
NFKB1). Serum concentrations of TNFa and IL10 were measured by ELISA
immunoassay, and complementary inflammatory parameters (CRP and neutrophil/
lymphocyte ratio) by standardized routine methods.
RESULTS: The vascular tissue of patients in the case group presented a higher percent
level of methylated positions in the KL promoter region (71.468.3% vs. 39.4612.3%,
P<0.05), as well as a significant decrease in the expression of KL gene (a 40% reduction
as compared to controls, P<0.05). Considering the whole study population, the
methylation degree was inversely related to the endogenous transcript levels of KL gene
(r=-0.66, P<0.0001). Moreover, the expression of DNMT1 was significantly increased
in the case group (P<0.05), as well as those of the proinflammatory genes TNF and
NFKB1 (P<0.0001 and P<0.05, respectively), being all of them directly associated with
the vascular methylation levels of KL gene (r=0.51, P<0.0001 for DNMT1; r=0.45,
P<0.001 for TNF; r= 0.37, P<0.05 for NFKB1). Furthermore, vascular expression of
DNMT1 and DNMT3A directly correlated with both inflammatory markers in this
tissue (P<0.0001, for all). Systemic levels of IL10 presented a direct association with
vascular KL gene expression (r=0.28, P<0.05), while inverse associations were
observed with the methylation degree of KL gene (r=-0.38, P<0.05) and DNMT1
expression (r=-0,29, P<0.05).
CONCLUSION: These results suggest that the methylation of KL gene promoter in the
vasculature is a mechanism associated with the inflammatory response that would
partly explain its reduction during atherosclerotic injury.

MO032 URINARY EXCRETION DISORDER IN 125 PATIENTS WITH
GITELMAN SYNDROME

Bingbin Zhao1, Lei Zhang1, Xiaoxiao Shi1, Peili Ji1, Lubin Xu1, Limeng Chen1

1State Key Laboratory of Complex Severe and Rare Diseases, Chinese Academy of
Medical Sciences & Peking Union Medical College Hospital, Department of Nephrology,
Beijing, P.R. China

BACKGROUND AND AIMS: Long-term oral prescription of thiazide diuretics,
which can block the sodium chloride co-transporter (NCC) of the distal tubule, has
been recognized to affect the function of the proximal tubule. But the underlying
mechanism is largely unknown. Gitelman syndrome (GS) is a recessively inherited salt-
losing tubulopathy due to the loss-of-function mutation of NCC, which can be used as
a good model to understand the pathophysiological mechanism of thiazide-related
disorders. In this study, we summarized the clinical characteristics of proximal tubular
function in the cohort of patients with GS, and explore the possible mechanisms of
proximal tubular dysfunction secondary to distal tubular disorder.
METHOD: Patients who were diagnosed with GS (confirmed by gene sequencing) in
our hospital from August 1, 2005 to December 31, 2019 were enrolled, as well as the
selected gender- and age-matched healthy controls. For patients whose SLC12A3 gene
was sequenced as a single heterozygous mutation, further whole exome sequencing was
performed to clarify the gene mutation. Clinical data including demographic
information, symptoms, and hematuria tests were collected. The hydrochlorothiazide
test was performed to assess the function of NCC. Characteristics of calcium and
phosphate metabolism and uric acid of patients were analyzed.
RESULTS: A total of 125 patients with genetic diagnosed GS were enrolled, and 33
patients (26.4%) were with only a single heterozygous mutation. Twenty-five patients
completed whole exome sequencing, and 9 patients (36%) were finally diagnosed with
compound heterozygous mutations. Seven mutation sites were newly detected by
whole exome sequencing, including 3 missense mutations, 1 splice-site point mutation
and 3 intron mutations. Serum uric acid in GS patients was significantly higher than
that in healthy controls (347.5691.7 vs 309.9685.3lmol/L; P<0.001). The proportions
of men and women with hyperuricemia were 19.4% and 34.5%, respectively. Urinary
fraction excretion of uric acid in the hyperuricemia group was significantly lower than
that of patients with normal serum uric acid. Compared with healthy controls, GS
patients had higher blood calcium level (2.4160.17 vs 2.3260.09mmol/L; P<0.001).
However, urinary calcium, parathyroid hormone (26.79614.21 vs 33.18611.58lmol/
L; P=0.005), and 25-hydroxyvitamin D (15.8866.46 vs 19.5666.06 nmol/L; P=0.001)
were lower in GS patients. Lower blood magnesium level was associated with lower
parathyroid hormone level.
CONCLUSION: In GS patients, low urinary calcium, high serum calcium and high
serum uric acid levels were related with the compensation of proximal tubular
function.

