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PleSSision
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1992 DNA
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GenomeJack Free/
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Mandai M, Watanabe A, Kurimoto Y, et al. N Engl J Med 2017;376:1038-46.
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“first hit” “second hit”

P53
LOH at SMAD2/4APC Telomerase

Many genes
APC

-catenin
K-RAS
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•
–
–
– Chromathripsis, Kataegis

•
–

• MSI(Microsatellite Instability)
• Hypermutated, Ultramutated
• HRD(Homologous Recombination Deficiency)

•
– Oncogene

•
– Tumor Suppressor Gene
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Karyotype
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HELA Karyotype
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x57 47%

CNV region, CNV , LRR Log R Ratio, VAF;Variant Allele Frequency
/X/Y, 
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ChRCC Kataegis

Cabel F. D, et. al, Cancer Cell, 2014

Translocation C>T/G>A

Mutation Rate
Rain Fall Plot Somatic Mutation
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Chromothripsis

Vol.32 No.12 2014
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•
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•

Gain Of 
Function ?

Loss Of 
Function ?

PD-L1
?

Neo-antigen
Mutation 
Burden
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KRAS Gain Of Function

G12,G13,Q61

GTP
GDP

GTP

Ras-GDP Ras-GTP

Nucleus
SOS
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Single hit or Two Hits ?

DNA-Seq

TSG
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support your discovery
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PleSSision

web Case Knowledge web

VPN
DB

Black list

CNV

3

Gene/Variants
/Disease/Drug
/Clinical Trials

SNPeff
dbNSFP
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Tumor Content

PleSSision Score
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DNA
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PleSSision
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QC

Normal/Tumor

GenomeJack Analysis
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G C

DNA
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(SNV)
•

‘A’ ’G’

Loss Of Function
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Somatic Mutatio
• P

iPS

‘A’ ’G’

A 14
G 11

A 4
G 15

p=0.03

p<0.05
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Whole Genome Sequence CNV

deletion Duplication

One copy of “B” Three copies of “B”

”B”
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CNV Mosaic Loss , Mosaic Gain

Can A. et al. Nat Rev Gen 12, 363-376 (May 2011)

0%

100%

gain

gain
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1kbp

Germline

Somatic

(bin)

deletion

duplication

neutral

bin
Log2(germline/somatic)

1

CNV

COPYRIGHT 2019, MITSUBISHI SPACE SOFTWARE CO., LTD. ALL RIGHTS RESERVED30

CNV

Log2( somatic/germline) 

window size 10

CNV z-score >= 4.0

Log2
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Binary Segmentation

Log2
2 CNV
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Origin : Normal
CNV : Somatic Cells Karyotype : 47,XY,+12[20]

Whole Genome Sequencing 
12 CNV

Log2R

Allele Freq
CAN region
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FFPE

100 depth

FFPE

CN

DNA
CNV FFPE
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NGS FFPE CNA
LOH LOH LOH LOH LOH

SNP
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HRD(Homologous Recombination Deficiency) 
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HRD gBRCA2 TruncateMutation+gATM VUS
PleSSision HRD =10.15
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Tumor content 

Tumor Content

0% 100%0% 100%
Allele Frequency
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79%Germline
Somatic VAF
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2

BRAF V600E BRCA2 K2188R
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support your discovery
MSS Bioinformatics

PleSSision

Pathologists edited, Mitsubishi Space Software supervised clinical sequence system for 
personalized medicine
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PleSSision
• Amplicon-Seq

160
744,835 bp

Somatic Call Normal/Tumor
CNV 160 147

TMB

MMR 5

TMB Mb

MSI

HRD
HRD 8

CNB 133
COSMIC Census(tier1) 152
COSMIC Census(tier2) 2

ACMG IF gene 21
ACMG IF gene( ) 21
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DNA

QC /QC-score/Amplifiable

/

(MiSeq)

NG

NG

MSS
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TMB
CN etc

PLS:PleSSision Score)
VUS

Benign
Actionable Druggable
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PleSSision

ADC
Antibody Drug Conjugation

ICB, PARP inh.

CDK4/6 inh.

