 1),
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Table 1 Clinical and pathological characteristics of IgAN patients in the low-risk and moderate-high-risk groups

Characteristic Low-risk group(n=34) Moderate-high-risk group(n=17) P
Agel years, M(Pss, Pss) ] 35(30,45) 36(30,46) 0.542
Sex[n(%) ] 0.839
Male 13(38.2) 7(41.2)
Female 21(61.8) 10(58.8)
eGFR[mL/(min-1.73 m*) ,M(Pss, Py) ] 109.1(88.1,115.3) 80.2(55.7,97.1) 0.002
UPCR[M(Pas,Ps)] 0.65(0.41,1.17) 1.69(1.25,2.39) <0.001
UPE[g/24 h,M(Pss,Ps) ] 0.95(0.65,1.78) 2.11(1.34,3.97) <0.001
WBC[X10°/L, M (Pss,Pss) ] 6.93(5.56,8.06) 7.23(5.73,8.67) 0.603
Hb(g/L,X % 5) 131 +23 129 16 0.549
PLT[X10°/L,M(Pss,Pss) ] 242(205,284) 257(235,297) 0.280
TG mmol/L, M(Pss, Pss) ] 1.74(1.22,2.28) 1.61(1.12,2.36) 0.689
TC[ mmol/L, M(Pss, Pys) 4.89(4.46,5.59) 5.10(4.11,5.86) 0.653
ALB(g/L,X % 5) 38.8£4.6 36.8 +4.5 0.086
Ser[ pmol/L, M(Pas, Pss) ] 72.1(58.3,85.5) 87.4(70.4,133.8) 0.014
Cys-Clmg/L,M(Pss,Pss) ] 0.93(0.82,1.13) 1.37(0.98,1.95) 0.002
U-RBC[/uL,M(Pss,Pss) ] 28.17(11.23,79.05) 45.74(15.84,206.73) 0.223
FCN2[ pg/mL, M(Pss, Pss) ] 19.03(15.33,24.08) 27.68(20.52,36.83) 0.003
MASP1[ pg/mL, M(Pss, Pss) ] 19.84(15.54,25.42) 23.11(19.96,33.03) 0.063
M[n(%)] 0.234
MO 20(58.8) 7(41.2)
Ml 14(41.2) 10(58.8)
E[n(%)] 0.682
EO 22(64.7) 10(58.8)
El 12(35.3) 7(41.2)
S[n(%) ] 0.334
S0 11(32.4) 3(17.6)
S1 23(67.6) 14(82.4)
Tn(%)] <0.001
TO 34(100.0) 8(47.1)
T1/T2 0(0) 9(52.9)
Cln(%)] 0.842
Co 19(55.9) 10(58.8)
C1/C2 15(44.1) 7(41.2)

2.3 FCN2A=MASP1 5 IgAN s & % 22 35 ARG 48 % 1k

AHFFIEAG T FCN2 1 MASP1 5 IgAN B4 £
il R 1645 (eGFR.UPCR . UPE.Scr. U-RBC) 2 [A] /]
FHORME, [F) B PR BT T B AITTE MEST-C V¥ 43 8] ) 2
S M SRR, FCN2 5 2 A JR 45 b5 (UPCR.
UPE) & 1IE M55 (K 2A.B), 1fi 55 eGFR. Ser. U-RBC
T A E (B 2C~E) . ILAME MEST-C ¥F4) 1,
B N AR AR 9 B [gAN &3, Hofn
JHEFCN2 /K23 = T E0 B (3D,

MASP1 5 % [ JR$EHr (UPCR.UPE) 2 1IEAH < (H
2F.G),1H5 eGFR 7 & 3 AH KM (B 2HD , 5 U-RBC

5 IE AR (B 20D, 1M #E MEST-C 34> o A& R B
BEERED.
2.4 FCN2 A= MASP1 & NJIgAN-RSS K[ 4 & W &
BT A AR

T NJIgAN-RSS KU 43 )=, UK fi 4 (RSS 0~
143 A i G 2 (RSS 2~4 43 943 2128 &, ok ifiL i
FCN2 5 MASP1 #£47 ROC #£& 4341 (B 4A) , 45 L 18
78 FCN2 {1 AUC 14 0.754 (P=0.003) , R L H B 47
)70 2 % 5 BE /75 117 MASP1 9 AUC B M 0.661 (P=
0.063), HiZWiRiGe L it 222 Lo N T i 7Ef%
4t Il PR 48 b 2 il B in N FCN2 J& % IgAN T Ji5 (1) 38



