Unraveling sarcomatoid features in clear cell renal cell
carcinoma (ccRCC) with RNA-sequencing
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Introduction Results

Sarcomatoid clear cell renal cell carcinoma (ccRCC) H&E analysis of the TCGA-KIRC, CPTAC-ccRCC, and
represents a challenging and aggressive subset Figure 1. Histopathological features Figure 3. Distribution of sarcomatoid features and Figure 5. RNA-seq based sarcomatoid BostonGene cohorts identified zones with sarco-
of kidney cancers with poor prognosis and resis- of sarcomatoid component in ccRCC grades across cohorts predictive model performance matoid features in 76 out of 497 (15.3%) samples.
tance to conventional treatments. Recent studies I [ e —————— e — . The distribution of samples with different percent-
have shown the benefit of checkpoint inhibitors A 8 TR AR R A R T R A The distribution of sarcomatoid component B The distribution of malignancy grades A f;jﬁfjivg) ?nigil:o ave) Fn:zcclf:,o:vg) ages of sarcomatoid component, as well as the
(CPIs) for patients with sarcomatoid components e RO 100 I . -~ ratio of grade between cohorts (Figure 3).

[1]; therefore, precise and objective evaluation S . After feature selection (expression of RORC, GPR&4,
of sarcomatoid differentiation is essential for CPI N . Validation = 0.76 0.79 0.74

ANO3, UBE2C, ITPKA, SOWAHB, SULT1C4, TCN1,
Test (Satoetal) = 0.57 0.89 0.58 KIF26A, PRAME genes) and data transformation,
the batch effect associated with the difference
in RNA-seq protocols was eliminated (Figure 4).

selection. Here, we developed a predictive model
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Test (BostonGene) 0.64 0.73 0.67

This allows the use of this model on any gene

Percent of sarcomatoid component, %

Proportion of tumor grades, %

B
Sato et al. BostonGene expression data. The model demonstrated robust
g 2 2 2 performance, with macro-average F1-scores of 0.57
P o e PRSI IO v U GO s e R e SO of o odum - : h lied to the test cohort (Sato et al.) and 0.64
matoid ccRCC model was developed on 465 1;*“’;r v R AR S A b R on e me o S cen crtac | BG o 5 8 ; WIET APPIIEE 0 TNE LT COTIOTE 1540 £ al) ant
: : B e G e g FALN R P S RGN S e a0 S S . . INi
samples from publicly available datasets: TCGA- i},”"*“?..-:a{ Ml KIRC  ccRCC etal, KIRC  ccRCC etal. > for the combined prospective clinical cohort
SR SR e g T S A N s Lo e L o 2 2 I :
KIRC and CPTAC-ccRCC [2]. To annotate the dataset, “’;ﬁ ey es R R ol A R T R 2 3 S (BostonGene) (Figure 5A)
. " « N " }:‘,w;f"f‘f"":i";tj‘;:"“:ffﬁ:%’i‘*‘Fhf'* i"’ . ; R, ) ‘ Grade 1 B Grade 4 (non-sarcomatoid) ;E-) g g o o
each case was assignhed "sarcomatoid” or "non- D ks TN L TN ® TCGA-KIRC ~ ® CPTAC-ccRCC @ BostonGene B Grade 2 Grade 4 (sarcomatoid) 5 5 = The model accurately classified 7 out of 8 total
: I e oW o i T 5 . Lo Al R I H VNG e e 7 7 : : : ..
sarcomatoid" label based on assessment by three STE—— | o S B Grade 3 , , , , sarcomatoid samples in the prospective clinical

. . Non-sarcomatoid  Sarcomatoid Non-sarcomatoid = Sarcomatoid
pathologists (Figure 1). Figure 1. Examples of histological samples of (A) non-sarcomatoid ccRCC Predicted by RNA-seq model Predicted by RNA-seq model cohort, highlighting its potential for real-worlc

International Socitey of Urology Pathologists (ISUP) grade 2; (B) non-sarcomatoid Figure 3. The distribution of samples with varying proportions of sarcomatoid component (A). The clinical anblications (Fi ure SB)
Samples were excluded using the criteria, listed ccRCC ISUP grade 3; (C) sarcomatoid ccRCC ISUP grade 4 with rhabdoid features; distribution of malignancy grades across cohorts (ISUP/WHO grading was used for TCGA-KIRC, CPTAC- Figure 5. Performance metrics of the model (A) and confusion matrices for the test PP & )

- " D) sarcomatoid ccRCC ISUP grade 4 with spindle cell features ccRCC and BostonGene (BG) cohorts and only Fuhrman grading was available for Sato et al.) (B). cohorts (B). Macro average (avg) is the arithmetic mean of all the per-class scores. : : : :
on the Figure 2. The meta-cohort was divided (D) 5 P (BG) d brading /(B (B) e ave) P When applied to validation samples, sarcomatoic
into training (n =348, 58.3%) and validation (n =117, patients identified by the transcriptomic model
19.6%) cohorts (Figure 2). exhibited exactly the same median overall
Then, the model was tested on a publicly survival (mOS) of 47.2 months as patients basec

