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FIG. 1

Specimen Library preparation Sequencing
Specimen derived from cancer tissue is a Random fragmentation is performed after DNA Sequencing data (reads) are produced at both ends of a
mixture of normal cells and cancer cells, and extraction. A plurality of DNAs from celis single DNA fragment, which is called a “paired-end methad”,
cells undergoing fusion and cells undergaing undergoing fusion are fragmented to various and paired reads are derived from the same DNA fragment.
no fusion are mixed In cancer cells. lengths to produce various reads [data)
demonstrating fusion as shown In the drawing read1
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read palr derived from non-fuston region(chrA)
These three types of reads pmvlge evidence for fuslon between chromosomes A and B.
- The level of evidence varies depending on how many of three types of reads are found.
- In addition, whether or not the number of reads supporting each kind of read Is sufficient provides

the criteria for the judgment.
- The scoring formula is used to determine presence of the fusion and rellability.
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FIG. 2
Translocated chromosome Read] s
Chr7 Chr10 Read? ==
?ﬂ";h '::1 ::c:h'? are ‘ L__‘ Type 1. Concordant read pair having
s r:gchmmosome . soft clip having no SA information
Both R1 and R2 are mapped to ‘——‘
:\he saze IChf°m°5°mev but R2 —= Both R1 and R2 are Type 2. Concordant read pair having
as soft clip . mapped to the same H ] H i
L,.‘ e osome, but R1 has soft clip having SA information
soft clip
::\Jsh';asgffdc It||o: Chr? *-—* R2 is mapped ta Chr10 Type 3. Discordant read pair having soft
— and has soft clip clip
[ T Type 4. Discordant read pair having

soft clip having no SA information

In case 1, used for support read count operation

In case 2, fusion partner can be detected using SA tag (further described on next chapter)

In case 3, fusion gene and fusion breakpoint can be detected simultaneously

In case 4, fusion gene can be detected but breakpoint cannot be detected, used for support read count operation
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100 | 150 | 200 | 250 |
Read1>Chr7:100-200 (100M) : Mapping to 100-200 region of Chr7,
100M means all 100 are matched to reference genome
_ Read2>Chr7:150-250 (80M20S) : Mapping to 150-250 region of Chr7,
Read2 . but means only 80 basepairs are matched and 20 basepairs are soft-

clipped
Read?2 has additional information of SA:Chr10:300-400 (80S20M). This
means secondary alignment (SA) and means that this read2 can be
mapped to 300-400 region of Chr10 (with 80 softclips and 20 matches).

chrl0
250 | 300 | 350| 400
PR Virtual_Read1>Chr10:200-400 (80S20M): Virtual Readi {mate-read of Read?2)
VirtualReadl | =~ B s formed with reference to SA tag of Read2 to form new virtual discordant

read pair of Virtual-Read1-Read2.

Chr7:230 | Chr10:380
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VirtualRead1 |

Read2 (T
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Chr7:230 | Chr10:380
100 50| 200(  ia00|  450| 500 |

Read type 2 Virtual Readl 1—_- -

Template is formed using 300
bp, from both ends of
reference genome based on
breakpoint and then used as
BLAST query
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Fuslon Breakpoint
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FIG. 6
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