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BACKGROUND AND AIMS: Congenital solitary kidney – one category of congenital
anomalies of the kidney and urinary tract (CAKUT) may combine with other system
malformations such as reproductive, cardiac, skeletal system, and so on. Our study
analysed the clinical characteristics among congenital solitary kidney patients and their
reproductive system malformations. And further work about probable pathogenic
genes was explored.
METHOD: The information of CAKUT patients who were indicated by Doppler
ultrasound was collected. The clinical and imaging features including reproductive
system abnormalities were retrospectively reviewed in patients with congenital solitary
kidney. In patients with Mayer-Rokitansky- Küster-Hauser (MRKH) syndrome, a
disorder of congenital agenesis of uterus and vagina, whole exome sequencing was
performed. Rare variants in CAKUT-related genes were analysed. Trio analysis was
conducted to identify de novo mutations.
RESULTS: We identified 209 patients with congenital solitary kidney from July 20,
2017 to July 19, 2020 among 1160 CAKUT patients in Peking Union Medical College
Hospital. There were 152 females. The average age of congenital solitary kidney
patients was 35.26618.42 years when they were diagnosed. 53.2% showed different
degrees of proteinuria and hematuria. Serum creatinine elevating was proved 13.1%
and 40% in women and men separately. Among 81 females who also had a
gynecological ultrasound report, 88.9% combined with genital malformation, oblique
vaginal septum syndrome 48.7%, the Mayer-Rokitansky-Küster-Hauser (MRKH)
syndrome 22.2%, malformed uterus 23.5%, vaginal atresia and other genital
malformation 7%. Congenital heart disease, complete transposition of viscera, and
scoliosis were also found in some patients with congenital solitary kidney.
Furthermore, based on the whole exome data of 443 patients with MRKH syndrome,
seven function-lost mutations were confirmed. And also two De nove mutations
(NOTCH2 (NM_024408.3: c.703A>T(p.Thr235Ser), ESRRG (NM_001243512.1:c.-
169-8delT)), one homozygous patients with parents heterozygous
(NM_133433.3:c.8084C>T(p.Thr2695Me) were identified as possible pathogenic
genes caused CAKUT.
CONCLUSION: We should be aware of reproductive system malformations in
CAKUT patients. Whole exome sequencing may suggest common pathogenic genes
between the two kinds of diseases.
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BACKGROUND AND AIMS: The zebrafish (Danio rerio) is a powerful animal model
to study glomerular morphology and the function of the permselectivity of the
glomerular filtration barrier.
Since zebrafish larvae develop quickly and can be bred to become transparent, in vivo
observation of these animals is possible. At 48 hours post fertilization, zebrafish larvae

develop a single glomerulus which is attached to a pair of tubules. Like in mammals,
the glomerular filtration barrier consists of a fenestrated endothelium, the glomerular
basement membrane and interdigitating podocyte foot processes bridged by a slit
diaphragm. By using genetically modified zebrafish strains with fluorescently labeled
podocytes, it is possible to study alterations of the glomerulus during the development
of renal disease like focal segmental glomerulosclerosis (FSGS) directly in vivo. FSGS is
characterized by podocyte loss, the effacement of their foot processes as well as scarring
of the glomerulus. To study FSGS in zebrafish larvae, we induced podocyte detachment
by the use of a zebrafish strain expressing the enzyme nitroreductase converting
metronidazole into a toxic substance specifically in podocytes. The aim of our study
was to collect glomeruli for the identification of mRNAs as well as miRNAs by
RNA_Seq that are up- and down-regulated in the glomeruli of this FSGS-like disease
model.
METHOD: The transgenic zebrafish strain Cherry (Tg(nphs2:GAL4);
Tg(UAS:Eco.nfsB-mCherry); mitfaw2/w2; mpv17a9/a9) which expresses the
prokaryotic enzyme nitroreductase (NTR) fused to mCherry, a red fluorescent protein,
under the control of the podocyte-specific podocin (nphs2) promoter in a transparent
zebrafish strain, was utilized. After addition of metronidazole (MTZ) into the tank
water, MTZ is converted into a cytotoxin by NTR leading to dose-dependent apoptosis
exclusively in podocytes. Cherry larvae were treated at 4 days post fertilization (dpf) for
48 h with 80 mM MTZ. MTZ-treated and control larvae were homogenized at 6 dpf.
The cell suspension was diluted, and red-fluorescent glomeruli were collected using a
micropipette and a microscope. Total RNA was isolated, and integrity was checked by
a Bioanalyzer. Libraries were generated with a MACE kit and True Quant small RNA
seq kit by GenXPro. Constructs were amplified by PCR and sequenced on an Illumina
Hiseq 2000. Normalization and statistical analysis for differential gene expression were
done using DESeq2.
RESULTS: Zebrafish larvae showed severe whole-body edema, proteinuria, loss of
podocytes and an increased mortality rate after MTZ-treatment. The glomerular
histology resembled mammalian FSGS. We found that only the RNA of manually
collected glomeruli had an excellent quality. Using RNA_Seq, we identified a total of
16941 genes. DESeq2 analysis showed 494 up-regulated and 473 down-regulated genes.
Gene ontology (GO) enrichment analysis of up-regulated genes revealed a total of 167
that are significantly enriched in GO terms (e.g. metabolic processes, immune response
and ion transport). Down-regulated genes were enriched in 14 GO terms and most of
them are linked to normal glomerular function and the slit diaphragm. DESeq2
analysis identified 200 miRNAs of 777 small RNAs. Some of these miRNA are already
described to be regulated in different glomerular diseases like FSGS, lupus nephritis,
IgA nephropathy and diabetic nephropathy.
CONCLUSION: We analyzed isolated glomeruli from transgenic zebrafish larvae that
developed a FSGS-like disease. By sequencing, we have found mRNAs and miRNAs
that were significantly regulated after the onset of disease. Detailed knowledge of these
mRNAs and miRNA-based gene regulation will help to uncover the pathomechanism
as well as to develop therapeutics for the treatment of FSGS.
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BACKGROUND AND AIMS: Atherosclerosis, a vascular pathological process with an
important inflammatory component, underlies most of the cardiovascular diseases
(CVD). Deficiencies in the antiaging factor a-Klotho (KL) have been related to the
appearance and progression of atherosclerotic damage associated with CVD. In
addition, some studies have demonstrated that KL gene is expressed in human arteries
and that low vascular KL expression levels are related with clinical atherosclerotic
disease. Among the epigenetic mechanisms that regulate the expression of the KL gene,
methylation of the CpG islands in the promoter region is one of the most studied. In
this pilot study, we propose that this mechanism participates in the regulation of
vascular KL expression and contributes to the deficiency in vascular KL levels observed
in CVD. Moreover, we determined the influence of different inflammatory
components in the methylation status of KL promoter.
METHOD: We developed a case-control study that included 25 patients with
diagnosis of clinical atherosclerotic vascular disease undergoing elective vascular
surgery and 15 cadaveric organ donors with no medical history of CVD, respectively.
Vascular fragments were retrieved from all subjects, and the degree of methylation of
the KL gene promoter was assessed by bisulfite sequencing. Additionally, vascular gene
expression in both groups was assessed by qPCR for KL, two DNA methyltransferases
(DNMT1 and DNMT3A), and three inflammatory-related loci (TNF, IL10 and
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