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SFig. 1 | CNV heatmap and CNYV score of IncRNAs with different range

(A) Internal clustering metrics (Silhouette coefficient, CH index, and DB index) and external
metrics (ARI and NMI) comparing classic protein-coding markers with selected IncRNAs with
specific expression patterns. (B-H) CNV heatmap and CNV scores of IncRNAs across different
ranges: (B) 0-0.001, (C) 0.001-0.005, (D) 0.005-0.01, (E) 0.01-0.05, (F) 0.05-0.1, (G) 0.1-0.5,
(H) 0.5-1, and (H) 1-3. (J) Survival analysis of LINC00278 (a), LNCAROD (b) and

LINCO01934 (c) in the TCGA-KIRC cohort.

Abbreviations: CH index, Calinski-Harabasz index; DB index, Davies-Bouldin index; ARI,
adjusted rand index; NMI, normalized mutual information; CNV, copy number variations; OS,

overall survival; PFS: progression-free survival.
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SFig. 2 | Validation of DMRInc in other kidney cancers and clusters based on IncRNA
markers

(A) Heatmap, confusion matrix, and ROC curve showing the expression patterns and
consistency of DMRInc in the TCGA-KIRP validation cohort. (B) Heatmap, confusion matrix,
and ROC curve showing the expression patterns and consistency of DMRInc in the TCGA-
KICH validation cohort. (C) Consensus CDF and delta area curves identifying k = 4 as the
optimal clustering solution, with consensus matrices shown for k = 2-6. (D) NMF rank survey

confirming k = 4 as the optimal rank.

Abbreviations: CDF, cumulative distribution function; NMF, non-negative matrix factorization.
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SFig. 3 | Comparison between PMRInc and clinical variables

(A) Forest plot of HR for OS derived from multivariate cox regression including PMRInc and
clinical variables in the TCGA-KIRC cohort. (B) Time-dependent ROC curves and NRI/IDI
analyses comparing PMRInc alone and PMRInc combined with clinical variables at 1, 3, 5, 7,
and 9 years in the TCGA-KIRC cohort. (C) Calibration curves and time-dependent barrier
scores for PMRInc and the combined PMRInc + clinical model for OS and PFS in the TCGA-
KIRC cohort; closer alignment to the diagonal and lower barrier scores indicated better
calibration. (D) DCA comparing the clinical model alone with the combined clinical +
PMRInc model for OFS prediction. (E) Forest plot of HR for OS from multivariate Cox
regression including PMRInc and clinical variables, together with adjusted Kaplan-Meier
curves, in the TCGA-KIRP cohort. (F) Forest plot of HR for OS from multivariate Cox
regression including PMRInc and clinical variables, together with adjusted Kaplan-Meier

curves, in the TCGA-KIRP cohort.

Abbreviations: NRI, net reclassification improvement; IDI, integrated discrimination

improvement; DCA, decision curve analysis; HR, hazard ratios.



A

B

Hazard ratio(PFS) of multivariate cox in IMMOTION151 cohort Hazard ratio(OS) of cox in the CheckMate cohort Hazard ratiof| ) of cox in the CI cohort
Characteristics Number (%] HR (95%Cl) P.value Characteristics Number (%) HR (95%Cl) P.value Characteristics Number (%) HR (95%Cl) P.value
Age 6046 (10.12) ! 1.00 [0.99, 1.01] 0.641 Age 61.83 (10.39) 1 1.00[0.99, 1.01] 0.831 Age 61.83 (1039) + 0.99 [0.98, 1.00] 0.072
Gender : Gender : Gender i
Male 584 (72.2) | Male 247 (78.4) | Male 247 (79.4) '
Female 229 (27.8) —— 0.98[0.81, 1.1¢] 0.873 Female 84(208) 0.77[0.55,1.08] 0.143 Female 64(208) 0.84[0.61, 1.14] 0.259
Sarcomatoid Sarc_or_Rhab ' Sarc_or_Rhab |
no 688 (83.7) : no 247 (86.4) ! ho 247 (864)
Sarcomatoid 134 (16.3) | 1.45[1.16, 1.82] 0.001 Sarc_or_Rhab  39(13.6) Lt 1.70[1.17,2.47] 0.006 Sarc_or_Rhab 39(13.8) —— 153[1,04,2.24] 0,030
Treatmemt Treatmemt : Treatmemt :
Sunitinib 416 (50.5) : Everolimus 130 (418) | Everolimus 130 (41.8) :
Atezo_plus_Bev 407 (49.5) .—c‘ 0.82 [0.69, 0.98] 0.027 Nivolumab 181(98.2) =i 0.69[0.52, 0.90] 0.006 Nivolumaty 181 (58.2) »=—ft 0.84 [0.85, 1.09] 0.185
Position i Position | Position :
Primary 198 (24.1) : Primary 84(27.2) : Primary 84(27.2) :
Metastatic 625 (75.9) ] 100[0.88, 135 0415 Metastatic 225 (72.8) 107[0.77,1.48] 0686 Metastatic 225(72.8) 0.86(0.63, 1.16] 0.322
Risk group : Risk group : Risk group :
low-Tisk 516 (62.7) : low-risk 218 (70.1) low-risk 218 (70.1) '
High-risk 307 (37.3) | 1.38[1.16 165 <0.001 High—nisk 93(299) et 1.17 [0.87, 1.58] 0.297 High-risk 93(29.9) = 1.01[0.76, 1.35] 0.931
= T T
05 1