MO033 WHOLE-EXOME SEQUENCING AS A FIST-LINE DIAGNOSTIC
TOOL IN BARTTER AND GITELMAN SYNDROME

Francesca Becherucci1, Viviana Palazzo2, Luigi Cirillo1, Benedetta Mazzinghi1,
Samuela Landini2, Valentina Raglianti1, Paola Romagnani1
1Meyer Children’s Hospital, Nephrology and Dialysis Unit, Florence, Italy and 2Meyer
Children’s Hospital, Medical Genetics Unit, Florence, Italy

BACKGROUND AND AIMS: Bartter (BS) and Gitelman syndrome (GS) are
autosomal recessive rare inherited disorders characterized by hypokalemic metabolic
alkalosis and secondary hyperaldosteronism. The primary defect is a genetically
determined impairment of sodium chloride reabsorption in the renal tubule, thus
resulting in salt loss, dehydration and acid-base homeostasis perturbations.

Although the diagnosis can be suspected based on presenting features, the clinical
diagnosis of BS and GS can be challenging, as they are rare and phenotypically
overlapping. As a consequence, the current clinical classification lacks of specificity and
genetic testing represents the gold standard for the diagnosis. Driven by the rapidly
decreasing costs and turn-around time, next-generation sequencing technologies are
increasingly utilized in diagnostics and research of inherited tubulopathies, including
BS and GS. Recently, sequencing of selected gene panels provided the advantage of
achieving high coverage of genes of interest at lower costs, providing high diagnostic
yield and new insights into the phenotypic spectrum of these rare disorders. However,
whole-exome (WES) is not routinely performed for the molecular diagnosis of BS and
GS. The aim of our study was to assess the diagnostic performance of WES in BS and
GS and to establish genotype-phenotype correlations.
METHOD: We performed WES in all consecutive patients referred for genetic testing
with a clinical suspect of BS or GS. Variant prioritization was carried out according to
the American College of Medical Genetics and Genomics guidelines (ACMG). Parents
and first-degree relatives were included, whenever available. Demographic, clinical and
laboratory data were collected retrospectively, in order to establish genotype-
phenotype correlations.
RESULTS: We enrolled 50 patients (22 males, 46 Caucasians) with a clinical diagnosis
of BS (19), GS (24) or BS/GS (7). All the patients showed hypokalemic metabolic
alkalosis at onset (serum bicarbonate=29.5 mEq/l 6 4.4, potassium= 2.7 mEq/l 6 0.6).
The median age at clinical diagnosis was 7 years (range 0-67 years). Three patients had
familial history of tubulopathies. WES showed pathogenic variants in 42/50 patients
(84%), thus establishing a conclusive diagnosis. Interestingly, a dedicated analytic
pipeline allowed us to identify copy number variations (CNVs) in 7/42 patients with a
confirmed genetic diagnosis. In detail, WES allowed us to confirm the clinical diagnosis
in 33/50 patients, with an improvement in classification in at least 14 cases (i.e. subtype
I-V of BS). In 9 additional patients, genetic testing changed the clinical diagnosis: 6
patients with a clinical of BS turned out to have pathogenic variants in SLC12A3,
resulting in GS; in 3 patients, genetic testing revised the clinical diagnosis indicating
inherited disorders outside the BS/GS spectrum (HELIX syndrome, Primary familial
hypoparatiroidism, Type 2 renal hypomagnesemia). Only 38% of patients with a
genetic diagnosis of BS showed nephrocalcinosis. Strikingly, this was present in 8% of
patients with GS. On the other hand, hypomagnesemia, a distinctive feature of GS, was
similarly distributed among BS and GS patients (45% vs. 68%, respectively). Finally,
although patients with GS showed a median age at onset higher than patients with BS,
some overlap did exist, making differential diagnosis challenging at single-patient level.
CONCLUSION: The results of our study demonstrate that WES ensures a high
diagnostic yield (84%) in patients with a clinical diagnosis of BS or GS, especially if
coupled with analysis of CNVs. This approach showed to be useful in dealing with the
phenotypic heterogeneity typical of these rare disorders, improving differential
diagnosis by detecting phenocopies also outside the BS/GS spectrum, enabling
additional specific work-up, genetic counseling, and screening of at-risk relatives.

