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I-1. HiY

AR AT ) 670774 Y v IBREOHEREONZBETRET 207+ —~<v }
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?—ﬂ@m~%&7ﬁ—77b%mbé_a#%ﬁfbao

AERNL, CENBAT 7 670774 ) v IIBREICL > UFONIBIETERET — 20
M—W7m 7+ —<v b, CATS (BAT /7 LBAEFHE(L, cancer genomic test
standardized) 7+ —~ v b OfLEEEMH L 2 ERCH B, CATS 74 —<v F DT —
2« AF¥—=i%, JSONEFK 7 7 4 )L "schemajson” IC X o> TEFKINTE Y, KERT
X ZNEMHT 5,

FAOERLUTTH 2, WHENBAT /) L7 07 740 v IREZIT ) RESHEIL,

CATS 74 —=v MicT, C-CAT D & 5 ZtReat RIEPREB ~BZ T2 7 — 2 238
T 5, MAEMFEIREEIL, CATS 7+ —<v P CREINABETRET — XL,
BRIR 7 — & WIS L <. f3Af & 7 2 BT EEAICHRIREA O BRI F 2 3 2. A7+ —=v
b OB E T RET -2 2 NR e T 5, MIKT — 21k, WEoEF AL TIREI LT
TRERHIIAN S & & BHRZWTTRIESE 720, HRE L,

1-2. FHEE

o M IITAER  MEESHE D SUENBA T 2707 74 Y v I REDEIET
HET—2%, 7o, FRE»SHIKT — 2 22 L., BAKB—2ZFHEL T,
fifl % DR TR E I & 7x 2 WIGEEA 3 X OREAREABRIG % R AT 3 2 BEBE. il
L LT, C-CAT,

o BEAEIENE  ARNDAY ) L7077 4 ) v S REOMH 2 ORI RE T — 4

I, R & T BB EEA R R BRGSO & - FHE, e LC. C-CAT #
HAER, MAMRERE & IR ), MEHRIEE L. MESHARIT T 2
RoWwEH.

&  BAFFAN— R BADBIRTREIC, B & 7 5 W I5HE A 0 WK U % BIEAT 72
T—%&_—2, fil& LT, C-CAT CKDB (cancer knowledge gatagase)'?’ OncoKB
(Chakravarty et al, 2017, JCO Precision Oncology),



I-3. I DT

® W :JSON ORI HFEET 5 & %, MHEDIHH

o (IR : BERMINERE <k » CEAREARSEREHICHN T o b REXEOBR
BRI EEONA D &Y K W CRERFERE ORE % Mo 2 AlREtER & - 72
D35, ANHESEOIHE

I-4. 7 7 4 MG
® YFa—F:UTF8

® %47 :JSON
® JRERT ¢ json



II. C-CAT 12 D HIH
II-1. 7 7 4 L DX EE

CREIB AT 7 5 7a 774 ) v ZIREIC X 3 BETRET — 213, MESH%ED2 5 C-CAT
~, CATS (cancer genomic test standardized) 7+ —<v MCCENTILHESH Y 7,

11-2. AJj oo ipH

7 — 2 EA R S NIRRT RHEA, CATS 74—~ v b ~OANOHR TS, itk e ¥
Wi S NGHETRBERIAN LAV T TS0, AN S NETRE L 2 NS 2 A#~— 2
DERE . C-CAT FEMBICHNT 25 Lawvdit, #ikd 242 (Creported” X
Wgrade”) ZIEET 2 L TERTE ET,

v NEETET] L3, BUF T % shortVariants 72 & s T2 % 2R $ Eirv
RADF TV =27 FERIEL, 2RI FUOFEMIEH —>—2 %230 TiEd Y ¥ A,

INOEEREEME 27 1T, A OREMERMEE, 2132 IcHES 2 WA ICEHH
INBETFREOHERE ST AT L TF I, AGEHIHICH 2 BEFHE OfF#HiE. C-CAT
PERRE~L TN T2 L5 I LT AL,

11-3. BV

o TEHEHRBANMEEOHEATHY, TELZLFATLTLEI Y, IVEATLTCWEE
¥, C-CAT &R ICH VT X 0 % L O FEFCHIKRFRGER B ME N0, BEat
DREREREEFEZ L VKL T C-CAT MERROBER LV EE o720 T 5AREMS S
VEF, T, BEDKD C-CAT AR T L AEHEIN TR TH, FERkoik off
A, X% oA TG I N EEERH Y £ 3, Jlik C-CAT L v, FEHEHDOA
TEDOWTREIEL THAET 22 L HBH Y £

o T XWEMPHRINEETCOBETREYE % (1283 5 reported”: false OBETEE D&
HT), TELLTRHMLTCT IV, 29 Thwe, MESTOMERKEREFEO 7 +—~
v PR ED - 12 5A. BREStCHAbEE LY, HAEIC X > Tt C-CAT AL
ROEEDH 720 T 2RREEDH Y £ 3,

1I-4. 7%

FIEHHNT C-CAT ICFFADOFEHIEIT, X CTiRfiL TvwE 3,



III. metaData %X 7
A ZAERE LIRS B,

schemaVersion ¥ —. referenceGenome X 7', configOptions X 2°, comments X 7' 23 & %

na,
¥ — WG T— 28 A
metaData WA FT2 I | ARTF—2EK RS
III-1. schemaVersion ¥ —
¥ — WG T— 28 A
p&2l|
schemaVersion WZH BRI - JSON 7 7 A VDR F —<EFNN—V a v
~0-9¥%.]+$

III-2. referenceGenome £ 7

V7 7Ly RT 7 LR T 2 1EHRE T 5,

¥ — A E S 7 — A A
referenceGenome WZH F7x b V7 7Ly A7 LEANICEET 5 1E5H

III-2-1. referenceGenome % 7' P4 D f#i

¥ — WRSAE T =20 B
pel . R
name i T @E/ﬁ\?ﬂijfﬁﬁﬁf@ifﬁ LV 77 VLV RT )
s LA 4 % BT %,
pEl V7 7Ly Ry LSO GRC (77 L5
grcRelease WE IEHZEH . ayy—v7L)) Y —2 ID ZE#i+ 3,
“GRC.+$
BeFl(FR & : 0~ | name X ZWCRE#KL 72V 7 7 L v 27 7 LEH]
descriptions (593 N, S @%tﬁ?qi. )
IERIERH S ES X OSITIc oWV T3, comments X
~+$) 7' D contents X 7' % ZH4,




III-2-2. referenceGenome % 2" 25l

(5l 1. NCBI DMl
"referenceGenome"”: {

"name”: "GRCh38.p13",

"grcRelease”: "GRCh38.p13",

"descriptions”: [

"Homo sapiens (human) genome assembly GRCh37 (hg19) from Genome Reference

Consortium."”