TKI

PD-1,CTLA-4

Neoantigen

Her2, EGFR…

AKT,PIK3CA,TP53…

BRCA1/2,PALB2…
MLH1,MSH2,MSH6…

Oncogene
Suppressor gene

Fusion gene

CDK4

HRD

MMR

Hypermutated

PD-L1

HRD

An
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• CIViC
– https://civic.genome.wustl.edu/
– DL CC

• OncoKB
– http://oncokb.org/
– DL CC

• JAX-CKB
– https://ckb.jax.org/
– DL CC

• CANCER GENOME INTERPRETER
– https://www.cancergenomeinterpreter.org/
– DL CC

• Mutation
– e.g., ERBB2 G309E

• Oncogenic
– Yes/No

• Effect
– Gain of function

/Loss of function

• Cancer type
• Drug
• Evidence Level
• Citation

– PMID

ClinVar, HGMD, DisGeNET
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(dbNSFP)
• VUS

dbNSFP Signature

dbNSFP https://sites.google.com/site/jpopgen/dbNSFP

BRCA2 p.G2748D ClinVar Pathogenic

BRCA2 p.N991D ClinVar Benign

Common SNP
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dbNSFP Signature converting rule

Converted Color
MetaLR_rankscore 0 0.5 1
MetaSVM_rankscore 0 0.5 1
phyloP20way_mammalian_rankscore 0 0.5 1
phyloP100way_vertebrate_rankscore 0 0.5 1
integrated_fitCons_score_rankscore 0 0.5 1
GenoCanyon_score_rankscore 0 0.5 1
Eigen-PC-raw_rankscore 0 0.5 1
GERP++_RS_rankscore 0 0.5 1
SIFT_converted_rankscore 0 0.5 1
PROVEAN_converted_rankscore 0 0.5 1
fathmm-MKL_coding_rankscore 0 0.5 1
FATHMM_converted_rankscore 0 0.5 1
MutationAssessor_rankscore 0 0.5 1
MutationTaster_converted_rankscore 0 0.5 1

benign likely damaging damaging

Excepted mutation
(dbNSFP supports only nonsynonymous mutation)

dbNSFP signature was converted from dbNSFP 3.4c.

CITATION:
1. Liu X, Jian X, and Boerwinkle E. 2011. dbNSFP: a lightweight database of human non-synonymous SNPs and their functional predictions. Human Mutation. 32:894-899.
2. Liu X, Wu C, Li C and Boerwinkle E. 2016. dbNSFP v3.0: A One-Stop Database of Functional Predictions and Annotations for Human Non-synonymous and Splice Site SNVs. Human 
Mutation. 37:235-241.
3. Dong C, Wei P, Jian X, Gibbs R, Boerwinkle E, Wang K* and Liu X*. (2015) Comparison and integration of deleteriousness prediction methods for nonsynonymous SNVs in whole
exome sequencing studies. Human Molecular Genetics 24(8):2125-2137. *corresponding authors
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ClinVar Pathogenic

dbNSFP
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support your discovery
MSS Bioinformatics

PleSSision Score
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16

16
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PleSSision Score

Tolerant Weak Strong Very Strong

4321

CIViC,COSMIC,etc)
CN SNV VAF

TMB(Tumor Mutation Burden)
MSI(Microsatellite Instability)

Tumor Content

1.0
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Mark Y. et al. NEJM 377;25 (Dec 2017)

15 mut/Mb
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Target Strength(PleSSision Score)

1A
1B
2A
2B

3A

3B

4

1.0
2017 10 11

Very StrongStrongWeakTolerant
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•
–
–
–

201X 3
201X 7 NAC PR
201X+1 12
201X+1 12 Adj 
201X+2 12

AC, EC, GEM, S-1, VNB, CBDCA, , Capecitabine

: ( ): ( ):
BI=2000

Germline

Ductal carcinoma 4
ER:- PR:- HER2:- BRCA1/2:

ECOG PS: 0
201x+2 12

80%
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Somatic

X X X X X

X X X

X X X X

X X

X X

X X

X X X

X X

PIK3CA

BRCA1/2

ERBB2

AKT1

BRAF

CDK4

EGFR

ALK

…

mTOR

PARP

Her2

AKT

BRAF

CDK

EGFR

ALK

…

HER2
Her2

EGFR
EGFR

ALK
ALK

KRAS
EGFR

ERBB2 G778_P780dup
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TMB/MSI
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support your discovery
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•
– CTB MSS

