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Development of an analytical platform for histological severity classification
of 1gA nephropathy for prospective studies.
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Glomerular proteomic analysis with laser microdissection quantified 2450
proteins. The top 25 proteins that are mainly significant in patients with IgAN compared to that of
controls were the complement system and a group of extracellular matrix proteins. Compared to
controls, patients with IgAN had significantly higher abundance of components of the alternative and

classical component pathway and regulatory factors, such as factors H and H-related proteins of the
complement system. Compared to patients with IgAN for conservative therapy, those for
immunosuppressive therapy had abundance for complement factor H-related protein 1 (CFHR1).
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IgA BiE (IgAN: IgA nephropathy)iZ, S CHEH — AR ERIEB K ThHLT20, iR
HBOEITE2TRITHB8 RN T ENBTSIVCND (Barbour S et.al. JAMA Intern Med.2019).,
204F D% THIA0 % AR HIE A 2UICHAD, [gAN [FH—Bm O RF 2N L7, 2N
F ORISR FITINA, EROEREG2E OISR IUR O 258 2 H S 5 2 828
HILTWND, [gAN DR ERIROLRER L8 OOl IE OBIESND, £ IH DT BB I HE
A L% T BB L~ TIEfEICIR A DAL TETZ, [gAN OFF R L T, Multi-hit
mechanism 2MEMEIILTWNA(Suzuki H. etal. JASN 2011, Novak J.etal. Kidney disease 2015),
IgAN OFBFFMELL T, “BEHRE 1gAL(Gd-1gAL)” EZ UG T 5 H OO Ah #H
HEINTND, 72720, Gd-IgAl B THERIZAELRW D, [gAN BE OB RERLITIT
Multi-hit 2343 CdhD, Multi-hit mechanism ¢ Hit32>5 Hitd~0 BEFE T I RERR LS W1
DORESFFE 1eA1 R A (GA-TgAI-IOT SREREAY 0 LI ZIE (B L . FEEA
EWIES DIEEEO @MW A B S 1 LB X DTN D, Bl BRSO Hitd~ Lk
el SREKEOBEMIC LD | [ BRMEAL - IR ZZ2 46 (IFTA : interstitial fibrosis/tubular
atrophy) ~&tEd e 7= | [BEREIR (CKD: chronic kidney disease)~&HAL 9%, WFIEi-ED
BLAIR TR TRIO X, CREREILEMMEORESH R T AL HE S (Gd-1gA1-1C)
i, SRERE AT Xy MR ZTE ML . BERZRE TAEEIMEORmVERELE 5
RIS, BT AREREDSEIBABREEIIHLE DL R BE RIETT D THAIN? ]
ThD, IgAN DSRERIRZNE DI VB RAEA L - FRANE ZEME & B L | 12 B gl ~DEA kL&D
FOUTBTEL TWD DD 2 BEHENT DL TG A 77 O SECTEZIAD
eSO DOFT IR FIEGROBENIAN IR THHEB 2D, RERBOEBBRIED LD 5T 13%
DL NFEESAVTIY, 230, A A7 20 - 3 PN R B R AR Bl
LHEAOT ATy ANT —H_X— ADOEFL IEF A TWD(Takemoto M et al. EMBO ]
2006,Liu P et al. ] Am Soc Nephrol.2017, Krochmal M et al.Sci Rep.2017 ), WF7e{Z 603 H
W5, S 7 BRI A BT O BEEH T 0 T A — AEAT IS W T A R L R ) & T
THY, ZOFNT AL —RET —HXBEDORESNS, AN THBEIC L DT RS D ==
— AT R DZENEL 8> TET,
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AWFZED BB, B SR L7 R E T VAR RS 1gA BIEDKER
ZHEREE 5B H-Grade) DFENT S T 7+ — DB | ThHD, [gAN OJFIREHLD Multi-
hit mechanism 22DV, JRIEMHEITEBIE RN EE 2 HIADGd-1gAl + Gd-IgAl-IC &
SR ERR TR BHETAN + BEIR ST A—H—  @Gd-IgAl +Gd-IgAL-IC & B HRHE(L - JRAME 22
g D EEBH AN + B IR 2N T A—F =TT 5, HEBPERZ LMK 07 a7 7 A1) %
VERLT %, (ASRERIRILE M Gd-1gA1-IC DB EMENT. BFEH T =T AI7 2 fEHT, (C)3D &
FEfENT . DB ETFT N 23 —a e-GFR OHEE ., 40D RN IE BRI VRSN
%o BEEOEATHI 20 B ML AENE S, [EBIERIZ LDMBRER T D77 7 AV | AT
HADD FIeDIRNTHE Fe b Z OFAN ST IECH D, B ERK S TR M E A TSR




