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Hereditary TIN: not all are ADTKD

Hereditary Chronic Tubulointerstitial Nephritis

-Chronic Tubulointerstitial Nephritis
-Nephronophthisis (Autosomal recessive)
-Autosomal Dominant Tubulointerstitial Diseases
-Crystalline Nephropathies (Autosomal recessive)
-Cystinosis
-Primary hyperoxaluria
-2,8 dihydroadeninuria
-Tubular Transport Nephropathies
-Dent’s disease and Lowe’s oculo-cerebral-renal syndrome (X-linked)
-Bartter’s syndrome
-Miscellaneous
-Systemic karyomegaly (FAN1; AR; liver and lung disease)
-Methylmalonic aciduria
-Mitochondrial cytopathies 1 PLOS | conercs
e
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Mutations in mitochondrial DNA causing
tubulointerstitial kidney disease

Connor TM et al. PLoS Genet, 2017
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Fig 1. Pedigree with matemally inherited renal disease and m.547A>T substitution. (A) Pedigree of family showing individuals affected
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In front of a TKD, when known causes have been excluded, Suspect
ADTKD

¢ Third cause of genetic kidney disease (after ADPKD and COLIV)
% 5% of monogenic kidney diseases

Estimated prevalence among CKD/ESRD cohorts:

-0.13% (7/ 5,217) extrapolated to the total GCKD cohort from a prevalence of 2,6%
(7/271) of the selected (nephroangiosclerosis, uCKD, hereditary ckd, IgA!) sequenced
cohort (Popp EJHG 2022)

- 0.54% in the complete ESKD cohort of Ireland
-0,39% (13/3000) CKD + ESKD cohorts (Groopman et al nejm 2019)

- 1% of CKD and 2 % of ESKD (UK) (Gast BMC Nephrol 2018)

Popp et al, European Journal of Human Genetics (2022); Groopman E, nejm 2019




Hereditary TIN:

An old confusing Terminology simplified "
thanks to molecular genetics " . E

‘00 e O
Cysts, smallkidneys -> « Adult » Nephronophtisis NPH

Cysts, medullary? - Medullary Cystic Kidney Disease MCKD (1,2)

Gout-> Famili ruricemic Nephropathy FJHN (1-3)

Autosomal Dominant Tubulointersitial Kidney Diseases: ADTKD

Eckart KU et al, KDIGO 2015, Kidney Int




Table 2| Usual clinical findings in patients with ADTKD

e Autosomal dominant inheritance

e Progressive loss of kidney function

e Bland urinary sediment

e Absent-to-mild albuminuria/proteinuria

e No severe hypertension during early stages

e No drug exposure potentially causing tubulointerstitial nephritis

e Normal or small-sized kidneys on ultrasound

e Nocturia or enuresis in children (owing to loss of renal concentration

ability)

Abbreviation: ADTKD, Autosomal Dominant Tubulointerstitial Kidney Disease.

Eckart KU et al, KDIGO 2015, Kidney Int



Autosomal Dominant Inheritance
not always obvious...

- De novo mutations : lack of Familial history
#40% HNF1b; 10% UMOD ; rarely MUC1

- Late /funknown phenotype in family members

- Incomplete Penetrance (HNF1b>>UMOD/MUC1)




Table 3 |Usual findings on renal histology in patients with
ADTKD : Often Non Specific

e Interstitial fibrosis (+/- inflamatory Cells)

e Tubular atrophy

e Thickening and lamellation of tubular basement membranes
e Possibly tubular dilatation|(microcysts)
e Negative immunofluorescence for complement and immunoglobulins

€ Non Specific Vascular lesions:
* « nephroangiosclerosis » was the main diagnosis in several cases....

EN » P
-----

Rarely Glomerular cyst

LH Noel, Necker Hospital Eckart KU et al, KDIGO 2015, Kidney Int



Cysts can be present in ADTKD but only in 20-40%

 When present they are very rarely only medullary cysts

Medullary Cystic Kidney Disese (MCKD )= misleading name!
* Normal sized Kidneys (or small)




Early gout should alert!

