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Supplementary Methods 

 

Quantitation of ALK transcripts 

The amount of ALK mRNA was quantified by RT and real-time PCR analysis with the use of a 

QuantiTect SYBR Green PCR kit (Qiagen). Incorporation of the SYBR Green dye into PCR 

products was monitored in real time with an ABI 7300 Real Time PCR system (Applied 

Biosystems, Foster City, CA), thereby allowing determination of the threshold cycle (CT) at 

which exponential amplification of products begins. The primers ALK-cDNA-S 

(5’-TAACGTTGCAACTGGGAGACTTCC-3’) and ALK-cDNA-A 

(5’-TGGTATCCTCGTAATGACCAGCTC-3’) were used to amplify ALK cDNA corresponding 

to the extracellular region of the ALK protein, whereas the primers ALK-out-3-S 

(5’-TCTGCATTGGAGAGAACAATGTGA-3’) and ALK-out-3-A 

(5’-TATTCTCCAGTCTCTCTGGGTGGA-3’) were used to amplify that corresponding to the 

cytoplasmic region of the protein. Glyceraldehyde-3-phosphate dehydrogenase (GAPDH) cDNA 

was amplified with the primers GAPDH6F (5’-GAAGGTGAAGGTCGGAGTC-3’) and 

GAPDH231R (5’-GAAGATGGTGATGGGATTTC-3’). The CT values for GAPDH and ALK 

cDNAs were used to calculate the abundance of the latter mRNA relative to that of the former. 

Multiplex RT-PCR analysis of EML4-ALK and KIF5B-ALK transcripts 

To detect EML4-ALK fusion transcripts, we performed multiplex RT-PCR analysis with the 

primers EML4 72F (5’-GTCAGCTCTTGAGTCACGAGTT-3’), Fusion-RT-S 

(5’-GTGCAGTGTTTAGCATTCTTGGGG-3’), and ALK 3078RR 

(5’-ATCCAGTTCGTCCTGTTCAGAGC-3’) as described previously (1). To detect cDNAs for 

both EML4-ALK and KIF5B-ALK, we also added the primers KIF5B867F 

(5’-ATTAGGTGGCAACTGTAGAACC-3’) and KIF5B2533F 

(5’-GTGCACAAACAGTTGGTACGTG-3’) to the reaction mixture. 

Inverse PCR for isolation of ALK fusion cDNAs 

To obtain cDNA fragments corresponding to novel ALK fusion genes, we developed a modified 
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inverse PCR strategy. In brief, double-stranded cDNA was synthesized from 0.5 µg of total RNA 

with 1 pM of the primer ALKREVex22-23 (5’-TGGTTGAATTTGCTGATGATC-3’) and a 

cDNA Synthesis System (Roche, Basel, Switzerland) and was then self-ligated by incubation 

overnight with T4 DNA ligase (TaKaRa Bio, Shiga, Japan). The resulting circular cDNA was 

subjected to PCR (35 cycles of 94°C for 1 min, 64°C for 1 min, and 72°C for 2 min) with the 

primers ALKREV3T (5’-CTGATGGAGGAGGTCTTGCC-3’) and ALKFWDex20-21 

(5’-ATTCGGGGTCTGGGCCAT-3’) in a final volume of 20 µl. Then, 1 µl of the 1:100 diluted 

reaction products was subjected to a second PCR (35 cycles of 94°C for 1 min, 62°C for 1 min, 

and 72°C for 1 min) with the primers ALKREV4T (5’-GGTTGTAGTCGGTCATGATGGTC-3’) 

and ALKFWDex21-22 (5’-AGTGGCTGTGAAGACGCTGC-3’) in a final volume of 20 µl, and 

the resulting products were directly sequenced in both directions with the use of the primers 

ALKFWDex20-21 and ALKREV4T. 

PCR analysis of genomic DNA for KIF5B-ALK was performed with a pair of primers 

flanking the putative fusion point, KIF5B2657F (5’-AAAATGCATCTCGTGATCGCAA-3’) and 

ALK2988R (5’-GCCTTCATACACCTCCCCAAA-3’). 

Full-length cDNAs for EML4-ALK variants 6 and 7 were obtained as described 

previously (1, 2). To isolate cDNAs containing the open reading frame of KIF5B-ALK, we 

subjected oligo(dT)-primed cDNAs to PCR with the primers KA-W-cDNA-out-S 

(5’-GCGCGTTCCCTGCAAGACTGAG-3’) and KA-W-cDNA-out-AS 

(5’-CCACGGTCTTAGGGATCCCAAGG-3’) followed by nested PCR with the primers 

KA-W-cDNA-in-S (5’-TGCGAGAAAGATGGCGGACCTGG-3’) and KA-W-cDNA-in-AS 

(5’-TGAGTGTGCGACCGAGCTCAGG-3’). The fusion point of KIF5B-ALK cDNA was 

amplified by RT-PCR with the primers KA-F-cDNA-S(e24) 

(5’-CAGCTGAGAGAGTGAAAGCTTTGG-3’) and EA-F-cDNA-A 

(5’-TCTTGCCAGCAAAGCAGTAGTTGG-3’). 

Fluorescence in situ hybridization (FISH) 

FISH analysis of gene fusion was performed with bacterial artificial chromosome (BAC) 
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clone–derived DNA probes for ALK and KIF5B. In brief, unstained sections (thickness, 4 µm) 

were “pretreated” with the use of a Histology FISH kit (GSP Laboratory, Kanagawa, Japan) and 

then subjected to hybridization with an ALK-split probe set (Dako) or BAC clone–derived probes 

for ALK (GSP Laboratory) and KIF5B (RP11-460H18 and RP11-167O6 for 5’ and 3’ regions of 

KIF5B, respectively. See details in the Clone Registry in National Center for Biotechnology 

Information: http://www.ncbi.nlm.nih.gov/genome/clone/). Hybridized slides were then stained 

with DAPI, and examined with a fluorescence microscope BX51 (Olympus, Tokyo, Japan). 

Transformation assay for ALK fusion proteins 

Analysis of the transforming potential of EML4-ALK (or KIF5B-ALK) was performed as 

described previously (1-3). In brief, cDNAs for EML4-ALK variant 6 or 7 or for KIF5B-ALK 

were inserted into the retroviral expression plasmid pMXS (4). The resulting plasmids or similar 

pMXS-based expression plasmids for EML4-ALK variant 1 or NPM-ALK were used to generate 

recombinant ecotropic retroviruses, which were then used to infect mouse 3T3 fibroblasts. 

Formation of transformed foci was evaluated after culture of the cells for 14 days. The same set 

of 3T3 cells was injected subcutaneously into nu/nu mice, and tumor formation was examined 

after 20 days. The animal experiments were approved by the animal ethics committee of Jichi 

Medical University. 
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