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Supplementary Figure Legends 

 

Supplementary Figure S1. Transformation of NIH3T3 cells expressing 

CD74-NRG1, EZR-ERBB4, or TRIM24-BRAF cDNAs. (A) Expression of 

gene-fusion products, detected by western-blot analysis, in transiently 

transfected H1299 cells and virally infected NIH3T3 cells. Antibodies 

recognizing NRG1 (catalog no: RB-276, Thermo Scientific), ERBB4 (catalog no: 

2218-1, Epitomics) and BRAF (catalog no: sc-166, Santa Cruz Biotechnology) 

polypeptides retained in fusion proteins were used. (B) Photomicrographs of 

anchorage-independent colony growth of NIH3T3 cells, induced by expression 

of CD74-NRG1 (C8;N6), EZR-ERBB4, or TRIM24-BRAF cDNAs. Scale bar, 100 

µm.  

 

Supplementary Figure S2. Electropherogram of Sanger sequencing of cDNAs 

of novel fusion transcripts. CD74-NRG1 (two variant forms), SLC3A2-NRG1, 

EZR-ERBB4, TRIM24-BRAF, and KIAA1468-RET fusions. RT-PCR products 

were sequenced directly.  

 

Supplementary Figure S3. Schematic diagrams of genomic organization for 

NRG1, ERBB4, BRAF, and RET rearrangements. Diagram showing the 

genomic organization of wild-type and fusion genes, including exons and 

untranslated regions, for the CD74-NRG1 (A), SLC3A2-NRG1 (B), EZR-ERBB4 

(C), TRIM24-BRAF (D), and KIAA1468-RET (F) fusions. The red and blue boxes 

show exons, and the arrows show the direction of transcription. The TRIM24 
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and BRAF genes are located within 2.2 Mb of each other, in opposite 

orientations, on chromosome 7; the TRIM24-BRAF fusion was deduced to have 

been generated through paracentric inversion on chromosome 7q33-34 (B). 

Locations of breakpoints are indicated by green lines. 

 

Supplementary Figure S4. Break-apart fluorescence in situ hybridization 

(FISH) for the NRG1 fusion. (A) Genomic organization of the NRG1 gene, and 

the locations of BAC clones used as probes. (B) Normal tissue. (C) IMA with the 

CD74-NRG1 fusion. FISH revealed a separation between the green and orange 

probes flanking the translocation sites (arrows). 

 

Supplementary Figure S5. Representative histological images obtained from 

fusion-positive IMAs. Immunostaining was performed using antibodies 

recognizing polypeptides retained in fusion proteins. (A) (Upper) IMA with an 

NRG1 rearrangement. The tumor was composed of tall columnar cells with fine 

eosinophilic cytoplasm and varying amounts of mucin. Nuclear enlargement 

with fine granular chromatin and dis-alignment of nuclei are visible (original 

magnification, ×20). (Middle) NRG1 staining in CD74-NRG1 fusion-positive 

IMA. Patchy granular cytoplasmic staining is visible in the adenocarcinoma 

component (original magnification, ×20). (Lower) NRG1 staining in 

fusion-negative IMA (original magnification, ×20). Cytoplasmic granular 

staining as in fusion-positive tumors was observed in most (>80%) cases. (B) 

(Upper) IMA with an ERBB4 rearrangement. The tumor was composed of tall 

columnar cells with basally located small nuclei and mucin in the upper portion 
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of the cytoplasm (original magnification, ×20). (Middle) ERBB4 staining in 

EZR-ERBB4 fusion-positive IMA. Plasma membranous accentuation with 

cytoplasmic staining is visible (original magnification, ×40). (Lower) ERBB4 

staining in fusion-negative IMA (original magnification, ×40). Cytoplasmic 

staining without membranous accentuation was observed in >50% cases. (C) 

(Upper) IMA with BRAF rearrangement. The tumor was composed of tall 

columnar cells with condensed eosinophilic mucin. Nuclear enlargement and 

overlapping of nuclei are visible (original magnification, ×20). (Middle) BRAF 

staining in a TRIM24-BRAF fusion-positive IMA. Diffuse and strong granular 

cytoplasmic staining is visible in the adenocarcinoma component (original 

magnification, ×20). (Lower) BRAF staining in fusion-negative IMA (original 

magnification, ×40). A subset of the cases (<10%) exhibited focal and weak 

cytoplasmic staining. 