» 29yr female referred for CKD
= Gout at 18yrs

» Normal BP A e\
> 2 kidneys cysts ~'3<h—3/

B Renal cysts gl %

KB: non specific TKD

High SUA : 505 umol/L

Low FEUA: 4,5%

Créatinine 102 pmol/l; eGFR =59 ml/mn
UPCR 0.27 g/g

No Hematuria , leucocyturia




Family History

%

Mother:
ESRD at 48 yrs
unknown cause

No gout




Molecular genetics:

Sanger sequencing of UMOD gene

—->UMOD missense variant.: Cys165Trp
« Heterozygote (AD)

« ACMG Class 5= pathogenic



Autosomal Dominant Tubulointerstitial Kidney Diseases
ADTKD:
Gene-based Classification

Table 1| New gene-based classification and terminology of different types of ADTKD
Causal Gene Proposed terminology Previously used terminology

UMOD M UKD (Uromodulin Kidney Disease)®
UAKD (Uromodulin-Associated Kidney Disease)
FJHN (Familial Juvenile Hyperuricemic Nephropathy)
MCKD2 (Medullary Cystic Kidney Disease type 2)

MUC1 ADTKD-MUC1 MKD (Mucin-1 Kidney Disease)®
MCKD1 (Medullary Cystic Kidney Disease type 1)

REN ADTKD-REN FJHN2 (Familial Juvenile Hyperuricemic Nephropathy type 2)
HNF1B ADTKD-HNF1B MODY5 (Maturity-Onset Diabetes mellitus of the Young type 5)

RCAD (Renal Cyst and Diabetes Syndrome)
Not known; i.e,, not otherwise specified (either not ADTKD @
tested or genetic test without definitive result)

Eckart KU et al, KDIGO 2015, Kidney Int
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UMOD gene: Cystine missense mutations
are the most frequent
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ADTKD-UMOD Phenotype

109 patients /45 families

(France and Belgium)

Positive Family History No Family History
of gout and/or Renal disease 88% | | (de novo mutation) 12%

| + F ’
oo e &)E 0 e

50% risk

Bollée et al CJASN 2011



ADTKD-UMOD:
Early Gout is not constant

- history of gout in men 75%
- history of gout in women 50%
Total 65%
- age at first gout episode 21yrs (IQR 16-31)

Nearly always Before 40yrs
Non specific if GFR <30 +++

Bollée et al CJASN 2011



Renal survival prabability

Renal Survival Curves in ADTKD-UMOD

Renal survival curves according to mutational group

N = 204 ESRD pts
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Variable kidney disease progression in ADTKD-UMOD

100 : RV
- j [ | | P<0.001
v ' L |_ :
@ 4 . > “".! —'.r '
g 60 % ° L] o g o ] g g' i ; - .
o ° o O o é sol &z :
& 404, ° s o o™ ;
w o o 8 peky -
% s *° o i
40 !
o 20+ g L, !
2 i Mutation (N / MMA) oy i
“ — R1855 (N=13/42 yrs) i !
20|~ C255Y (N=14/67 yrs) ; i !
0 W | ’; '; .: ': ; ‘{ ‘{ T ': C317Y (N=13 /58 yrs) .’ :
AN N === CTTY (N=11/375yrs) H
PP PV VG S I |-~ Q316P (N*10/855 yrs) i i
Fam“y 0 A lezm |‘N-811563/m . Ty — | : s N : Rl
0 10 20 30 40 50 60 70 80
Age (Years)
Mutation-independent factors Mutation-dependent factors \
Boliée G et al. CJASN, 2011 Moskowitz JL et al. CJASN, 2013

™



PNAS

Mutation-dependent Factors

RESEARCH ARTICLE MEDICAL SCIENCES o' OPEN ACCESS

An intermediate-effect size variant in UMOD confers risk for
chronic kidney disease

Milder clinical disease

« UMOD p.Thr62Pro (median: 74.5yr)
- Canonical UMOD mutations (median: 54.0yr)

100
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é .\\\
§ 80
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§ 40
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w Log rank P<0.0001
0 T T T T 1
0 20 40 60 80
Time to kidney failure (yr)

UMOD p.T62P: “non-mendelian” - clinical significance to be determined!

