
















Supplementary Table 2. Baseline clinicopathologic characteristics of different TFE3-tRCC fusion subtypes. 

Characteristics 
Fusion Subtype 

SFPQ-TFE3 ASPSCR1-TFE3 NONO-TFE3 MED15-TFE3 PRCC-TFE3 RBM10-TFE3 Others Unknown 
N=15 N=13 N=8 N=8 N=6 N=4 N=3 N=6 

Female, n (%) 10 (66.7) 10 (76.9) 3 (37.5) 6 (75.0) 4 (66.7) 1 (25.0) 2 (66.7) 3 (50.0) 
Age, median (range) 34 (12-69) 22 (6-52) 37.5 (18-70) 43 (20-70) 35 (24-42) 56 (37-63) 43 (42-56) 28 (10-58) 
Tumor Size, median (cm, 
range) 

4.7 (2.8-17.5) 6.0(2.0-19.6) 4.9 (2.4-19.4) 5.9 (3.3-13.4) 3.9 (1.4-6.1) 4.5 (3.8-10.0) 11.0 (6.5-11.2) 3.4 (3.0-5.5) 

T Stage, n (%)         
≤T2 15(100.0) 10 (76.9) 6 (75.0) 7 (87.5) 6(100.0) 2 (50.0) 2 (66.7) 5 (83.3) 
≥T3 0(0.0) 3 (23.1) 2 (25.0) 1 (12.5) 0(0.0) 2 (50.0) 1 (33.3) 1 (16.7) 
N stage, n (%)         
N0 13 (86.7) 7 (53.8) 6 (75.0) 7 (87.5) 5(83.3) 4 (100.0) 2 (66.7) 4 (66.7) 
N1  2 (13.3) 6 (46.2) 2 (25.0) 1 (12.5) 1(16.7) 0(0.0) 1 (33.3) 2 (33.3) 
M, n (%)         
M0 13 (86.7) 12 (92.3) 6(75.0) 8(100.0) 5 (83.3) 4 (100.0) 1 (33.3) 6 (100.0) 
M1 2 (13.3) 1 (7.7) 2(25.0) 0(0.0) 1 (16.7) 0(0.0) 2 (66.7) 0 (0.0) 
ISUP grade, n (%)         
≤2 6 (40.0) 2 (15.4) 7(87.5) 8(100.0) 4(66.7) 0(0.0) 1 (33.3) 1 (16.7) 
≥3 9 (60.0) 11 (84.6) 1(12.5) 0(0.0) 2(33.3) 4 (100.0) 2 (66.7) 5 (83.3) 

ISUP: The International Society of Urological Pathology. 
 



Supplementary Table 3. Univariate and multivariate analyses of clinicopathologic features in predicting OS 
  OS 
 Univariate analysis  Multivariate analysis 
 HR (95%Cl) P value  HR (95%Cl) P value 
Age, y      
  ≥18 vs. <18 0.17 (0.05-0.61) 0.007  0.21 (0.04-1.11) 0.066 
Gender      
  Male vs. Female 2.22 (0.63-7.88) 0.216    
Tumor size, cm      
  ≥Median vs. <Median 7.02 (1.45-34.01) 0.016  9.22 (1.16-73.32) 0.036 
ASPSCR1-TFE3 fusion      
  Yes vs. No 4.71 (1.26-17.59) 0.021  23.79 (1.74-326.38) 0.018 
T stage      
  >2 vs. ≤2 1.89 (0.40-8.97) 0.421    
N stage      
  1 vs. 0 2.46 (0.69-8.72) 0.165    
M stage      
  1 vs. 0 11.18 (2.92-42.86) <0.001  71.40 (4.79-1064.99) 0.002 
ISUP grade      
≥3 vs. ≤2 4.19 (0.89-19.80) 0.070  0.36 (0.04-3.38) 0.372 

OS: overall survival; HR: hazard ratio; CI: confidence interval; ISUP: The International Society of Urological Pathology. 
 



Supplementary Figure legends 

Figure S1. CONSORT flow-diagram indicates screening process of TFE3-

tRCC and disposition for the various analyses. 

