CATS
(Cancer Genomic Test Standardized)
Format

Document for details

By Section of Genomic Data Management,
C-CAT

v1.65.02

20265/105/131




Contents

L INEIOAUCTION ettt ettt ettt enaeeeanees 64
D B O] o) 1138 L TR 64
)/ N3 6 s s LU 64
1-3. About the condition field ..........coccoeriiiiiiiiiiiiiiiiiiii 75
1-4. FOrmat INFOTMATION .....ieiiiitieiieetieeie ettt ettt aeeeabeenaeeeneeas 75

2. Matters SPecific t0 C-CAT ...iiiiiiiiiiieiiiieeie ettt e e e eeaveeeaeeeeaaeeenseeennees 86
2-1. Sending format Of fIlES .....eiiiuiiiiiiiiiiiiiiie e 86
2-2. SCOPE OF INPULS 1evvveeeiiieeiieeeieeeeteeeetteeetteesteeestteeessseeessseeasseeaseeessseeenseeensseeessseeessseens 86
S T ST o L LTy £ O 96
24 INOEES eiiiiiiiiiiieeiiiee ettt ettt e e e st e e e seibeeeeeane 97

ST oo Uy 21 D F: N T PN 108
3-1. SChemMaVersion KEY .......coouuiieiiiiiiiieieiie et eee e eaee e e eneveeeeees 108
3-2. 1ef€reNCEGENOME TAZ ..eevvvveeeneiieeiieeeiieeeteeeeteeeeteeesteeeseteeeateeesnaeeesaeeesseeenseeennseesnnees 108

3-2-1. Tags within referenceGenomMeE tag .....c.eeerveeerrreeiiieeeiieeeieeeeireeereeeereeesreeeenreens 108
3-2-2. Examples of referenceGenome tag.........cccueeerueeeiiieeiieeeiieeeiieeeieeenveeesveeennneens 119
TS T ooy 0¥ S T={ @ )oY 6o} o Ty =R 119
3-3-1. Tags within configOPtioNS tAZ....cccveeerrrrerrreeetireeiieeeiteeeeireeeireeereeesreeesereeenenes 1216
3-3-2. Example of configOptions tag.......c.ueerureerireeiiieeiieeeiiieeeiieeeieeeeieeesereeenveeenenes 1714
34, COMIMIEIITS TAZ «eeeeeiieieeeee e ettt e e e ettt e e e e e ettt et e e e e e s atbteeeeeeeeanaatebeeeeaaeans 1815
3-4-1. Tags Within COMMENTS TG ...eevuvreeriireieiieeitieeiieeeiteeeiteeeieeeeieeeeieeenieeeneeeenanes 1815
3-4-2. Example of COMMENTS TG ..vveevvreeriieeiiiieeiieeecieeeciieeeiieeeieeeeieeeeaeeeereeesnveeennnes 1815

T 00 o3 V=R 2017
4-1. Tags Within teStINFO A ..o.eeiriiiiiiiiiiiii e 2017
4-2. Example of teStINFO TG .ccuiiiiiiriiiieeiiieeiiee ettt et e et eeeaeeeeaeeeeaeeeeaaee s 2017

5. SEQUENCINGSAMPIES TG .. eeeiuviieeiieeiiieeiiteetiee ettt ettt eeiee e st e eseteeesaaeeeaeeeeseeeeseeennseeenaseens 2219
5-1. Tags within sequencingSamples tag..........eevuiieruiiiiiiieiiieeiiieeieeeeeeeee e 2219
5-2. Example of sequencingSamples tag........cveeevereruieeriieeiiieeiieeeeieeeeieeeeiieeeeveeenaeeenes 2522

0. VATTATITS TAZ veeeuevvveeeeirteeeeaieteeeestteeeeaauteeeesaaeeeeesaaetteeesanssteessnnsteeesanaseeeessnseeessasseeesassseeeenn 2825
6-1. SHOTTVATIANTS TAG ..veevtiieeiiieiiiieeie ettt e et e et e e eaeeesaeeeenaseeeaas 2825

6-1-1. Tags within ShOTtVariants tag .......cc..eceureerureerireeiieeeiieeeieeesieeeeieeesreeenveeennnes 2825
6-1-2. Example of ShortVariants tag ........cceeeueeerueeeriieniiieeiieeeiieeeieeeeieeesveeesvee e 3632
6-2. COPYNUMDETAILETATIONS TAZ .vveeeiviieeiiieeiiieeeiee ettt ee et et e eiteeeieeeeieeeseeeeneeeenes 4138
6-2-1. Tags within copyNumberAlterations tag ........ccccceeeveeveervieenieniieeniinieenieeneenne 4138
6-2-2. Example of copyNumberAlterations tag .........cc.eecveeevuveeeiveenireeeireenreeenveeennes 4441
6-3. StrUCtUTAIVATIAtIONS TAZ ..vveeeuviieetieeeiie ettt esitee et e et e e et e eeaeeeeaeeeeneeeenaseeenns 4643
6-3-1. Tags within structuralVariations tag..........cceeeveeevveeriiieeniiieeniieeeiie e 4643




6-3-2. Example of structuralVariations tag..........cc.eeeveeerveeeiieenieeenireeeieeenreeenveeeenes 5350

7. OtherBIomarkers taZ .......eevuiiiiiiiiiiii et 6057
7-1. Tags within otherBiomarkers tag .........ccccooeiiiviiiiniiiiiniiiiiiiicieeeecee 6057
7-2. Example of otherBiomarkers tag .........cccuveveiiiriiiiiiiiiiiiieiieeecieeeeeee e 6158

B EXPTESSIONS TAZ..vveeeeuurrtrersuieteeeesitteeeasttteesaaueteeesaatteeeasaseteesssstteeesannseeeesssseeessnsseeesassereenns 6360
8-1. Tags Within €XPreSSIONS TAZ ...eeecueeeruitiriiieriieeritteeriiteeiteeeiteesiteeeieeeeieeeeaeeeneeeenas 6360
8-2. Example Of €XPreSSIONS TAZ.....uierueeiririeerieeerieeestieesieeesseeesseesssseessseeeesseeessseesssseesnns 6562

9. AlLETATIONINOTES TAZ .vveeevieeiirieeitieeiiee et te ettt e ettt e et e e et eeesateeeeteesaeeeeseeesnseeenaseeennseeenaseens 0764
9-1. Tag within alterationNOTES tAZ......eevuiiiiiiiiiiiieiiieeiieeiee ettt 0764
9-2. Example of alteratioNINOTES TAZ ...vvveevireerireeirieeeiieeitieeireeeieeeeeieeesaeeesreeesseeenseeenns 6865

10. armLevelChanges tag .......ccvvveruiiiiiiieiieeeeeee ettt e e enree e e 7167
10-1. Tags within armLevelChanges tag ...........ccoevuviiviiiiiiiiiiiiiiiieeiceeeeeeee e 7167
10-2. Example of armLevelChanges tag .........ccueeeuieeiiieeiiieeiieeciieeeiee e 7268

11. nonNHUMANCONTENTS TAZ ....vviiiiiiiiiiiiiiiiiee ettt et eeesieeeeeeaeeees 7470
11-1. Tags within nonHumanContents tag..........ccueeerueeeriierniieriiieeiieeeiieeeieeeeee e 7470
11-2. Example of nonHumanContents tag ..........ecvureerveeerieeeiieeeiereesireeesireeesreeesseeessveens 7476

L 1 La M o1 TR 7672
12-1. Tags within WildTYPes tag ...c..cevouiiiiiiiiiiiiiiiiieiiieeeeeeeeeeeee e 7672
12-2. Example of WildTYPEeS tag....cc.vivuieiiriiiiiiieiiiiieieeiesieeeet et 7672

13, drug@ability A .. .eeevieeeeiieeeiie ettt e et e e e e enbeeeanes 8074
13-1. Tags within druggability tag..........cceeuiiiriiiiiiiiiiiiiieieeeeeeeee e 8074
13-2. Example of druggability tag.......cccueriiriiiiieiiiiiiiiiieieeeeteeeeeeeeeeeeee e 8175

14, PATNOZENICITY LA 1eevvreererieeietieeeiteeetteeeetteeetteeeteeeateeesaseeessseeensseeaseeessseessseeensseesssseeennses 8478
14-1. Tags within pathOZENICITY LA ..eeuveerriieriiteriieeiiieesiee ettt e eeeeeieeeeaeeenaeeeas 8478
14-2. Example of pathOgeniCity tag ......ccueevertieruieiiitieieiiieieeeeiteeteetesie et 8579

15, OtRNET MOTES ...ttt ettt 8981
15-T0 @M 1o 8981

15-1-1. Example of itemId deSCription .......cc.eevevueeieriiniiiiieieiieieeiteeeieeieeeeeesiens 8981
15-2. MateP1eCeLOCAtION ..eviveiiiiiiieiiie et e e e ee e 9082
15-2-1. Example of matePiecelLocation description ..........ccceeeveeveuiieniiieiniiieeniieeeieenn. 9082

16, FOT IMQUITES .eeeiiiiiiiiiiiiieeiieeei ettt ettt e et e et e e et e e sineeeaibeeeenneeennee 9284

Fntroduction s 4
F-Objectives :
2 erms 4
F3Aboutthecondittonfreldmmrmrrrrrrr e 5
HTormatinformation———mr 5

H-Mattersspecificto C-CAT s 6
H=1-Sendingformatof fitesmmmmmmmmmmm 6




8]

T
=

Q £ +
- OLUPT UL P U S e e i e et ittt iettiecneteteccacnocctecessccnoscseccsncncncns

[@)N

-2 N 4
S S R AN T L o L R T T R R PP RE TN

[@)N

I1_4 4+
B S S B U B

(@)

DI I DI
B e L = T R R R TR TR

@e]

11 1 XL M 1
I 1. SCUITIHIA VTTSIUOINRTY L.

L

o

1 9 ral 4+
L S T L A L e B L T =T R P R P PP

(0¢]

2. 1 T bR £ ral 4
“LT Lo TdES WILHT TCICTCIHTUC T U HIT Td g ..

@e]

HI_2 9 1 1 £ £ ral +
I 74, EXAIITPICS O TCICTCITCC I TTIUIIIT Td g . e

O O

19 DY Y 4+
IO COITE TP UULILS U e e i i i it ieietieteeteeetescnecsnctacssessncssncsancns

=

2. 1 T el Lo N ot 4+
“IOT Lo TdeS WILHT COIT TS U P U U IS Ud s .. et

P

1
I

HI_ 2 9 17 1 £ Y o W +
HI7o7 4, EXAIITPICT UL CUTIITEUPDUUTIS Td g e it iieiieaeeaees

(WY
[

11 4 e 4
LI COITCIILS L e it ittt ieieteetaeteeotecsasesnesseotessasssncsssosessnsssncnans

R
a

I 4.1 T el P,
=371 TdgS WL CO I S L . . e eee e

R
[}

HI_4_9 1 1 £ VI
I3~ Z4, EXAIITPICT UL COTIITTTIITS Td g . i

IAWA

[
a

D E o B B 6 6 @ i § =

3

R
N

N7z 1 b 4+ P S NN
TV =1 T dgS WL LC S U U ld g .. e e i i i eiiieetacncectocecsccncncsnccannnns

AAWA o £

R
N

[s) 1 L a1 +
V=L, LXdITPICT O TG UIITO tdg..........

[
-

A WA S Q 1 +
LS 100 S0 04 L B 8§ 0 (o ¥ § g P

A WA

R
O

1T bR S Q 1 4
V=1 1TdgS WILTIT SCTUUTIIUITE OdIITPITS Ldg ettt iiiieieieitteetneteictessaccsncsanne

[uiy
(s}

.l

9 I 1 £ . Q 1 +
V=L, EXdHITPICT O STYUCTTICTITE OdIITPITS Td g .. e i iie e

[\

L2 =58 L 8 4 B o =

1T

No
an

1 1 +X\7 S PN
VITL O SITOTUVATTAIITS Ud et e it i ittt e teieteaenectnetescsescaccsnctoccsescnccsncsancns

No
an

O

11T bR 1. +X\ 7 S Sttt
VITI=I,. TdgS WIUIITT SHHOTUV AITAITLS Tdg .. e eees

1T n L 1

a

1_9 1 VA WA S e g
VITI=Z, LEXAIITPIC O SITOTUVATTAIILS Tdg Lo ittt iiieietteeticnescnenans

A

o
oo

A WA ] NI 1. 1. 4ot 4
VITZ. COPYINUIITDTIZAILCT AUIUIIS 1dyg ..

Awas bR

Al

o
(@]

2. 1 T N 1+ 4ot 4
vIFZ=1T. T dgS WIUIHIT COPYINUITTDCTIZAIICTAUUTIS Tdg ..o iiieiiieeeeeeeen

A T 9292 9 17

(@8]
(@)

1 £ N 1 Al 4ot +
VITZ7Z, LXAdIITPIC O COPYINUITOTT ZAIICT AUUTIIS TdE v,

w
O

i ) fe s
VIO, TCAITAITgTIITIILS Tdg..oeeeeeeeneees

Iy
D> D

I\

<
.

1
&

1
-

T bR et
. TdgS WILHIT TCAITdITETITIITITILS UTdg ..

I\
N

I 2 9 1T 1 £ e it
VITOo™Z., LXAIIPICT UL TTATTAITgTIITTIITS Td g ..o it iieieieeeeenens
D

T +1 S 1 4
L OUICT DIOIIAIRTIS Tdg oo,

@]
Iy

1 T bR +1. . ] +
= 1. 1dgS WIUHIT OUICTT DIOHTATRTTS Tdg .. et

al
Iy

I 9 11 1 £ .1 n: 1 4+
VII=Z., EXAIITPIC O UOUICT DIUITATRTTS Tdg . oe i i iiitiittieteietscnecsncnaas

(@]
[@)]

. CAPITSSIUIS tdé...........................