MO034 A SUBGROUP ANALYSIS OF FEMALE PATIENTS IN A PHASE
3 OPEN-LABEL STUDY TO ASSESS THE SAFETY AND
EFFICACY OF PEGUNIGALSIDASE ALFA IN PATIENTS WITH
FABRY DISEASE PREVIOUSLY TREATED WITH AGALSIDASE
ALFA

Derralynn Hughes1, Gabriela Dostalova2, Kathy Nicholls3, Michael West4,
Camilla T~a¸ndel5, Ana Jovanovic6, Pilar Giraldo Castellano7, Bojan Vujkovac8,
Tarekegn Geberhiwot9, Einat Almon10, Sari Alon10, Mali Szlaifer10,
Raul Chertkoff10, Ales Linhart11

1University College London, 2General University Hospital in Prague, First Faculty of
Medicine, Charles University, 2nd Department of Internal Cardiovascular Medicine,
Prague, Czech Republic, 3Royal Melbourne Hospital, Australia, 4Dalhousie University,
Division of Nephrology , Department of Medicine, Canada, 5University of Bergen,
Department of Clinical Medicine, Bergen, Norway, 6Salford Royal NHS Foundation
Trust, Department of Endocrinology and Metabolic Medicine, Salford, United Kingdom,
7Hospital Universitario Miguel Servet, Unidad de Investigaci�on Traslacional - Instituto
de Investigaci�on Sanitaria Arag�on, Zaragoza, Spain, 8General Hospital Slovenj Gradec,
Fabry Center, Slovenj Gradec, Slovenia, 9University of Birmingham, Institute of
Metabolism and Systems Research, Birmingham, United Kingdom, 10Protalix
Biotherapeutics, Karmiel, Israel and 11General University Hospital in Prague, Head of
Clinic, Prague, Czech Republic

