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GENETIC STUDY OF RENAL DISEASES (NephroRef Global®) 
BY MASSIVE SEQUENCING (NGS)

Request No.: 000

Client: -

Analysis code: 55580

Patient Name: xxx

Date of Birth: N/A Patient Ref.: xxx

Gender: Female Sample Type: Blood EDTA

Sample Arrival Date: DD/MM/AAAA Date of Result: DD/MM/AAAA

Clinical information: A 9-year-old patient with a nephrotic syndrome without response to corticosteroid therapy. She has
nephrotic-range proteinuria with microhematuria, hypoalbuminemia with hypercholesterolemia and normal glomerular
filtration. Paternal aunt with cortico-resistant nephrotic syndrome with evolution to end-stage renal failure that required
renal transplantation at age 13.

RESULT AND INTERPRETATION

The presence of a heterozygous likely pathogenic variant has been identified.

In addition, the presence of a heterozygous variant of uncertain clinical significance (VUS) has been 
identified. (See Interpretation and recommendations)

The complete list of studied genes is available in Annex 1. (Methodology)

The list of reported genes and coverage details is available in Table 1. (Methodology)

Gene Variant* Zygosity Inheritance pattern Classification^

NPHS2 NM_014625.3: c.842A>C
p.(Glu281Ala)

Heterozygosis Autosomal Recessive Likely Patogénica

INF2 NM_022489.3: c.67T>A
p.(Ser23Thr)

Heterozygosis Autosomal Recessive VUS

* Nomenclature according to HGVS  v15.11
^ Based on the recommendations of the American College of Medical Genetics and Genomics (ACMG)
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The NPHS2 variant c.842A>C p.(Glu281Ala) is a missense that predicts an amino acid change from Glutamic
acid to Alanine at position 281 of the protein, affecting several functional domains. It is described in the
HGMD database (CM115125) as a pathogenic variant, associated with steroid-resistant nephrotic syndrome.
The variant does not appear in the dbSNP database or in population frequency databases. The bioinformatic
predictors (SIFT, MutationTaster and Polyphen-2) estimate that the change has a pathogenic effect. In the
scientific literature it has been identified in a homozygous patient, being classified as likely pathogenic (PMID:
20947785, 21415313).
Based on these data, the variant is classified as a Likely pathogenic variant.

Pathogenic variants in the NPHS2 gene (OMIM: 604766) are associated with the Nephrotic syndrome type 2
(OMIM: 600995), with an autosomal recessive inheritance pattern.

The  INF2 variant  c.67T>A p.(Ser23Thr) is  a  missense  that predicts  an amino acid  change from Serine to
Threonine at position 23 of the protein, affecting a functional domain. It is described in the ClinVar database
(ID: 246272) as a likely benign variant and of uncertain clinical significance. The variant appears in the dbSNP
database (rs746964937) and in  the  gnomAD population frequency database (0,015%).  The bioinformatic
predictors (SIFT, MutationTaster and Polyphen-2) estimate that the change has a tolerated effect. It is not
reported in the scientific literature consulted.
Based on these data, the variant is classified as a Variant of Uncertain Clinical Significance.

Pathogenic  variants  in  the  INF2  gene (OMIM:  610982)  are  associated  with  Focal  Segmental
Glomerulosclerosis 5 (OMIM: 613237), with an autosomal recessive inheritance pattern.

Given the type of autosomal recessive inheritance of diseases associated with pathogenic variants in the
NPHS2 and INF2 genes, two pathogenic variants in trans configuration (one in each allele) are necessary to
obtain a diagnostic confirmation. Therefore,  regardless  of  the classification,  the identification of  a  single
heterozygous  variant  could  not,  by  itself,  explain  the  syndrome  studied.  The  additional  study  for  the
identification of large deletions/duplications is indicated (Copy Number Variant; CNV ).