@)
N

1T bR M 4
Lo TdES WILHIT TR P IO S TUIS L ..o i e i ceeieteeeeecncnccnanns

AWA R A Ss)

a
Nl

n 1 £ . +
VI EXdITPICT UL CXAPTTOSTUILS L e i it iitiiettieteecnectncsaaens

a1
O

TomNotes tag e

bR 1. 4ot N« 4
dyg WIUIHT dITCTdUUITINULTS Ld g .. e i e et iieeeeeeeeeteccanncncnnnn

4

(@)
P> D

(@)Y



i AVARLS IR BN 1 £ 1e i N« +
IATZ . LEXAIITPIC UL dILCTAUUIIINULCS Tdg .o ittt iiceeitetetecncncteccannans

[@)N
.

AV4 1 11 4
A g e S A N L R T T

N
h\y

1T bR T 11 4+
“ 1. 1TdgS WIUHIT dTHTLTVTTUITAITETS Tdg .. ittt ieieieetieteieteasnescnenens

1

N
0\

KK

2 7 1 £ T 1 4
L. LAAIITPIC O dITTHUCVETIUITAITETS Ld g ..o ettt eeeteeeaecncneas

(@)
a

AvA S 1T ral 4+ e g
AL TTOTIT TUTITAIICOTITCTITS Ud g .o,

[@)
-

r

(@)
N

NI 1 T bR 1T /Al + et

AL TdES WILHTTHT TTOHTT TUTITATICUTITTITLS Tdg e i ieieieeeeeneaens
AVs

X

i ] 1 £ TT — + tet
1=Z. LXdITPIC O TTOHT TUITTAIICUTITTIILS Td g . oe e et eeeeeeeas

(@)
-~

AVARS SIS B 3 1 4
AL COHIPDOSIICTOIOHTATRCTS Tdg ..o

(@)
(s}

11 1 T bV bPIDNE B 4 1 4+
171, 1TdgS WIUHIT COHNTPDUSTICTOIUITATRTTS Td g ..o

[@))
O

2 7 1 £ MVIDE b 1 4
172 EXAdITPDIC O CUHTPOUSITCDTIUITAIRTTS Tdg .. e eees

~
D

NI i A B
AT UTUSSdUHITY Tdg .o

-~
i

11 T bR ] ) A R
TII= L T dgS WILTT UTUE SdUIIILY Td g .. i it iei i ieeeienaaens

N
-

-2 1 1 £ 1 i A DR
4. EXdITPIC Ol Ul U g e d U Iy L .. e it eieceeeecnceannans

~~
NS

AVA AW +] e 4
ALV PDAdUTOgCIICILY Tdg ..o

-
[

™ R 1 ISP
ATV =T, Tags W PatiOg eI Iy Tag i i ir s s s s s e s serseaseaseaseaseaseaseaseaseasenseasenseanees

-~
Iy

2 T 1 £ +1 MR
VL. LXAITPIC U PDAU IO g I Uy L .o e it ci et eieeeecnccannans

B\l
a

MU N R N L L I T I T

~
-

1T bR 13T 4
V=1 1dES WILHTIIT WU T Y PDTS Ldg e i ittt iieteieteetnetenctescacssncnans

N
N

2 17 1 £ b Palanl +
V=4 EXAdHTPICT O WU LT Y PTS Udg vttt it eettettecteicaeesnctenctescscasncnans

-~
N

IT O] +
4 N A N U1 0 L o L U

AWAS

~
s}

AV 4+
4 N VA Sl B 1 U w3 8 8 1 @

AVA WA Sl |

N
O

1 = 1 £ e Td1 4 M
AVITITL EXAdITPIC U TTCHIIU UTSUT TP UUIT . o ie e neeees

\VAWAE

-~
(s}

2 PR B M T 4ot
AN S B 8 < 1 Y o B L o O i 5570 L < 1 U5 L O 1

AVAWA S

@)

9 1 1T 1 £ PSR B M T i ] b
AVITZ71 EXAdITPIC O HTdITT TCCTLOUAUUIT UTSUTTPUUILL o

AL A

o
D D

1T . .
AVILTOHNHTIgUITTS..

(o¢]
\'S}



1. Introduction
1-1. Objectives

Differences in the formats for results in comprehensive genomic profiling tests of cancer
makes it difficult for a third party to annotate alterations with candidate drugs and clinical
trials using the same software under a simple framework. To efficiently promote uniformity
and homogeneity in the interpretation of cancer genomic test results, it is necessary to
define a standardized format to present alteration data in cancer comprehensive genome

profiling tests.

This document describes the CATS (gncer genomic test §tandardized) format, a
standardized format for presenting alteration data in cancer comprehensive genomic
profiling tests. The data schema of the CATS format is defined by the JSON definition file

"schema.json", the specifications of which are explained in this document.

This format is used as follows: A laboratory that performs caner comprehensive genome
profiling tests sends alteration data in the CATS format to a testing annotation organization
such as C-CAT. The organization annotates alteration data in the CATS format with
candidate drugs and clinical trials, taking into account the clinical data of patients. This
format only applies to alteration data, not clinical data, because clinical data are stored in
electronic medical records in hospitals and are unlikely to be accessible to testing

companies.

1-2. Terms

Term Description




Test report

A report summarizing the results of comprehensive cancer genome profiling

tests issued by testing companies.

Test annotation

An organization that receives alteration data in cancer comprehensive

organization

genome profiling tests from testing companies and clinical data from

hospitals and uses the cancer knowledge base to annotate each alteration with

candidate drugs and clinical trials. For example, C-CAT.

Test annotation

A document that associates individual alterations in a cancer comprehensive

knowledge base

document genomic profiling test with candidate drugs and clinical trials for each
patient. An example is the C-CAT Findings document.
Cancer A database that associates alterations in cancer with candidate drugs and

clinical trials. Examples include C-CAT CKDB (cancer knowledge database )

and OncoKB (Chakravarty et al, 2017, JCO Precision Oncology).

L 4

1-3. About the condition field

® Required: Required field when the JSON parent tag exists. When the parent tag is

optional, the required field is described as "[required]" because it is assumed that the

parent tag exists.

® Optional: Recommended field that may be associated with drug and clinical trial

information in testing annotation documents or that increases the accuracy of testing

annotation documents according to testting reportsissued-by testing-compantes. If it is

strongly recommended, it described as "optional (recommended)".

1-4. Format information

® Character code: UTF8
® Type: JSON

® Extension: json




2. Matters specific to C-CAT
2-1. Sending format of files

Alteration data in cancer comprehensive genomic profiling tests should be sent to C-CAT

from the testing company in CATS (cancer genomic test standardized) format.

2-2. Scope of inputs
Quality-assured data on alterations are in the scope of inputs in CATS format. Please do not
input alterations that are determined as to be false positives. You can choose whether or not
to show alterations and their associated knowledge base annotations in C-CAT Findings by

the tag ("reported" and "grade") described later.

Note: In the following sections, the terms "Molecular Alterations" "Genetic Alterations" and

"Annotation Of Molecular Alterations" as well as the items included in each category, are

shown in the table below.

Items

Term

Molecular Alterations shortVariants,

copyNumberAlterations,

structuralVariations,

otherBiomarkers

, expressions,

armLevelChanges,

nonHumanContents,

wildTypes

Genetic Alterations shortVariants,

copyNumberAlterations,

structuralVariations,

wildTypes
Annotation Of Molecular | dBruggability,
Alterations pathogenicity,

alterationNotes




With these above attentions, please be sure to input data on alterations in thetestimg—

company'stest resuttreport or equivalent report. Please be sure to output data on

alterations that are approved by the concerned authorities in C-CAT Findings.

2-3. Requests

® Itis recommended to provide inputs for as many optional fields as possible. As a result,
more information on drugs or clinical trials may be added to C-CAT Findings, and C-
CAT Findings based on taboratory-testing reports will be more accurate. Additionally,
more information linked to these fields may be added in future versions, even if such
information does not appear in the current version of C-CAT Findings. C-CAT may
separately contact the testing company for inputs in optional fields as necessary.

® Please try your best to input quality-assured data on all alterations (including those
with the tag of "reported": false, as explained below) in CATS format. Otherwise, in
case of any changes in the format or specifications of taboratory-testing reports, C-CAT
may send inquiries to the testing company and the production of C-CAT Findings may
be delayed.

2-4. Notes

Detailed precautions specific to C-CAT are indicated by “*’ in the Description below.



3. metaData tag

This tag is used to define the metadata.

It contains 4 keys: schemaVersion, referenceGenome, configOptions, and comments.

Key Condition Data type Description
metaData required object Aggregation tag for metadata.
3-1. schemaVersion key
Key Condition Data type Description
string
schemaVersion | required regex: Schema version of this format.
~0-9%.]+$
3-2. referenceGenome tag
Key Condition | Data type Description
referenceGenome | required object For information on a reference genome sequence.

3-2-1. Tags within referenceGenome tag

Key Condition Data type Description
string )
. Name of a reference genome sequence used in
name optional regex:
your test.
"+$
string )
) GRC (Genome Reference Consortium) release
grcRelease required regex:
ID of a reference genome sequence.
"GRC.+$
array (length: 0- | Description of the reference genome sequence
o ) N, string in the name tag.
descriptions optional .
regex: See the contents tag within the comments tag
~+$) for usable languages and new lines.

10




3-2-2. Examples of referenceGenome tag

(Examplel. for NCBI)

"referenceGenome”: {

"name": "GRCh38.p13",

"grcRelease”: "GRCh38.p13",

"descriptions”: [

"Homo sapiens (human) genome assembly GRCh387 (hg3819) from the Genome Reference
Consortium.”

]
}

(Example2. for UCSC)

"referenceGenome”: {

"name": "hg38Patch11”,

"grcRelease”: "GRCh38.p11",

"descriptions”: [

" GRCh38 Genome Reference Consortium Human Reference 38 (GCA_000001405.22))"
]
3

(Example3. for GDC)

"referenceGenome”: {

"name”: "GRCh38.d1.vd1",

"grcRelease”: "GRCh38",

"descriptions”: [

" Homo sapiens (human) genome assembly GRCh38 (hg38) from GDC, GRCh38.d1.vd1”
]
3

3-3. configOptions tag
This tag controls matching to cancer knowledge bases, such as C-CAT CKDB.

Key Condition | Data type Description

) . . . Aggregation tag that controls matching to cancer
configOptions | optional object
knowledge bases.

11



3-3-1. Tags within configOptions tag

Key

Condition

Data type

Description

typeLabelsInte
rpretedAsKbA

mplification

optional

array
(length: 1-
4, string)

[choice]

The testing company's labels for genetic

alterationsvartarts, which are interpreted as

copyNumberAlteration's{or rearrangement's)
"amplification" (copy number amplification) in
cancer knowledge bases.

Choose from the following options (must not be
duplicated in an array).

- "copyNumberAlterationType: amplification”
+ "copyNumberAlterationType: gain"

- "copyNumberAlterationType: duplication”

+ "structuralVariationrearrangement Type:

duplication"

(Default: "copyNumberAlteration Type:
amplification”,
"copyNumberAlterationType: gain",
"copyNumberAlterationType: duplication")

typeLabelsInte
rpretedAsKbL

0SS

optional

array

(length: 1-
5, string)
[choice]

The testing company's labels for genetic
alterationsvartamts, which are interpreted as
copyNumberAlteration'stor rearrangement's) "loss"
(copy number loss) in cancer knowledge bases.
Choose from the following options (must not be
duplicated in an array).

- "copyNumberAlterationType: loss"

- "copyNumberAlterationType: deletion"

+ "copyNumberAlterationType: homozygous
deletion"

+ "structuralVariationrearrangement Type:
deletion"

+ "structuralVariationrearrangement Type: exon
skipping"

(Default: "copyNumberAlterationType: loss",

"copyNumberAlterationType: deletion",
"copyNumberAlterationType: homozygous
deletion")

12




typeLabelsInte
rpretedAsKbG

eneFusion

optional

array
(length: 1-
4, string)
[choice]

The testing company's labels for genetic
alterationsvartants, which are interpreted as

structuralVariationrearrangement's "geneFusion"

(gene fusion) in cancer knowledge bases.
Choose from the following options (must not be
duplicated in an array).

+ "structural Variationrearrangement Type: gene

fusion"

- "rearrangementstructuralVariationType: gene

fusion and frameshift variant”

+ "rearrangementstructuralVariation Type:

bidirectional gene fusion”

« "rearrangementstructuralVariationType: other"
(Default: "rearrangementstructuralVariation Type:

. n
gene fusion”,

"rearrangementstructural VariationType: gene
fusion and frameshift variant”,

"rearrangementstructuralVariation Type:

bidirectional gene fusion")

typeLabelsInte
rpretedAsKbIn

version

optional

array
(length: 1-
3, string)

[choice]

The testing company's labels for genetic
alterationsvartants, which are interpreted as

rearrangementstructural Variation's "inversion”

(gene inversion) in cancer knowledge bases.
Choose from the following options (must not be
duplicated in an array).

+ "rearrangementstructuralVariation Type:

inversion"

+ "rearrangementstructuralVariation Type:

truncation"

+ "rearrangemrentstructuralVariationType: other”
(Default: "rearrangementstructural Variation Type:

inversion")

typeLabelsInte
rpretedAsKbD

eletion

optional

array
(length: 1-
8, string)

[choice]

The testing company's labels for genetic
alterationsvartants, which are interpreted as
rearrangementstructuralVariation'stor—
copyNumberAlteration's) "deletion” (gene

deletion) in cancer knowledge bases.

Choose from the following options (must not be

duplicated in an array).
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* "rearrangementstructural Variation Type:
deletion"

+ "rearrangementstructuralVariation Type:

truncation"”

+ "rearrangemrentstructuralVariationType: splice
variant"

+ "rearrangementstructural Variation Type: exon
skipping"

- "rearrangementstructuralVariationType: other"

- "copyNumberAlterationType: deletion"

+ "copyNumberAlterationType: homozygous
deletion"
* "copyNumberAlterationType: loss"

(Default: "rearrangementstructuralVariation Type:
deletion")

The testing company's labels for genetic
alterationsvartants, which are interpreted as
rearrangementstructuralVariation'sor—
copyNumberAlteration's) "duplication” (gene

duplication) in cancer knowledge bases.