•
– CTB

resistance
no benefit
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•
•

– Two hit heterogeneity

•
•
•
•
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Web

COPYRIGHT 2019, MITSUBISHI SPACE SOFTWARE CO., LTD. ALL RIGHTS RESERVED62

099005984500 NCCOP

Actionable
CTNNB1 S45F(PLS=3), PTEN R130*(PLS=2/3), ARID2 
p.E1247*(PLS=2/3), CDK4 amp(PLS=3), MDM2 amp(PLS=3)

Druggable
CTNNB1 S45F, PTEN R130*, CDK4 amp, MDM2 amp

Germline Variants

68

2019/9/17
PS: 0

2015/1/26 
2016/7/7-2016/11/25 CDDP : PR

2017/1/11-2017/4/30 PD

2018/5/18- CDDP : PR

Germline

1. Imatinib or Palbociclib
CTNNB1 S45F, CDK4 amp

2. DS-3032b AMG 232
MDM2 amp

3. CTLA4 + PD-1/PD-L1
TMB high

2019 10 30

FFPE
2015/1/26

60%

1. CTLA4 + PD-1/PD-L1 C-3
TMB high

2. Imatinib C-3
CTNNB1 S45F

3. Palbociclib C-3
4. DS-3032b AMG 232 C-4
5.

CTNNB1 act mut ICI decreased response
CDK4amp/MDM2 amp ICI no benefit
PTEN inact mut
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support your discovery
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099005984500

ARID2 p.E1247*(PLS=2.5)

PTEN R130*(PLS=2.5)
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support your discovery
MSS Bioinformatics
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PleSSision-DB DB
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PleSSision

Pancreas, 50

Colorectal, 36

Breast, 30

Endometrial, 
28Ovary, 27NSCLC, 26

Cervix, 16

Stomach, 14
Esophagus, 

12

Peritoneal, 
11

Biliary, 10
Prostate, 9

Unknown 
Primary, 7

Others, 43
, 34

, 29

, 20

, 15, 14
, 13

, 12

, 11

, 8

, 8

, 6

, 4

, 27

N=161
2016/4/1~2017/4/20

PleSSision
N=312

2017/7/4~2018/11/7
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• Genotype Matched Treatment

2019 10 28

0

50

100

150

200

250

300

350

TOP-GEAR3 PleSSision

TOP-GEAR
24 PleSSision

(PR+CR) 38% 38%

(CR+PR+SD) 73%

83%

92%

59%

59%

13%
13%
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3

Genotype-matched Therapy

CR/PR
70%
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•

PS
0/1 2/3/4

ECOG PS(Performance Status)
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PleSSision Rapid 
PleSSisio 1000

3
/

PleSSision Rapid
4

7

100 300 1
100
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KRAS

KRAS

5%

95%

ALK, RET, ROS1, FGFR, NTRK,…

EGFR Amp, BRAF V600E,…

HRD(Homologous Recombination Deficiency)

Hypermutated
Combination Treatment

5%

95%

10%
59%

9



COPYRIGHT 2019, MITSUBISHI SPACE SOFTWARE CO., LTD. ALL RIGHTS RESERVED73

PleSSision Exome

Oncogene Fusiongene
Tumor Suppressor Gene

TMB Indel HLA ADCC

DDR
BER MMR NER TLS NHEJ HR

neoantigen

PARP

PleSSision Exome 2019 3 11
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DNA

RBI

iLAC
NovaSeq

MSS

PMC
iLAC

PFPE DNA DNA

DRAGEN/FPGA x2

R730 x 5

DDN GS7000
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DRAGEN
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24core/256GB x4 node

SampleA-dragen SampleA SampleB-dragen SampleB SampleC-dragen SampleC
VariantCall 657 21420 685 19320 636 18720
CreateAnalysisRdyBAM 883 516780 887 637740 810 559680
QC+Mapping 298 84420 282 50460 271 42180

0
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300000

400000
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800000
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)

(dragen vs PleSSisionExome)
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7d4h57m
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3
3
9

3
8
2

3
6
1
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AI
•

• Molecular Cancer Board, Clinical Board, Expert Panel

–
–
–
–
–

•
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