BRBIBE + AT ARV A E DN B 8 (Yamamoto et al. Clin Exp Nephrol 2013 )P 1gAN
SEBZ T, MEBIEFIZ EOMERK F DT a7 7 AV | ZAERK T D, ZDTD | fENT DT
BESNTRRIR Sl 7 — 2 LB ER IR Y TN ETE M T 228 TED, RIT 7 F o b
TA—LEbEIT, MEHFERRBRE IS IV B E R 7 OHEE AN FIRE Td D, Oxford 53 JH
(MEST DA FHIATT) TR SILV TSR ERIROF FR L IR G CTE D20 | BRRIFFED
2D DOT =R DT HIELE G LTe>TND,
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V——w a1 rvar iy DRV BIRARE T 07 4 X7 2T

H# : B ik O M) 7 e 7 A I I A

MR ERBEMRN=5)E 1gAN B (N=16; N=7 S MfilEE, N=9 XHERE)D
B REMRAR TOSRERIR LIRS COMRER T 0T AV Affiii L — W —~ A a7
=2 (LMD) —iRfk e~ 757 1 —5 7 NE & (LC-MS/MS) & FWTATU, T4 R
ZLOMER T 0T AT AOT a7 7 A0 | OVERT D, [gAN KR RAZRIEL LA RDT20
2 EBa b — L& 8L, BilA ZERER CORIER]Z L ORI LRI A GoHiEF L L
=2 TUXRAT UL SRLE K G MRS R U+ 2T aA ROV ARERE) Rl
DRFEE FLD T, Oxford 4358 & D BILRIL . 50 7% # il & 1% TlX endocapillary
hypercellularity (E) and/or crescents (C) lesion 235 FALTW\5, HEBER]Z & DRRRIK
DFaT 7 AN ELT, FIEGIZ EDERIKRKR - EH B R ITE DV ANEFGD, [gA BIEDZ
WrlZIXE BB ORI 2 2B 2> T\a, MIEH D Gd-IgAl OHIFEE 1gA1-IC
DT BT FIJANDT =2 ED AR IR oT,