RECOMMENDATIONS

The  frequency  of  large  deletions/duplications  (Copy  Number  Variant;  CNV)  of  the  genes  analysed  as  a
possible cause of the disease is unknown. However, considering the inconclusive result, it is recommended to
conclude the molecular study by performing the identification of CNV (code 25231). We await your reply.

Genetic counselling should be offered to the patient by the prescriber physician. If additional information
regarding  the  results  or  genetic  counselling  is  required,  the  physician  can  contact our  team  at
genetics@referencelaboratory.es.

METHODOLOGY

DNA extraction and quantitative and qualitative evaluation of the DNA obtained.

Physician, technical specialist responsible for Clinical Analysis: Jaime Torrents Pont. The results relate to samples received and analysed. This report may not be reproduced in part without permission. This document is addressed to
the addressee and contains confidential information. It is hereby notified that any use, dissemination and/or unauthorized copying is prohibited by applicable law. Reference Laboratory has the certifications of its Quality System
according to UNE-EN ISO 9001(ER-1087/1998) and its Environmental Management System according to EN ISO 14001 (GA-2001/0146) issued by AENOR.

Page 2 of  4

https://www.ncbi.nlm.nih.gov/pubmed/?term=20947785
mailto:genetics@referencelaboratory.es
https://www.omim.org/entry/613237
https://www.omim.org/entry/610982?search=INF2&highlight=inf2
https://www.omim.org/entry/600995
https://www.omim.org/entry/604766?search=NPHS2&highlight=nphs2
https://www.ncbi.nlm.nih.gov/pubmed/?term=21415313


Request No. 000
Patient Name: xxx
Patient Ref.: xxx

                                                                                                                                                                                                                                                    ________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Capture and enrichment of exonic regions and flanking intronic areas of genes contained in the REFLAB 
MedExome (Roche) sequencing panel with the Roche NimbleGen SeqCap EZ HyperCap Library™ technology.

Massive sequencing with the NextSeq™(Illumina) sequencer.

Identification of the variants of interest in regard to the reference genome (hg19) after filtering, according to
specific quality criteria. Annotation of the obtained variants with a specific bioinformatic software: Alamut
Visual™ (Interactive Biosoftware), Ingenuity Variant Analysis™ (QIAGEN), Variant interpreter™ (Illumina) and
VarAFT™. The used reference databases have been the population databases dbSNP, 1000genomes, EXAC
and gnomAD; the clinical databases Human Gene Mutation Database (HGMD version 2019.3), ClinVar and
LOVD; the disease specific databases, if applicable, and Reference Laboratory Genetics´own databases. The
bioinformatic  analysis  to  evaluate  the  possible  impact  of  the  variants  of  interest  on  the  structure  and
functionality of the protein has been carried out with the bioinformatic programs Mutation Taster, SIFT and
PolyPhen-2. These analyses are only a predictive tool; they were not experimentally proven.

The nomenclature used to define the variants follows the criteria of the Human Genome Variation Society
(HGVS) (http://www.HGVS.org/varnomen).

Classification of variants based on the recommendations of the  American College of Medical Genetics and
Genomics (ACMG) (Richards S.  et al.,  2015).  Only those variants  that,  based on current information, are
considered pathogenic, likely pathogenic or of uncertain clinical significance, are reported. (The complete list
of identified variants is available upon request).

The obtained average reading depth was 121,5x being > 20x in 98,2% of the regions analysed.

LIMITATIONS: The results obtained do not exclude variants outside the analysed regions of the genome or
genetic  anomalies  not  detectable  by  massive  sequencing  such  as  large  rearrangements,  large
deletions/duplications  (Copy Number Variant; CNV), insertions / deletions of> = 10 nucleotides, variants in
repetitive regions or with a high percentage of  GC, and variants in genes with pseudogenes with highly
homologous sequences.
It is not possible to rule out the presence of variants in other unanalysed genes.

