
increase the chronicity of GSDI-b with some complications. A mouse model
recapitulating the GDSI-b has been recently generated by inducing G6PT suppression
after tamoxifen injection. Here, we characterized the renal phenotype of TM-G6PT-/-
mice model focusing on the molecular mechanisms that lead to renal dysfunction.
Finally, we evaluated the efficiency of Dapagliflozin, a selective inhibitor of SGLT2, on
kidney functions in terms of therapeutic effect.
METHOD: Machine learning approach to computer based evaluation of renal
morphology was used to analyze the renal sections from TM-G6PT-/- treated with or
without dapagliflozin.
Results: G6PT is expressed in all renal zones and a severe downregulation of G6PT
mRNA expression in whole kidney of TM-G6PT-/- mice can be observed. TM-
G6PT-/- mice show tubular vacuolization and overall cellular dysfunction of PT due to
a high glycogen accumulation. TM-G6PT-/- mice manifest glycosuria, phosphaturia
and polyuria associated with a down regulation of main transporters of PT cells. The
urine concentrating defect is due to a primarily role of G6PT in CNT/CD cells
confirmed by a downregulation of AQP2, main water channel along CD segments.
This mouse model recapitulates the human GSD-Ib renal phenotype characterized by a
disfunction of PT but also CNT/CD cells. In order to evaluate whether targeting the
glucose metabolism would improve the renal phenotype of these mice we limited
glucose flux across the apical membrane of PT cells, applying the SGLT2-inhibitor
dapagliflozin to reduce new glycogen formation. After one month of treatment,
Dapagliflozin prevents glycogen accumulation in TM-G6PT-/- mice and ameliorates
the main dysregulated markers of PT function. This finding was paralleled by an
improvement of the histological features of kidney morphology in dapagliflozin treated
TM-G6PT-/- mice.
CONCLUSION: Our data provide evidence that treatment with dapagliflozin
ameliorates intracellular glycogen storage and improves the renal functions in TM-
G6PT-/- mice.

MO037 EPIGENETIC REGULATION OF KLOTHO IN PERIPHERAL
BLOOD CIRCULATING CELLS IS ASSOCIATED CELLS IS
ASSOCIATED WITH SOLUBLE PROTEIN SERUM IN
CARDIOVASCULAR DISEASE

Atteneri Pérez-Castro1, Ernesto Mart�ın-N�u~nez1, Javier Donate-Correa1,
Carla Ferri1, V�ıctor G. Tagua1, Ainhoa Gonz�alez-Luis1, Alejandro Delgado-
Molinos1, Angel L�opez-Castillo1, Sergio Rodr�ıguez-L�opez1, Purificaci�on Cerro-
L�opez1, Carmen Mora-Fern�andez1, Juan F. Navarro-Gonz�alez1