A5 HH 11

*1620° Mo B R K E R 2025411 A
A =0687 B =0682 C  |50-
67 P<0.001 107 P<0.001 —
=
8 e
4 = . = 100
= * S 61 . z
é - \R} .é
= <
4 3
2' % 5 50_
2 £
Q
()
0 0 0 T T T T 1
10 20 30 40 50
FCN2(pg/mL) FCN2(pg/mL) FCN2(pg/mL)
D 200 r=0.142 E 000 1=0.263
P=0.319 200 e P=0.062
R 600
3400
3 1509 .. 3 300
2 . =
21001 g 2007
5 =
= 100
50 -
T T T T 1 O
0 10 20 30 40 50
FCN2(pg/mL) FCN2(pg/mL)
K =0.357 H
6 ;—6 10 107 r=0.453 150 -
L P<0.001 —
8 =
. on
4 . ~ = 100
o~ - <+ 67 ® .
o E; : E
=} = 44 <
27 S E 50
2 £
Q
[5)
0 0 0 T T T 1
12 20 30 40
MASP1 (pg/mL)
1
200 r=0.072 1 ggg . r=0.385
. . P=0.616 €00 P=0.005
10 400
3 . % 300
E i E 200
2 100 = 7
X 2
2 =
5100
50
T T T 1 O

0 10 20 30 40
MASPI1 (pg/mL)

MASP1 (pg/mL)

A: FCN2 positively correlates with UPCR. B: FCN2 positively correlates with UPE. C: FCN2 shows no significant correlation with eGFR. D: FCN2
shows no significant correlation with Ser. E: FCN2 shows no significant correlation with U-RBC. F: MASP1 positively correlates with UPCR. G: MASP1

positively correlates with UPE. H: MASP1 shows no significant correlation with eGFR. I: MASP1 shows no significant correlation with Scr. J: MASP1

positively correlates with U-RBC.

B2 FCN2F1MASP1 5 IgAN I FRIgFRAIFE X 1%
Figure 2 Correlation of FCN2 and MASP1 with clinical indicators of ISAN
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Serum FCN2 and MASPI levels in IgA nephropathy patients are stratified by the Oxford MEST-C scores. FCN2 levels are significantly higher in E1

than EO(P < 0.01) but show no significant difference across M, S, T, or C scores. MASP1 levels do not differ significantly across any MEST-C scores.

"P<0.01.

3 FCN2F1MASP1 £ 5] IgAN 43 MEST-C i¥4> 40 (8] 89 bL 4%
Figure 3 Comparison of FCN2 and MASP1 levels in different Oxford MEST-C groups

fi, AT K AL G R 48 FR AR N AR A (eGFR +
UPE), J& 240 N\ 1L FCN2 A N9 @ 45 7 (eGFR +
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H (eGFR+UPE), JG £ N IfiLiE FCN2 /E N3 R i Y
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AU AUC HZERERL 1 0.969 $2 71 2 0.990 (K 4D) .

k25 BB FCN2 X TgAN U5 KU 20 J2 1 7
MAE R AW 50K B3 a0 B (R fa g H s
FELDE N &, YNGR TR FR (eGFRVTC ALB.
Cys-C- IfiL. 7% FCN2 [ MASP1) F1955 B 48 k5 (M. E. S,
COE N E A&, $E4T Logistic [ A 73 4. 23 H7 45 5
w7, eGFR Al FCN2 J2& 1 i S 2H 1 7 Ll R 2%
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A:In NJIgAN-RSS risk-stratification system, FCN2 shows superior diagnostic efficiency compared with MASP1. B: In NJIgAN-RSS risk-stratification
system, addition of FCN2 leads to an increase of AUC in extended model. C: In CLIN-PATH-Risk5y risk-stratification system, FCN2 shows superior
diagnostic efficiency compared with MASP1. D: In CLIN-PATH-RiskSy risk-stratification system, addition of FCN2 leads to a remarkable increase of
AUC in extended model.
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Figure 4 Diagnostic efficacy of serum FCN2 for prognostic risk of IgAN

LA BR A ST PAE ok o
T MASPY B Ho A i P93 52 48 s P AL A 7 o %2 Logistic EIISHHN IgAN BUS K 5 B HE =

iR RD. Table 2 Logistic regression analysis of factors predicting
3 3 % prognostic risk stratification in IgAN
Factor OR 95%C1 P