]

3

(#51 2. ucsc D FLHH)
"referenceGenome”: {
"name”: "hg38Patch11”,
"grcRelease”: "GRCh38.p11",
"descriptions”: [
"GRCh38 Genome Reference Consortium Human Reference 38 (GCA_000001405.22))"
]
3

(5l 3. GbC D FCHMHN)
"referenceGenome”: {
"name”: "GRCh38.d1.vd1",
"grcRelease”: "GRCh38",
"descriptions”: [
"Homo sapiens (human) genome assembly GRCh38 (hg38) from GPC, GRCh38.d1.vd1"”
]
3

1II-3. configOptions & 7
C-CAT CKDB @ & 9 B AHGR =R D~y F v /2l s 27,

VA | T—X .
*— ol A At

FTY | BARRBR— R D~y F v BT B HIEIERER £

figOpti S-S
configOptions aot |




1I-3-1. configOptions & 2" D figi

¥ —

DI

F— 5

E

typeLabelsInte
rpretedAsKbA

mplification

(553

BAI(RE -
I~4, X%
50
[ER

AR — 22 B % "amplification" (2 v —
BOHE) & LCRI NG, RESHEH OB
THEE T v,

ROFYPL D> & FIN (HEHIHN CEEAT) ,

- "copyNumberAlterationType: amplification”

- "copyNumberAlterationType: gain"

- "copyNumberAlterationType: duplication"

- "rearrangementType: duplication”

(77 # v b: "copyNumberAlterationType:
amplification",

"copyNumberAlterationType: gain",
"copyNumberAlterationType: duplication")

0ss

typeLabelsInte
rpretedAsKbL

B (R -
1~5, XF
51))
(R

DAHIGER — 21 BT 5 "loss" (2 v —HIHA)
LT E NS, BRESHEH OMIET2E 7
~
ROEPI A O R (BEHNN TEEARTD)

- "copyNumberAlterationType: loss"

- "copyNumberAlterationType: deletion"

- "copyNumberAlterationType: homozygous
deletion"

- "rearrangementType: deletion"

- "rearrangementType: exon skipping"

(77 # v b: "copyNumberAlteration Type:
loss",

"copyNumberAlterationType: deletion",
"copyNumberAlterationType: homozygous

deletion")




DA — AT BT % "geneFusion" GE{E Tl
&) L LTRRE NG, AR oM s T2
7~

ROGERIEL D HFR (EHIHTEEAT)

- "rearrangementType: gene fusion"

AR - .\ .
typeLabelsInte o - "rearrangementType: gene fusion and
~4, XF
rpretedAsKbG (i3 5) frameshift variant”
eneFusion ERA] - "rearrangementType: bidirectional gene fusion"
FRARS
- "rearrangementType: other"
(77 # /v b: "rearrangementType: gene fusion",
"rearrangementType: gene fusion and frameshift
variant",
"rearrangementType: bidirectional gene fusion")
DA — 21 B % "inversion” G#f7) & L
THRE N5, RERKHMEHOBEGTRE 7 <
BAGRE | v
typeLabelsInte O - -
. 1~3, XF | ROEPRH 5FER (BN CTEEAT)
rpretedAsKbIn (A= . .
. %) - "rearrangementType: inversion"
version . .
[EIRA] - "rearrangementType: truncation"
- "rearrangementType: other"
(77 # v b: "rearrangement Type: inversion")
DA — 21T BT % "deletion” (KE) &L
THME N2, BMESEHOBEGTRE 7 <
Mo RIEH IS % shortVariants % 7' 1
5 RH&TIE 7 £, copyNumberAlterations & 7" &
rearrangements X 7 D XK & KT,
ROERI A O R (BEHNN TEEARAD)
FiHl(E & ¢ | - "rearrangementType: deletion"
typeLabelsInte . .
" 1~8, XF | - "rearrangementType: truncation"
rpretedAsKbD 9= . .
. ) - "rearrangementType: splice variant"
eletion . o
[EIRA] - "rearrangementType: exon skipping"

- "rearrangementType: other"

- "copyNumberAlterationType: deletion"

- "copyNumberAlterationType: homozygous
deletion"

- "copyNumberAlterationType: loss"

(77 # v b: "rearrangementType: deletion")




typeLabelsInte
rpretedAsKbD

uplication

[53=3

FeHl (R -
1~6, XF
7))
LERA]

DA — 21 B % "duplication” (FEHE) &
LCMEng, REAHENOEETRE 7~
by

ROERI A O R (BEHNN TEEARAD)

- "rearrangementType: duplication"

- "rearrangementType: tandem duplication”

- "rearrangementType: other"

- "copyNumberAlterationType: duplication”

- "copyNumberAlterationType: amplification"

+ "copyNumberAlterationType: gain"

(77 # v b : "rearrangementType: duplication",

"rearrangementType: tandem duplication")

typeLabelsInte
rpretedAsKbT

runcation

Eeg (R
1~7, XF
51))
[EiRt]

DA GRS — A1 BT % "truncation” (FEifE) &
LT ng, REAHENOBEETRE 7~
o

ROEPI A O R (BEHNN TEEARAD)

+ "rearrangementType: truncation”

- "rearrangementType: deletion"

+ "rearrangementType: inversion"

- "rearrangementType: other"

- "copyNumberAlterationType: loss"

+ "copyNumberAlterationType: deletion"

- "copyNumberAlterationType: homozygous
deletion"

(77 # /v b: "rearrangementType: truncation")

typeLabelsInte
rpretedAsKbE
xonSkipping

[53=3

FeH (R -
1~4, XF
7))
[EIR=]

3 A G~ — AT BT 5 "exon skipping" (=¥ ¥
YRE) L LTRSS WD, RS O#IE
THEE T v,

ROERI A O R (BEHNN TEEARAD)

- "rearrangementType: exon skipping"