4. WFIERE

ik ORI T BT AT AL LT, L—Y—~AraZ (s ar (LMD) gk a
NI TT =BT NE BT (LC-MS/MS) 2 W T, SRERIEZ & TR /L <Y [EE /8T
7 4 AR (FFPE) 705 1gAN BB D H L {0 B 2 e 8+ 51 5 72 5B DB T 28 T
%o MR 7 07 A7 A% RERR 80 2549 1,300 ., JRABE CRERM 80 EITHY 35
mfE) 725 1,800 fHDH L <7 EE[FE TED, MFBEIPTS) Ny 77— TO IR
RIS ALY LB I LB % D SP3 1EEFLAA DY KT BIED B TONTF R ay T i
MDA REIZ 72 > 7-(Hughes CS et al, Nat Protoc. 2019),
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IgA (16) VS Control (5) Top25
UniProtKB accession N unique peptides  Protein name Fold change P Value
1 Q03591 3 Complement factor H-related protein 1 9.818 4.21194E-16
2 P36980 2 Complement factor H-related protein 2 6.144 9.21485E-14
3 P02452 5 Collagen alpha-1(1) chain 5.43 8.81605E-12
4 Q9BXR6 15 Complement factor H-related protein 5 5.097 8.09428E-11
5 P01031 40 Complement C5 4.087 8.63122E-08
6 P07360 9 Complement component C8 gamma chain 4.024 1.31975E-07
7 P13671 il Complement component C6 4.011 1.43465E-07
8 P10643 12 Complement component C7 3.79 6.65642E-07
9 P07358 16 Complement component C8 beta chain 3.648 1.81662E-06
10 P01876 12 Immunoglobulin heavy constant alpha 1 3.506 4.97566E-06
11 Q15063 17 Periostin 3.445 7.63151E-06
12 P02748 23 Complement component C9 3.36 1.39042E-05
13 POCOLS 5 Complement C4-B 3.176 5.10243E-05
14 P08519 8 Apolipoprotein(a) 3.071 0.000107518
15 P07357 11 Complement component C8 alpha chain 3.012 0.000155302
16 P23142 20 Fibulin-1 2.909 0.000313588
17 P08603 23 Complement factor H 2.802 0.00068145
18 Q02985 2 Complement factor H-related protein 3 2.768 0.000870899
19 P02751 81 Fibronectin 2.747 0.001006127
20 Q99715 28 Collagen alpha-1(XIl) chain 2.572 0.003243795
21 P02649 20 Apolipoprotein E AGS) 0.00361507
2 P36269 6 i hydrolase 5 pr 2.544 0.003779033
23 P04003 9 C4b-binding protein alpha chain ZE1E) 0.004477427
2 P24821 46 Tenascin 2.468 0.006219947
25 P21810 2 Biglycan 241 0.009145546
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Immunosuppressive therapy VS
lUniProt accession N unique Protein name IConservative therapy IConservative therapy VS Control
[Fold change p value Fold change p value

IComplement system components
P02747 3 Complement C1q subcomponent subunit C 1.042 0.974245727 2.161 0.044698498
P00751 9 Complement factor B 0.94 0.956588036 0.829 0.420357819
P01024 99 Complement C3 1.116 0.854732486 2.143 0.049625162
POCOL4 5 Complement C4-A 1.007 0.999133389 1614 0.609545073
POCOL5 5 Complement C4-B 1.09 0.930158378 2.826 0.00058054
P01031 40 Complement C5 0.971 0.972788804 4.102 7.12553E-08
P13671 17 Complement C6 0.942 0.945258778 4.192 3.89338E-08
P10643 12 Complement C7 0.977 0.980567098 3.802 5.82406E-07
P07357 11 Complement C8 alpha chain 0.914 0.887462946 3.181 4.80528E-05
P07358 16 Complement C8 beta chain 0.942 0.945258778 3.676 1.43217E-06
P07360 9 Complement C8 gamma chain 0.89 0.794698506 4.215 3.35768E-08
P02748 24 Complement C9 0.853 0.552984198 3.67 1.48396E-06

IComplement system regulators
P13987 2 ICD59 glycoprotein 0.994 0.993180445 1.139 0.998015027
P10909 3 IClusterin 1.054 0.323704977 1.784 0.964861707
P08603 23 [Complement factor H 1.139 0.771122061 2.603 0.002664116
Q03591 3 IComplement factor H-related protein 1 1.46 0.006644571 9.222 4.31385E-16
P36980 2 IComplement factor H-related protein 2 1.105 0.905751317 5.622 2.65287E-12
Q02985 2 IComplement factor H-related protein 3 1.301 0.204485586 2.478 0.006137069
Q9BXR6 15 IComplement factor H-related protein 5 133 0.082434812 4.901 3.03528E-10
P17927 10 IComplement receptor type 1 0.984 0.982771898 0.642 0.030987226
P04003 9 IC4b-binding protein alpha chain 1.279 0.180792479 2.335 0.015575338
P04004 13 Vitronectin 0.896 0.811300155 1.883 0.204215245
P05155 4 Plasma protease C1 inhibitor 1.158 0.762034857 0.791 0.295913579
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