Annex 1. List of studied genes

ABCB11, ABCB4, ABCC6, ABCC8, ACE, ACTN4, ACVR2B, ADAMTS13, ADCK4, ADCY10, ADCY3, ADGRV1, AGT, AGXT, AHI1, AIPL1, ALG1, ALMS1, ALPL,
AMN, ANKS6, ANLN, ANOS1, AP2S1, APOE, APOL1, APRT, AQP2, ARHGAP24, ARHGDIA, ARL13B, ARL6, ARMC4, ARMC9, ATP6V0A4, ATP6V1B1, ATP8B1,
ATXN10, AVP, AVPR2, B9D1, B9D2, BAP1, BBIP1, BBS1, BBS10, BBS12, BBS2, BBS4, BBS5, BBS7, BBS9, BICC1, BLK, BMP4, BSND, C21ORF2, C21ORF59,
C2CD3,  C3, C5ORF42, C8orf37,  CA2,  CASR, CC2D2A, CCDC103,  CCDC114, CCDC151, CCDC28B,  CCDC39, CCDC40, CCDC65, CCND1, CCNO, CD151,
CD2AP, CD46, CDC73, CDH23, CDKN1C, CEL, CENPF, CEP104, CEP120, CEP164, CEP290, CEP41, CEP83, CFB, CFH, CFHR1, CFHR2, CFHR3, CFHR5, CFI,
CFTR, CHD7, CLCN5, CLCNKA, CLCNKB, CLDN16, CLDN19, CLRN1, COL4A1, COL4A3, COL4A4, COL4A5, COL4A6, COQ2, COQ6, CPA1, CRB1, CRX, CSPP1,
CTRC,  CUBN,  CUL3,  CUL4B,  CYP11B1,  CYP17A1,  CYP21A2,  CYP24A1,  CYP27B1,  CYP2R1,  DCDC2,  DDX59,  DGKE,  DHCR7,  DICER1,  DIS3L2,  DMP1,
DNAAF1,  DNAAF2,  DNAAF3,  DNAAF4,  DNAAF5,  DNAH11,  DNAH5,  DNAI1,  DNAI2,  DNAL1,  DRC1,  DSTYK,  DUSP6,  DYNC2H1,  DYNC2LI1,  DYRK1B,
EHHADH, EMP2, ENPP1, EPCAM, ERCC4, EVC, EVC2, EXT1, EYA1, FAH, FAM20A, FAM58A, FAN1, FANCB, FEZF1, FGA, FGF17, FGF23, FGF8, FGFR1, FH,
FLCN, FLRT3, FN1, FOXC2, FOXP3, FREM1, FREM2, FSHB, FXYD2, GANAB, GATA3, GCK, GHR, GLI2, GLI3, GLIS2, GNA11, GNAS, GNRH1, GNRHR, GPC3,
GPHN, GRHPR, GUCY2D, HESX1, HNF1B, HNF4A, HOGA1, HPRT1, HS6ST1, HSD11B2, HSD3B2, HYDIN, HYLS1, IFT122, IFT140, IFT172, IFT27, IFT43,
IFT80, IFT81, IL17RD, IMPDH1, INF2, INPP5E, INS, INVS, IQCB1, ITGA3, ITGB4, JAG1, KANK1, KANK2, KCNJ1, KCNJ10, KCNJ11, KCNJ13, KCNJ5, KIAA0556,
KIAA0586, KIF14, KIF7, KISS1, KISS1R, KL, KLF11, KLHL3, LAMB2, LCA5, LEFTY2, LEP, LEPR, LHB, LHX3, LHX4, LMX1B, LPL, LRAT, LRP2, LRP5, LRRC6,
LZTFL1, MAFB, MAGED2, MAGEL2, MAGI2, MC3R, MC4R, MEFV, MET, MITF, MKKS, MKS1, MLH1, MMACHC, MOCOS, MOCS1, MRE11, MSH2, MSH6,
MUC1, MYH9, MYO1E, MYO7A, NEK1, NEK8, NEUROD1, NKX2-5, NME8, NODAL, NOTCH2, NPHP1, NPHP3, NPHP4, NPHS1, NPHS2, NR0B2, NR3C2,
NSMF, NTRK2, NUP205, NUP93, NXF5, OCRL, OFD1, OTX2, PAX2, PAX4, PCARE, PCDH15, PCSK1, PDE6D, PDSS2, PDX1, PHEX, PHF6, PIGA, PKD1, PKD2,
PKHD1, PLCE1, PLG, PMM2, PMS2, PNPLA6, POC1B, POMC, POR, POU1F1, PPARG, PREPL, PRKCSH, PROK2, PROKR2, PROP1, PRSS1, PTEN, PTPRO, RD3,
RDH12, REN, RET, ROBO2, RPE65, RPGR, RPGRIP1, RPGRIP1L, RSPH1, RSPH4A, RSPH9, SALL1, SCARB2, SCNN1A, SCNN1B, SCNN1G, SDCCAG8, SDHA,
SDHB,  SDHC,  SDHD,  SEC61A1,  SEC63,  SEMA3A,  SIM1,  SIX1,  SIX5,  SLC12A1,  SLC12A2,  SLC12A3,  SLC22A12,  SLC26A1,  SLC2A9,  SLC34A1,  SLC34A3,
SLC3A1, SLC4A1, SLC4A4, SLC7A9, SLC9A3R1, SMARCA4, SMARCAL1, SMARCB1, SPAG1, SPATA7, SPINK1, SPRY4, SRCAP, STAR, TAC3, TACR3, TCTN1,
TCTN2,  TCTN3,  TFAP2A,  THBD,  TMEM107,  TMEM138,  TMEM216,  TMEM231,  TMEM237,  TMEM67,  TOPORS,  TP53,  TP53RK,  TRAF3IP1,  TRIM32,
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TRPC6, TSC1,  TSC2,  TTC21B,  TTC8, TULP1, UCP3,  UGT1A1, UMOD, USH1C,  USH1G, USH2A,  USP9X, VDR, VHL,  VPS13B,  WDPCP, WDR11,  WDR19,
WDR34, WDR35, WDR60, WDR73, WNK1, WNK4, WT1, XDH, XPNPEP3, ZAP70, ZIC3, ZMYND10, ZNF423.