Choose from the following options (must not be

duplicated in an array).

+ "rearrangementstructural Variation Type:

array o
typeLabelsInte duplication"
) (length: 1- o
rpretedAsKbD | optional 6. string) + "rearrangementstructuralVariationType: tandem
, strin L
uplication i & duplication”
[choice] o
+ "rearrangementstructural VariationType: other"
+ "copyNumberAlterationType: duplication"
- "copyNumberAlterationType: amplification"
+ "copyNumberAlterationType: gain"
(Default: "rearrangementstructural Variation Type:
duplication”,
"rearrangementstructural VariationType: tandem
duplication")
The testing company's labels for genetic
arra T
typeLabelsInte R hy ) alterationsvartants, which are interpreted as
ength: 1- | —
rpretedAsKbT | optional & ) rearrangementstructuralVariation's€or—
. 7, string) . .
runcation ) copyNumberAtteration's) "truncation” (gene
[choice]

truncation) in cancer knowledge bases.
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Choose from the following options (must not be
duplicated in an array).

+ "rearrangementstructuralVariation Type:

truncation”

* "rearrangementstructuralVariation Type:
deletion”

+ "rearrangementstructuralVariation Type:

inversion"”

- "rearrangementstructuralVariationType: other"
- "copyNumberAlterationType: loss"

- "copyNumberAlterationType: deletion”

- "copyNumberAlterationType: homozygous
deletion"

(Default: "rearrangementstructuralVariation Type:

truncation")

The testing company's labels for genetic
alterationsvartants, which are interpreted as

rearrangementstructuralVariation's "exon skipping”

(exon skipping) in cancer knowledge bases.

Choose from the following options (must not be

duplicated in an array).

arra
typeLabelsInte Y + "rearrangementstructuralVariationType: exon
. (length: 1- L
rpretedAsKbE optional ) skipping"
o 4, string) .y .
xonSkipping ) « "rearrangementstructural Variation Type: splice
[choice] o
variant
+ "rearrangementstructuralVariation Type:
deletion"
+ "rearrangementstructural Variation Type: other"
(Default: "rearrangementstructuralVariation Type:
exon skipping")
The testing company's labels for genetic
alterationsvartants, which are interpreted as
rearrangementstructural Variation's "translocation”
array T
typeLabelsInte R b 1 (translocation) in cancer knowledge bases.
ength: 1-
rpretedAsTran | optional ) & ine) Choose from the following options (must not be
, Strin . .
slocation ) & duplicated in an array).
[choice]

+ "rearrangementstructural Variation Type:

translocation"

- "rearrangementstructuralVariationType: other"
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(Default: "rearrangementstructuralVariation Type:

translocation")

The testing company's labels for genetic
alterationsvartants, which are interpreted as
rearrangementstructuralVariation's€or—
"rearrangementstructuralVariation" (gene
structuralVariationrearraﬁgemeﬂ-t) 1n cancer

knowledge bases.

Choose from the following options (must not be
duplicated in an array).

+ "rearrangementstructural VariationType: gene

fusion”

- "rearrangementstructuralVariationType: gene

fusion and frameshift variant"

* "rearrangementstructural Variation Type:

bidirectional gene fusion”
+ "rearrangementstructuralVariation Type:
typeLabelsInte duplication"
array
rpretedAsKbSt
T ) (length: 1-
ructuralVariati | optional

18, string) duplication”

, strin

onRearrangem i & * "rearrangementstructural Variation Type:
— [choice]

ent deletion"
+ "rearrangementstructuralVariation Type:
inversion"
+ "rearrangenrentstructuralVariation Type:

truncation”

+ "rearrangemrentstructuralVariationType: splice

variant”

- "rearrangementstructural VariationType: exon
skipping"

+ "rearrangenrentstructuralVariationType:

translocation”

« "rearrangementstructuralVariationType: other'
- "copyNumberAlterationType: amplification"

« "rearrangementstructural VariationType: tandem

"

+ "copyNumberAlterationType: gain"
- "copyNumberAlterationType: duplication"
+ "copyNumberAlterationType: loss"

- "copyNumberAlterationType: deletion”
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- "copyNumberAlterationType: homozygous
deletion"

(Default: "rearrangementstructuralVariation Type:
other")

3-3-2. Example of configOptions tag

(Example)
"configOptions”: {

"typelLabelsInterpretedAsKbAmplification”: [
"copyNumberAlterationType: amplification”,
"copyNumberAlterationType: gain”,
"copyNumberAlterationType: duplication”

]7

"typelLabelsInterpretedAsKbLoss”: [
"copyNumberAlterationType: loss”,
"copyNumberAlterationType: deletion”,
"rearrangementstructuralVariationType: deletion”

]7

"typelLabelsInterpretedAskbGeneFusion”: [
"rearrangementstructuralVariationType: gene fusion”,
"rearrangementstructuralVariationType: gene fusion and frameshift variant”,
"rearrangementstructuralVariationType: bidirectional gene fusion”

]’

"typelLabelsInterpretedAsKbInversion”: [
"rearrangementstructuralVariationType: inversion”

]’

"typelLabelsInterpretedAsKbbeletion”: [
"rearrangementstructuralVariationType: deletion”

1,

"typelLabelsInterpretedAskbbuplicationbeletion”: [
"rearrangementstructuralVariationType: duplication”,
"rearrangementstructuralVariationType: tandem duplication”

:I’

"typelLabelsInterpretedAsKbTruncation”: [
"rearrangementstructuralVariationType: truncation”

]

}
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3-4. comments tag

You can comment on molecular alterationsgeneticgene-alterations<vartants), annotation of

s), and

molecular alterationsmotec

information on sequencing samples (sequencingSamples). This tag contains the itemIds and

contents tags.

Key Condition Data type Description

. array (length: 1- | Aggregation tag for comment information.
comments | optional _ o .
N, object) Each object in the array must be unique.

3-4-1. Tags within comments tag

Key Condition Data type Description

The itemlIds (multiple unique itemlIds possible) to

indicate alterations and information on sequencing
array (length: 0- )
samples (sequencingSamples).

) . N, string ) )
itemlds | required Possible to comment on a test overall if you set the
regex:
& length of this key to be zero.
~+$)

* The content will not be shown in C-CAT

Findings, if itemld is specified.

The content of the comment for itemId.

The description can be in English or Japanese.
array (length: 1- ] )
Please use array elements if you make new lines,

. N, string ) ) ) ]
contents | required because we ignore line feed codes in this tag.
regex:
A+$) * The total number of characters for each element
-+

is within 4,000 characters including the line feed

code.

3-4-2. Example of comments tag

(Example)

"comments”: [

{
"itemIds": [],
Note: If the length of the itemlds array is zero, it represents a comment on this test overall.
"contents”: [
"Amplification of the FGFR1 gene is observed in 5 to 20% of squamous cell
carcinomas, and it has been reported that FGFR1 is sensitive to FGFR inhibitors in
vitro."”,
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"FGFR2 and FGFR3 gene activating mutations and FGFR3 gene fusions have been
reported one after another, and their frequency is low at around 3%, but therapeutic
effects with FGFR inhibitors are expected.”

Note: If you want to make new lines in testing annotation documents, sentences or phrases

should be separated as elements of an array.

]
}7
{
"itemIds": [
"variant-1"
Note: The itemld of the mutation should be included to comment on a specific mutation.
] )
"contents”: [
"TSC1 functions independently of TSC2 and mTORC1.”
]
}7
{
"itemIds”: [

"variant-1",

"variant-5"

Note: You can comment on multiple mutations altogether by listing multiple itemIds.
] )
"contents”: [

"Although CP4 T cell percentage in Tscl-/- mice was not strongly affected by Bim
deficiency in vivo, TCR-mediated apoptosis of Tscl1-/- Bcl2l11-/- double knockout Cb4 T
cells was less pronounced compared with that of Tscl-/- cells. (Kai Yang et al.)”

]
}
]
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4. testInfo tag

This tag is used to provide test information.

Key Condition Data type Description

testInfo required object Aggregation tag for test information.

4-1. Tags within testInfo tag

Key Condition Data type Description
string
testld required regex: Any ID used by the testing company.
~+$
The combination of specimens used in the test.
- "tumor-only": test using tumor samples only
+ "tumor and matched-normal'": test using tumor
_ string and matched normal samples
testType required ) . . )
[choice] - "tumor-only (cell-free)": test using cell-free
tumor samples only
« "tumor (cell-free) and matched-normal": test
using cell-free tumor samples and normal samples
. string
targetRegion . ) ) . )
) optional regex: Target area version defined in the bed file.
Version
N+$
string
softwareNam . '
optional regex: Name of gene analysis software.
e
~+$
. string
softwareVersi ) ) )
optional regex: Version of gene analysis software.
on
~+$
) Name of your genomic profiling (gene panel) test.
string . )
) * Please inform C-CAT beforehand if you want to
panelName required regex: .
At use a genomic test NOT approved to use under
-+
National Health Insurance.
string
panelVersion | required regex: Version of your test.
N+$

4-2. Example of testInfo tag
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(Example)

"testInfo": {

"testId”: "12345678901231900001",
"testType": "tumor and matched-normal”,
"targetRegionVersion”: "target region A",
"softwareName”: "variant caller A",
"softwareVersion”: "ver.1.2",
"panelName”: "Multi-gene Panel A",
"panelVersion”: "ver.1.03-00"

}
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5. sequencingSamples tag

This tag is used to provide the information on sequencing results in the NGS run.

Key Condition Data type Description
Aggregation tag for information
) i array (length: 1-N, | on sequencing results.
sequencingSamples required ) o
object) Each object in the array must be
unique.

The maximum length of this array is 4, since the tumorOrNormal tag and the nucleicAcid

tag can each take two values "tumor” or "normal" and "DNA" or "RNA", respectively.

5-1. Tags within sequencingSamples tag

Key Condition | Data type Description
string
) ) The ID of the sample.
itemld required regex: i R
At It must be unique within this case report.
.+
Whether the sequencing results are of tumor
) string specimen or normal specimen.
tumorOrNormal required )
[choice] + "tumor"
* "normal"
Whether the sequencing results are derived from
o ) string DNA or RNA samples.
nucleicAcid required ]
[choice] - "DNA": DNA sample
- "RNA": RNA sample
) ) . The information of the sequencing results
resultQuality optional object . )
determined by the testing company.
The quality of the sequencing results.
) string + "pass": Pass
state [required] ]
[choice] | - "reference": Reference purpose only
- "fail": Fail
) The reason and details for the state.
string
. e.g.)
reason optional regex: o o
At Possibility of contamination.
-+
Low read depth.
) The name of the specimen type written in the test
string . ' :
. T . 1 g comparry s report.
specimenType optiona regex:
P P P & e..) FEPE
N+$
Intact
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optional

medianReadDept .
" (recomme number | Median read depth.
nd)
optional
meanReadDepth | (recomme | number | Mean read depth.
nd)
) array
) optional )
readCountMetric (length: | Information on the number of reads.
(recomme o )
s O 1-N, Each object in the array must be unique.
n
object)
value [required] number | Measured value.e.g.) 76442556
Label for measured value.
- "allReadCount": the number of all reads
) including unmapped reads
. string
labelName [required] ] - "mappedReadCount": the number of mapped

[choice]
reads
* Please inform C-CAT beforehand if you use
options other than the above.

Type of mapping.
- "onTarget": target
) ) string - "totalMapped": target and off target
mappingType | [required] ] ) .

[choice] - "all": all reads including unmapped* Please
inform C-CAT beforehand if you use options
other than the above.

Type of duplication.
» "unique": unique read
* "duplicate"”: duplicate read
] ) string - "all": all read
duplicateType | [required] ) ) )

[choice] | * Please inform C-CAT beforehand if you use

options other than the above.
* If mappingType is "all", then duplicateType is
”all"‘
) Whether or not the number of reads is reported in
reported [required] | boolean

testing company's report or similar documents.
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array

optional )
readPercentageM (length: | Information on the percentage of reads.
_ (recomme o ;
etrics O 1-N, Each object in the array must be unique.
n
object)
) Measured value.
value [required] number
e.g.) 91.52
Label for measured value.
- "duplicateReadPercentage": percentage of
] duplicate reads
. string .\
labelName [required] [choice] - "mappedReadPercentage": percentage of
choice
mapped reads
* Please inform C-CAT beforehand if you use
options other than the above.
numerator [required] object Numerator information.
) Refer to the description in the readCountMetrics
value optional number
tag.
mapping Ty i string Refer to the description in the readCountMetrics
required )
pe [choice] | tag.
duplicateTy ) string Refer to the description in the readCountMetrics
required .
pe [choice] | tag.
denominator [required] object Denominator information.
) Refer to the description in the readCountMetrics
value optional number
tag.
mapping Ty i string Refer to the description in the readCountMetrics
required )
pe [choice] | tag.
duplicateTy ) string Refer to the description in the readCountMetrics
required .
pe [choice] | tag.
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Whether or not the percentage of reads is
reported [required] | boolean | reported in testingcompany's report or similar
documents.
array
] (length: | The value of the tumor content written in the
tumorContent optional _ '
1-N, testmrgcompany's report.
object)
] Tumor content.
value [required] | number o
The unit is %.
Type of tumor content.
) string - "pathological": pathologically measured.
type [required] ] . .
[choice] - "estimate": estimated from sequence data.
- "unclear": unclear.
array
(length: o )
LN Description of sequencing sample.
descriptions optional o Refer to the contents tag within the comments tag
string )
for usable languages and new lines.
regex:
~+9)

5-2. Example of sequencingSamples tag

(Example)

"sequencingSamples”: [

{
"itemId"”: "sequence-1-tumor-dna”,
"tumorOrNormal”: "tumor"”,
"nucleicAcid”: "DNA",
"resultQuality”: {

"state": "pass”

5,
"specimenType": "FFPE",
"medianReadbepth”: 247,
"meanReadbepth”: 238,
"readPercentageMetrics”: [
{
"value": 91.52,

"labelName"”: "duplicateReadPercentage”,

"numerator”: {

"mappingType”: "totalMapped”,
"duplicateType”: "duplicate”
1,

"denominator”: {
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"mappingType”: "totalMapped”,
"duplicateType”: "all”

}7

"reported”: true

}7

{

"value”: 87.31,

"labelName”: "mappedReadPercentage”,
"numerator”: {
"mappingType”: "onTarget”,
"duplicateType”: "unique”

}7

"denominator”: {
"mappingType”: "totalMapped”,
"duplicateType”: "unique”

}7

"reported”: true

}
]
3
{
"itemId": "sequence-2-tumor-rna”,
"tumorOrNormal”: "tumor”,

"nucleicAcid”: "RNA",

"resultQuality”: {
"state": "reference”,
"reason”: "degraded”

})

"readCountMetrics”: [

{
"value": 11928428,
"labelName”: "allReadCount"”,
"mappingType”: "all”,
"duplicateType”: "all”,
"reported”: true

3

"value": 9542742,
"labelName": "mappedReadCount”,
"mappingType”: "totalMapped”,
"duplicateType”: "all”,
"reported”: true
}
1,
"tumorContent”: [
{
"value": 50,
"type": "pathological”
}
]
})
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"itemId"”: "sequence-3-normal-dna”,
"tumorOrNormal”: "normal”,
"nucleicAcid”: "DNA"
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6. variants tag

This tag is used to provide information on detected genetic alterationsvartants. It contains

shortVariants tag, copyNumberAlterations tag, and structuralVariationsrearrangenrents tag.