1Hospital Universitario Nuestra Se~nora de Candelaria, Unidad de Investigaci�on, SANTA
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BACKGROUND AND AIMS: The antiaging factor a-Klotho (KL) has been related to
cardiovascular diseases (CVD), including coronary artery disease, heart failure and
peripheral arterial disease. The soluble form of this protein (sKL), which is mainly
produced by the kidneys, have demonstrated to display different protective effects on
the cardiovascular system, e.g., prevention of vascular calcification, oxidative stress, or
cardiac fibrosis. Likewise, different clinical studies have pointed out that CVD is a state
of sKL deficiency, even when the renal function is still preserved. It has been
demonstrated that peripheral blood circulating cells (PBCCs) also express KL, but little
is known about its expression profile during CVD. The aim of this work is to
determinate if the expression of KL gene and its promoter methylation in PBCCs are
correlated with serum levels of the soluble protein, and if there exist any association
with the underlying inflammatory process that occurs during CVD.
METHOD: Forty-four patients diagnosed with clinical atherosclerotic vascular disease
(case group) and 15 subjects without CVD background (control group) were included
in the study. Whole blood and serum samples were obtained from all participants. We
performed gene expression analysis for KL expression in PBCCs by qPCR, as well as
for DNMT1 and DNMT3A (members of the DNA-methyltransferases family), TNF,
IL10 and NFKB1 (inflammatory parameters). We assessed the degree of methylation of
the KL gene promoter in these cells by bisulfite sequencing. Furthermore, we
determined circulating levels of sKL, TNFa and IL10 by ELISA immunoassay in serum
samples of both groups.
RESULTS: Results showed a lower expression of KL gene in PBCCs of patients with
CVD compared to controls (45% reduction, P<0.001), which was accompanied by a
higher degree of methylation of its promoter (36.766.3% vs. 15.964.8%, P<0.05). The
case group also presented significantly higher levels of DNMT1 and DNMT3A
transcripts in these cells (P<0.0001 for both), as well as higher values of
proinflammatory parameters (gene expression of TNF and NFKB1, and TNF/IL10
ratio; P<0.001 for all of them). Serum levels of sKL were decreased in the CVD group
compared to controls (a reduction of 57.5%, P<0.0001). KL expression in PBCCs
correlated directly with systemic levels of sKL (r=0.20, P<0.05), but inversely with
expression of DNMT1 (r=-0.33, P<0.01) and inflammatory parameters (r=-0.37,
P<0.01 for NFKB1 expression; r=-0.38, P<0.01 for TNF/IL10 expression ratio; and r=-
0.39, P<0.01 for serum TNFa/IL10 ratio). No significant associations were found
between inflammatory markers and methylation degree of KL gene promoter.
CONCLUSION: These results indicate an association between epigenetic regulation of
KL gene in PBCC and systemic levels of the soluble protein in CVD, which could be
influenced by the proinflammatory state present in these disorders.

MO038 SCARF EXPRESSION IN KIDNEY DISEASE
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BACKGROUND AND AIMS: Chronic kidney disease (CKD) is the most common
risk factor for lethal COVID19 and the risk factor that most increases the risk of death
of COVID19 patients. Additionally, acute kidney injury (AKI) is frequent in COVID19
and AKI increases the risk of death. However, the underlying cellular and molecular
mechanisms of such increased risk are unclear. SARS-CoV-2 and coronavirus-
associated receptors and factors (SCARFs) are required for and/or regulate (in a
positive or negative manner) coronary cell entry and/or viral replication. We have now
studied changes in the expression of genes encoding for SCARF in the context of acute
and chronic kidney disease.
METHOD: Data mining of in-house (experimental models of AKI -folic acid
nephropathy- and CKD -Unilateral ureteral obstruction- in mice) and publicly
available databases (Nephroseq, published single cell transcriptomics studies) of kidney
tissue transcriptomics as well as the Protein Atlas database.
RESULTS: Out of 28 SCARF genes identified by Singh et al (Cell Reports 2020), 26
were represented in the experimental AKI database. Of them 7 (27%) were
differentially expressed during AKI (FDR <0.05), 4 of them upregulated and 3
downregulated (Figure 1.A). Additionally, 27 were represented in the experimental
CKD database. Of them 17 (63%) were differentially expressed during experimental
CKD, 6 of them upregulated and 11 downregulated (Figure 1.B). Two genes were
consistently upregulated (Ctsl and Ifitm3) and two consistently downregulated
(Tmprss2 and Top3b) in both experimental AKI and CKD (Figure 1.A and B). They
encode cathepsin L, interferon induced transmembrane protein 3, transmembrane
serine protease 2, DNA topoisomerase III beta, respectively. Single cell transcriptomics
databases localized Ctsl expression mainly to podocytes and tubular cells while protein
atlas showed clear tubular staining. The main site of Ifitm3 was endothelium in both
datasets and it was also localized to leukocytes by single cell transcriptomics. Tmprss2
was mainly localized to tubular cells in both datasets while Top3b was widely expressed
in parenchymal renal cells, endothelium and leucocytes in single cell transcriptomics.
Increased kidney expression of Ifitm3 and decreased expression of Tmprss2 and Top3b
were confirmed in diverse CKD datasets in Nephroseq.

