(1%16%% [dentifying causative variants in patients with monogenic stone

disease

’
Kalina |J. Reese'?, Andrea G. Cogal?, John C. Lieske, M.D.3, Peter C. Harris, Ph.D.?3, CalVln
1Calvin University, Grand Rapids, MI ?Department of Biochemistry and Molecular Biology UNIVERSITY

3Division of Nephrology and Hypertension 1876
Mayo Clinic, Rochester, MN, USA

Introduction SLC4A1 (anion exchanger 1; AE1) HNF4A (hepatocyte nuclear factor-4-alpha)
Primary hyperoxaluria (PH) and Dent disease (DD) are two c.1765C>T (p.Arg589Cys) Gene Information ¢.253C>T (p.Arg45Trp) Gene Information
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chronic kidney disease. found to have a missense SLC4A1 variant in heterozygosity. regulates urinary pH were found to have a missense HNF4A variant in heterozygosity. to kidney development
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Figure 1A. (Above left - top) Multi-sequence alignment for SLC4A1 variant p.Argb89Cys. Arginine 589 is conservedin 7/7
orthologous protein sequences of SLC4A1 with relatively high conservation surrounding the position. (Above left - bottom)
Conserved Domains for SLC4A1 variant p.Arg589Cys. Variant is highly conserved in anion exchanger (antiport/cotransport

ApproaCh of anions) family domains. : f -
c.937-8T>A (p.Ala313_inslleSTOP) Gene Information

Renal Function: Sodium-

Cases with heterozygous variants in possible dominant SLC12A1 (Na-K-Z Cl cotransporter; NKCCZ) + A PH-negative patient presenting with echogenic kidneys was found to have phosphate co-ransporter;
enes or biallelic variants in recessive genes were identified. an atvpical solicine missense SLC43447 variant in homozveosity D ke 1o most of anival pyramid
o 5 C.769G>A (p.Gly257Ser)/c.1424G>A (p.Cys475Tyr) yp plicing ygosity.
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NGS data from the 102 candidate gene panel was available Information * Prediction programs designated a strong new splice site 8 base pairs upstream Renal Phenotype: Fanconi
for 268 unresolved presumed PH/DD patients.

* A DD-negative patient presenting with polyuria and hypercalcemia was Renal Function: that inserted two coding codons at the beginning of exon 9. The first amino acid codes Syndrome, Hypercalcemia,

found to have two missense SLC12A1 variants in compound heterozygosity. Sodium/Potassium-chloride L - - Nephrolithiasis
p ygosity. symporter; regulation of ion balance for Ile and the other for STOP, resulting in a truncation of the protein. Inheritance: AD/AR

Potentially pathogenic variants were analyzed with in silico ,
HGMD and PubMed literature search p.Gly257Ser: 1X syndrome e .Y Figure 4B. SLC34A1
Exact genotype is reported with symptoms of Pathogenic p.Gly257Ser: 5/6 p.Gly257Ser: 1/31402 Inheritance: AR A 3 )i v ’ truncation results in
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. . ' (intronin lowercase, exon in uppercase bold; reading frame is Q .
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. . sequence above. Bottom panel shows base pair change (red) \ b
ASSESS OI‘, FATH M M, FATH M M M KL, Human Sphce Figure 3. (Left) Multi-sequence alignment for SLC12A1 variant p.Gly257Ser. Glycine is conserved in 6 /6 orthologous protein sequences of SLC1241 with high conservation surrounding the ) ctcct CCﬂACTTAGGCTCCCACC N indicated in grey).

with novel splice site (underlined) and resulting codons.
. . position. (Middle) Multi-sequence alignment for SLCI12A1 variant p.Cys475Tyr. Cysteine is conserved in 6/6 orthologous protein sequences of SLC12A1 with high conservation surrounding
Fll’lder‘ HSF al‘ld Berkle DI‘OSO hlla Gene the position. (Right) Conserved Domains for SLC12A1 variant p.Gly257Ser. Variant is highly conserved in potassium-chloride channels.
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