. Data L.
Key Condition Description
type
variants | optional | object | Aggregation tag for information on genetic alterationsvariants.

6-1. shortVariants tag

This tag is used to define information on SNV (single nucleotide variation), insertion,

deletion, delins (simultaneous insertion and deletion), indel (insertion and deletion), and

MNV (multiple-nucleotide variation).

Key Condition Data type Description
Aggregation tag for information on single nucleotide
variation (SNV), insertion (insertion), deletion
shortVa otional array (length: | (deletion), deletion and insertion (delins), insertion and
riants priond 1-N, object) | deletion (indel), and multiple-nucleotide variant

(MNV) of nucleotides. Each object in the array must be

unique.
6-1-1. Tags within shortVariants tag
key Condition Data type Description
. An ID assigned to am
string ) . .
) ) genetic alterationvartant.
itemld required regex: ] o
At It must be unique within
T+
this case report.
string
) regex:
chromosome required Chromosome number.
Na-zA-Z0-
9 ¥-1+$
Physical position in a
chromosome.
Please use the 1-based
position required integer coordinate system and
describe according to VCF
v4.5 (e.g., as stated on page
21 of VCF v4.5, when the
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reference base is atCga and
the variant base is at-ga,
and C position in the
reference base is 3, denote
the physical position as
"position": 2,
"referenceAllele": "TC", and
"alternateAllele": "T". As
described below,
"referenceAllele” represents
a reference base and
"alternateAllele" represents

a variant base.)

cytoband

string
optional regex:

N+$

Cytoband where the variant

exists.

referenceAllele

string
required regex:

"ACGTN]+$

Reference base.
Please describe according to
VCF v4.5 (see the example

above).

alternateAllele

string
required regex:
NACGTN¥*]+$

Variant base.

Please describe according to
VCF v4.5 (see the example
above).

Multi-alleles — tri-alleles and
more — should be listed as
different elements in the
shortVariants tag. In that
case, indicate the itemlds
and that the variants are
multi-alleles in the

comments tag.

alternateAlleleFrequency

required number

Variant allele frequency

(ranging from 0 to 1).

totalReadDepth

optional )
integer
(recommend)

Total read depth (minimum

value 0).

alternateAlleleReadDepth

optional )
integer
(recommend)

Variant allele read depth

(minimum value 0).
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variantType

optional

string

[choice]

Short variant type written in
the test report-by thetesting
company. Select one from:

- "SNV"

* "insertion”

- "deletion”

- "delins"

- "indel"

« "MNV"

* Please inform C-CAT

beforehand if you use other

types.

transcripts

required

array (length:
N, object)

1-

Information on the
representative transcript.
Each object in the array
must be unique.

* When creating C-CAT
Findings, the sequence is
scanned from the beginning
and the first transcript
information for each gene is

used.

transcriptld

[required]

string
regex:

MN¥s]+$

Transcription product [D
(e.g., NM_000368.4).

It is strongly recommended
to include sub-numbers
(underlined in red above)
for accurate computation. If
no transcriptld is present
due to a mutation in an
intergenic region, then you
can define "transcriptld":

null.

transcriptDatabaseName

[required]

string

[choice]

Database of the transcript
ID.
Select from the following
two options.

- "RefSeq"

- "Ensembl"
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If the transcriptld is null,
then you can define
"transcriptDatabaseName":

null.

transcriptDatabaseVersion

optional

string
regex:
~+$

Version of the database.
* If this is not defined, the
version determined by C-

CAT will be used.

regionStructure

optional

array (length:

N, object)

1-

Information of the variant’s

structure.

type

[required]

string

[choice]

Additional information on

gene position, as written in

the testingcompany’s
report.

Select one from:

(E2) "

+ "*promoter"*

"» n»

- "“upstream'”

* "“downstream"*

nye

* “intergenic
- "5’'UTR"™
- "“3’'UTR"™

n» n»
« "2 2

€xon

n»

+ “intron"*
* Please consult C-CAT if

you want to use other types.

number

optional

integer

Hﬁ ||1 ll&' HE'
If "“exon"* or "“intron"* 1s

selected for type, entering

the exon number or intron

number is
recommended.imput-the—
exomrnumberortron—
nmumber:

I o this )
recommended-when—

totalNumber

optional

integer

If "“exon"* or "“intron"* i
selected for type, entering

the exon number or intron

number is
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recommended.inmput-the—
totatexonmumber-or-total—

mtromr mumber:
I o this iterm
recommended-when—

applicabte:

geneSymbol

[required]

string
regex:

NM¥s]+$

Name of the gene-{gene-
symbot), as written in the
testing report-documentby—
thetestingcompany.

Enter "“geneSymbol"*: null

if a gene does not exist.
Enter an associated gene
such as "*TERT promoter",
"*TERT"* should be listed.
The "*promoter"* is
described in the

"“regionType"” tag.

geneSymbolSource

(recommend)

optional

string
regex:
" +$

The source tssuing—
organizationfor the
geneSymbol written in the
testing reportdocumentby—
thetestingcompany.

e.g. HGNC. Ensembl

geneSymbolld

(recommend)

optional

string
regex:

AR

ID for the geneSymbol

written in the testing report-
docurmrent by thetestimg—
company.

e.g. if

"geneSymbol": "BRAF"
"geneSymbolSource™:
"HGNC"

then

"geneSymbolld": "1097";

regionName

optional

string
regex:
"+$

Name of specific region
where the alteration exists,
which is —written in the

testimg company sTeport.
e.g. D474 repeat
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strand

optional

string

[choice]

Direction of transcription.
If the orientation is the
same as that of the

reference genome sequence,

it is "*+"*; if the orientation
is opposite, it is "*-"*

If the transcriptld is null,
then you can define

"»

"#strand"*: null.

cdsChange

[required]

string
regex:
"+$

Enter changes at the DNA
level, as written in the
testimgcompany's report.
In principle, the cdsChange
should conform to HGVS.
When an RNA is not
transcribed as in an
intergenic region, you can
input null (in addition to
the notation of non-coding

regions such as n.*).

aminoAcidsChange

[required]

string
regex:
+$

Enter changes at the protein
level, as written in the
testimgcompany's report.
Amino acids should be
written with a single letter.
In principle, other amino
acids should confirm to
HGVS.

If no change is observed in
amino acids as in an
untranslated region, you can

input null.

shortVariantName

optional

string
regex:
"+$

Names specially
assignedtndividuatmame

given by testing company to

single-nucleotide variants,
insertions or deletions-,

insertion—deletions.
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e.g. EGFR Exon 20

Insertions

array (length: 1-

Note the effects of
alterations on transcripts,
such as "splicing_variant",
using Sequence Ontology
terms.

This field corresponds to
"Effect (Sequence
Ontology)" of the snpEff
tool and VCF
"Func.refGene" of the

annovar tool. For annovar,

) N, string o )
calculatedEffects optional this is explained at Output
regex:
R 8 5 file 1 (refSeq gene
T+
annotation) on Gene-based
Annotation in User Guide,
whereby terms provided by
annovar can be converted to
Sequence Ontology terms.
One term should be
assigned to each element of
an array.
Each string in the array
must be unique.
) optional array (length: 1- | Exon with skipping
skippedExonRanges ) .
(recommend) N, object) potential.
string o
] ) Refer to the description in
transcriptld [required] regex: )
the transcripts tag.
NMA¥s]+$
. . string Refer to the description in
transcriptDatabaseName [required] ] )
[choice] the transcripts tag.
string o
) ] ] Refer to the description in
transcriptDatabaseVersion optional regex: .
the transcripts tag.
~+$
string o
. Refer to the description in
geneSymbol [required] regex: )
the transcripts tag.
AM¥s]+$
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strand

optional

string

[choice]

Refer to the description in

the transcripts tag.

exonRange

[required]

array (length: 2,

integer)

Range of skipped exon
numbers. Start and end
exon numbers are included

in the range.

totalExonNumber

optional

integer

Total exon number.

sampleltemld

required

string
regex:
"+$

Described the itemlId of
sequencing sample
information (sequencing
Samples). Represents
sample information in
which the mutation was

detected.

variantOrigin

optional

(recommend)

string

[choice]

Somatic or germline origin.
* C-CAT uses a different
cancer knowledge base,
according to whether
alterations are somatic or
germline. If no input is
provided, the knowledge
base for somatic alterations
is used.
- "somatic": derived from
somatic cells
- "germline": derived from
germline cells
- "likely somatic": typically
in a tumor-only test, the
alteration is likely to be
somatic, and the
knowledge base for
somatic alterations is

used.

"likely germline": typically
in a tumor-only test, the
alteration is likely to be

germline, and the

35




knowledge base for
germline alterations is

used.

Whetherornotthevartant—

tumor-and matched=-normat-
samples:

Combination of samples

used for detection.

. ) string - "tumor-only"
tumorNormalPairingStatus optional

[choice] - "tumor and matched-

normal"

* "normal-only”"

6-1-2. Example of shortVariants tag

(Examplel. for SNV)
{

"itemId": "variant-1",

Note: The itemld is a character string at the discretion of the testing company for the detected

genetic alterationvartant.

"chromosome”: "9",
"position”: 135781005,
"cytoband”: "q34.13",
"referenceAllele”: "C",
"alternateAllele": "G",

Note: Describe "position" and "referenceAllele”, "alternateAllele" according to the rules of VCF

v4.5.

"alternateAlleleFrequency”: 0.54,
"alternateAlleleReadbepth”: 108,
"totalReadbepth”: 200,
"variantType": "SNV",
"transcripts”: [

{
"transcriptId”: '"NM_000368.4",
"transcriptbatabaseName”: "RefSeq”,
"transcriptbatabaseVersion”: "Release 99",
"regionStructure”: [
{
"type": "exon”,
"number”: 15,
"totalNumber”: 23
}
]’

"geneSymbol”: "TSC1",
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"cdsChange": "c.1960C>G",
"aminoAcidsChange”: "p.Q654E",
"calculatedEffects”: [
"missense_variant”

]

}
1,
"sampleltemId”: "sequence-1-tumor-dna”,
"variantOrigin”: "somatic”,

"tumorNormalPairingStatusmatehed"”: "tumor and matched-normal’true

(Example2. for insertion)

{

"itemId": "variant-2",
"chromosome”: "7",

"position”: 55249008,
"cytoband”: "p11.2",
"referenceAllele”: "T",
"alternateAllele”: "TGGACAACCC",
"alternateAlleleFrequency”: 0.4953,
"alternateAlleleReadbepth”: 368,
"totalReadPepth”: 743,
"variantType”: "insertion”,
"transcripts”: [

{
"transcriptId”: '"NM_005228.3",
"transcriptbatabaseName”: "RefSeq"”,
"transcriptbatabaseVersion”: "Release 99",
"regionStructure”: [
{
"type": "exon"”,
"number”: 20,
"totalNumber”: 28
}
],

"geneSymbol"”: "EGFR",

"cdsChange': "c.2307_2315dupGGACAACCC"”,
"aminoAcidsChange"”: "p.P772_H773insbNP",
"shortVariantName”: "EGFR Exon 20 Insertions"

}

1,

"sampleltemId”: "sequence-1-tumor-dna”,
"variantOrigin”: "somatic”,

"tumorNormalPairingStatusmatehed”: "tumor and matched-normal”true

(Example3. for deletion)
{

"itemId"”: "variant-3",
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"chromosome”: "1",

"position”: 27097751,

"cytoband”: "p.36.11",
"referenceAllele”: "TC",
"alternateAllele”: "T",
"alternateAlleleFrequency”: 0.1203,
"alternateAlleleReadbepth”: 32,
"totalReadbepth”: 266,
"variantType": "deletion”,
"transcripts”: [

{
"transcriptId”: "ENSTQ0000324856.13",
"transcriptbatabaseName”: "Ensembl”,
"transcriptbatabaseVersion": "v99"”,
"regionStructure”: [
{
"type": "exon”,
"number”: 12,
"totalNumber”: 20
}
],

"geneSymbol”: "ARIDTA",
"cdsChange”: "c.3340delC",
"aminoAcidsChange”: "p.P1115fs*46",
"calculatedEffects”: [
"frameshift_variant”