CONCLUSION: Both AKI and CKD are associated with differential expression of
SCARF genes in kidney tissue, the impact of CKD appearing to be larger.
Characterization of these changes and their functional impact in kidney tissue and
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beyond the kidneys may provide clues to the increased risk of severe or lethal
COVID19 in kidney disease patients.
Kidney SCARF gene expression
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Eric Olinger1, Intisar Al Alawi1,2, Elisa Molinari1, Eissa Ali Faqeih3, Mohamed Al
Hamed4, Miguel Barroso-Gil1, Ian Wilson5, Genomics England Research
Consortium6, John Sayer1,7,8

1Translational and Clinical Research Institute, Newcastle University, Newcastle upon
Tyne, United Kingdom, 2Ministry of Health, National Genetic Center, Muscat, Oman,
3Children’s Specialist Hospital, King Fahad Medical City, Section of Medical Genetics,
Riyadh, Saudi Arabia, 4King Faisal Specialist Hospital and Research Center, Department
of Genetics, Riyadh, Saudi Arabia, 5Biosciences Institute, Newcastle University,
Newcastle upon Tyne, United Kingdom, 6Department of Health & Social Care, London,
United Kingdom, 7Newcastle Upon Tyne Hospitals NHS Foundation Trust, Renal
Services, Newcastle upon Tyne, United Kingdom and 8NIHR Newcastle Biomedical
Research Centre, Newcastle upon Tyne, United Kingdom

BACKGROUND AND AIMS: Whole exome sequencing (WES) is becoming part of
routine clinical and diagnostic practice and has been extensively applied in research
studies as well as for diagnostic utility to detect various novel genes and variants.
Filtering of variants and scoring variants in terms of pathogenicity still represents a
major challenge and may explain why�50% of patients remain without diagnosis after
initial assessment.
METHOD: In this study, we performed WES to determine the genetic cause of a
hepato-renal ciliopathy syndrome in a genetically unsolved consanguineous family
from Oman with 2 affected children. For variants filtering and annotation Qiagen
Clinical Insight tool was used. Database searches for identical alleles in patients with
similar phenotypes were performed using Genomics England, UK Biobank and a Saudi
Arabian cohort. RNA studies were used to confirm a splicing defect. This research was
made possible through access to the data and findings generated by the 100,000
Genomes Project and from UK Biobank, a major biomedical database.
RESULTS: Initial bioinformatic analysis of WES data from 2 affected sibs excluded
obvious pathogenic variants in known genes associated with primary ciliopathy
syndromes with liver and kidney phenotypes. However, by manual curation of variants
in candidate genes, a rare homozygous synonymous allele in NPHP3 was identified
(c.2805C>T; p.(Gly935Gly)), mid-exon 20 and within a region of shared homozygosity
on chromosome 3. Correct segregation was confirmed via Sanger sequencing in the
parents and the 2 affected sibs. The variant was rare in gnomAD (2/251374 alleles) and
was found heterozygously in just one individual within the UK Biobank cohort of
200,000 exomes. Using various in silico tools, the allele was shown to activate a cryptic
splice donor site in the middle of exon 20. RT-PCR with sequencing of parental whole
blood RNA confirmed alternative splicing leading to frameshift p.Gly935GlyfsTer47.
The identical homozygous allele was identified in 2 additional unsolved families within
the Genomics England 100,000 Genomes Project and in 1 Saudi Arabian family with
similar hepato-renal phenotypes.
CONCLUSION: This study shows that automated filtering of WES data may exclude
synonymous variants which are pathogenic, especially if they are mid-exon. Here we
identified a recurrent synonymous NPHP3 variant leading to a splice defect as the
cause of a hepato-renal ciliopathy phenotype in four families. In unsolved cases, rare
synonymous alleles in candidate genes need to be reassessed for impact on RNA
splicing and possible pathogenicity.

MO040 REAL-WORLD USE OF TOLVAPTAN AND ITS IMPACT ON
EGFR IN A NORTH EAST UK COHORT
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BACKGROUND AND AIMS: Autosomal dominant polycystic kidney disease
(ADPKD) is a cause of progressive chronic kidney failure (CKD) and end stage kidney
disease (ESKD). Tolvaptan has been shown within clinical trials to slow down decline
of kidney function in patients with ADPKD at risk of rapid progression. We performed
a retrospective review of a cohort of ADPKD patients who had been established on
tolvaptan therapy to determine its efficacy in a real- world clinic setting.
METHOD: Subjects who had a clinical diagnosis of ADPKD and who had been
established on tolvaptan for a period of >18 months were reviewed retrospectively in
terms of their eGFR. Subjects were between the ages of 18-65 years old and both males
and females were included in this study. Other inclusion criteria involved a pre-
treatment slope of <-2.5 ml/min/1.73m2 based on readings for a 3 year period, a pre-
treatment eGFR of 30-90 ml/min/1.73m2 and ability to tolerate tolvaptan treatment
and be maintained on treatment for at least12 months. We calculated based on eGFR