- "rearrangementType: splice variant"

- "rearrangementType: deletion"

- "rearrangementType: other"

(77 # /v b: "rearrangementType: exon

skipping")




typeLabelsInte
rpretedAsTran

slocation

BAI(R X -
1~2, ¢
2y
[

DS AHIEE~ — 21T 31T B "translocation”  (H5E)
LRI NG, RESHEROBLRTREE S

~)v

o

ROEPYL A 5 &R (BHIH CEHEARAD

+ "rearrangementType

- "rearrangementType

: translocation"

: other"

(77 # v b: "rearrangementType:

translocation")

typeLabelsInte
rpretedAsKbR

earrangement

[53=3

[IREZII€ -
1~18, XF
7))
LERA]

P AR — R B % "rearrangement”  (F

B & LTRIRE G,

T b,

AL OB LT 5

ROEPYL A 5 &R (BHIA CEEARAD

- "rearrangementType
+ "rearrangementType

frameshift variant”

- "rearrangementType:

+ "rearrangementType

+ "rearrangementType:
+ "rearrangementType:
- "rearrangementType:
- "rearrangementType:
+ "rearrangementType:
- "rearrangementType:

- "rearrangementType:

+ "rearrangementType

: gene fusion”

: gene fusion and

bidirectional gene fusion"
: duplication”

tandem duplication”
deletion"

inversion"

truncation”

splice variant"

exon skipping"
translocation”

: other"

- "copyNumberAlterationType: amplification"

+ "copyNumberAlterationType: gain"

- "copyNumberAlterationType: duplication"

- "copyNumberAlterationType: loss"

- "copyNumberAlterationType: deletion"

+ "copyNumberAlterationType: homozygous

deletion"

(77 # v b: "rearrangementType: other")

I11-3-2. configOptions & 2 ZC#kfl

(GI))
"configOptions”: {

"typelLabelsInterpretedAskKbAmplification”: [
"copyNumberAlterationType: amplification”,

12




"copyNumberAlterationType: gain”,
"copyNumberAlterationType: duplication”

T,

"typelLabelsInterpretedAskbLoss”: [
"copyNumberAlterationType: loss”,
"copyNumberAlterationType: deletion”,
"rearrangementType: deletion”

:I)

"typelLabelsInterpretedAsKbGeneFusion”: [
"rearrangementType: gene fusion”,
"rearrangementType: gene fusion and frameshift variant”,
"rearrangementType: bidirectional gene fusion”

T,

"typelLabelsInterpretedAskbInversion”: [
"rearrangementType: inversion”

T,

"typelLabelsInterpretedAskbbeletion”: [
"rearrangementType: deletion”

T,

"typelLabelsInterpretedAskbbuplication”: [
"rearrangementType: duplication”,
"rearrangementType: tandem duplication”

T,

"typelLabelsInterpretedAskbTruncation”: [
"rearrangementType: truncation”

]

3




II-4. comments X 2"
BE T (variants), ¥4 4~ — 7 — (otherBiomarkers), sequencing sample {f#R
(sequencingSamples) I3 % 2 X v b ZGl# T 5, itemlds ¥—t a X v P& ANDS
contents ¥ —03&EN D,

¥ — DA ES e 7= A A
H(RE 0
RARE 01 vy s 7,
comments = ~N., #7 o
20 oA TY =7 Pid—HThd L,
I

1II-4-1. comments & 2 N DfEHT

o] — ' .
¥ — P 7=z GILE|
BG T (variants), ~3 4 4= — # — (otherBiomarkers) .
FiH (K X ¢ | sequencing sample {##i(sequencingSamples) ® itemld (#
0~N, XF | #dn], EFEIIAT) %l
itemlds | #%H 1l JEGIRD 3 A v P 2T 254, itemlds DR X130 &
IERHE | F5,
~+$) ¥itemld %Gk L 72856, C-CAT FAEM R~ TEEH I
R0
KO (& - i;t‘emld 0:%:3::5 = A @:V\]ﬁj B )
N ﬁﬁﬂﬂicit WEEE 72 IFHAGE. BHSCh oSt — NI
o Hah, SAPHCHITE &0 254 BB OEZTHITT
contents | #7H ¢l .
| e »
Ai$) :%Eif@X%éﬂc@é\aﬂiﬂkﬁﬂ — F&&® 4,000 3CFLL

11I-4-2. comments & 27 52 &l

(¢I))

"comments”: [

{
"itemIds": [1,
T itemIdsBidl D& & 20D B I S fk~Da X v b 2K T,
"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.”,

"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.”

14




THASICS T2 &Y 256 1E, IoHERL LTHl) il 5,
]
3,
{
"itemIds": [
"variant-1"

TRPEDERBUNFERICN T2 2 A v F 25T 25013, WROitenIdZil#lld 5,

:I)
"contents”: [
"TSC1 functions independently of TSC2 and mTORC1.”
]
1
{
"itemIds": [
"variant-1",
"variant-5"
TR OZRBEFERICONT 2 a2 v 2T 25613, EBDOitenldZil#H T 5,

1,
"contents”: [

"Although Cb4 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 Tscl1-/- cells. (Kai Yang et al.)”

]
}
]

15



1V. testlnfo % 7

AR Z LT 2,
¥ — IAEESES T—2H B
wanio | |77 st s
IV-1. testInfo £ 7' N D fiFa
¥ — MRS 7= A
pEZl
testld WA IEHIRHE - wESH AT 2 FEED ID
~+$
BECHAT 2 RiFOMAEDE,
- "tumor-only": JEEAR{IKD L CTZ 1T o T
256
- - "tumor and matched-normal": JEE#RIA & IEH
testType WA [é;zﬁj] MEOKECHEH L w254
- "tumor-only (cell-free)": &L 7 UV —ffkd &
T 21T > T\ 255
- "tumor (cell-free) and matched-normal":
7 ) —ifk & IEEEEOBECHEHAL Tw 3 5A
targe.tRegion - fti;;f}[i : bt?d 7 FTANTERINTHE X =7y MEE O
Version N—=Va Vv
N+$
pEZl
softwareNam o
TR IERIERE LS 7 by = T4
¢ ~+$
softwareVersi - E;;i‘: : softwareName ICFEf L 72V 7 b U = T D=
on At$ a v
pEZl ER L7z A iS4,
panelName WA BRI - MR S L TR AN AR EE CHEDT
A+$ 1. HRiIC C-CAT £ MO C &,
pEZl
panelVersion WA IEHRI panelName ICFRH L 72 ¥ A MR DN —V 3 v
~+$