Approx. 1/1,000 individuals of European ancestry

Low penetrance — risk factor (kidney failure in the 100,000 Genomes Project: OR=3.99 [1.84 to 8.98] and

the UK Biobank: OR=4.12 [1.32 t0 12.85 ]

Ollinger E et al, PNAS, 2022



Renal biopsy findings in ADTKD-UMOD :
Classical histology often non specific

Focal intracytoplasmic inclusions in

EM: accumulation of material in the ER
tubular cell Nasr, Kidney Int, 2008 ateria the




Renal biopsy findings in ADTKD-UMOD :

AJKD

Case Report

Endoplasmic Reticulum Stress in UMOD-Related Kidney
Disease: A Human Pathologic Study
Juken Adam, MD."' Guitaume Bollée, MD, PhD,” Saphie Fougeray, PhD,”

Laure-Heéne Noél, MD,? Connne Antignac, MD, PhD, 5%
Bertrand Knebalman, MD, PhD,” and Nicolas Paliet, MD, PhD>”

Intracytoplasmic/ER retention

of mutant Uromodulin

Mut
UMOD

Wt
UMOD

Dahan K et al JASN; Adam J et al, AJKD, 2011



AJKD

Case Report

Endoplasmic Reticulum Stress in UMOD-Related Kidney
Disease: A Human Pathologic Study
Juven Adam, MD.' Guaume Bollée, MD, PhD,” Sophie Fougeray, PhD,”

Laure-Heléne Noél, MD.”? Corinne Antignac, MD, PhD, %54
Bertrand Knebedman, MD, PhD,” and Nicolas Pallat, MD, PRD™”

Percentage of tubes expressing Grp78

25+

20+

154

10+

Familial
Tubulointerstitial
Nephropathy

ek

UMOD-related
kidney disease




Roles of Uromodulin (Tamm Horsfall Protein)

Ca crystal aggregation

Protection against kidney stone formation

Ca’ reabsorption in distal

\ convoluted tubule via TRPVS
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Pathophysiology of ADTKD-UMOD

g 801
[
o : Urinary uromodulin
g 40 - 00% o'o 0“ 22 .
¢ o e is decreased
201 “» 0% .
P . o, in ADTKD-UMOD pts

0 10 20 30 40 50 60 70
Age, years

Bleyer, Kidney Int 2004

Gain of toxic function:
accumulation of aggregates in ER
— UPR
« Storage disease in the TAL
-> tubulointerstitial damage

Devuyst, Nat Rev Neph 2017



Treatment for ADTKD-UMOD

* Hydratation > 2I/dy:

— Salt loss if NKCC2 less expressed; increased UA
proximal reabsorption

— Diuretics should be avoided (early stage)
e XO inhibitors (Allopurinol, Febuxostat)

— |If Gout: Yes
— In case of asymptomatic hyperuricemia?

* Very Small retrospective study suggests protective effects
(McBride 1998)

e Future?




Nature Communications
Article in Press

- 2eg10, 026-72451-3

Uromodulin p.His36Tyr promotes macrophage
pyroptosis via App-Cd74 signaling to drive renal
inflammation in ADTKD

ADTKD-Umod "¢

Inflammation

Macrophage = LP/DCT J;App

Recelved: 12 July 2025
Accepted: 15 April 2026

LSS YL ARy ST R

Cite this article as: Wu, Q-Q., Peng, 5--
Q. Zhang, Y.-L. et a/. Uromodulin
pHis36Tyr promotes macrophage
pyroptosis via App-Cd74 signaling to
drive renal inflammation in ADTKD.
Nat Commun (2026). https=/idoi.org/
10.1038/541467-026-72451-3
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* PBR: GEM; FIAT 25%

* Pas de cause retrouvée
marocain
TRT:

Homme de 35 ans,

Cs pour protéinurie 4g/g — Ponticelli : Co +

de decouverte fortuite Cyclophosphamide
* Evolution:
— RCSN

Alb 27g/I — Creat 145
Creat 130 umol/I

Pas d’"Hématurie micro




MRI:
surprisingly many cysts




Family history of ESRD of unknown cause
(44 yrs to 62 yrs)
Hyperuricemia/gout in 2 pts

