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* Thickening of GBM
* Inmune deposits
* Foot process retraction
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PLA2R Beck et al, NEJM 2009,361:11 ‘
Kao et al, JASN 2015,26:291 Pierre Ronco
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Conformational epitope Pierre Marie Ronco

is located in this region :
70% to 85% of adult MN patients Molecular pathogenesis of
’ — 31 mer peptide from this domain membranous nephropathy

Thrombospondin type-1 domain containing7A(THSD7A)

RGD Tomas et al,
1 NEJM 2014, 371: 2277
cD Tomas etal,

Trombospondin type-1 domains TSDs J Clin Invest 2016, 126:2519

TMD
10 % of PLA2R-negative patients
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=> Indirect immunofluorescence —»  ELISA-PLA2R Meta-analysis (2014)
for PLA2R and THSD7A
peecihoenod | 1 15 studies, 2212 patients
- Specificity = 99%
(95% CI : 96-100%)
- Sensitivity = 78%
(95% CI :66-87%)

HEK293 cells HEK293 cells non

: Du et al, PLoSOne 2014
transfected with transfected Plate bound thPLAZR ) ’

CDNA for PLA2R : 9:104936
Patient serum
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“Progress in science depends on new
techniques, new discoveries and new ideas,

probably in that order”
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Sydney Brenner
Nobel Prize 2002
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MS: mass spectrometry
15 PLA2R neg MN || 7 PLA2R pos MN ; 2 :
l B IHC: immunohistochemistry
5 EXT 1/2 pos All EXT 1/2 neg Sethi S, ... Fervenza F & Ronco P

l JASN 2019, 30:1123
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deposits
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Exostosin-1 0S=Homo sapiens GN=EXT1 PE=1 SV=2
35 exclusive unique peptides, 54 exclusive unique spectra, 70 total spectra, 486/746 amino acids (65% coverage)
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Sethi S, ... Fervenza F

& Ronco P. JASN 2019, - .
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Primary MN  Lupus MN Lupus GN
(class I11/IV+V)

*The 3 cases of EXT1/EXT2 positive « primary » MN were associated with signs

of auto-immunity (ANA without anti-DNA antibodies, no C1q or significant prolif.).
Two patients later developed lupus disease.

Chair : Federico Alberici
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Mean age,(+/-13.4) years; 81% females
S creatinine, 10 (SD+/-0.9) mgl/L;
proteinuria, 5.9 (SD +/-4.8) g/day

71% ANA, anti-DNA, -Smith, -SSA/B, -RNP : :

35% with a clinical diagnosis of lupus Pierre Marie Ronco
Molecular pathogenesis of

85% , IgA or IgM (no « full-house ») membranous nephropathy

73%, C1q

lg1>>IgG4 (MS)

PLAZ2R negative

EM: 96% mesangial deposits ; 35% subendothelial

deposits; 81% tubuloreticular inclusions

Chair ; Federico Alberici
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Mayo Clinic:
374 biopsies of MN including mixed class:
122 EXT1/EXT2 positive (32.6%)
30 with proliferative features (lll/V, IVIV)
Tenon-Pitié (M. Saidi, Z. Amoura, P. Cacoub):

100 biopsies of pure class V:
32 EXT1/EXT2 positive (32%)
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NELL-1

Neural EGF-like 1 protein
PK C-binding protein NELL-1

Sethi S, Debiec H, ... Fervenza F & Ronco P
( Kidney Int. 2020 Jan;97(1):163-174)
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PILOT COHORT
35 biopsies of PLA2R-negative MN
MS/MS

6 NELL-1 positive
MN by MS/MS

All 6 confirmed by IHC
as NELL-1 positive MN

FRENCH VALIDATION COHORT
45 biopsies of PLA2R and THSD7A-negative MN
IHC/IF

3 NELL-1 positive
MN by IHC/IF

Chair ; Federico Alberici

DISCOVERY COHORT
91 biopsies of PLA2R-negative MN
IHC

23 NELL-1 positive
MN by IHC

14 NELL-1 positive MN
confirmed by MS/MS*

BELGIAN VALIDATION COHORT
39 biopsies of PLA2R and THSD7A-negative MN
IF

2 NELL-1 positive
MN by IF
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C  Molecular architecture of NELL-1
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Same demographics and clinical characteristics as usual « primary MN »
»At Mayo: 24% of double neg MN; no cancer
»French and Belgium cohorts: 6% (5/84) of double neg MN

4/5 cases associated with a K (pancreas, breast, lung, urinary bladder)

Association with K is most likely more frequent
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»NELL-1 is secreted (90kD) and osteoinductive:
highly expressed in osteoblasts and promotes bone
regeneration and osteoblastic adhesion via o3p2

»NELL-1 is overexpressed in patients with
craniosynostosis

»Kidney: very weak, may be deposited in ECM
(culture), expressed in normal tubules

»Questions: ultrastructural localization, role of anti-
NELL-1 antibodies, mechanism of immunization?
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PLA2R-related # 60 to 80%
THSD7A-related <5%

EXT1/EXT2, NELL-1, others #20% (identified by biopsy
staining in double negative patients)

Any of this antigen defined MN can be:

- primary without known etiology.....as yet

- secondary:
PLA2R-associated HepB, sarcoidosis
THSD7A, PLA2R, NELL-1- associated cancer
EXT1/EXT2- associated lupus-like auto-immunity
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Pierre Ronco
»Podocyte antigens as yet identified:
* Neutral endopeptidase (neonates only)

« THSDTA (rare)
« PLA2R (rare)

Pierre Marie Ronco

Molecular pathogenesis of

+  Bovine serum albumin (BSA) (Debiec et al, NEJM 2011, 364 : 2101) membranous nephropathy
« Enzyme replacement therapy (Debiec et al, JASN, 2014, 25:475)

»Non-podocyte antigens

Chair ; Federico Alberici
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Semaphorin 3B

Sethi, Debiec, Vivarelli, Fervenza, Ronco, Kidney Int, 2020, in press
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