16




IV-2. testInfo £ 27 Ze #8451

(¢I))

"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"




V. sequencingSamples & 2~
HHECS —2 9 —12 & % sequencing sample fifHi % i 3.,

AZEES .
¥ — 7= B
lis 3
sequencin o A (R &+ 1~N, sequencing sample THHEN X 7,
gSamples F7Vzo ) | EHOKFTV s b ETHE L,

sequencingSamples % Z°DRF| D F X 1%, tumorOrNormal D23 fEEHifAk (tumor) F 72 13
IEHE#fA (normal), nucleicAcid D i DNA #{&(DNA) % 7z 13 RNA #i{&(RNA) & ¥ 3
LR T4TH %,

V-1. sequencingSamples & 2" N D figait

¥ — WG | T B
itemlId WA LT:;@;;;J : Ao 1D,
) At —fEFINT—EOXFITH S L,
sequencing sample 25 BEES B4 (tumor) 2> 1E
cumorONormal i XFH | H B (normal) 7 & FE#.
[EER=] - "tumor"
* "normal"
55 N 7= 25 DNA Wik k2> RNA Bk
nucleicAcid 07 XFF | kAR
[ERF] | - "DNA": DNA #efkiisk
- "RNA": RNA #{& sk
MR DNE D 2 TR © e % 5l H.
. " pEZl - "pass": %
resultQuality = o reference’s BE
- Mfail": AR
pEZl
specimenType 9= IERERE | RESHOREFICEHH T LT 2 BRIKD ]
N+$
BeAl (R
) . X1~ | WEE TR,
sampleMetrics BN aoy [ ilogsrva s bk monac L,
=7 F)
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value WA K fiE

T A
(1) 91.52

Pl

~+$

unit WA IEAIRE ¢

HIE fiE o HAL,
HALIRENRTIC XL > TER 3,
(#) %
WREREA R 7 7 — D041 null Z5LET 5,

Pl

vpe R

MEMD % 4 7

- "totalReadCount": v v I T l) —F
EETRY — VL

- "totalMappedReadCount™: = v 7I L7248 Y
— M

- "duplicateReadsPercentage": FE{EH

- "mappedReadsPercentage": = v &'V /%

- "meanReadDepth": P45 HGERE

* "medianReadDepth": ¢ BUREE D rf YufiE

X BRSO E R 2 3 2 & 13, AT
C-CAT iz 2,

[FZ€=3
X 10~
(553 N, XF
i)
GERA]

suspectedSample

States

[avx ] oX57%5%b LV DNA £ 721
RNA % ¥ 7V oREEZER (BHIN CHEEA
CIDES

- "contaminated": I v & I O A[FEME

- "deaminated": FFPEDNA icEBJ 5> F v v D
Wt 7 2 7 LA 5EE 7 vl REME

- "fragmentated": (FFPE DNA) Wik {bA3 885
7 AT RETE

- "degraded": (RNA) 73fifH3BE% 7 vl etk

+ "low tumor purity”: {KJEEHILEHE

- "low depth": {KFEHGRREE

V-2. sequencingSamples & 7 G {5l

(GI))
"sequencingSamples”: [
{
"itemId"”: "sequence-1-tumor-dna”,
"tumorOrNormal”: "tumor”,
"nucleicAcid”: "BNA",
"specimenType”: "FFPE",
"sampleMetrics”: [
{
"value”: 91.52,
"unit”: "%",




}
{

}
]

"

"type": "duplicateReadsPercentage

"value”: 87.31,
"unit": %",
"type": "mappedReadsPercentage"”

"value”: 247,
"unit”: null,
"type": "meanReadDepth”

"value”: 238,
"unit”: null,
"type": "medianReadbepth”

"itemId"”: "sequence-2-tumor-rna”,
"tumorOrNormal”: "tumor”,
"nucleicAcid”: "RNA",
"sampleMetrics”: [
{
"value”: 11928428,
"unit”: null,
"type": "totalReadCount”
}!
{
"value"”: 9542742,
"unit”: null,
"type": "totalMappedReadCount”
3
1,
"suspectedSampleStates”: [
"degraded”
]

’

"itemId": "sequence-3-normal-dna”,
"tumorOrNormal”: "normal”,
"nucleicAcid”: "DNA"
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VI. variants % 7

M S N7 E TR 25083 %, shortVariants % 2°, copyNumberAlterations % 27,

rearrangements X 7 3 & E N5,

¥ — WIESEIE Yaritl i
variants =3 F7Y =7 b BETREEREN £ 7

VI-1. shortVariants % 7'

1RIZE S, RIS D AP R I, RI LA & ORER 2L 2,

¥ — WIS 7=z’ i
hortV. B (& o1 | 1HEHEAR HERY O APRKE, RELFALLE
Tt
TR g | ~NL ATV | o 2,
t NN
rants =2 F) | EAORATV s M -EThEI L,
VI-1-1. shortVariants X 2" & fi#tE
WZH .
¥ — 7 — A A
St i
p&E|
. o EIETREICHY LT ID,
itemld WA | IERIREL: " . ~
nih —IEFINCT—EOXFIITH 5 Z L,
pE=l
TEHEH - .
chromosome WZH PO kF S
Aa-zA-Z0-
9 ¥¥-1+$
Qetafk LoYERALE, BEEORBE
12 1d 1-based JERER %2 L, VCF
v4.3 ICHto TR T 5, (GUdkfil & L
T VCFv4.3 D pagel3 ICdH D LD
2, V7 7L v R atCga, BE
. o — WIS at-ga, V7 7L v REHDO CoD
position e = {84 3 D, "position”: 2,
"referenceAllele": "TC",
"alternateAllele": "T" &K+ %, %ib
DY, "referenceAllele” 1V 7 7 L
v ZMGHEE. "alternateAllele" 3725 HtE AL
ERT, )
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P2l