IRT 51
Go -’

+ IRT 44
IRT 56 IRT 62 o+ 27 HVPGTJ.A ?
I Go-; Ky+ Ky + R 46 Ky +
1 2 3 4 5
1975 1977 T975— |1978  |1985 0 1983 98 1984 198
IRC
i ° HyperU /Go-
X Ky+ ? ? ?
1 PBR: 2 3 ) 5 6 7 8 9 10
GEM+NTIC




No mutations in

UMOD
REN
HNF1b



Mutations causing medullary cystic kidney disease type 1

lie in a large VNTR in MUC!I missed by massively parallel -

sequencing
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MUC1 gene mutation = ADTKD-MUC1

Mucin-1

mucin-1

Signal

seq‘ljence Cytoplasm.

VNTR tail

SEA
™

N-term.

muc: __|
chig22

23delinsAT / 26_27insG / 27dupC / 2 °dupA

Signal Premature

sequence Néopeptide (MUCfS) stop codon

C-term.

d 26_27insG

0,
28dupA 2.2% 23delinsAT

3.2% 1.1%

Fam I: del 5C

N = 93 Families ; n = 104 patients

Normal: See the dog run
Frameshift: See eth edo gru n

Olinger E et al. Kidney Int 98, 2020



IHC can identify the Mutated MUC1 in Kidney Biopsies
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VNTyper, a computational pipeline to detect MUC1 VNTR path
variants L

a
VNtyper

SOVVOK
sl .

b =
Alignment-free VNTR genotyping
using K-mer frequencies

‘ | Tandem repeats l + code-adVNTR
{  cause ambiguous

ADTKD patient

, ﬁ
& 4

Short-read sequencing and Alignment

i mapping detection of any pathogenic
v frameshift variant in MUCT VNTR

e.g. Recurrent dupC variant

r —————————— -
I VNtyper tool : Identi ; ;
Starting from y ! I entify patients with
Short-read gequencing : : (Genotyping using two »  pathogenic variation in the
independent methods) MUC1 gene coding-VNTR
data I I
e e o = = ——— |

H. Saei,...G. Dorval, iScience, 2023



AJKD Kachmar et al

Phenotypic Heterogeneity of ADTKD-MUC1T Diagnosed Using VNtyper

’ Setting Findings
E —| Cross-sectional VNtyper:
—1=! observational study Novel genetic test for easier reliable detection of MUC7 VNTR pathogenic variants
N | g'"g'e;ce"ter in 33 61%: ADTKD suspected ADTKD-MUC1 detection rate:
: AHS Rraties index patients 39%: ADTKD not suspected 0-4% (13608)
8% N =4,040 patients ‘ — ) .
i 6 patients had no family history of kidney disease
2017-2023 L+ De novo ADTKD-MUC1 confirmed in 2 patients
Genetic testing for Patients with Two Genetic Diagnoses
- glomerular disease D—I—" Kidney cysts, no CKD?
/ - ciliopathy Nephrolithiasis No CKD at 52 years old
- CAKUT [i-l é (5 Proteinuria, hematuria,
+ ADTKD o Kidney cysts at 3 days of age kidney cysts, nephrolithiasis
* CKD of unknown origin  yeterozygous HNF1B deletion Heterozygous pathogenic variant in the IFT740 gene

CONCLUSION: With VNtyper, we were able to diagnose new cases of ADTKD-MUC1
in a large heterogeneous cohort of patients with various phenotypes.

Jessica Kachmar, Hassan Saei, Vincent Moriniére, et al
DOI: 10.1053/j.ajkd.2024.11.010




Gout is much less frequent in ADTKD-MUC1
Compared to ADTKD-UMOD

© ADTKD-UMOD

© ADTKD-MUCI
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Olinger E et al, KI 2020



Renal Survival is similar in ADTKD-UMOD and ADTKD-MUC1

Renal survival prabability
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Renal survival curves according to mutational group
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Age at onset of ESRD

Intrafamilial Variability of age at ESRD
Age at onset of ESRD variability

MUC1 families
80 T \:
3 B I[
............ D O T T W l
¢ “zh--g |
e

20

Families

Onset of ESKD from 16 to > 80 years !