Table 1. List of reported genes and coverage details

Gene NM 10x % Exons with coverage < 100%*

INF2 NM_022489 99,49 8

NPHS2 NM_014625 100,00 -

*Due to the current intrinsic limitations associated with massive sequencing technology, some gene exons analysed may
be insufficiently covered. If it is considered appropriated by a medical specialist, it would be possible to sequence exons
with coverage below 100% using the Sanger method or other alternative molecular technique.

IMPORTANT NOTE

The information contained in this report is based on current scientific knowledge and the results obtained
from  the  application  of  the  technology  in  this  report,  are  detailed.  Due  to  continuous  advances,  the
documented information may be modified in  the  future  as  a  result  of  the  emergence of  new scientific
evidence.
The genetic/genomic studies carried out by Reference Laboratory S.A. are exclusively intended for qualified
health professionals for their interpretation. The results obtained are not, per se, a medical consultation,
diagnosis or treatment, nor should they be interpreted as such. Only a specialized professional can correctly
interpret  the  results  and  offer  a  diagnosis  or  prescribe  a  treatment  to  a  patient  based  on  these.
Consequently, no information obtained from our studies can be used to replace the advice and diagnosis of a
specialized professional.
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RESPONSIBILITY EXEMPTION CLAUSE:  Reference Laboratory S.A. is not responsible for the use made by the contractor
of the results obtained through their studies, nor for the possible harmful consequences arising from this use, making
express reservation to exercise the appropriate legal actions in the event of improper use of them.
The contractor of the studies referred to above made by Reference Laboratory S.A. may not modify, reduce, expand or,
in any way, alter the content of this report. Therefore, the contractor irrevocably exonerates Reference Laboratory S.A.
of any responsibility or eventual harmful consequence derived, directly or indirectly, from the breach of this obligation.
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