]
}
1,
"sampleItemId"”: "sequence-3-normal-dna”,
"variantOrigin": "somatic”,

"tumorNormalPairingStatusmatehed”: "tumor and matched-normal”+true

(Example4. for delins)
{

"itemId”: "variant-4",
"chromosome”: "1",
"position”: 26696982,
"cytoband”: "p36.11",
"referenceAllele”: "GC",
"alternateAllele”: "TT",
"alternateAlleleFrequency”: 0.0993,
"alternateAlleleReadPepth”: 52,
"totalReadbepth”: 524,
"variantType": "delins",
"transcripts”: [
{
"transcriptId”: ""NM_006015.6",
"transcriptbatabaseName”: "RefSeq”,
"transcriptbatabaseVersion”: "Release 99",
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"regionStructure”: [
{
"type": "exon"”,
"number”: 1,
"totalNumber”: 20
3
:I)
"geneSymbol”: "ARIDTA",
"cdsChange”: "c.579_580delinsTT",
"aminoAcidsChange": "p.E193_P194delinsbS"”

}

1,

"sampleltemId”: "sequence-1-tumor-dna”,
"variantOrigin”: "somatic”,

"tumorNormalPairingStatusmatehed”: "tumor and matched-normal”true

(Example5. for "TERT promoter")
{

"itemId"”: "variant-5",
"chromosome”: "5",
"position": 1295228,
"cytoband”: "p15.33",
"referenceAllele”: "G”,
"alternateAllele"”: "A",
"alternateAlleleFrequency”: 0.163,
"alternateAlleleReadbepth”: 15,
"totalReadbepth”: 92,
"variantType”: "SNV”,
"transcripts”: [
{
"transcriptId”: "NM_198253.3",
"transcriptbatabaseName": "RefSeq"”,
"transcriptbatabaseVersion”: "Release 99",
"regionStructure”: [
{
"type": "promoter”
}
1,
"geneSymbol": "TERT",
"regionName": "TERT promoter”,
"cdsChange': "c.-124C>T",
"aminoAcidsChange": null,
"shortVariantName”: "TERT promoter c.-124C>T",
"calculatedEffects”: [
"TF_binding_site_variant”

]
}
1,
"sampleltemId”: "sequence-1-tumor-dna”,
"variantOrigin”: "somatic”,
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"tumorNormalPairingStatusmatehed”: "tumor and matched-normal”true
3

(Example6. for "Exon skipping")
{

"itemId"”: "variant-6",
"chromosome”: "7",

"position”: 116411892,

"cytoband”: "p11.2",
"referenceAllele”: "TCTGTTTTAAGATCTGGGCAGTGAATTAGTTCG",
"alternateAllele”: "T",
"alternateAlleleFrequency”: 0.023,
"alternateAlleleReadbepth”: 23,
"totalReadbepth”: 1000,
"variantType": "SNV",
"transcripts”: [

{
"transcriptId”: ""NM_000245.2",
"transcriptbatabaseName”: "RefSeq”,
"transcriptbatabaseVersion”: "Release 99",
"geneSymbol"”: "MET",
"cdsChange": "c.2888-10_2909de LCTGTTTTAAGATCTGGGCAGTGAATTAGTTCG",
"aminoAcidsChange": null,
"shortVariantName”: "MET Exon 14 skipping”
}
];

"skippedExonRanges”: [

{
"transcriptId”: "NM_000245.2",
"transcriptbatabaseName”: "RefSeq”,
"transcriptbatabaseVersion”: "Release 99",
"geneSymbol": "MET",
"exonRange"”: [14, 141,
"totalExonNumber”: 21

}

]’

"sampleltemId”: "sequence-1-tumor-dna”,

"variantOrigin”: "somatic”,

"tumorNormalPairingStatusmatehed": "tumor and matched-normal’true
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6-2. copyNumberAlterations tag

This tag is used to provide information on copy number alterations (CNAs).

Conditi o
Key Data type Description
on
array Aggregation tag for information on copy
copyNumberAlterations | optional | (length: 1- | number alterations (CNAs).
N, object) | Each object in the array must be unique.

6-2-1. Tags within copyNumberAlterations tag

Key Condition Data type Description
i An ID assigned to am genetic
string . .
) ) alterationvartamt.
itemld required regex: ) o
It must be unique within this case
~+$
report.
string
optional regex:
chromosome Chromosome number.
(recommend) | "[a-zA-Z0-
9 ¥-1+$
Physical starting position in a
o optional ) chromosome.
startPosition integer )
(recommend) Please use the 1-based coordinate
system.
string
startCytoband optional regex: Cytoband at the starting position.
~+$
Physical ending position in a
o optional ] chromosome.
endPosition integer )
(recommend) Please use the 1-based coordinate
system.
string
endCytoband optional regex: Cytoband at the ending position.
N+$
Measurements and units of the copy
) number alteration.
) optional array (length: ]
copyNumberMetrics ] Array of objects composed of two keys,
(recommend) 1-N, object) )
value and unit. If there are two or more
values in different units, register them
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as an array with the length of 2 or
more.
Each object in the array must be

unique.

value

[required]

number

Aberrated copy number measurement.

unit

[required]

string

[choice]

Unit for measured value. Select one

from:

- "copy number": Copy number

- "fold-change": Ratio of
(standardized) reading depth of
tumor samples to normal samples

- "log2 fold-change": log?2
transformation of "fold-change"

- "fraction-of-gene": fraction of a CNA
region to the gene region of interest

* Please consult C-CAT if you want to

use other units.

copyNumberAlterati
onType

required

string

[choice]

CNA type written in the test report or
equivalent report.bythetesting—
company-

Select one from:

n»

- "“amplification

n»

- "gain"

+ "duplication”

- "loss"

- "deletion"

- "homozygous deletion”

+ "neutral"

* Please consult C-CAT if you want to

use other types.

transcripts

required

array (length:

1-N, object)

Refer to the description in the

shortVariants tag.

transcriptld

optional

string
regex:
ANN¥s ]+

Refer to the description in the

shortVariants tag.

transcriptDataba

seName

optional

string

[choice]

Refer to the description in the
shortVariants tag.
If the transcriptld is entered, this key is

recommended to input as well.
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string

transcriptDataba ) Refer to the description in the
] optional regex: ]
seVersion shortVariants tag.
N+$
. ) array (length: | Refer to the description in the
regionStructure optional . _
1-N, object) | shortVariants tag.
. string Refer to the description in the
type [required] ] ]
[choice] shortVariants tag.
) ) Refer to the description in the
number optional integer ]
shortVariants tag.
) ) Refer to the description in the
totalNumber optional integer .
shortVariants tag.
string o
) Refer to the description in the
geneSymbol [required] regex: ]
shortVariants tag.
AM¥s]+$
. string -
geneSymbolSour optional Refer to the description in the
- regex: ,
ce (recommend) nid shortVariants tag.
T - .+
. string -
optional Refer to the description in the
geneSymbolld regex: ]
(recommend) shortVariants tag.
— N+$
string o
) ) Refer to the description in the
regionName optional regex: .
shortVariants tag.
+$
) string Refer to the description in the
strand optional ) )
[choice] shortVariants tag.
string o
) Refer to the description in the
cdsChange optional regex: i
shortVariants tag.
~+$
: : string o
aminoAcidsChan ) Refer to the description in the
optional regex: i
ge shortVariants tag.
N+$
string Names for specially assignedindividuat
copyNumberAlte ) ) )
i optional regex: copy number alterations mamre-given by
rationName )
N+$ the testing company.
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array (length:

] 0-N, string | Refer to the description in the
calculatedEffects optional i
regex: shortVariants tag.
"+$)
. optional array (length: | Refer to the description in the
skippedExonRanges . .
(recommend) 1-N, object) | shortVariants tag.
string o
) . Refer to the description in the
transcriptld [required] regex: )
shortVariants tag.
AM¥s]+$
transcriptDatabas ) string Refer to the description in the
[required] ] i
eName [choice] shortVariants tag.
: string o
transcriptDatabas ) Refer to the description in the
. optional regex: )
eVersion shortVariants tag.
N+$
string Refer to the description in the
geneSymbol [required] regex: shortVariants tag.
MNA¥s]+$
. string Refer to the description in the
strand optional ) )
[choice] shortVariants tag.
i array (length: | Refer to the description in the
exonRange [required] i _
2, integer) | shortVariants tag.
) . Refer to the description in the
totalExonNumber optional integer _
shortVariants tag.
string e .
i Refer to the description in the
sampleltemlId required regex: _
shortVariants tag.
~+$
) o optional string Refer to the description in the
variantOrigin ) )
(recommend) [choice] shortVariants tag.
) Refertothedescriptionimthe—
matched optiomnat bootean )
shortVartantstag:
tumorNormalPairin ) string Refer to the description in the
optional ] ]
gStatus B [choice] shortVariants tag.

6-2-2. Example of copyNumberAlterations tag

(Example)

{
"itemId"”: "variant-9",
"chromosome”: "1",

"startPosition"”: 8921059,
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"startCytoband"”: "p36.23",
"endPosition”: 8939151,
"endCytoband”: "p36.23",
"copyNumberMetrics”: [

{

"value": 0.2309,

"unit": "fold-change”

})
{

"value": -2.1147,

"unit": "log2 fold-change”
}
:l)
"copyNumberAlterationType”: "loss”,
"transcripts”: [

{
"transcriptbatabaseName”: "RefSeq”,
"transcriptbatabaseVersion”: "Release 99",
"geneSymbol”: "ENO1"

}

:l)

"sampleItemId”: "sequence-1-tumor-dna”,

"variantOrigin": "somatic”,

"tumorNormalPairingStatusmatehed”: "tumor and

matched-normal”true
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6-3. structuralVariationsreart angentents tag

This tag is used to provide information on structuralVariationsrearrangements such as

fusions, duplications, large deletions, and inversions.

Condit

mon

Key Data type Description

Aggregation tag for information on

structuralVariationsrearrangements, such as
fusions, duplications, large deletions, and

structuralV

ariationsre | option | array (length: 1-N,

arrangeme al object)
1ts

inversions.

Each object in the array must be unique.

6-3-1. Tags within structuralVariationsrearrangements tag

Key Condition Data type Description
. An ID assigned to an genetic
string _ )
) ) alterationvarrant.
itemld required regex: ) o )
It must be unique within this case
~+$
report.
Two breakends of the
array o
. structuralVariationrearrangenrent.
breakends required (length: T
) Each object in the array must be
2, object) .
unique.
string
regex:
chromosome required Aa-zA- | Chromosome number.
Z0-
9 ¥-1+%
Physical starting position in a
. . . chromosome.
startPosition required integer )
Please use the 1-based coordinate
system.
string
startCytoband optional regex: Cytoband at the starting position.
~+$
Physical ending position in a
. . . chromosome.
endPosition required integer )
Please use the 1-based coordinate
system.
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string

endCytoband optional regex: Cytoband at the ending position.
N+$
string | Reference base.
optional regex: Please describe according to VCF v4.5.
referenceAllele i )
(recommend) | "ACGT | See "XV-2. matePieceLocation" below
N]+$ for a detailed explanation.
string ]
Variant base.
) regex: ) )
optional Please describe according to VCF v4.5.
alternateAllele NACGT¥ ) i
(recommend) Y10 See "XV-2. matePieceLocation" below
. for a detailed explanation.
91+$
If the sequence of interest is bound to
another sequence on the upstream (or
downstream) of this sequence of
interest along the reference genome
) ) sequence, it is input as "upstream" (or
) ) optional string
matePieceLocation ) "downstream").
(recommend) | [choice] ) )
It is strongly recommended to input
this key for accurately identifying the
genomic changes.
See "XV-2. matePieceLocation" below
for a detailed explanation.
] The number of reads that support the
supportingReadCoun . .
optional integer | breakends, or the numerator of
t
alternateAlleleFrequency.
The total number of reads that support
) , and do not support breakends, or the
totalReadCount optional integer )
denominator of
alternateAlleleFrequency.
Variant allele frequency of a breakend
alternateAlleleFreque optional (ranging from 0 to 1).
number } .
ncy (recommend) Please input a variant allele frequency
calculated for each breakend.
) ] array Refer to the description in the
transcripts required i
(length: | shortVariants tag.
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1-N,

object)
string o
_ ) Refer to the description in the
transcriptld optional regex: i
shortVariants tag.
MNA¥s]+$
Refer to the description in the
transcriptDatabas ) string shortVariants tag.
optional ) ] ] ) )
eName [choice] | If the transcriptld is entered, this key is
recommended to input as well.
. string S
transcriptDatabas . Refer to the description in the
) optional regex: ]
eVersion shortVariants tag.
N+$
. string Frame prediction mformatron:for
readingFrameStat . .
optional regex: | transcripts (
us -
- A e.g., inFrame, outOfFrame).
array
) optional (length: | Refer to the description in the
regionStructure )
(recommend) 1-N, shortVariants tag.
object)
) string Refer to the description in the
type [required] ) ]
[choice] | shortVariants tag.
optional _ Refer to the description in the
number integer i
(recommend) shortVariants tag.
) _ Refer to the description in the
totalNumber optional integer .
shortVariants tag.
string o
) Refer to the description in the
geneSymbol [required] regex: )
shortVariants tag.
NMA¥s]+$
. string o
geneSymbolSourc optional Refer to the description in the
- regex: _
e (recommend) e 5 shortVariants tag.
- .+
. string o
optional — | Refer to the description in the
geneSymbolld regex: _
I (recommend) N 5 shortVariants tag.
T+
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string

. optional Refer to the description in the
regionName regex: .
(recommend) shortVariants tag.
~N+$
i string | Refer to the description in the
strand optional . )
[choice] | shortVariants tag.
string o
) Refer to the description in the
cdsChange optional regex: i
shortVariants tag.
~+$
. . string C
aminoAcidsChang ) Refer to the description in the
optional regex: )
e shortVariants tag.
~+$
array
(length:
) 1-N, Refer to the description in the
calculatedEffects optional . )
string | shortVariants tag.
regex:
~+9$)
An array of an ordered pair(s) of gene
names that traverses a breakpoint of a
structuralVariationrearrangenrent,
where the pair(s) is written in the
transcriptional order.
This array has, as a child element(s),
an array(s) in length 2 that stores a
array i )
. pair of geneSymbols of transcripts. The
) optional (length: i )
orderedGenePairs geneSymbols in each pair should be
(recommend) 1-N, i ) o
aligned in the transcriptionally forward
array)

direction and should be unique. For
example, for geneSymbols A and B, if
A is in the upstream of transcription
and B is the downstream, it is
represented as
"orderedGenePairs": [

A", "B]
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* This directional information is taken
into account in the cancer knowledge
base search. For example, in the case of
[ ["A", "B"] ], ["A", "B"] alone is
searched. In the case of [ ["A", "B"],
["B", "A"] ], both ["A", "B"] and ["B",
"A"] are respectively searched. You can
control the search in more detail, such
as by [ ["A", "B"], ["B", "A"], ["C",
B,

* Please specify such an appropriate

input in this tag if you want to control

how gene pairs are searched.