TgAN 2 4 BRI IR JEURCTE B /N BRI, TE7R ¢GFR 0945  0.898-0.994  0.027
VG A R A Ll R R I AR A B A A A S TC 0.522 0.217-1.255 0.147
P B ME R TR R Gd-TgA 1 5521 5 St ALB 1.474 0.982-2.210 0.061
PR U 1gG) 4545 AR IR S0 5 550, TR T8 /N Bk Cys-C 4.781 0.652-35.045 0.124
FAJEL 5 WOEAMA R G, 5 BRI G AR AN BT FCN2 1316 1.067-1.623 0.010
AL I 4 1%[14]0 T AE 9 IR T ORMA OE MASP1 1.097 0.960-1.254 0.172
NSRRI e

E3FAMRRITE e, 2 B LFAZ S S(S1s.S0) 9.711 0.627-150.369 0.104

IgAN Ziﬁ ’ %4&1%3%?#2*1&7](?{%1{, ﬁﬁ{;%%’%k% C(C1/C2vs. CO) 0.958 0.051-18.076 0.977
T3 N 2 WG < SR I 7 T FON2 JE O L 41 4 2
5 R 25 #4358 (fibrinogen-like domain, FBG) #F 5 14 KEEAEH , S &8t T8 i) C5b-9 B it 2 &9 4idh
SE4 Gd-TgA1 S0 05 AH DG FC AR, BT 4R S5 00 s B/hEk, SR DhRe RIE"". Bk, FCN2 FTMASPL
MASP fith A #MA 2 B S 321157, MASP1 ZEI0E MASP2  HOAH HAE FIE IgAN () G5 vh e B o

ZHE CA R C2 LA Y C3 e AL B (Cab2a) ()i FE rh i AW TR I IgAN B MLIE FCN2 7K1 2 2 1
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XTHEZH (P < 0.05), 1 MASP1 /KT % F L4 it 2 %
o X5 Medjeral - Thomas %5 " 42 18 1] IgAN £ #
FCN2 J MASP1 37} i 6 45 RAFAE T & , HED ] g
LS NBEIN B Thee it k. (EARE R A, BE
FEWFFCN B35 1 eGFR HR A7 $h 52.6(28.7, 81.8)
[ml/(min - 1.73 m» ], $&71 2 H0ab 112 v 5 BE R
(chronic kidney disease, CKD)G3 H#, 1fif A PA #71] i 2
eGFR FP 7 %% 99.2(77.5,113.5) [mL/(min-1.73 m*) ]
(CKD G1~2 ), &/~ Jo B Wi F5 AR FE B o AR
B Th g {4 B B 22 1) 5 0] TgAN HB 3 1T g DR B4 005
JRIBRT R BEX, A fih & FCN2 A5 ke MR 2
WA TS AL 5 11 MASP1AE NiZ & 42 R Ui 20N 4 77,
HRE T T R B U I AMA SO, X A
BE 'S DhRE AL o 31X — ML B O] AR AT 7 5 BEAE
RIE 2 5, [F 7R FON2 VR A% 3% s v 242
b EADLE S A S W (8 7E AL 5, 17T MASP1 7] B
TEAAE I R TR 4 A o

AT 45 R R W, IgAN B3 1135 FCN2 /K F 5
T A JR ™ L (UPE A1 UPCR) & 6 4 I /85 P 40 A
A ED R RZFIEMX, R 5 eGFR 2 /i K&
B, PEIR FCN2 7T REAE TgAN B8 1 & A IR R A Kk
P 13t JE R R FEAE L, AR L5 1 Th R 4 3 1) B Gk
Tt — DS E . M2 F, MASPL K5
UPE.UPCR % U-RBC 2 1EAH%, 5 eGFR A MEST-C
PO AR LR B ARG, R MASP1 5B DhRe i H 1)
BB WA . Kb, AR TS RS
FCN2 Al G625 1gAN 2 1 JRIE 1 S 5 03 1t e i 72
{H G A 2 DAAE Sy e S50 1R A ST AR s 64, A 5
TE B KFEAH HE— 2D I0IE

6] 5% 55 9 i AR 12 2T 7 Ph o 28 KU 7
BT T EEXT TgAN B8 1 B JIE 905 7L T E NJTgAN-
RSS, X & AR /MEMA AN TR GE, 456 BH IR
PRI BE T A5 TN 'S WY 05 B0 72 o % S AE VP AL
Z RIS ) VAR B ARE A JS , E5E T A B e
C -statistics 1] XGBoost SN i 2 M. FH 1 4 14 T 0] A
A, i ] XGBoost 1574 )\ 36 AN Ifs PR A7 B AR 1 v ik
HH oA g B R 10 NS B, SRS #EAT IE D Cox [
HA i 3 AN R A . X3 B RS
N G/ R) JPE AT 4L EL I (T1/T2) L BRFE A AL EE
#1>25%  UPE>1 g/d, HARHE Cox [2] )4 R ELCNIX 34
AR5y FOAH LA E, AT AA) 2 SSM, K 3 /N8 )
1S5 AN, 15 2RSS, € X 0~1 70 NRSEH, 250 N
FifE, 3~4 5 N fatH . ZFEAL ) C-statistics =T
DL 1 248 56 5 B XU 29 B Cabsolute renal risk, ARR)