-Mucin 1 belongs to a group of mucoproteins
-expressed on different epithelial tissues throughout the body
-kidney expression: TAL, DCT and collecting ducts
-In the kidney, Mucin 1 has
-a protective role in AKlI models by transactivating the HIF1la and B- catenin pathways
-a regulatory effect on calcium balance by stabilizing the TRPVS calcium channel

E b ’:—é Mucin 1 n_é
5 | .
Mucin 1 2] B E:g?gsgctiic <] i
expression i —C cleavage site i &
g: i Receptorsi i
and
3H BY adhesion > <
2 B molecules >— < SEA
i ¢ —<  domain
Lo —©
o—
- 4_0—1 Membrane
al z channels
o
| Glycocalyx
Nephron mm i
? Lipid bilayer

Actin cytoskeleton

Cytoskeletal link and/or accessory proteins




ADTKD-MUC1 :Physiopathology

B ADTKD-MUC1

Urine

@ Mucin 1 expression l

Mabillard NDT, 2023



Investigational Therapies for ADTKD-MUC1
BRD4780 promotes MUC1-fs lysosomal degradation

v MUC1-fs accumulates in TMED? positive
vesicles
¥ BRD4780 promotes MUC1-fs lysosomal
degradation Crnmine
“‘ . o e A\
v TMED®? plays a role in MUC1-fs retention \_ ¥ e @ (.g@‘ e
v BRDA780 targets TMED® or a TMEDS e e
containing pathway Trostment o4
o -
¢ — i~
[
Dvela-Levitt et al, Ceill 2019
e And m proves BRD4780 clears the toxic accumulation of MUC1-fs

MUC1fs phenotype in mice




Investigational Therapies for ADTKD-MUC1

A Proof of Mechanism trial
with Vit D

to decrease MUC1/MUC1fs
transcription

m U S Natnal Libiary of Medicios
ClinicalTrials.gov
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Une histoire d’anémie de I’enfance et de
NTIC

Hb 6.8 g/dl ASE
Endoscopies normales 2 crises
Myeélo: hypoplasie lignée rouge goutte
EPO efficace
IRC v
DFG33  LesionsTI DFGS55 DFG 47 DFG 48
119uM 112uM
HyperU 480 pM
FeAU 5 %
K5,7

RA 21 mM
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ATCD de néphropathie indeterminée

chez sa mere

1

IRT (X)
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Son fils va développer la méme maladie
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ADTKD-REN

A
— NTIC autosomique dominante s s
— Anémie ++ (inconstante et 'Sk § o
transitoire) .
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Functional studies revealed three distinct pathogenetic
mechanisms due to position of mutation in preprorenin

ADTKD-REN

T T
Signal peptide [ ! Mature renin ! Prosegment
mutants i mutants : mutants

No translocation into ER || Accumulationin ER | Partly accumulated in ERGIC
i i aberrant secretion of prorenin and renin
| i
v v Constitutive pathway
| | [ ] (D
! ' Ay vesiing - 4N = Reduced
I | Srveskins . ) ‘
' i o (Cl—(C » prorenin
! ! 0) = Q ) < secretion
I |
i I e S Regulated pathway
I iy | e :
! § | 5 Lé) b G- )— "‘(.'. ' @ Reduced
i i g e~ 1 renin
i i ERGIC (&) ‘;" <:~ secretion
i i i Gaolgius S~ Proscgment 4 R

ER I ER I ER Pe U SRR

! !

Mechanism similar I Mechanism similar | Mechanism similar

to ADTKD-SEC61A1 ' to ADTKD-UMOD ' to ADTKD-MUC1

All of these three mechanisms activate ER stress of JGA cells, which leads
to apoptosis and fibrosis

to REN Mutations Identifies Distinct Clinical Subtypes PMID: 32750457

- . . . po . ° *
An International Cohort Study of Autosomal Dominant Tubulointerstitial Kidney Disease due kldney Kidney Int. 2020 Aug 1

Aartina Zivnd PhD *, Kendrah Kidd MS *<* Mohamad Zaidan MD, PhD ?, Petr Vylefal PhD *, Veronika Baredovd