£
cytoband . IEAIZRI ¢ BIETREDHLY A4 PV F
- A+$
2 A Y7 7Ly R,
referenceAllele i IERIREL - VCF v4.3 it o TRl 3 2, aldfl
| AACGTNI+$ | 12 132 position ol % 26,
Zr BIGH,
VCF v4.3 ICft > Tl %, aodfl
. 13 E5E position D% S,
N pE2] _
DA FIA4 - TLA EDo=ATF - T LV
alternateAllele h IERIREL - . .
7 1%, Hl® shortVariants &% 7O HEFHE &
ANACGTN¥*]+$ .
Lo CRlik3 %, 2 DR,
comments X 7' ICHR D itemld &~
FTLATHDEERLRT 5,
alternateAlleleFrequency - il ZERI T L AR (0~1 D)
£ " [N, =
totalReadDepth . B At FE R G ME 1)
£ " cpres
alternateAlleleReadDepth " B 23 LRI o0 U EE (B M 0)
BAESTEOWREF ICTHHINTWEHE
BTREOX 4T,
ROMEH & FEIR L CTELHk.
« "SNV"
- "insertion"
£ p&EL]|
variantType . - - "deletion”
= LER] W
- "delins
- "indel"
+ "MNV"
X ERebs o 2 4 T ERERT 2856
1Z. C-CAT ICEMEK
REEBEY) O FHo
R D{EAT 27 PI—BETHBC
o | GRS s~ -
t ipt N, #7Y=z2 . ‘ . _
ransenp 4 O T KRR R, YRS SR
o ER UEBET 2L oWl o5 RE
PG %
. A pe2l SR FEY) 1D % ek (f7l:
transcriptld
B | EHFEHE: | NM_000368.4),
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AN¥Es]+$

EfEMED 728, sub-number (D RFE
THER) 2E® 5L wiE HEES
3, Ava—Yz=y JHHBOERD
7= OEREFEY) ID ETE L T WiGH

(=

"transcriptld": null & Fl#FT B 2L D
wl,

transcriptDatabaseName

A

S
i)

TEEY ID ICHT 2 7 —2 =2
%o

RD 200 HFENT 5,

- "RefSeq"

- "Ensembl"

transcriptld 25 null D&,

" transcriptDatabaseName": null & 52

sz eb,

transcriptDatabaseVersion

R

S
AL

A+$

FRF— s R—20 =V 2 v EEH
MR WA IE, C-CAT 23%®
ToN—=Ta vpfEHI NG,

regionStructure

R

Byl 1~
N, #7v=x72
F)

BSFRE O fE B 5 R %
o

type

P2l
[ER

MEStoMEF ICEHRINL T 2HE
EF OB I B 2 i R 15,
KA 5 ER L CRLH.

- "promoter”

- "upstream"

- "downstream"

- "intergenic"

- "5'UTR"

- "3'UTR"

+ "exon"

- "intron"

X RS oE IR & 3 2 56
1. HATIC C-CAT I Ehifk,

number

arg

ki

type T exon ¥ 7z 1% intron % &R L 72
Ba., XV vESEREA v ey
Fg % ii#l.
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type T exon ¥ 7z 1% intron %3&R L 7z

totalNumber E TR Bt, =XV vERLEAvibnvolk
= R R
WERttOWREFICHHIN T 5E
574 BB T30 5) & 5Ll
. BIZTOEEL R WEE
. pEZl . Y .
geneSymbol f{\ i - geneSymbol": null & ’aﬂﬁf ‘
B A[AFES] +$ [TERT %)roInoteTJ D X ST, BEER
JoNBBIETHD 25E.
[TERT] %#i#i3 %, [promoter]
13 FEED regionType IZECHT %,
" pEZl WERLOWREFICTHHIN TR
regionName . BRI - HOMATE T 2 R 2 s A & B
= ~+$ il : D4Z4 repeat
HEF DM E,
" e "/}Eyg’f/ L\ﬁﬂﬂuk il L' F,EJ DA
strand - bt +", Wi E oA -,
transcriptld 2% null D&%,
"strand": null & EHFT 5 2 & DAL,
BEESttoMEFICHBPI LTS
DNA L~ CoZEL % 2k,
. JRATE LCHGVS (cHEJLL 7= K30 &
% pEZl 3.
cdsChange i E*}?\?@IE : A YR s =y PHEREC RNA
-+ S FEAALEAE. F 085
nJ va—7 4 v 7IEBORTEUS
1) null &332 &R,
WERLOWREFICHHIN TS X
VXL LT DA R R
% P2l TIBRIF 1 TRILE T 5. X Ofth
aminoAcidsChange . IERIRE - KDV TIRFATE LT HGVS IcHEHL
a A+$ L7=RKiLk 35,
JERIERAEIRE T 7 2 B L e i
Alix, null &322 & HARHE
A (2% ¢ 0~ :ip:jd"ifrianf& £ Lo
i« N. el B (B 0% % Sequence
calculatedEffects - R - Ontology THIHT 5,
snpEff 7 —L @ [Effect (Sequence
"+9)

Ontology) | <. annovar Y —/L®
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VCF [Func.refGene | 1243 % JH
Ho annovar Ti&, User Guide,
Gene-based Annotation @ Output file
1 (refSeq gene annotation) IZf#EiA3 5
D, WEXIHHOHEE% Sequence
Ontology ICEIRTE %,

fisllo 1 EHRICoE 1 HREZEIY 4 C
%,

BH O & LA —ETh b T L,

sampleltemld

p
H

S

IERIREL

A+$

sequencing sample fE#
(sequencingSamples) @ itemld % 7t
. YFERPRIEI NS v TS
WMeRT,

variantOrigin

R

XS
i)

PG Ha ok A AR TEAE N R 51 B Sk s % B2
#o
XC-CAT T, MAilfig sk >4 5
R A sk A C. BB T % 03 ARIER~
—RAONRELEZ T D, AIH7%N
Bierid. (RMIREZE R (BE) AR
—AMRMEHEIN D,

- "somatic": {ARHMHAEHIK

- "germline": ABEHINERH H2k

- "likely somatic": BRI | fEEE D
HOREICIH T, Rl L AR
INBHE KM AR (BE) o
HFER—2ABER TN S,

- "likely germline": Ui |35
B ORI BT, ARSI RS Hsk
ETVRIN GG AR
®O(EE) OHE~—AMEHI
%,

matched

R

7 — A

JEER A & IR R 2 I L CigdT L

72D

approved

MR

7=

Mttt oOMERERESE. i3z
NICHES iR I, AREHE LT
R X N7 BIETRE (true) . 2D
T (false) 25
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(F7 # b:true)