* If this tag is omitted, the pair of
geneSymbols under the breakends tag
is treated as a pair without information
on the transcriptional direction, and
both direction of the pair will be

respectively searched in the knowledge

base.
array An array of strings of length 2 with the
(length: eneSymbol described in transcripts
(Child element of ] g' & i Y ) o P
) required 2, string | aligned in the forward direction of
orderedGenePairs) o
regex: | transcription.
~+9$) e.g.) ["EML4", "ALK"]
array
Genes affected by gene
(length: o
) structuralVariationrearrangenrent.
optional 1-N, ]
affectedGenes ] If multiple genes are deleted due to
(recommend) string _ ) )
long deletionrearrangenrent, this key is
regex: .
recommended to input.
~+9$)
Exon information skipped by
array structuralVariationrearrangenrent.
) optional (length: | If "“exon skipping'” is selected for
skippedExonRanges - T
(recommend) 1-N, structuralVariationrearrangementType
object) |, this key is recommended to input as
well.
) ) string Refer to the description in the
transcriptld [required] ]
regex: | shortVariants tag.
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AN ¥s]+$

Refer to the description in the

transcriptDatabaseNa ) string shortVariants tag.
[required] , i ) , )
me [choice] | If the transcriptld is entered, this key is
recommended to input as well.
. string o
transcriptDatabaseVe ) Refer to the description in the
i optional regex: )
rsion shortVariants tag.
N+$
string o
) Refer to the description in the
geneSymbol [required] regex: ]
shortVariants tag.
MNA¥s]+$
. string | Refer to the description in the
strand optional . )
[choice] | shortVariants tag.
array )
R " Range of skipped exon numbers. Start
. ength: . .
exonRange [required] ) and end exon numbers are included in
o the range.
integer)
) ) Refer to the description in the
totalExonNumber optional integer .
shortVariants tag.
string | Sequence inserted between the two
) ) regex: | breakends of the genome sequence.
insertedSequence optional . )
A[ACGT | If an inserted sequence does not exist,
N]+$ input null.
The number of reads that support
. . ) structuralVariationrearrangement, or
supportingReadCount optional integer
the numerator of
alternateAlleleFrequency.
The total number of reads that support
and do not support
totalReadCount optional integer | structuralVariationrearrangement, or
the denominator of
alternateAlleleFrequency.
Variant allele frequency of a
. structuralVariationrearrangemnent
optional j
alternateAlleleFrequency number | (ranging from 0 to 1).
(recommend) )
Please input a value calculated for a
structuralVariationrearrangenrent.
) . ) array Information on expression levels in
expressionLevelMetrics optional
(length: | RNA-seq.
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1-N,
object)

Each object in the array must be

unique.

value

[required]

number

Value of an expression level

unit

[required]

string

[choice]

Unit of an expression level.
Select one from the following options:
- "TPM"
- "FPKM"
- "FPM"
- "RPKM"
- "RPM"
* Please consult C-CAT if you want to

use other units.

type

optional

string

[choice]

Type of summary statistics.

Select one from the following options:
* "mean"

* "median"

- "standard deviation"

(Default: null)

If the expression level represents a
measured value (not a summary
statistic), you can input null.

* Please consult C-CAT if you want to

use other choices.

sampleSize

optional

integer

Sample size when calculating summary
statistics.

* If a non-null value is inputed in type,
it is recommended to input this item as
well.

(Default: null)

1sControl

optional

boolean

Whether the expression level was taken
from a control (normal) sample (true)
or from a tumor sample (false).

(Default: false)

structuralVariationrearra

ngementNames

optional

(recommend)

array
(length:
1-N,
string

regex:

~+$)

Names for specially assignedindividuat
structuralVariation-rearrangements
name given by the testing company.
e.g. Forexample;“IGH
(IGHJ4)|CRLF2 upstream
translocationEME4A-AEKfuston™
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Each string in the array must be

unique.

StructuralVariationRearrangement
type written in the test reportby-the—

Select one from:

n : n
- "gene fusion

- "gene fusion and frameshift variant"

"bidirectional gene fusion”

- "duplication”
structuralVariationrearra . string - "tandem duplication”
required ] . o
ngement Type [choice] | - "deletion
* "inversion"
+ "truncation”
- "splice variant"
- "exon skipping"
+ "translocation”
- "other"
* Please consult C-CAT if you want to
use other types.
string o
) Refer to the description in the
sampleltemld required regex: i
shortVariants tag.
~+$
. o optional string Refer to the description in the
variantOrigin _ )
(recommend) | [choice] | shortVariants tag.
tumorNormalPairingStat ) string Refer to the description in the
optional ] ]
us [choice] | shortVariants tag.

6-3-2. Example of structuralVariationsrearrangements tag

(Examplel. In cases where orderedGenePairs is present)

{
"itemId": "variant-13",
"breakends”: [
{
"chromosome”: "2",

"startPosition”: 42510050,

"startCytoband”: "p21",

"endPosition”: 42510050,
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"endCytoband”: "p21”,

"referenceAllele”: "A",
"alternateAllele”: "A[1:29445240[",
"matePiecelLocation”: "downstream”,
"transcripts”: [
{
"transcriptId”: ""NM_001145076.3",
"transcriptbatabaseName": "RefSeq”,
"transcriptbatabaseVersion"”: "Release 99",
"regionStructure”: [
{
"type": "exon",

"number”: 7,
"totalNumber”: 22

}
]7
"geneSymbol"”: "EML4"
}
]
3
{
"chromosome”: "2",

"startPosition": 29445240,
"startCytoband”: "p23.2",
"endPosition": 29445240,
"endCytoband"”: "p23.2",

"referenceAllele”: "A",
"alternateAllele”: "]12:42510050]1A",
"matePiecelLocation”: "upstream”,
"transcripts”: [
{
"transcriptId”: ""NM_001353765.2",
"transcriptbatabaseName": "RefSeq”,
"transcriptbatabaseVersion”: "Release 99",
"regionStructure”: [
{
"type": "exon”,

"number”: 3,
"totalNumber”: 10

3
]a
"geneSymbol”: "ALK"
}
]
}
];

"orderedGenePairs”: [
["EML4" R "ALK"]

1,

"supportingReadCount”: 30,

"totalReadCount"”: 430,
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"alternateAlleleFrequency”: 0.07,
"structuralVariationrearrangementType”: "gene fusion”,
"sampleItemId”: "sequence-1-tumor-dna”,

"variantOrigin": "somatic”,

"tumorNormalPairingStatusmatehed”: "tumor and matched-normal”+true

(Example2. When describing the totalReadCount and alternateAlleleFrequency for each

breakend)
{
"itemId”: "variant-14",
"breakends”: [
{
"chromosome”: "2",

"startPosition”: 42510050,
"startCytoband”: "p21",
"endPosition”: 42510050,
"endCytoband”: "p21”,
"matePiecelLocation”: "downstream”,
"totalReadCount": 330,
"alternateAlleleFrequency”: 0.06,
"transcripts”: [
{
"transcriptId”: ""NM_001145076.3",
"transcriptbatabaseName”: "RefSeq"”,
"transcriptbatabaseVersion"”: "Release 99",
"regionStructure”: [
{
"type": "exon",
"number”: 7,
"totalNumber”: 22
}
]7
"geneSymbol”: "EML4"

]
})
{
"chromosome"”: "2",
"startPosition": 29445240,
"startCytoband”: "p23.2",
"endPosition": 29445240,
"endCytoband"”: "p23.2",
"matePiecelLocation”: "upstream”,
"totalReadCount”: 570,
"alternateAlleleFrequency”: 0.07,
"transcripts”: [
{
"transcriptId”: ""NM_001353765.2",
"transcriptbatabaseName": "RefSeq”,
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"transcriptbatabaseVersion”: "Release 99",
"regionStructure”: [
{

"type": "exon",

"number”: 3,

"totalNumber”: 10

}
:I’
"geneSymbol”: "ALK"
}
]
}
])

"orderedGenePairs”: [
["EML4", "ALK'"]

:l)

"supportingReadCount”: 30,
"structuralVariationrearrangementType”: "gene fusion”,
"sampleltemId”: "sequence-1-tumor-dna”,

"variantOrigin”: "somatic”,

"tumorNormalPairingStatusmatehed”: "tumor and matched-normal”true
}

(Example3. In cases where insertedSequence is present)

{

"itemId": "variant-15",
"breakends”: [
{

"chromosome”: "14",

"startPosition”: 234567,
"startCytoband”: "p13",
"endPosition": 234567,
"endCytoband”: "p13",

"matePiecelLocation”: "downstream”,
"transcripts”: [
{
"transcriptId”: null,
"transcriptbatabaseName": "RefSeq”,
"transcriptbatabaseVersion”: "Release 99",
"geneSymbol”: null
}
]
}’
{
"chromosome”: "2",

"startPosition”: 321672,
"startCytoband”: "p25.3",
"endPosition": 321672,
"endCytoband"”: "p25.3",
"matePiecelLocation”: "upstream”,
"transcripts”: [
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"transcriptId”: null,

"transcriptbatabaseName”: "RefSeq"”,
"transcriptbatabaseVersion"”: "Release 99",
"geneSymbol”: "LINCQ1865"
}
]
}
])

"insertedSequence’: "GTNNNNNCAT",

"supportingReadCount”: 30,

"alternateAlleleFrequency”: 0.07,
"structuralVariationrearrangementType": "other"”,

"sampleltemId”: "sequence-1-tumor-dna”,

"variantOrigin”: "somatic”,

"tumorNormalPairingStatusmatehed”: "tumor and matched-normal”+true

(Example4. In cases of exon skipping)

{
"itemId": "variant-16",
"breakends”: [
{
"chromosome”: "7",

"startPosition”: 116771654,
"startCytoband”: "p22.1",
"endPosition”: 116771654,
"endCytoband"”: "p22.1",
"transcripts”: [
{
"transcriptId”: '"NM_000245",
"transcriptbatabaseName”: "RefSeq"”,

"transcriptbatabaseVersion”: "Release 99",
"regionStructure”: [
{

"type": "exon",

"number”: 13,
"totalNumber”: 21

}
]’
"geneSymbol”: "MET"
}
]
})
{
"chromosome”: "7",

"startPosition”: 116774881,
"startCytoband": "p22.1",
"endPosition”: 116774881,
"endCytoband"”: "p22.1",
"transcripts”: [
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"transcriptId”: "NM_000245",

"transcriptbatabaseName”: "RefSeq"”,
"transcriptbatabaseVersion"”: "Release 99",
"regionStructure”: [
{

"type": "exon",

"number”: 15,
"totalNumber”: 21

3
:I)
"geneSymbol”: "MET"
3
]
3
]7
"skippedExonRanges”: [
{

"transcriptId”: "NM_000245",
"transcriptbatabaseName”: "RefSeq”,
"transcriptbatabaseVersion”: "Release 99",
"geneSymbol": "MET",
"exonRange”: [14, 141,
"totalExonNumber”: 21
}
1,
"supportingReadCount”: 30,
"alternateAlleleFrequency”: 0.07,
"structuralVariationrearrangementType": "exon skipping"”,
"sampleItemId”: "sequence-2-tumor-rna”,
"variantOrigin”: "somatic”,
"tumorNormalPairingStatusmatehed": "tumor-only'false
}

(ExampleS. In cases of trandocaﬁon)

{
"itemId": "variant-17",
"breakends”: [
{
"chromosome”: "14",

"startPosition": 105857793,
"startCytoband": "p11.2",
"endPosition”: 105857793,
"endCytoband”: "p11.2",

"matePiecelLocation”: "downstream”,
"transcripts”: [
{

"transcriptId”: null,
"transcriptbatabaseName”": null,
"geneSymbol"”: "IGH",
"regionName": "IGH"”
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]

g
{

"chromosome”: "8",
"startPosition”: 127735729,
"startCytoband”: "p11.23",
"endPosition”: 127735729,
"endCytoband”: "p11.23",

"matePiecelLocation”: "upstream”,
"transcripts”: [
{

"transcriptId”: null,
"transcriptbatabaseName”: null,
"regionStructure”: [

{
"type": "upstream”
}
:I)
"geneSymbol": "MYC"”
}
]
}
:l)

"supportingReadCount”: 120,

"totalReadCount”: 435,

"alternateAlleleFrequency”: 0.31,
"structuralVariationrearrangementType”: "translocation”,
"sampleItemId”: "sequence-1-tumor-dna”,

"variantOrigin”: "somatic”,
"tumorNormalPairingStatusmatehed": "tumor-only'"false
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7. otherBiomarkers tag

This tag is used to provide information on biomarkers other than genetic alterationsvartamnts

defined in the variants tag. Currently, Micro-Satellite Instability (MSI), Tumor Mutation
Burden (TMB), HRD and ctDNA Tumor Fraction can be noted.

Key Condition Data type Description
array Aggregation tag for information on
otherBiomarkers optional (length: 1- | biomarkers.
N, object) | Each object in the array must be unique.