 

Figure S2. Validation of three rare gene fusions 

Schematic of FUBP1-TFE3 (A), SETD1B-TFE3 (B) and ZC3H4-TFE3 (C) 

fusion genes. The region in the red box includes the retained exons of fusion 

genes, and the red arrow denotes the breakpoints in the mRNA (upper panel). 

Pathologic images (H&E, TFE3 IHC and Fish breakpoint assay, top) and 

sequencing chromatogram (bottom) are showed on the right. The red dashed 

line represents the breakpoint. IHC = immunohistochemistry. Magnification 

X200. Scale bar = 100μm. 

 

Figure S3. Morphologic and Radiologic features of tumors with ASPSCR1-

TFE3 and MED15-TFE3 fusion. 

(A) Typical morphologic images of tumors with ASPSCR1-TFE3 (left) and 

MED15-TFE3 fusion (right). Magnification X200. Scale bar = 100μm. 

(B) Typical radiologic images in contrast-enhanced coronal reformat CT of 

tumors with ASPSCR1-TFE3 (left) and MED15-TFE3 fusion (right). 

 

Figure S4. Tumor mutation burden in FH-deficient RCC and compare with 

33 tumor types from TCGA.  

TFE3-tRCC = TFE3-translocation renal cell carcinoma, TCGA = The Cancer 

Genome Atlas, RCC = renal cell carcinoma, ACC = adrenocortical carcinoma, 

BLCA = bladder urothelial carcinoma, BRCA = invasive breast carcinoma, 

CESC = cervical and endocervical cancers, CHOL = cholangiocarcinoma, 

COAD = colon adenocarcinoma, DBLC = lymphoid neoplasm diffuse large B-

cell lymphoma, ESCA = esophageal carcinoma, GMB = glioblastoma 

multiforme, HNSC = head and neck squamous cell carcinoma, KICH = 

chromophobe renal cell carcinoma, KIRC = renal clear cell carcinoma, KIRP = 



renal papillary cell carcinoma, LAML = acute myeloid leukemia, LGG = brain 

lower grade glioma, LIHC = liver hepatocellular carcinoma, LUAD = lung 

adenocarcinoma, LUSC = lung squamous cell carcinoma, MESO = 

mesothelioma, OV = ovarian serous cystadenocarcinoma, PAAD = pancreatic 

adenocarcinoma, PCPG = pheochromocytoma and paraganglioma, PRAD = 

prostate adenocarcinoma, READ = rectum adenocarcinoma, SARC = sarcoma, 

SKCM = skin cutaneous melanoma, STAD=stomach adenocarcinoma, TGCT 

= testicular germ cell tumors, THCA = thyroid carcinoma, THYM = thymoma, 

UCEC = uterine corpus endometrial carcinoma, UCS=uterine carcinosarcoma, 

UVM = uveal melanoma, TMB = Tumor Mutation Burden. 

 

Figure S5. Mutational signatures and 1p13.2 loss in TFE3-tRCC 

(A) Five mutational signatures were identified in our TFE3-tRCC cohort. The 

mutational type probability for each signature. 

(B) The proportion of mutational signature across different TFE3-tRCC 

subtypes. 

(C) Kaplan–Meier survival curves show the OS between patients with different 

1p13.2 loss status. 

 

Figure S6. Different mRNA expression in TFE3-tRCC 

(A) Box plots show mRNA expression levels (counts) of indicated genes 

(BIRC7, GPNMB, HIF1A and MET) in tumors (red) and adjacent normal 

tissues (green). 

(B) Comparative expression of PD-L1 mRNA expression between the different 

histologic RCC. 

(C) Comparative expression of PD-L1 mRNA expression between the different 

TFE3-tRCC subtypes. 

 

Figure S7. CD8 expression in TFE3-tRCC 

Images of IHC staining of patients with high CD8+ T cells infiltrations in four 



selected samples (TFE3-22, TFE3-47, TFE3-57, and TFE3-62) in our cohort. 

Magnification X200. Scale bar = 100μm. 

 

Figure S8. Survival analysis of TFE3-tRCC Non-negative matrix 

factorization (NMF) cluster  

(A) And (B) Kaplan-Meier curves show the OS for patients with different NMF 

clusters. 

OS = overall survival, NMF = non-negative matrix factorization. 
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