BACKGROUND AND AIMS: Females with Fabry disease (FD) often develop
symptoms and disease complications later in life than males. However, they can
experience significant health declines, including renal function impairment.
Pegunigalsidase alfa is a novel PEGylated alpha-galactosidase A enzyme in
development for the treatment of patients with FD with potential pharmacokinetic
benefits. We previously reported that males with FD showed improvements in several
parameters including median (minimum, maximum) estimated glomerular filtration
rate (eGFR) slope from -4.6 (-20.5, 4.8) to -1.1 (-18.6, 14.2) mL/min/1.73m2/year after
treatment with pegunigalsidase alfa.(Tondel et al. ASN 2020. PO0562. www.asn.
scientificposters.com) Here we report a subgroup analysis of the safety and efficacy of
pegunigalsidase alfa treatment in females with FD.
METHOD: BRIDGE (PB-102-F30; NCT03018730) is a phase 3, open-label, switch-
over study designed to assess the safety and efficacy of pegunigalsidase alfa in adults
with FD previously treated with agalsidase alfa for at least 2 years. Patients received
intravenous pegunigalsidase alfa at 1 mg/kg every other week for 12 months.
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RESULTS: Twenty-two patients were enrolled in the study; of the 20 patients who
completed 12 months of study treatment, 7 were female. Females had a mean age of 46.
7 years (range: 26–59 years), and had the following median (minimum, maximum)
baseline measurements: residual enzymatic activity in leucocytes of 23.7% (16, 46) of
the normal laboratory mean; plasma lyso-Gb3 of 12.9 (7.4, 23.2) nmol/L; eGFR of 87.7
(55.3, 109.2) mL/min/1.73m2; and an annualized eGFR slope of�3.7 (-11.2, 1.5) mL/
min/1.73m2/year. After 12 months of pegunigalsidase alfa treatment, the annualized
eGFR slope was 1.4 (-6.3, 4.1) mL/min/1.73m2/year, indicating an improvement from
baseline of 5.9 mL/min/1.73m2/year. In addition, plasma lyso-Gb3 had a reduction of
23.3% (-45.7, -17.3). Although all females had baseline mean residual enzyme activity
> 5% and were previously treated with agalsidase alfa, only 2 had stable kidney disease
(eGFR slope� -3 mL/min/1.73m2/year), while 2 had moderately progressing kidney
disease (eGFR slope between�-5 and < -3 mL/min/1.73m2/year), and 3 had fast
progressing kidney disease (eGFR slope < -5 mL/min/1.73 m2/year).( Wanner et al.
2018 Mol Genet Metab 124:189-203) After treatment all but 1 patient experienced
categorical improvement or remained stable; this patient had a decline of < 3 mL/min/
1.73m2/year and remained in the fast progressing disease category. Mean left
ventricular mass index in females increased from 66.9 g/m2 at baseline to 74.1 g/m2 at
month 12, but remained within normal ranges(47–77 g/m2).(Kawel-Boehm et al. 2015
J Cardiovasc Magn Reson 17:29) All females had at least 1 treatment-emergent adverse
event (TEAE), and all TEAEs were mild or moderate. The most common TEAEs
reported in female were nasopharyngitis (n=2), oropharyngeal pain (n=2), and
headache (n=2). None of these TEAEs were considered related to treatment. However,
2 females had injection site reactions and 2 developed transient, non-neutralizing anti-
drug antibodies to pegunigalsidase alfa treatment.
CONCLUSION: The current study included females with symptoms of Fabry disease
comparable to the disease presentation of males enrolled in this study. At baseline most
females had eGFR decline characterizing progressive or rapidly progressive kidney
disease. Most females showed improvements in disease status following 12 months of
pegunigalsidase alfa treatment, as previously reported for males enrolled in this study.
This long-term, controlled study suggests a potential benefit and a favorable safety
profile for pegunigalsidase alfa on renal function in females with FD previously treated
with agalsidase alfa. While this subgroup analysis should be interpreted with caution
due to the small number of patients, these findings may provide valuable insight for
future studies.

MO035 COMPUTATIONAL MODELING APPROACH FOR THE
COMPREHENSIVE INTERPRETATION OF RARE
TUBULOPATHIES

Yoko Suzumoto1,2, Valeria Columbano2, Giovanna Capolongo2,
Mariadelina Simeoni2, Alessandra Perna2, Miriam Zacchia2, Davide Viggiano1,2,3,
Giovambattista Capasso1,2, Francesco Trepiccione1,2

1Biogem A. C. S. R. L., Ariano Irpino (AV), Italy, 2University of Campania Luigi Vanvitelli,
Department of Translational Medical Sciences, Naples, Italy and 3University of Molise,
Department of Medicine and Health Sciences, Campobasso, Italy