Clinical and biochemical investigations of ADTKD-REN
revealed three distinct subtypes due to mutation position

The most severely affected patients

Mature
Signal Peptide| Prosegment Renin P value
Age of presentation 20116 22120 37+12 <0.001
P N
( Anemig)as child,(%) 91 % 69 % @ <0.001
Age ESKD 53+11 51+18 6418 <0.001
Develop gout (%) 56 % 65 % 64 % ns

|

Much milder course campared to ,signal peptide” group

In all patients:
» Low mean plasma renin activity 0.5+0.8 ng/mL/h
(normal range 2.9 to 24 ng/mL/h)

- . g . YRR | y . . . .
An International Cohort Study of Autosomal Dominant Tubulointerstitial Kidney Disease due kldney Kidney Int. 2020 Aug 1
to REN Mutations Identifies Distinct Clinical Subtypes INTERNATIONAL PMID: 32750457




Family A

+ ¢, 1049A>G, (p.Tyr350Cys)

' | & %)

1.1 1.2
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Legend

. Chronical kidney failure

O Gout

O Kidney cysts




Genetic testing by next-generation sequencing was performed on the
proband (All.a) of family A, which revealed a heterozygous missense

variant:

REN c.1049A>G, (p.Tyr350Cys), located in exon 9 (mature renin protein)

en2 Missense

c.1049A>G  (p.Tyr350Cys) 0.872 0.724
(NM_000537.4)

This variant:

- has not been observed in general population (gnomAD, AllofUs, deCAF and
UKBiobank)

- has not been previously reported on pathogenic databases like ClinVar or
LOVD.

- -islocated on the mature segment at a highly conserved residue and predicted
to be deleterious by most in silico prediction tools (Table1).

According to the ACMG classification, the variant fulfilled the PM2 (absent from
the general population) and PP3 (deleterious in silico predictions) criteria and was

therefore classified as variant of uncertain significance (VUS, class 3) -2



Functional Analysis of the YY350C UMOD variant

W379C Y350C

4
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The Y350 C variant is likely pathogenic

L Rampoldi



ADTKD-REN: Treatment

Prevent dehydratation +++
No low salt diet

Avoid NSAID

Allopurinol if gout

(if asymptomatic hyperuricemia?)

Fludrocortisone? (A Bleyer, case report)

— Could decrease salt loss and Renin secretion/ER
accumulation

When High BP: avoid ACEI/ARBs/ Diuretics



ADTKD ?-HNF1b

Hepatocyte nuclear factor 18 (HNF1B)

2
Neurological features
Detected among patients with
17912 deletion syndrome
* Autism spectrum disorders

L Cognitive impairment

Maturity-onset diabetes of
the young

Pancreatic hypoplasia

* Hypoplasia of body and tail
of pancreas with slightly
atrophic head

which is often subclinical

Genital tract malformations
* Bicornuate uterus
* Uterus didelphys

* Pancreatic exocrine dysfunction,

Abnormal liver function

* Asymptomatic rise in the
levels of liver enzymes
(common)

* Neonatal cholestasis (rare)

Developmental kidney

disease

* Bilateral hyperechogenic
kidneys on prenatal
ultrasonography

* Renal cysts

* Single kidney

* Renal hypoplasia

* Other horseshoe and duplex
kidneys, collecting system
abnarmalities and bilateral
hydronephrosis

* Renal dysplasia
N

REPORTS

KiReports.org

Variable Expressivity of HNF1B
Nephropathy, From Renal Cysts
and Diabetes to Medullary Sponge Kidney
Through Tubulo-interstitial Kidney Disease

Presentations as isolated ADTKD probably rare
Family history can be missing (de novo)

‘ﬁ‘

Hyperuricaemia and |
l earlyfonsot gout

* Rudimentary uterus
* Double vagina
| * Vaginal aplasia




The two faces of HNF1B in kidney disease

A rare genetic renal disease Acquired HNF1B dysfunction in
common CKD

CAKUT: @
Renal agenesis

Dysplasia Healthy kidney
Tubular Cysts !
Glomerular Cysts
£
#* &
¢

1
Multicystic Hypodysplastic Kidneys PRE

I

I

1

1
CKD

1

ADTKD: ellular stress
' : . Dedifferentiation (albuminuria,
Interstitial Fibrosis Replication stress v interferon y...)
Tubular Atrophy Senescence
Renal failure Cell death @
Diseased kidney
Tubular atrophy
Interstitial fibrosis
Kidney failure
q o
OCICICE