)
available cohort of ccRCC patients from Sato et al. Figure 2. Samples selection Figure 4. Batch correction for training set Figure 6.Clinical validation of the model on H&E assessment (Figure 6A).
(EGAS00001000509, n = 100) [3]. Clinical validation B TCGAKIRC . : ® TCGAKIRC p  Validation set (N=116) JAVELIN Renal 101, (N=726) Further analysis revealed that CPI+TKl-treated
was performed using an additional prospective CPTAC-ccRCC All samples C &y . ' o 8 . CPTAC-ccRCC TCGAKIRC + CPTAC-ceRCC sarcomatold b T treatment sarcomatoid ccRCCs predicted by the RNA-seq
. . n:847 GC) 60 | . ..: ) GE) . VS Sarcomatol -alone, p=u. . .
cohort that received BostonGene’s Tumor Portrait 'iOStO”Gle”e(BG) m = Sy 28 = ° 100%] = 100%| model were associated with a more favorable PFS
test (n = 32) with RNA-seq and whole exome g o T S § 2 g compared to the TKIl-alone treated sarcomatoid
: [ Non-sarcomatoid 250 samples filtered: © oy AT T 2 S 2| .‘f, " g 80% 80% . .
sequencing (WES). The JAVELIN Renal 101 cohort I . Only frozen images available (n=66) s 0 o ace., 5 8 5 J,%g-, . ccRCCs (p=0.0001) (Figure 6B).
was used to uncover differences in progression- + Not robust ccREC morphology (n=101) & -20 | 3 Rpec’ - 5 T T B ST A 60% R 60%]
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sarcomatoid component [4] (Figure 6). validation, n=52) . . L o

-100 -50 0 50 100 150 -6 -4 -2 0 2 4 6 8 10 500 | 0% Co n C lu s I o n s
o . PC1, 22% variance explained PC1, 44% variance explained § g
Samples eligible for analysis g g
- oop L 47.2m0S__ 91moOS| 0 L | | | | | . . .
n=597 ® Grade 1-4 0 50 100 0 5 10 15 20 25 The developed transcriptomic model effectively
° i i J - toid Month Month . . . .
References: L8 5 8 g"”;sa;“’ma o o o differentiated sarcomatoid from non-sarcomatoid
> < J] i ; . Q raae . ] .
1. Hahn AW, Lebenthal J et al. The significance of sarco-matoid and 0% 100% 5 °0 " S 25 T OF . o (sarcomatoid) Determined Predicted by RNA-seq Predicted by RNA-seq model: ccRCC samp[es with robust performance metrics.
rhabdoid dedifferentiation in renal cell carcinoma. Cancer Treat 2a0r £ - : S.g 5 4 . ‘ Py HAE analysis model {same cohort) Sarcomatoid >arcomatoid
Q .'. .. O O L .. ... . ° ° ° ° ° ° ° °
Res Commun. 2022;33:100640. doi: 10.1016/j.ctarc.2022.100640. S 20 f ‘: ;..'.,'f.»'j’. . E«?, = e R Sarcomatoid Sarcomatoid —Elz:-zzlrcomatoid Lf,'n‘f;‘ﬁcomamid With additional investigation, the predictive value
Epub 2022 Sep 22. : . S ol @« LT " S 5 0| g Soees o . Non-sarcomatoid — Non-sarcomatoid CPI+TKI TKI only of the sarcomatoid ccRCC transcriptomic model
Train set Validation set Test set = ;3;;-.,& S o R gle egde "oty
. . . . . _ _ _ 80 B .‘. e ® .E; "E; 8 . e o . o‘:. o’ o o
2. 35@ used in this publication were partially generated by the =348 (58%) n=117 (20%) n=132 (22%) =2 e ] 55 2| AR RO Figure 6. Clinical validation of sarcomatoid ccRCC model. To test the can be leveraged to guide CPl and TKI selection.
ational Cancer Institute Clinical Proteomic Tumor Analysis A- =40 -:’;'}g':'f: . g - ;"s"":" > applicability of the model in clinical settings and demonstrate its ability to predict
Consortium (CPTAC) and TCGA. e R S PP J 5 yBP
60 | & | | 4 e te therapy response, the obtained data was compared with clinical data from the
3. Sato Y, Yoshizato T et al., Integrated molecular analysis of clear-cell - - oo -100 =50 0 50 100 150 6 4 =2 0 2 4 6 8 10 validation set (TCGA-KIRC + CPTAC-ccRCC) and Javelin 101 cohorts. When comparing Poster electronic version
renal cell carcinoma. Nat Genet. 2013 Aug;45(8):860-7. : I RN ) PC1, 22% variance explained PC1, 44% variance explained the predictor's performance with the pathologist's assessment, similar effective- '
doi: 10.1038/ng.2699. Epub 2013 Jun 24. ness in prognosticating the sarcomatoid effect was demonstrated (A). Evaluating Corresponding author:
4. Motzer, R.J., Robbins, P.B., Powles, T. et al. Avelumab plus axitinib Figure 2. Schematic of the filtering approach used to exclude unsuitable samples Figure 4. Scatter plot for principal components (PC) based on log,(TPM+1) RNA-seq data (left) and the predictor's performance in predicting the response to immunotherapy also
versus’ suni’tinib in ,adva,nced re:1al cell carcinoma: biomarker from analysis, followed by subsequent splitting of the eligible samples into train, after feature selection and gene expression ranking (right). The top plots are colored according to showed that predicted sarcomatoid samples had an advantage when assigned Kirill Kryukov
analysis of the phase 3 JAVELIN Renal 101 trial. Nat Med 26, 1733 validation, and test sets. cohort, and the bottom plots are colored according to the presence of a sarcomatoid features. to CPI+TKI over TKl alone (B). kirill.kryukov@bostongene.com
1741 (2020). https://doi.org/10.1038/541591-020-1044-8

BostonGene « 100 Beaver Street, Suite 203, Waltham, MA 02453 « phone: +1 781-552-3131 « email: researchservices@bostongene.com « bostongene.com « CLIA ID =22D2182613 « CAP ID = 8832984 « New York ID = 9637