MESttoOMERERESE. i3z
NICHES S H ISR S N B RO
AR,

KA bIFEIR L CRUHL

- "clear": WEBRX 7x { M

- "equivocal": low confidence 7z &',
M I BEIR & 235% %

- "suppl": #H OB X DAV ICE

bbF, BRICHET 2 EMEREL
WG EICHERT S
(77 # b: "clear")
Xclear, equivocal Dfr, DA HIFHE~
— R Ao 2R T 21T 5. REEM
S ORI S 2356 1%, FHTic
C-CAT I B,

P2l

d
grace [ ]

MR

WAL ORE®IREE, Tk%
MICHET B MEF ICRM S WAL R T
reported 7 — LT BB DED,

Xtrue DA, C-CAT FAEMERICH
N3 5,

VI-1-2. shortVariants % 7 5l #§ {4l

(5l 1. SNV D FEERA)
{
"itemId": "variant-1",
TitemIdi (3R X N8 E TR ISR L, BMEAHEEO LI 2R 5,
"chromosome”: "9",
"position”: 135781005,
"cytoband”: "q34.13",
"referenceAllele”: "C”,
"alternateAllele": "G",
T "position” & "referenceAllele”. "alternateAllele”|IVCF v4.3D L — WIZHE > CTRiHT
%,
"alternateAlleleFrequency”: 0.54,
"alternateAlleleReadbepth”: 108,
"totalReadbepth”: 200,
"variantType”: "SNV",
"transcripts”: [
{
"transcriptId”: "NM_000368.4",
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"transcriptbatabaseName”: "RefSeq”,
"transcriptbatabaseVersion”: "Release 99",
"regionStructure”: [
{
"type": "exon",
"number”: 15,
"totalNumber”: 23
}
1,
"geneSymbol”: "TSC1",
"cdsChange”: "c.1960C>G",
"aminoAcidsChange”: "p.Q654E",
"calculatedeffects”: [
"missense_variant”
]
}
:I)
"sampleItemId”: "sequence-1-tumor-dna”,
"variantOrigin”: "somatic”,
"matched”: true,
"reported”: true

(#] 2. insertion D ECHH)
{
"itemId”: "variant-2",
"chromosome”: "8",
"position”: 37553560,
"cytoband”: "p11.23",
"referenceAllele”: "A",
"alternateAllele”: "AAGCGGC”,
"alternateAlleleFrequency”: 0.4953,
"alternateAlleleReadbepth”: 368,
"totalReadbepth”: 743,
"variantType”: "insertion",
"transcripts”: [
{
"transcriptId”: "NM_025069.2",
"transcriptbatabaseName”: "RefSeq”,
"transcriptbatabaseVersion”: "Release 99",
"regionStructure”: [
{
"type”: "exon”,
"number”: 1,
"totalNumber”: 2
}
:I:
"geneSymbol”: "ZNF703",
"cdsChange”: "c.63_64insAGCGGC",
"aminoAcidsChange": "G21_G22insSG"
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]

’
"sampleItemId”: "sequence-1-tumor-dna”,
"variantOrigin”: "somatic”,
"matched”: true,
"reported”: true

(f5 3. deletion DFCHHI)

{

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

"position”: 27097751,
"cytoband”: "p.36.11",
"referenceAllele”: "TC",
"alternateAllele”: "T”,
"alternateAlleleFrequency”: 0.1203,
"alternateAlleleReadbepth”: 32,
"totalReadbepth”: 266,
"variantType"”: "deletion”,
"transcripts”: [

{
"transcriptId”: "ENST@Q0000324856.13",

"transcriptbatabaseName”: "Ensembl”,
"transcriptbatabaseVersion”: "v99”,
"regionStructure”: [
{
"type": "exon",
"number”: 12,
"totalNumber”: 20
}
1,
"geneSymbol”: "ARID1A",
"cdsChange”: "c.3340delC”,
"aminoAcidsChange”: "p.P1115fs*46",
"calculatedEffects”: [
"frameshift_variant”
]
3
]7
"sampleItemId”: "sequence-3-normal-dna”,
"variantOrigin"”: "somatic”,
"matched”: true,
"reported”: true

(f§l 4. delins D FC#EMHI])
{
"itemId”: "variant-4",
"chromosome”: "1",
"position”: 26696982,
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"cytoband”: "p36.11",
"referenceAllele”: "GC",
"alternateAllele”: "TT",
"alternateAlleleFrequency”: 0.0993,
"alternateAlleleReadbepth”: 52,
"totalReadbepth”: 524,
"variantType"”: "delins",
"transcripts”: [
{
"transcriptId”: "NM_006015.6",
"transcriptbatabaseName”: "RefSeq”,

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

"type": "exon",

"number”: 1,
"totalNumber”: 20
}
1,
"geneSymbol”: "ARID1A",
"cdsChange”: "c.579_580delinsTT”,
"aminoAcidsChange”: "p.E193_P194delinsbS”
}
]7
"sampleItemId”: "sequence-1-tumor-dna”,
"variantOrigin"”: "somatic”,
"matched”: true,
"reported”: true

(#5 5. TERT promoter ® FC#kfil)
{
"itemId”: "variant-5",
"chromosome”: "5",
"position”: 1295113,
"cytoband”: "p15.33",
"referenceAllele”: "G",
"alternateAllele”: "A",
"alternateAlleleFrequency”: 0.163,
"alternateAlleleReadbepth”: 15,
"totalReadbepth”: 92,
"variantType"”: "SNV",
"transcripts”: [

{

"transcriptId”: "ENST00000310581.9",
"transcriptbatabaseName”: "Ensembl”,
"transcriptbatabaseVersion”: "Release 99",
"regionStructure”: [

{

"type": "promoter”
}
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1,
"geneSymbol"”: "TERT",
"regionName”: "TERT promoter”,
"cdsChange”: "n.1295113C>T",
"aminoAcidsChange”: null,
"calculatedEffects”: [
"TF_binding_site_variant”

]
}
]7
"sampleItemId”: "sequence-1-tumor-dna”,
"variantOrigin”: "somatic”,

"matched”: true,
"reported”: true

VI-2. copyNumberAlterations % 2
I Nz a3 v —HABICH L CRRKT 247 ThH 5,

*- VAR | 7 A e
A (R \
. - | e —HEEEN 2 S,
copyNumberAlterations = 1~N, #7 - N
SEVSS B DEA T2 MI—HETHB I L,
DS

