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To the Editor,

Proteinuria is established as a key indicator of chronic kid-
ney disease (CKD) progression and severity. The kidneys excrete
hundreds of different proteins. While the profiles and utility of
urinary proteomic biomarkers in identifying diabetic kidney dis-
ease and to monitor longitudinal progression of CKD was well-
investigated [1, 2], there is a paucity of published data relating to
significant urinary proteomic biomarkers specifically within the
context of identifying early-stage non-diabetic CKD. The non-
diabetic population living with early-stage CKD is a prevalent co-
hort at risk of adverse outcomes, and early disease identification
followed by treatment initiation is important for disease opti-
mization [3]. In this pilot study, we conducted urinary proteomic
profiling analyses to identify potential biomarkers of early-stage
CKD in non-diabetic individuals.

This was a cross-sectional study in which urinary proteomic
profiling was performed for 20 adult male non-diabetic pa-
tients who underwent kidney biopsy. CKD status was deter-
mined as per interstitial fibrosis and tubular atrophy (IFTA)
grading. There were 10 patients with IFTA 0%-10% (no CKD) and
10 patients with IFTA 10%-25% (early-stage CKD) (Table 1). The
two groups were statistically similar in age, a median age 67
years [interquartile range (IQR) 41-71 years] in the no CKD group

versus 62 years (IQR 57-68 years) in the early-stage CKD group,
P = .880; sex, all 20 patients were male; and estimated glomeru-
lar filtration rate (eGFR), a median eGFR >90 ml/min/1.73 m?
(IQR >90->90 ml/min/1.73 m?) in the no CKD group versus 88
ml/min/1.73 m? (IQR 86-90 ml/min/1.73 m?) in the early-stage
CKD group, P = .246. In the early-stage CKD group, there were
seven patients with micro- or macroalbuminuria. Urine samples
were collected immediately before kidney biopsy and prepared
for data independent acquisition liquid chromatography-mass
spectrometry analysis. Database searches for data independent
acquisition data and statistical differential abundances analy-
sis of the searched data by RStudio (v.4.4.2) were completed, fol-
lowed by data filtering and normalization.

In total, 759 proteins were quantified through label-free
proteomic methodologies, in which analysis of the human
orthologue-mapped dataset through proteomic profiling de-
tected 237 proteins with regulated expression where log, fold
change was between 1 and —1, and false discovery rate was be-
low 0.1. A volcano plot representing the findings from this anal-
ysis is presented, noting the most significantly upregulated and
downregulated urinary proteins in early-stage non-diabetic CKD
(Fig. 1A); namely, the most significantly upregulated urinary pro-
teins in the presence of early-stage non-diabetic CKD included

Received: 22.9.2025; accepted: 24.9.2025

© The Author(s) 2025. Published by Oxford University Press on behalf of the ERA. This is an Open Access article distributed under the terms of the
Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted reuse, distribution, and reproduction

in any medium, provided the original work is properly cited.

920z Iudy g1 uo Jesn AsupAg ABojouyos] jo Ausieaun Aq enszzgkﬁwﬁn L/8 L/3[o1e/Bio/woo dno-ojwepede//:sduy wou EpiiPe AL KIDNEY J OURNAL


https://academic.oup.com/
https:/doi.org/10.1093/ckj/sfaf313
https://orcid.org/0000-0002-4561-0844
https://orcid.org/0000-0001-7167-6495
mailto:honlinhenry.wu@health.nsw.gov.au
https://creativecommons.org/licenses/by/4.0/

H.H.L. Wu et al.

2

Downloaded from https://academic.oup.com/ckj/article/18/11/sfaf313/8275748 by University of Technology Sydney user on 13 April 2026