B, B NJIgAN-RSS #4221 SSM AR Y AT UK HE T
T TAN B FET G ™, Xie ZE17E o E 22 H0 A B
IR T A& TR, BB S AT 10 AR 2R
AU CLIN A (X 2 lim PRAZE 5D 5 CLIN-PATH 544
(5 MEST-C ¥4 o i MIT 393D« ARHFFTIESE T
CLIN-PATH-Risk5y 77 F& , A J9 it 7t 2 i[5 NJ1-
gAN-RSS XK 73 |72 — 3 —— R 4E T 54E A ESRD 5{
eGFR T [% 50%, 3+ H 7£ & 3L BA #1 #1, CLIN-PATH -
Risk5y J7 #2 1] C-statistics W& = T HAl 772, Rl H 5T
TEEAE AT ISR IR

H A5 FH A= 0 bs B T TgAN T BT 7242
b DR AT ST A8 PEHB PP AL T FCN2 AT MASPT X
PN W br SV AE NJTgAN-RSS 5 KUK 20 J2 o )
T AE - K5 5151 1gAN B35 /0 MR A A AT+ mfa
H, K FH ROC 28 0 HTER 1) FCN2 FTMASP1 75 IgAN
TG 2 T RRE , R B FCN2 28 31 H A2 6 frg 33 0
PERE, 11 MASP1 1 TP RE — M. S RTHF 70 O IE B
1E TgAN T 5 A5 3L o DL 59% 1) XU A 2R A R 43 2L I
HAT G ™, BRI AHIT 7045 CLIN-PATH-Risk Sy %
R 555 4 1 I XURS: AR, 4 U M e <5%
& SUNAR RS 4, >5% 58 SR v i AU 20, 45 3 [
FEISAIE T FCN2 72 T TgANS 45 5 T 3514 o i A2 e
.

TE IgAN TG RS AR 1, e GFR FTUPE # AN
R B R B M A B TS bR & . KDIGO 48
B eGFR A1 UPE #1| 9 1¥FAili CKD 73 JAA I Ji2 XU 1)
bR, X [FFEIE T IgAN 35 Barbour 57"
P2 H 1) B B 1gAN 05 15 280K e GFR AT UPE 49 A\ 3L
ORI Z, FHRAE 2 B BB H 3R 30 R A 1R T 2
8o [RIULAHE 7T LA eGFR B A UPE 1 Jy il T A%
B, J5 S9N LIS FCN2 /B9 R A2 . 7 ik
Bt b, M3 FCN2 7 7 T A SR AS 5] 6 JRUE P £ 55
RN R R I aE . IRORILAE AR
W BV TEANE -

PR R HE— BRI FON2 78 IgAN fG [ 70 2
(TN A, ASHIF 78K H Logistic [F1UH 43 H7 , P4 FL
& 15 N 1gAN TG H s fa 4L A T R 3 . AT
Fu K H NJIgAN-RSS R AT IgAN &R 73 )=, Jy it
G AR P AR B T ) H 2 M ) R, R R AR R R
PE, TATFER 2 DR 2 Bl H BB T, HERR T 5 '8 /)
SR/ 5P AT 4 A L) CT1/T2) S BR A Ak L 451
H124 h UPE B AHCH R 2, W UPE.UPCR LA & T
WAL . BEAEWEIE Ron, *MA C3 72 [gAN i g h B
HEAEH, 7£ 1gAN L, R C3 PTRA=2+1 3%
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ALB 7K 5 2 T 5 (P=0.023), 1 TC 7K1 & 2 B [2] MRAEE, 2B, 5k PR PSR I8 DR 2 1Y TgA B

(P=0.018) , # — 2 73 Hr K W], R C3 PO LT
C3 /KT PR AR 72 TgAN & %”"HFTE i Ry ) e s A
R, X RIHER ALB I TC Al @ 52 m C3 /K,
M2 5 [gAN [k ™ . fERE KR E I
TR A, FON2 AR A C3 1 F i o R+,
ALB Fl TC 7] REAE AT 7E TR 4% BRI 26, 5200 FCN2 X}
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