7-1. Tags within otherBiomarkers tag

Key Condition Data type Description
string ) )
) ) An ID assigned to a biomarker.
itemld required regex: ) o ]
At It must be unique within this case report.
.+
Type of biomarkers. Select one from:
+ "TMB": Tumor Mutation Burden
+ "MSI": Micro-Satellite Instability
. - "HRD": Homologous Recombination
. . string »
biomarkerType required ) Deficiency
[choice] )
+ "ctDNA Tumor Fraction": ctDNA Tumor
Fraction
* Inform C-CAT beforehand if you want
other biomarkers.
Inspection value information.
. array .. .
) ) optional Each object in the array must be unique.
biomarkerMetrics (length: 1- ) o i
(recommend) N, obiect) * When creating C-CAT Findings, the first
, object
! object in the array is used first.
. Measured value.
value [required] number
e.g.) 5.15
) Unit for the measured value.
string ] .
) ) Units may vary depending on test types.
unit [required] regex:
e.g.) %
~+$ . .
If the value is unitless, you can input null.
] Type of inspection value.
string )
) e.g.) Mutations per megabase
type [required] regex:
MSIsensor score
~N+$ i
percentage of MSI sites
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Select the biomarker status from the
following options.
. "high"
. "IOW"
- "intermediate"
optional string - "stable"
state _ . o
(recommend) [choice] - "not high
* "positive"
* "negative"
- "cannot be determined"
* Inform C-CAT beforehand if you want
other options.
array Descriptions such as how to obtain the
(length: 1- | testing value and the meaning of the value.
descriptions optional N, string | Refer to the contents tag within the
regex: comments tag for usable languages and new
~+9) lines.
. o optional string Refer to the description in the
biomarkerOrigin i . . ) .
(recommend) [choice] | variantOrigin tag in shortVariants tag.
string o
) Refer to the description in the
sampleltemld required regex: )
shortVariants tag.
~N+$
matched optiomat bootean )
tumorNormalPairi . string Refer to the description in the
optional ] ]
ngStatus [choice] shortVariants tag.

7-2. Example of otherBiomarkers tag

(Example)
"otherBiomarkers": [

{
"itemId"”: "biomarker-1",
"biomarkerType”: "MSI",
"biomarkerMetrics": [
{
"value”: 5.15,
"Uhit": "%",

"type”: "percentage of MSI sites”

3
{

"value”: 2,
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"unit”: null,

"type": "MSIsensor score"”
}
]7

Note: If one inspection item has values in multiple units, use array notation in the

"biomarkerMetrics" tag.

"state": "stable”,

"descriptions”: [

"MSI sensor score 10 points or more was MSI-H, 3 points or more and less than 10
points was indeterminate (MSI-I), and less than 3 points was microsatellite stable

(Mss).",
"https://www.gi-cancer.net/gi/ronbun/archives/201901-01.html"”
1,
"sampleItemId”: "sequence-1-tumor-dna”,

"tumorNormalPairingStatusmatehed”: "tumor and matched-normal’true },
{
"itemId": "biomarker-2",
"biomarkerType": "TMB",
"biomarkerMetrics”: [
{
"value": 34.5680122,
"unit”: "Muts/Mb",

"type": "Mutations per megabase”
}
]’
"state": "high",
"sampleItemId”: "sequence-1-tumor-dna”,
"reported”: true
3
{
"itemId"”: "biomarker-3",

"biomarkerType": "HRD",
"biomarkerMetrics”: [
{
"value": 0.94,
"unit”: null,

"type": "HRD"
}
]’
"state": "positive”,
"sampleItemId”: "sequence-1-tumor-dna”
}
]
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8. expressions tag

This tag is used to provide the information on gene expression.

Key Condition Data type Description
Aggregation tag for information on gene
) ) array (length: )
expressions optional _ expressions.
1-N, object) o )
Each object in the array must be unique.
8-1. Tags within expressions tag
Key Condition Data type Description
string ) )
] ) An ID assigned to an expression.
itemld required regex: ) o )
At It must be unique within this case report.
.+
optional _
readCount integer Number of reads.
(recommend)
Select the expression level status from the
following options.
) - "up-regulated"
. string '
status optional _ - "down-regulated'
[choice] ” : : .
- "not differentially expressed
* Please consult C-CAT if you want to use
other types.
) ) array (length: | Refer to the description in the
transcripts required . .
1-N, object) | shortVariants tag.
string o
. . Refer to the description in the
transcriptld optional regex: ]
shortVariants tag.
AN¥s]+$
Refer to the description in the
transcriptDataba ) string shortVariants tag.
optional ) ) ) ) )
seName [choice] If the transcriptld is entered, this key is
recommended to input as well.
) string o
transcriptDataba ) Refer to the description in the
. optional regex: i
seVersion shortVariants tag.
N
~+$
. ) array (length: | Refer to the description in the
regionStructure optional

1-N, object)

shortVariants tag.
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. string Refer to the description in the
type [required] ) ]
[choice] shortVariants tag.
) _ Refer to the description in the
number optional integer .
shortVariants tag.
) ) Refer to the description in the
totalNumber optional integer .
shortVariants tag.
string o
) Refer to the description in the
geneSymbol [required] regex: ]
shortVariants tag.
MNA¥s]+$
. string -
geneSymbolSour optional Refer to the description in the
regex:
ce (recommend) EERT shortVariants tag.
- - ~N+$
. string o
optional Refer to the description in the
geneSymbolld regex: ]
I (recommend) — shortVariants tag.
— N+$
string o
i . Refer to the description in the
regionName optional regex: ]
shortVariants tag.
~+$
) string Refer to the description in the
strand optional _ ]
[choice] shortVariants tag.
string o
) Refer to the description in the
cdsChange optional regex: ]
shortVariants tag.
~+$
. . string S
aminoAcidsCha ) Refer to the description in the
optional regex: i
nge shortVariants tag.
~+$
array (length:
) 1-N, string | Refer to the description in the
calculatedEffects optional )
regex: shortVariants tag.
~+$)
expressionLevelMe ] array (length: | Refer to the description in the
) required ] o
trics 1-N, object) | structuralVariationsrearrangements tag.
) Refer to the description in the
value [required] number

structuralVariations rearrangentents-tag.
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) ] string Refer to the description in the
unit [required] _ o
[choice] structuralVariationsrearrangements tag.
optional string Refer to the description in the
type . .
(recommend) [choice] structuralVariationsrearrangements tag.
) ) ] Refer to the description in the
sampleSize optional integer o
structuralVariationsrearrangemrents tag.
) i Refer to the description in the
isControl optional boolean o
structuralVariationsrearrangements tag.
string o
) Refer to the description in the
sampleltemld required regex: ]
shortVariants tag.
~+$
8-2. Example of expressions tag
(Example)
"expressions”: [
{
"itemId": "expression-1",
"readCount': 9928,
"transcripts”: [
{
"transcriptbatabaseName”: "RefSeq”,
"transcriptbatabaseVersion”: "Release 99",
"geneSymbol"”: "MET"
}
1,
"expressionLevelMetrics”: [
{

"value": 28.24,
"unit”: "TPM",
"isControl”: false
3
{
"value”: 142.7,
"unit”: "TPM",
"type": "mean”,
"sampleSize": 20,
"isControl”: true

5
{

"value”: 134.2,

"unit": "TPM",

"type": "standard deviation”,

"sampleSize”: 20,
"isControl”: true
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]

}

1,

"sampleltemId”: "sequence-4-normal-rna”
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9. alterationNotes tag

This tag is used to provide supplementary information about the molecular
alterationsatteration, druggability and pathogenicity; witdType; as documented in the testing
company'sreport or similar documents.

Key Condition | Data type | Description
Aggregation tag for information on alteration
notes.
array(lengt o )
) i Each object in the array must be unique.
alterationNotes | required h: 0~N, ) )
. * This tag should be described for all molecular
object)

alterationsalteration, druggability, and
pathogenicity.

9-1. Tag within alterationNotes tag

Key Condition | Data type Description
string : L .
) ) The itemld to indicate arr molecular alterations,
itemld required regex: . — ]
At druggability, and pathogenicityalteration.
T+
Whether or not the alteration is reported in
) . testingcompany's report or similar documents.
reported required 7 — Al L
* In case of true, the variant is outputted to C-
CAT finding document.
array(lengt
h: 1~N, | The name of the section or page in the testing—
reportSections optional string company's report or similar documents where the
regex: alteration is described.
~+$)
Whether the variant is approved (true) or not
) (false) in the testingcompany'stestresult report
approved optional Boolean )
or equivalent report.
(Default: true)
The variant grade treated in the testing—
company's report or the other related report.
) string Select one from:
grade optional ] . . ) ]
[choice] - "clear": unambiguous detection

- "equivocal": equivocal detection, such as low

confidence
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- "suppl": supplementary information related to
variants regardless of the accuracy of detection.
(Default: "clear")

* In the case of clear or equivocal, the variant is
annotated with cancer knowledge base. Please

consult C-CAT beforehand if you use other types.

9-2. Example of alterationNotes tag

(Example)
"alterationNotes”: [
{
"itemId": "shortVariant-1",

"reported”: true,
"reportSections”: [
"Somatic variant”

1,
"approved”: true,
"grade": "clear”
3,
{

"itemId"”: "copyNumberAlteration-1",
"reported”: true,

"reportSections”: [

"Variant of Uncertain Significance”

]’
"approved”: false,
"erade”: "equivocal”
})
{

"itemId"”: "structuralVariationrearrangement-1",
"reported”: true,
"reportSections”: [
"Somatic variant”
])
"approved”: false,
"grade”: "suppl”
3
{
"itemId": "otherBiomarker-1",
"reported”: true,
"reportSections”: [
"Appendix”
]:
"approved”: true,
"grade": "clear”
};
{

"itemId"”: "expression-1",
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"reported”: true,
"reportSections”: [

"Appendix”
]’
"approved”: false,
"grade”: "clear”
}7
{
"itemId"”: "armLevelChanges-1",
"reported”: true,
"reportSections”: [
"Appendix”
]’
"approved”: false,
"grade": "clear”
}7
{
"itemId": "nonHumanContents-1",
"reported”: true,
"reportSections”: [
"Appendix”
]7
"approved”: false,
"grade": "suppl”
i
{
"itemId”: "wildType-1",
"reported”: true,
"reportSections”: [
"Appendix”
_d
2
)
£

n

5

" 1 " .

" : n

"itemId": "druggability-1",
"reported”: true,
"reportSections”: [

"Drug"”

1,

"approved”: false
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"itemId"”: "pathogenicity-1",
"reported”: true,
"reportSections”: [
"Appendix”

:l’

"approved”: false

" n. n 1 n
" n.
n 1 n.

n 3 n
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10. armLevelChanges tag

This tag is used to provide the information abount chromosome — chromosome arm change.

Key Condition Data type Description
Aggregation tag for armLevelChange
) array (length: | )
armLevelChanges optional . information.
1-N, object) o )
Each object in the array must be unique.

10-1. Tags within armLevelChanges tag

Key Condition Data type Description
string An ID assigned to chromosome — chromosome
itemld required regex: arm change.
~N+$ It must be unique within this case report.
Type of the change for chromosome or
chromosome arm level change.
Select one from:
For more information, see International System
for Human Cytogenomic Nomenclature (ISCN)
2020 for the details of these abbreviations.
armLevelChangeT . string - "amp": amplification
ype required [choice] - "del": deletion
- "t": translocation
+ "Inv": inversion
- "dup": duplication
- "cx": complex reconstruction
* Please consult C-CAT if you want to use other
types.
array
cytobands required (length: 1- | Cytoband information.
N, object)
string
chromosome [required] reeee Chromosome number.
~NMa-zA-Z0-
9 ¥-1+%
Short or long arm. Select from the following two
optional string options.
arm (recommend) [choice] - "p": short arm
- "q": long arm
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. string
. optional .
region regex: Cytoband region
(recpmmend)
N+$
array
Name of chromosome — chromosome arm change
i (length: 1- ) ) )
armLevelChangeN optional N written in the reportbythe-testing
, string
ames (recommend) reportcompany.
regex: - )
Each string in the array must be unique.
~N+$)
string
sampleltemId required regex: Refer to the description in the shortVariants tag.
N+$
10-2. Example of armLevelChanges tag
(Example)
"armLevelChanges": [
{
"itemId": "arm-1",
"armLevelChangeType": "amp",
"cytobands”: [
{
"chromosome”: "7",
”arm”: ”q”
}
1,
"sampleItemId"”: "sequence-1-tumor-dna”,
"reported”: true
3,
{
"itemId": "arm-2",
"armLevelChangeType": "del"”,
"cytobands”: [
{
"chromosome”: "17",
”arm”: ”p”
}
1,
"sampleItemId”: "sequence-1-tumor-dna”,
"reported”: true
3
{
"itemId"”: "arm-3",

"armLevelChangeType”: "t",
"cytobands”: [
{

"chromosome”: "X",

n n. n.n

arm”: "q",
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"region": "28"
3,
{

"chromosome": "14",

n n n..n

arm”: "q",
"region”: "11.2"

3

:I)

"armLevelChangeNames”: [
"t(X;14) (g28;911.2)"

1,

"sampleItemId"”: "sequence-1-tumor-dna”,
"reported”: true

3,
{

"itemId": "arm-4",

"armLevelChangeType"”: "amp",
"cytobands”: [

{
"chromosome”: "21"
}
:I)
"armLevelChangeNames”: [
"iAMP21"
]’
"sampleItemId”: "sequence-1-tumor-dna”,

"reported”: true
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11. nonHumanContents tag

This tag is used to provide the information on non-human content,

Key Condition Data type Description
Aggregation tag for information on non-
nonHumanCont _ array (length: 1-
optional _ human contents.
ents N, object)

Each object in the array must be unique.