BACKGROUND AND AIMS: Kidney plays a central role on the maintenance of
water homeostasis, acid-base and electrolytes balances through the activity of different
types of ion channels/transporters expressed along the nephron segments. Mutations
in genes encoding these transporters could subsequently lead to aberrant transporter
activities, resulting in abnormal renal handling of electrolytes, thus represent
monogenic form of rare kidney diseases.
Accumulating number of mutations identified in genes responsible for such
monogenic disorders demonstrated that eventual disease phenotypes may vary
according to the type and localization of the mutation within the gene. Thus, careful
evaluation of gene variation would be crucial prior to designing the strategy for the
therapy in each case.
Here we present various mutations from our patients, identified in genes including
kcnj10, SLC12A1, SLC26A4 and clcn7 which are associated with rare tubulopathies
EAST/SeSAME syndrome, Bartter’s syndrome, Pendred syndrome and Fanconi
syndrome, respectively.
In order to explore molecular mechanisms underlying the observed disease conditions
in our patients, have performed computational modeling analyses of these
mutations in ison with wild-type models.
METHOD: Thre
CLC-7 proteins
server (http://sw
med.umich.
identified from our
compared with
tertiary and quaternary structures. Furthermore, we assessed possible effects of
missense mutations on the function of ion channels/transporters using online
bioinformatic prediction tools PolyPhen-2, Mutation taster, PROVEAN and SIFT.
RESULTS: The three-dimensional model comparison between wild-type Kir4.1 and
Ala167Val variant, which is related to EAST/SeSAME syndrome, revealed that
Ala167Val located at the junction between transmembrane domain 2 (TM2) and C-
terminus is predicted not to interrupt the sequence of the hydrogen bonds, thus not
altering the TM2 alpha-helix structure. In addition, while PolyPhen-2 and Mutation
taster evaluated Ala167Val as ‘probably damaging’, PROVEAN and SIFT predicted
Ala167Val as ‘neutral’ and ‘tolerated’. These observations are in line with the clinical
data demonstrating the milder phenotype in patients with Ala167Val mutation

compared with the ones harboring frameshift mutations leading to truncated Kir4.1
channel (Figure. 1).
Furthermore, computational modeling of wild-type NKCC2 and frameshift mutation
Arg302Glyfs*3 variant clearly demonstrated that Arg302Glyfs*3 results in a loss of
large part of the protein, indicating that NKCC2-Arg302Glyfs*3 is practically
nonfunctional (Figure. 2).

CONCLUSION: Computational modeling of disease-related mutations in various ion
channels/transporters represents a novel, powerful approach for comprehensive
interpretation of the disease phenotypes observed in patients with rare tubulopathies.
In addition, combination of in silico modeling and clinical data could provide us with
further insight into molecular mechanisms underlying the renal transporter activities.
Furthermore, this in silico computational modeling approach can be applicable and
suggestive for novel pharmacological intervention as well as the visual disease severity
assessment.

MO036 DAPAGLIFLOZIN RESCUES THE RENAL PHENOTYPE OF
GLYCOGEN STORAGE DISEASE TYPE IB

Mariavittoria D’Acierno1,2, Roberta Resaz3, Sabrina Siccardi1,2, Anna Iervolino2,
Donato Sardella2, Giovambattista Capasso1,2, Alessandra Eva3,
Francesco Trepiccione1,2

1University “Luigi Vanvitelli”, Department of Translational Medical Sciences, Naples,
Italy, 2Biogem scarl, Genetics and Translational Medicine, Ariano Irpino, Italy and 3

Istituto Giannina Gaslini, Laboratory of Molecular Biology, Department of Translational
Research, Laboratory Medicine, Diagnosis and Services, Genoa, Italy

BACKGROUND AND AIMS: Glycogenosis I type b (GsdI-b) is a rare metabolic
disease and immune disorder characterized by hepato-renal glycogen accumulation
caused by a deficiency in the Glucose-6-phosphate transporter (G6PT). G6PT
transports glucose-6-phosphate (G6P) from cytoplasm to endoplasmic reticulum (ER)
where a G6Pase catalyses the hydrolysis of G6P in glucose and phosphate. G6PT
deficiency lead to impaired glucose homeostasis, myeloid disfunction and long-term
risk of hepatocellular adenomas. No causal therapy is so far available for GSDI-b
patients besides a dietary approach to control glycemia and the use of Granulocyte
Colony-Stimulating Factor (GCSF) to improve neutropenia. Over time, these supports
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