RS G et 1
e

C

15 2
Low risk High Risk

aEfficacy in CheckMate (PFS)

e 27, ol e AR |
P

T T
Cancondance e 8 59 051152 3
Lowrisk High Risk

AU, 228395, S

Survival analysis in CheckMate cohort (PFS)

b.Efficacy in lowrisk group (PFS)

o Efficacy in highrisk group {PFS)

25

Low risk High Risk

1.00 1.00 1.00
= Treatment=Everolimus = Treatment=Everclimus == Treatment=Everolimus
== Treatment=Nivolumab 2 = Treatment=Nivolumab == Treatment=Nivelumab
0.75 3 0.75
F] 2
2 e
0.50 2050 2050
] 5
2 2
£ £
0.25 @ 025 & 025
0.c0 0.00 0.00
0 20 40 60 0 20 40 60 0 10 20 30 40 50
Time (months) Time (months) Time (months)
dPFS of two groups identified by PMRInc ©.PFS of risk group in EVEROLIMUS treatment f.PFS of risk group in NIVOLUMAB treatment
1.00 1.00 1.00
=+ predict=/ow—risk = predict=low—risk = predict=low—risk
z = predict=high-risk > > = predict=high-risk
075 5075 Z075
E] 3 £
2 2 2
Sps0 Sos50 Sps0
s s ]
Z 2 H
E £ £
& 025 @025 @025
0.00 0.00 0.00
o 80 [ 10 40 a 60

0 ap 20 3 20 40
Time {months) Time (meonths) Time {months)

w)

Survival analysis in CheckMate cohort (Q5)

a.0S of two groups identified by PMRInc b.0S of risk group in NIVOLUMAB treatment

©.0S of risk group in EVEROLIMUS treatment

1.00 1.00 1.00
== predict=low-risk == predict=low—risk = predict=low-risk

= = predict=high-risk ) = predict=high-risk 2 == predict=high-risk
35 075 F 075 E 075
& 3 g
3 8 2
g e ]
2050 2g50{ ------- Z050 -
£ ] y ] h
2 z | Ed i
I3 = ' z -
7] 2 | & 025 P
@ 025 o 025 0=0075 | ; @ P

0.00 0.00 o 0.00 L

0 20 80 0 20 80 0 60

40
Time (months) Time (months) Time {months)



SFig. 4 | Survival analysis in IMMOTION151 and CheckMate cohort

(A) Forest plot of HR for PFS derived from multivariate cox regression including PMRInc and
clinical variables in the IMMMTIONI151 cohort. (B) Forest plot of HR for OS and PFS derived
from multivariate cox regression including PMRInc and clinical variables in the CheckMate
cohort. (C) a-c: PFS of treatment groups in the Checkmate cohort(a); the low-risk group(b);
the high-risk group(c). d-f: PFS comparison of high risk and low risk groups (everolimus vs.
nivolumab) in the entire Checkmate cohort(d), the everolimus group(e), and the nivolumab
group(f). (D) OS comparison of high risk and low risk groups (everolimus vs. nivolumab) in

the entire Checkmate cohort(a), the everolimus group(b), and the nivolumab group(c).

Abbreviations: OS, overall survival; PFS: progression-free survival.



