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Figure 1. Differentially expression of plasma IncRNA in control
EacKaroting and ESRD patients. (A) Heat map and hierarchical clustering of

Long non-coding RNAs (IncRNAs) are a heterogeneous group the diffel_'entially expressed plasma IncRNA. (I_?;)_Vo_lcano plot of the
of non-coding transcripts longer than 200 nucleotides. While the differentially expressed plasma Incl_?l\_lA._X—ams Indicates fold
roles of IncRNAs in human diseases including cancer and change (ESRD/Ctrl), whereas Y-axis indicates P value

neurodegenerative disorders are beginning to emerge, it remains
unclear how InCRNA regulation contributes to the pathogenesis
linked to end-stage renal disease (ESRD).

The present study aimed to test the hypothesis that cell-free,
circulating INcRNA expression pattern can reflect the disease state
and the underlying pathophysiology of ESRD.
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Materials and Methods

-100 -70 -40 -10 20 50 80 110

Fold Change (ESRD/Ctrl)

This study is carried out in the National Taiwan University
Hospital and its Jin-Shan branch hospital. Adult patients with

various stages 1-5 of chronic kidney disease (CKD) are enrolled at Table 1. Expression pattern and inter-relationship of ESRD-
out-patient clinic. Patients with ESRD under maintenance linked IncRNAs and thelr cis-mRNAs
hemodialysis are also included. This study was approved by the WRNA Natural  FoldChange © Pvalie  GemRNA emRNAFod  Pvalue  Relationship
Institutional Review Board of the National Taiwan University e e
Hospital, Taipel, Taiwan (201409019RINB). All participants signed S e i ool s g4 0001 bicordomt
a written informed consent before inclusion in the study. T e i oo AT e oo Do

Cell free, circulating IncRNA and mRNA expression profiling NowAtz e G5 oo wena = 05 Discordant
was conducted on the total RNA isolated from plasma samples of T — aas oo oor oon Edj
ESRD patients (n=4) and age-/gender-matched healthy subjects coice ___ No 4ol o007 ERGD 4 000 Concordan
(n=4) using next-gen RNA sequencing (lon AmpliSeq Human ocioososse e G4 oo M o G001 Concardant
Transcriptome, Thermo Fisher) on an lon Proton sequencer. Ly oo R o1 0001 Concordamt

Microarray data of the renal biopsy samples from an e he s oo qu ani ooi comecordamt
independent cohort of ESRD (n=48) and healthy control subjects S o 35 oo msa oo ot Concordant
(n=8) samples were obtained from the NCBI GEO repository
(Affymetrix HG-U133 Plus 2 arrays, GEO accession number: » Microarray datase_t obtaiqed from an ?ndeper?dent renal biopsy
GSEG6494). Re-annotation R packages with IncRNA Chip samples of 48 patients with chronic kidney disease (CKD) and 8
Definition Files (CDFs) were downloaded from GATExplorer healthy control subjects (GSE66494) (Table 2) revealed that
website (http://bicinfow.dep.usal.es/xgate/principal.php). ~20% (16 out of 85) of the dysregulated plasma INCRNA with

ESRD are similarly dysregulated in the kidney tissues from

+ 56,687,576 sequencing reads were obtained from 4 control and Table 2. Dysregulated plasma IncRNAs in ESRD that are

4 ESRD plasma RNA samples, where 92.3% of the reads were concordantly regulated in CKD kidney tissues

mapped tO the human genome IncRNA Fold Change in Plasma P value Fold Change in Kidney Tissue P value

» Among the 1,279 IncRNAs detected in human plasma, 85 were _— e
significantly dysregulated (20 up-, 65 down-regulated) with oL oL o - e
C -2.71 0.016 -2.48 <0.00
E S R D ) - - . . . LINCS{L]JlSz -4.90 0.025 -2.34 1:0.001
» Unsupervised hierarchical clustering (Figure 1) demonstrates ANKRD18DP 1744 0.050 327 <0.001
_ o _ MYCNOS -11.79 0.027 -2.76 0.001
that plasma IncRNA expression pattern distinguishes ESRD KIAAD125 6.05 0.001 349 0.001
from control subjects e o e e 5001
. - LINCO0667 -2:82 0:040 -0:55 0:002
» Kyoto Encyclopedia of Genes and Genomes (KEGG) pathway DLEUL 365 0.020 218 0.005
. - TP53TG1 -6.19 0.010 -1.61 0.008
analysis of the dysregulated IncRNAs based on their MTMROLP 16.73 0.042 145 0012
neighboring mRNAs (cis-mRNA) revealed significant (corrected AT EX 0% i T

P<0.01) enrichment of genes In peroxisomes, the essential
cellular component for detoxification process in the kidney

» 20 out of these 85 cis-mRNAs are significantly dysregulated In

ESRD, with 12 concordantly and 8 discordantly regulated with « Circulating IncRNAs are dynamically regulated in
their neighboring INcRNAs, respectively. (Table 1) ESRD.

 Among the 8 (IncRNA : mMRNA) gene pairs that show discordant .. :
regulation, 5 are natural anti-sense transcript (NAT) IncRNAs The changes in circulating IncRNAs not only reflect

and their target genes (SEPSECS, STXBP5, LYPLALT, the disease status and the pathophysiology of renal
PSMD6, MBNL1, SOCS2), all of which are highly enriched in failure, but also serve as a liquid biopsy that mirrors

Kidney tissue. the renal noncoding transcriptome change with
advanced kidney diseases.
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