Ayzedorydau v urnqodounurwi] ursozeid uoisusyedAH IIN s8 85 0z
Ayredorydsu UI}e}SeAIO}Y eIuIa0I}sa[0YdI2dAH
aa1suaIadAy pue asessip a8ueyd [BWIUIN ‘ueyieso] ‘oprwedepu] uoisusyedAH 01BN 78 €L 61
Ayredorydau aatsusitadAH sptwedepu;y uotsuaidAH OIDIN 06< /¥ ST
T019383910yd Y31y 03 anp sadueyd D Aj1eq UI}BISBANSOY eIwIS[019}sa[o0ydI19dAH 1IN 06< /5 /1
Ayredorydsu vy urnqodounwiwiy uepeso] ‘oprwedepuy uotsuaidAH OIDIN /8 /9 9T
Ayredorydau aatsusiredAH ueMeso] ‘oprwedepuy uotsuapadAH OIIN 83 554 ST
Ayaedorydsu v urnqorgounuruig IN N N 06< 19 ¥l
UI}BISBANSOY BIW[0I9}Sa[0YdI9dAH
Ayredorydau aatsusitadAH ‘uejreso] ‘opruredepul uotsuaidAH OIDIN 06< %9 €T
Ayredorydau aatsusiredAH ursozeld ‘uelreso] ‘opruredepu] uotsuapadAH OIDIN 88 89 43
SISOIqY [BRTISISIUIOINAN} ASUPTY
paonpur-Snip A1ojewWejul-nue [BPI0Id}S-UON [93[NWs USILI[OA ‘[OWEIRDEIR] STILIYIIR091SO OIDIN 06< 6/ 1T
(01 = u) %ST-0T VLdI
pajou sadueyd onoissoiydau
aa1suaIadAy rewrturua A19A—aseastp ASUpty [IN sptwedepu;y uotsuaidAH IIN 06< 89 01
Pa10U Y1J[ PUE SISOIS[DS
IR[NISWO[3 [EWIUTW—aSeSIp ASUpPTY [IN Une)seAnsoy eIUIa[0I}S[0YdI2dAH IIN 06< €/ 6
uajoidnqy ‘[owrelsdeIRg
aseastp Asupry [IN ‘pIoe D110 91BX3N0YISN STILIYIIE Prolewnayy N 06< 99 8
aseasIp ASupry [IN IIN IIN [N 06< 144 L
pa3jou Y14 PUE SISOIS[DS
IB[NISWO[3 [EWIUIW- 3SEISIP ASUPT [IN UT}RISRAUIIS BIW[0I9}Sa[oYdI9dAH 1IN 06< I/ 9
aseasIp £oupry [IN [IN IN N 06< 89 S
palou sadueyp dnoispsorydau surdazeweqied erd[eInau
aa1suapadAy rewrturua A19A—aseastp ASupry [IN ‘uejreso] ‘opruredepul reurwadii], uorsusiredAy TIN 06< 8y ¥
aseasIp Adupty [IN Unel1SeAIOly BIWS[0I9}Sa[0YDI9dAH 1IN 06< 1/ €
Ppa30U SISOISDS
Ie[nIsWO3 [ewur A19A—aseasIp AUpty [IN [93[NwWs USILI[OA ‘[OWEIRDEIR] STILIYIIB031SO IIN 06< €/ z
pa3jou YI1J[ PUE SISOIS[DS
IB[NISWO[3 [EWIUIN—ISEISIP ASUPIH [IN [oureingres ‘opruosapng BUIYISY N 06< 1€ 1
(0T = u) %0T-%0 VLI
anssn Asdoiq Asupry jo Asdoiq £aupry jo jurodawuny SaNTIPIGIOU-0D) snijeis (;w g/ T/utur/[u) (s1eak) ail
uonenyess [ed130[03sTy 3uImor[oj sisouderq 9} 1B PIAISII SJUSWIIEII], eLNUIUNgy NEGE] a3y Jusaned

‘syjusned Apnmis
0z ay3 10} Asdoiq Asuprs Suimorjoj sisouderp pue ‘Asdorq Asupriy jo Jurodowin} Sy} 1B PIAISIDI SUSUIIEII) ‘SINIPIGIOW-0D ‘SNJels eLNuUIwNgre “4ina ‘©3e uo uonewioju] :1 el



Urinary proteomic profiling in non-diabetic CKD | 3

(A) Volcano Plot of Differential Protein Expression
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Figure 1: (A) Volcano plot of 759 proteins that were quantified, showing 237 proteins reaching the threshold of significant regulation (i.e. [log,FC|>1, FDR < 0.1)
(significantly upregulated proteins in red and significantly downregulated proteins in blue). (B) Heatmap displaying hierarchical clustering of the top 40 significantly
regulated proteins (20 upregulated and 20 downregulated) between the early-stage CKD group and the no CKD group.

HTRA4, GDF15, SLIT1, CD300LF, NOC3L, NPR1, FUCA1, and GALC tional enrichment analysis validated the biological significance
and the most significantly downregulated urinary proteins in- of these observed protein changes. Disruptions in lysosomal or-
cluded LYZ and HPD. A heatmap of the 20 most upregulated and ganization, extracellular matrix-receptor interaction, PI3K-Akt
20 most downregulated proteins is also presented (Fig. 1B). Func- signalling pathways, and epithelial remodelling processes were
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the most significantly regulated pathways in early-stage CKD
[4]. Kinase radar mapping analysis indicated significantly upreg-
ulated tyrosine (EPHA7, EPHB2, EPHB4, and DDR2) and serine/
threonine kinases (MYLK, PAK6, and TTN) in early-stage CKD.
These findings suggest intracellular signalling cascades are ex-
tensively perturbed, in line with the involvement of cytoskeletal
remodelling, cell adhesion, and fibrotic signalling observed dur-
ing CKD development [4, 5].

This study demonstrated various urinary proteins differed
between the early-stage non-diabetic CKD and no CKD groups.
The validity of using urinary proteomics as a biomarker tool in
early-stage non-diabetic CKD is confirmed by reflecting similar
molecular processes relating to the development of non-diabetic
CKD as per findings from previously published studies [4, 5]. Fur-
ther research is required to confirm the regulation of identified
proteins in the kidneys of patients with early-stage non-diabetic
CKD. Assessing the utility of urinary proteomic biomarkers for
monitoring of treatment response in early-stage non-diabetic
CKD is also anticipated.
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