11-1. Tags within nonHumanContents tag

Key Condition Data type Description
string .
) ) The ID of the item.
itemld required regex: ) o .
At It must be unique within this case report.
-+
string ) ) )
) ) The name of the species, as listed in the
organism required regex: _ '
testing company's report.
~+$
Refer to the description in the
) ) array (length: 1- | i ] )
contentMetrics optional . biomarkerMetrics tag in otherBiomarkers
N, object)
tag.
Refer to the description in the
value [required] number biomarkerMetrics tag in otherBiomarkers
tag.
string Refer to the description in the
unit [required] regex: biomarkerMetrics tag in otherBiomarkers
N+$ tag.
string Refer to the description in the
type [required] regex: biomarkerMetrics tag in otherBiomarkers
~N+$ tag.
array (length: 1- | Description on nonHumanContent.
o ] N, string Refer to the contents tag within the
descriptions optional
regex: comments tag for usable languages and new
A +$) lines.
string T :
) Refer to the description in the shortVariants
sampleltemld required regex:
tag.
N+$

11-2. Example of nonHumanContents tag

74




(Example)

"nonHumanContents”: [
{
"itemId”: "nonHuman-1",
"organism”": "HBV",
"contentMetrics”: [
{
"value": 65,
"unit": "reads-per-million”,
"type": "virus-derived read sequences
3
1,
"descriptions”: [
"Hepatitis B virus.”
1,
"sampleItemId”: "sequence-1-tumor-dna”,
"reported”: false

n
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12. wildTypes tag

This tag provides information on wild type.

Key Condition Data type Description
. ) array (length: 1- | Aggregation tag for information
wildTypes optional . )
— E— N, object) on wild type.
12-1.  Tags within wildTypes tag
Key Condition Data type Description
string An ID assigned to a wild type.
itemId [required] regex: It must be unique within this
N +$ case report.
string o
) - Refer to the description in the
geneSymbol [required] regex: :
I — - shortVariants tag.
MA¥s]+$
: string S
optional - Refer to the description in the
geneSymbolSource - regex: .
(recommend) — shortVariants tag.
- ~N+$
| string -
optional Refer to the description in the
geneSymbolld - regex: ,
— (recommend) — shortVariants tag.
- ~N+$
string o
) ) - Refer to the description in the
transcriptld optional regex: _
- - - shortVariants tag.
MA¥s]+$
) Refer to the description in the
. . string : .
origin optional ] variantOrigin tag in
— - [choice] '
- shortVariants tag.
string )
_ ) - The name of the wild type
wildTypeName optional regex: . ]
— A — written in the test report.
~+$
array (length: 1- | Comment.
o ) N, string Refer to the contents tag in the
descriptions optional
- - regex: comments tag for usable
~+9) languages and new lines.

12-2.  Example of wildTypes tag

(Example)
"wildTypes”: [
{
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"itemId”: "wildType-1",
"geneSymbol”: "BRAF",
"geneSymbolSource”: "HGNC”,
"geneSymbolId"”: "1097",

"transcriptId”: "ENST@0000288602.6",

"origin": "somatic”

_h

A
"itemId”: "wildType-2",
"geneSymbol”: "KRAS",
"geneSymbolSource”: "HGNC",
"geneSymbolId": "6407"

-}

"itemId”: "wildType-3",
"geneSymbol”: "NRAS"”,
"geneSymbolSource”: "HGNC",
"geneSymbolId"”: "7989"

3
]
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VAl 1.9 NI
array Cemmgurz=1v,

string
regex:
2+5)

VAl 1.1 NI
array Cemmgur 11V,

string
regex:
A+5)
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13. druggability tag

This tag provides information on druggability.

Key Condition Data type Description
. ] ) Aggregation tag for information
druggability optional object .
on druggability.
+2-+13-1. Tags within druggability tag
Key Condition Data type Description
) ) ) optional array (length: 1- | Information on companion diagnostics.
companionDiagnostics . o .
(recommend) N, object) Each object in the array must be unique.
string ] .
] ) An ID assigned to a druggability.
itemld [required] regex: ) o
A+ It must be unique within this case report.
T+
Target molecular
array (length: 1- .
) alterationsatteration(itemld).
) ) N, string o L
alterationltemlds [required] If a drug corresponds to a combination of
regex:
N & $) multiple molecular alterations, multiple
T+
itemlds should be specified.
Information on drugs.
i array (length: 1- | ¢ For a single agent, specify only one array
drugs [required] . o _
N, object) element, and for combinations, specify
multiple array elements.
string ) ) )
) The name of the drug written in the testing—
drugName required regex: '
company's report.
~+$
string
innDrugName required regex: International Nonproprietary Name.
+$
array (length: 1- | Description on druggability.
o ] N, string Refer to the contents tag within the
descriptions optional
regex: comments tag for usable languages and new
~+9) lines.
) ) . Information on comprehensive genomic
comprehensiveGenomi optional array (length: 1- .
- . profiling.
cProfiling (recommend) N, object) o )
Each object in the array must be unique.

80




string

An ID assigned to a druggability.

81

itemId [required] regex: ] T
At It must be unique within this case report.
-+
Target molecular
array (length: 1- .
) alterationsatteration(itemld).
. . N, string - o
alterationItemlIds [required] If a drug corresponds to a combination of
regex:
A & $) multiple molecular alterations, multiple
T+
itemlds should be specified.
Information on drugs.
*¢For treatment options using a single agent,
) array (length: 1- _
drugs [required] ) specify only one array element, and for
N, object) , . .
treatment options using combinations,
specify multiple array elements.
string ) ) )
) The name of the drug written in the testimg—
drugName required regex: '
company's report.
~+$
string
innDrugName required regex: International Nonproprietary Name.
+$
array (length: 1-
. N, string
knowledgeBase optional The name of the knowledge base.
regex:
N+9$)
. string
] optional ]
evidenceLevel regex: Evidence level.
(recommend)
~+$
string
cancerCode optional regex: Cancer code.
+$
string
cancerName optional regex: Cancer name.
N+$
array (length: 1- | Description on druggability.
o ] N, string Refer to the contents tag within the
descriptions optional
regex: comments tag for usable languages and new
~+9) lines.
+2-2:13-2. Example of druggability tag




(Example)
"druggability”: {
"companionPiagnostics”: [
{
"itemId”: "druggability-Cbx-1",
"alterationItemIds”: [

"variant-1"
]7
"drugs": [
{
"drugName": "PERJETA®afatinib",
"innbrugName"”: "pertuzumabafatinib"
}’
{
"drugName": "HERCEPTIN®ertetinib",
"innbrugName”: "trastuzumaberltetinib"
}
]
3a
{

"itemId”: "druggability-Cbx-2",
"alterationItemIds": [

"variant-2"
_ 1
"drugs”: [
_{
"drugName": "PHESGQO®",
"innbrugName": "pertuzumab, trastuzumab, and vorhyaluronidase alfa”
Y

_ 1
_ 3
1,
"comprehensiveGenomicProfiling”: [
{
"itemId": "druggability-CGP-1",
"alterationItemIds”: [
"variant-2"
1,
"drugs”: [
{
"drugName": "alectinib”,
"innbrugName”: "alectinib”,
"knowledgeBase": [
"OncokKB"
1,
"evidencelLevel”: "A",
"cancerCode”: "NSCLC",
"cancerName"”: "Non-Small Cell Lung Cancer”
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14. pathogenicity tag

This tag provides information on pathogenicity.

Key Condition Data type Description
. ) array (length: 1- | Aggregation tag for information
pathogenicity optional i .
N, object) on pathogenicity.
1+3-+14-1. Tags within pathogenicity tag
Key Condition Data type Description
) An ID assigned to a
string L
. ) pathogenicity.
itemlId [required] regex: ) I
It must be unique within this
N+$
case report.
Target molecular
alterationsatteration(itemld).
array (length: 1- | — | ) )
. Basically, a single itemld is
. . N, string . .
alterationltemlIds [required] described. However, if
regex:
& pathogenicity is composed of
~+9$) o
multiple itemlds, all relevant
itemlds should be described.
string
) Database name.
knowledgeBase [required] regex: )
e.g.) COSMIC, ClinVar
N+$
string
knowledgeBaseVersion optional regex: Database version.
N+$
Database record information.
) array (length: 1- o
knowledgeBaseRecords [required] ) Each object in the array must be
N, object) )
unique.
. string
optional
recordld regex: Record ID.
(recommend)
~N+$
' ) array (length: 1- ) .
field required i Record information.
N, object)
string ]
) Field name.
name required regex:
e.g.) CLNSIG
N+$
) string Value for field name.
value required )
regex: e.g.) Pathogenic
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~4+$

array (length: 1- | Comment.

o ) N, string Refer to the contents tag in the
descriptions optional
regex: comments tag for usable
~+$) languages and new lines.

14-2.  Example of pathogenicity tag

(Example)
"pathogenicity”: [
{
"itemId"”: "pathogenicity-001",
"alterationItemIds": [
"TESTQ0Q1"
:|_L = EE '2‘2 ”7

"knowledgeBase": "COSMIC",
"knowledgeBaseVersion”: "vXX(20240123)",
"knowledgeBaseRecords”: [

{
"recordId": "COSM@@Q",
"field": [
{
"name”: "MUTATION_SIGNIFICANCE_TIER",
"value': "3"
})
{
"name": "COSMIC_SAMPLE_MUTATED",
"value”: "1"
}
]
}
]’

"descriptions": [
"MUTATION_SIGNIFICANCE_TIER: 3",
"COSMIC_SAMPLE_MUTATED: 1"

]

3
{

"itemId"”: "pathogenicity-002",

"alterationItemIds”: [
"TESTQ@21",

"TEST003"
_ 1

"knowledgeBase": "ClinVar”,

"knowledgeBaseVersion": "20240321",

"knowledgeBaseRecords”: [

{
"recordId”: "12345",
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"field”: [

{
"name"”: "CLNREVSTAT",
"value: "criteria_provided,_multiple_submitters,_no_conflicts”
})
{
"name”: "CLNSIG",
"value”": "Pathogenic”
}
]
}
]’

"descriptions”: [
"CLNREVSTAT: criteria_provided,_multiple_submitters,_no_conflicts”,
"CLNSIG: Pathogenic”

]
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15. Other notes

Precautions.

15-1. itemId

The value of itemld must be unique within the file. The value can be any string.

15-1-1. Example of itemlId description

Examples of itemld values for each tag are as follows.

For variants tag

"itemId”: "variant-1"
"itemId”: "variant-2"
"itemId”: "variant-3"

For otherBiomarkers tag

"itemId”: "biomarker-1"
"itemId”: "biomarker-2"
"itemId”: "biomarker-3"

For sequencingSamples tag

"itemId”: "sequence-1-tumor-dna”
"itemId"”: "sequence-2-tumor-rna”
"itemId”: "sequence-3-normal-dna”

For druggabilitycompositeBromarkers tag

"itemId": "druggabilityeempesite-1"

"itemId"”: "druggabilityecemposite-2"

"itemId": "druggabilityeempesite-3"
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15-2. matePieceLocation
Here, we provide an explanation for matePieceLocation in the breakends tag. We assume
that "upstream" and "downstream" correspond to the direction of decreasing and increasing

positional coordinates along a chromosome in a reference genome sequence, respectively.

Note: These "upstream" and "downstream" are different from those in the transcriptional

direction.

15-2-1. Example of matePieceLocation description
We illustrate how to input matePieceLocation and present representations in VCF format
(v4.3). The examples below are modified from the figure in the following documents:
The Variant Call Format Specification VCF v4.5 and BCF v2.2
https://samtools.github.io/hts-specs/VCFv4.5.pdf

Example of structuralVariationsrearrangenrents:

Direction of increasing positional coordinates along a chromosome.

v

876543 876544
Chrl @— —@
A% VvV
1200000 1200001
Chr2 Q
U X
2222233 2222234
Chr3 ﬁ— —@
Y Z

Descriptions in the standardized format:

- Example®
For the chromosome 2 junction point, the downstream sequence of the junction point is

replaced with another sequence; therefore, the value of matePieceLocation is "downstream".



In contrast, for the chromosome 1 junction point, the upstream sequence of the junction

point is replaced with another sequence; therefore, the value of matePiecelocation is

"upstream".

(ExampleD)
"breakends”: [
{
"chromosome”: "2",
"startPosition”: 1200000,
"endPosition": 1200000,
"matePiecelLocation”: "downstream"
})
{
"chromosome”: "1",
"startPosition”: 876654,
"endPosition”: 876654,
"matePiecelLocation”: "upstream”

}
]
- Example®
For the chromosome 1 junction point, the downstream sequence of the junction point is
replaced with another sequence; therefore, the value of matePiecelocation is "downstream”.
The same is true for chromosome 3; thus, the value of matePieceLocation is "downstream".
(Example®)
"breakends”: [
{
"chromosome”: "1",

"startPosition”: 876543,
"endPosition”: 876543,
"matePiecelLocation”: "downstream”
})
{
"chromosome”: "3",
"startPosition": 2222233,
"endPosition": 2222233,
"matePieceLocation”: "downstream”
}
]

- Example®
For the chromosome 2 junction point, the upstream sequence of the junction point is
replaced with another sequence; therefore, the value of matePiecelocation is "upstream”.
The same is true for the chromosome 3 junction point; thus, the value of matePieceLocation
1s "upstream".
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(Example®)

"breakends”: [

{
"chromosome”: "2",
"startPosition”: 1200001,
"endPosition"”: 1200001,
"matePiecelLocation”: "upstream”

3

"chromosome”: "3",
"startPosition": 2222234,
"endPosition": 2222234,
"matePiecelocation”: "upstream”

Description in VCF format:
The following representation for the above figure is based on VCF v4.5: The numbers in the

leftmost column in the table below correspond to the numbers in the figure above.

#CHROM  POS Ib REF ALT QUAL FILTER INFO

1 876544 bnd_V G 12:12000001G 6 PASS SVTYPE=BND
® 2 1200000 bnd_U A AL[1:876544[ 6 PASS SVTYPE=BND

1 876543 bnd_W C C13:2222233] 6 PASS SVTYPE=BND
® 3 2222233 bnd_Y T T11:876543] 6 PASS SVTYPE=BND

2 1200001 bnd_X C [3:2222234[C 6 PASS SVTYPE=BND
® 3 2222234 bnd_Z G [2:1200001[G 6 PASS SVTYPE=BND

16. For inquires
Please contact the C-CAT Help Desk.
E-Mail: helpdesk_c-cat@ml.res.ncc.go.jp

92