VI-2-1. copyNumberAlterations % 2" N D figiit

¥ — MRS | T2 W G|
p&EL]|
BIETREICHY LT ID,
itemId PR TEHIERHL
em Af$ IR T EOLFIITH S T &,
pe2l
IEHIREL -
chromosome 53 /I\[a—zA-ZO- R ES
9 ¥¥-1+$
startPosition (=3 B Pettfh EoBIAAIE (1-based I X 2 5C#K)
p&EL]|
startCytoband (S =3 IERERE | FRIEOY A Foxv F
N+$
endPosition [A5=3 HEL Pettff L of% T 7iE (1-based 12 X % Flik)
pe2l
endCytoband (S 5=3 TEHERH | KTEDY A4 Poxv ¥
N+$
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o v — R OREE & BT,
value, unit D 2 0D F =LK EF 7Y

iﬂﬁ:”éﬁ = 7 F OfEH], unit 23 F 7k 3 fE2 2 DL
copyNumberMetrics [ 5=3 N, AT LH 25513, B2 LofycE
7 ) 5, .
WA o&EF 7Yz biI—ETHBC
L,
value WZH Bl o v — R OWENE
HIFESE value O Hifir,
BB IZ R > & 5FR T RE,
+ "copy number": = ¥ —%{
- "fold-change": TEHRARICN 3 2 fEi5
Btk (FHE(L S h7z) GelUEE O M
. N pel + "log2 fold-change": “fold-change” ®
unit DAYEl
[FEIRA] | log2 &ffe
- "fraction-of-gene": #lE X N7 BIET
THED 5 b 3 v — AL L 7D E]
Ao
XZ oo B2 EHT 254I1C>, F
fific C-CAT i S,
BAEXMOMEHIRNEE. $3xh
ICHES 2 WS HIC R & A 2 v —
WXL T,
RH o IEIR L CTRLHG
- "amplification”
copyNumberAlterationT . FH ' "gam'.' .
WZH . - "duplication”
ype [EHR]
- "loss"
- "deletion"
- "homozygous deletion"
+ "neutral”
¥ A D 2 4 T ERERT 285613,
HAIC C-CAT 1 Fhiiik,
Hes (R
T~ . .
transcripts WZE | shortVariants & 7' N &g % 28
N, #7v
7 F)
transcriptld = F;;Q : shortVariants & 2" D g % 2
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AMEs]+$

shortVariants % 7" N D fifai % S,

t iptDatabaseN pEl
ranscriptDatabaseNa i ] transcriptld % A L7234, AHHE S A
me 2 P
P ey s,
transcriptDatabaseVer . el . N
. FE MR ¢ | shortVariants % 7' N D fi#&i % 5 A
sion s
ey (R
) X il~ . . -
regionStructure = . | shortVariants % 7 N D fiti % S
N, A7
=7 )
pel .
tvoe Y| shortVariants % 7' D figii & S8
P [ i
number E=) B shortVariants % 7' N O fifai % 211
totalNumber [E5=3 HEL shortVariants & 7' N DO figai % 1
pel
geneSymbol WA IEHZRI | shortVariants & 7' N D fifgi & S
MA¥Es]+$
pEZl
regionName T IEHIFRH ¢ | shortVariants & 7' N O fEq % 28
N+$
pEZ|
strand iy shortVariants % 7' N D fifai % 211
L] 3
pEl
cdsChange = IEHIFRH ¢ | shortVariants & 7' N O g % 2
N+$
pEZl
aminoAcidsChange = IEHIFH ¢ | shortVariants 2 7 D fifEi & S
A+$
ey (R
&0~ . . .
calculatedEffects [i5=3 . shortVariants & 7N @ fifii & 218
N, 330
BRI -
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~+$)
XS
sampleltemld MR IEHZRIA | shortVariants & 7' N fifii & S
~+$
A .
variantOrigin = - shortVariants & 2" D g % 24
[ER
matched T 7' — B | shortVariants £ 7' N O g % 2
approved = 7' — B | shortVariants & 7' N O figiit % 2
A .
grade i iy | shortVariants % 27" N D fifgit & 2218
GEIRA]
reported Y| 7 — B | shortVariants % "N O figdi &

VI-2-2. copyNumberAlterations & 7 Gr#k {3l

(¢I))
{
"itemId"”: "variant-9",
"chromosome”: "1",
"startPosition”: 8921059,
"startCytoband”: "p36.23",
"endPosition”: 8939151,
"endCytoband”: "p36.23",
"copyNumberMetrics”: [
{
"value": 0.2309,
"unit”: "fold-change"”
4
{
"value": -2.1147,
"unit”: "log2 fold-change”
}
T,
"copyNumberAlterationType”: "loss”,
"transcripts”: [
{
"transcriptbatabaseName”: "RefSeq”,
"transcriptbatabaseVersion”: "Release 99",
"geneSymbol”: "ENO1"
}
T,
"sampleItemId”: "sequence-1-tumor-dna”,
"variantOrigin”: "somatic”,
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"matched”:

true,

"reported”: false

}

VI-3. rearrangements X 7’

BETRA, BE. RORK, Uhk & OBIE AR OERZ LT 5,

¥ — VB LR T—x Bl
BA(EE -1
| R e £ 7.
rearrangements = ~N., A 7v .
s 1) EHO&EA7Y 2 Pz—BTHL T L,

VI-3-1. rearrangements X 2" N D fi#at

¥ — WG| T—s R B
SCFH
BIETREICHY LTS ID,
itemld 0 IERIRE -
e | R | AT EoXTIes sk,
BeA (=
i 2( F BRTEEKO 2 50 7L -7V,
breakends WA 7[\ N , |WAOEF TV i ETHEE
Y
Lo
)
SCFH
BRI -
chromosome W l[ Eéi io RafhkFs
a-zA-Z0-
9 ¥¥-1+§
cartPositi W sy Heta ik b o BiGH7E (1-based 12 X % 50
startPosition H7H
i)
SCFH
startCytoband T IERIREL FHIRRIED Y A b oY F
N+$
dPosit o _— Qe ik o #% 7 HE (1-based 1€ X 25T
en osition KaoH G
L)
pEl
endCytoband =3 IERER: [ KTHEOY A PV
~+$
tePieceLocati (i XA | SRES LofaRarb Rz i, Y
materieceLocation =
CERA] | BALE LR cRl 0B L fEE LT b
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i3 "upstream", PJHELE TR CTHREA L
T\ 385413 downstream”,