AYAAAS

Isnard P et al. Science 2026



Pediatric Nephrology (2025) 40:891-899
https://doi.org/10.1007/500467-024-06562-8

REVIEW

Kidney and vascular involvement in Alagille syndrome

Bruno Ranchin'(® . Marie-Noelle Meaux'? - Malo Freppel'? - Mathias Ruiz* - Aurelie De Mul'*3

892 Pediatric Nephrology (2025) 40:891-899
Fig.1 Clinical features of Vascular anomalies Characteristic facial
Alagille syndrome. Written and bleeds in body features

consent for publlf:auon of these and brain .

images was obtained from the

patients and their parents

Posterior
embryotoxon

Heart defects:
Stenosis branch of
pulmonary arteries,
Tetralogy of Fallot...

Butterfly vertebrae

Intra-hepatic
bile duct paucity

Mid aortic
syndrome

CAKUT

Tubular acidosis
Proteinuria
Glomerulopathy
Renal artery
stenosis



«Rétrophénotyping »:
Pas de maladie glomérulaire
Mono-allelic pathogenic variants in JAGT cause

autosomal dominant tubulo-interstitial kidney Pas de CAKUT ()
disease (ADTKD-JAGT)

Lucke Vrnr)uy_ l.\nnrw!r Huder M.‘hnr_n.m Zaldan', Bertrand Knebelmann', Jobn A, Sayer™"", Pa S d’a ttei nte Va SC U Ia i re
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Nodwen sean-Marcats'”, Chioé Foumier ', Jean-Paul Duong Van Huyen'”, (,or.nr-:- Al\'.'u_)rW' . Pa S d’a Cid Ose
Sophie Saunier =" and Laurence Heldet . 7

Pas d’atteinte extra-rénale
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16 patients dans 13 familles avec maladies rénales et variants pathogénes BICC1 :
des phénotypes variables selon localisation/zygosité des variants

Danemark

KH1  KH2 KH3 § SAM

8 familles Monoallélique ADTKD
Tronquantes
C-ter

L heidet



16 patients dans 13 familles avec maladies rénales et variants pathogénes BIGC1.1
des phénotypes variables selon localisation/zygosité des variants

KH1  KH2 KHL1 KH3 KHL2 : : 5 SAM
OIAIQ o TIQO i BOTNIEY o cvivivin i v R S s e 874538

Bicc1 mRNA expression

Hypothéses?

Maladie kystique c~aAkUT............ ADTKD
Précoce sévere
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clinical investigation -
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Autosomal dominant ApoA4 mutations R oot e ot -
present as tubulointerstitial kidney disease a7 p LAY e Femiy 3a-pL80¢ e

with medullary amyloidosis

Tereza Kmochova'”", Kendrah O, Kidd' 7", Andrew On'"", et Hnizda', Hana Harmannovd',
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Familles génotypées a Necker entre 2017-2024

HNF1B pat. SEC61A1/ PHENOCOPIES
(fam) DNAJB11 (IFT140,
SALL1, PAX2,

OCRL, COL4,
ALG5, PBX1)

17% unsolved

UMOD

MUC1
DNAJB11
REN
HNF1B
SEC61A1

L Heidet, Necker/Imagine



Table 6 | Possible reasons for genetic testing of ADTKD

e Adults with CKD suspected to have ADTKD who wish to confirm the
diagnosis

e Members of affected families with normal kidney function who wish to
donate a kidney

e Healthy adult individuals at risk who are interested in establishing a
genetic diagnosis

e Adults interested in undergoing preimplantation genetic diagnosis to
avoid their child’s inheritance of a disease-causing mutant allele

e Children suspected of having a REN mutation

« Participate in Rare disease Registries (ERKNet, ADTKD-Net)

« Engage in novel therapeutical trials

Eckart KU et al, KDIGO 2015, Kidney Int
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