slopes, predicted time to reach CKD stage 5 with and without tolvaptan therapy. Given
this was a retrospective review, eGFR were estimated during clinic visits whilst on
tolvaptan treatment, rather than after a drug washout period.
RESULTS: The cohort of patients included 20 from Newcastle upon Tyne Hospitals
and 2 from Sunderland Royal Infirmary. The mean rate of eGFR decline prior to
treatment was -5.92 ml/min/1.73m2 per year for the cohort. Following tolvaptan
treatment, the average decline in eGFR was reduced to -2.57 ml/min/1.73m2 per year.
Therefore, tolvaptan lessened average eGFR decline within this cohort by 3.35 ml/min/
1.73m2 per year, gaining 7 years and 9 months delay until CKD stage 5. The majority
of patients (n=19) received full dose tolvaptan (90mg/30mg). At an individual level, 3
patients failed to respond at all to tolvaptan, with no improvement in decline of GFR
and 2 others had a very mild improvement only (change in eGFR slope of <0.5 ml/
min/1.73m2 per year). 6 patients had a dramatic improvement in eGFR slope (>5 ml/
min/1.73m2 per year).
CONCLUSION: The real life use of tolvaptan seemed to give a dramatic improvement
in eGFR slopes, much more than the previously reported clinical studies have shown.
This may be in part due to patient selection and only including patients who tolerated
therapy, a “tolvaptan clinic” effect where great personal care is given to these patients
and to excellent compliance with medication. Reasons for both non-response and
exaggerated response need to be evaluated carefully to determine how individualisation
of tolvaptan therapy can be best used.

MO041 STABILIZATION OF KIDNEY FUNCTION DECLINE AND
CARDIOMYOPATHY IN MALE PATIENTS WITH CLASSIC
FABRY DISEASE: A PRE- VS. POST-AGALSIDASE BETA
TREATMENT FABRY REGISTRY ANALYSIS
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BACKGROUND AND AIMS: Fabry disease (FD) is an X-linked lysosomal storage
disorder caused by pathogenic GLA gene variants. Males with the classic (more severe)
phenotype have markedly deficient or no a-galactosidase A activity and early,
progressive accumulation of glycosphingolipids (e.g. globotriaosylceramide [GL-3] and
deacylated GL-3 [lyso-GL-3]) in cells and body fluids. Particularly compromised are
vascular endothelial and smooth muscle cells, most kidney cell types (particularly
podocytes), cardiomyocytes and neural cells. Cellular injury triggers inflammatory
responses leading to fibrosis with multisystem involvement. Symptoms associated with
small fiber neuropathy (e.g. neuropathic pain) appear in childhood, typically followed
in adulthood by chronic nephropathy (proteinuria, reduced glomerular filtration rate
[GFR]) that may evolve to end-stage renal disease, and progressive cardiomyopathy
with left ventricular hypertrophy and early demise. We compared kidney function and
cardiomyopathy outcomes after enzyme replacement therapy with agalsidase beta with
treatment-naive outcomes in male patients with the classic form of FD.
METHOD: The self-controlled comparison (piecewise mixed linear modelling) used
Fabry Registry (NCT00196742) data from males with GLA variants associated with the
classic FD phenotype (dbfgp.org/dbFgp/fabry/). The patients had received agalsidase
beta (average dose of 0.9� 1.1 mg/kg every 2 weeks) and had�2 pre- and�2 post-
baseline assessments. Baseline was defined as up to 6 months after start of treatment.
Follow-up spanned from 5 years pre-treatment (preTx) to 5 years post-treatment
(postTx). Patients on dialysis or with a kidney transplant were excluded. Assessed were
slopes of estimated GFR (eGFR, CKDEPI equation), ultrasound derived
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