R TRLE - 2 O D FRE K
("rearrangementType": "other") D&
3. IEfERT ) 22O ED D, i
WT o LaimHERET 2,

FEAR e I3 R [XT-2.

matePieceLocation| % &,

TL— IV Y R—-1+55Y—F

supportingReadCount FE R . b L < (3 alternateAlleleFrequency
D53Fo
TL—J TV Y F—1+ 3350 -V
totalReadCount =3 B Y FE—PLEWVY - FROAR. dL
< 1 alternateAlleleFrequency @ %3#f,
TL—r7x v P L TOERMT LIV
alternateAlleleFrequen § FE(0~1 D)
! e i | - :
o TL—s Ty KT EICT LA 2
L7z %3 5,
s (R
. - E i~ ) .
transcripts WZH . | shortVariants % 7" N o figi % 2
N, &7
7 )
pEl
transcriptld T IEHIRI ¢ | shortVariants & 7' N D i % 2
NS +$
) . shortVariants & 7" D fifdi % 2,
transcriptDatabase . Pl . :
N = G transcriptld % AJJ L7254, AEHE D
ame FEIRF B
= AN EHESET 5.
. pel
transcriptDatabase . . . .
i f£E | 8RB ¢ | shortVariants & 7 R D g % S
Version
~+$
s (K
. . X1~ . .
regionStructure [Ey=1 | shortVariants % 7" N o i % 2
N, #7¢
7 )
pEl
type WA shortVariants & 2"\ D fifghi & 24
P [ ’
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number (S =3 i shortVariants &% 7" N o fifgi % 2
totalNumber T H®E shortVariants & 7' N o figi % 2
pEl
geneSymbol WA IEHIRHL ¢ | shortVariants & 7' N o g % 2
ANN¥¥s]+$
pEl
regionName £E | IEMERB ¢ | shortVariants & 7' D g % S
~+$
" pEl . R .
strand [E= gt shortVariants & 7' N o i % 2
pEl
cdsChange £ | IEERH ¢ | shortVariants & 7 R Dfifsi % S
~+$
pEl
aminoAcidsChange = IEHIRI ¢ | shortVariants & 7' N D g % 2
N+$
BeAl (R
X0~
calculatedEffects = N. ¥4 | shortVariants % 2" @ fifini % S8
IERIREL
"+9)
BIEFEMERICEWTTL -2V FE
¥ CBIETHOBEAIETH Y =7
DHELH,
transcripts @ 2 2 ® geneSymbol % il
HLARE 2Ol % FEFZICRD,
B (K | geneSymbol (G DNETTAIC A2 T
orderedGenePairs T X0~ |REiL. —E&T D, &I
N. %) | geneSymbol A, B icxf L, A 2355 |-

Wi. B SEREFIRICH 2856
"orderedGenePairs": [

["'A", "B"]
]
LEHET B,
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KD AHNE — ARROBE, < DFTEN
WAk E B, 72 & 22 A", "B"] ]
D%H. ["A","B"] oapmBEING,
1A, "B, B, AT ] s, A,
"B"] L["B","A"] BExNENMBEE
%, (A "B, B, "A"], ['C", "B ]
D X5 CiliA IS 5 & ATRE,
MESMBLAEVRILL 2T, K7D
ANEZEZTEFI W,

MR Z 73BN X N7, breakends
T @ geneSymbol D=7 I3HEE 5 [ DI
Wbl LTifkbit, mWHDO~
THEBRFEI NG,

fﬂ?g\(ﬁj{ transcripts @ 2 2@ geneSymbol % .
(orderedGenePairs @ . REDIEA ALY R E 2 D3FS|
DAYEl FH
THH) DL,
IEHIRE
(1) ["EML4", "ALK"]
N+9)
K EE%ﬁ%@KloTX#Vféﬂtl
X~ * v v O,
skippedExonRanges £ N, 47 rearrangementType (C"exon skipping"
2 1) IR L 25 A. AEE S A &S
%,
pEl
transcriptld WZH IEHIRI ¢ | shortVariants & 7' N D i % 2
AMA¥¥Es]+$
) shortVariants & 7" o fifgi % 2
transeriptDatabaseNa PR i%?‘l transcriptld # AJ) L 72856, AREHD
e R
transcriptDatabaseVers L
. £ | IEEERH ¢ | shortVariants % 7 D g % S
ion s
SCFH
geneSymbol W | IEBIRB ¢ | shortVariants X 7N O fiah % 2
ANN¥¥s]+$
strand =3 [é;iﬁ] shortVariants & 7" o fifgi % 2
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R (&

ZFy FEINT XY vFESOHM, B

exonRange WZH X ;{) ® B T DT B AT
totalExonNumber A=) i XY VOB AELHT 5,
XFEH | T AR 2 007 L —2 2y Fof
insertedSequence (S =3 ERER : | A nrmesl,
AACGTN] | #fiA & N7z BHI DA L 2 WA I,
+$ null Z 53 %,
supportingReadCount = B PR A = b 38 ) = FE B LS
I3 alternateAlleleFrequency ®4rF,
R E S R— T2 ) — FEE VK-
totalReadCount T B FLARWY — PR LI
alternateAlleleFrequency D43 £k,
WEETERRK E L CoZRM 7 L Vg
. . (0~1 i)
alternateAlleleFrequency (= BfE 1 > D EET MK L LCEHE L7 (4
LT %,
iﬂyz”f RNA-seq b1 b h i BB O,
expressionLevelMetrics =3 B oEATY 2 PiE—ETH BT
N, #7¢
S
value W il FHEOH
FEHL R D HAT,
HAT IR D &R,
- "TPM"
, - "EPKM"
unit WZH LI - "FPM"
LERA
- "RPKM"
- "RPM"
X RSN OB 2T 25813, F
Aific C-CAT i B,
ZRpatE DR,
FEANZ R 2> & 32,
type = o + "mean"”
LER . -
+ "median’

+ "standard deviation"
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(F7 # v b:null)

SEBR AT (2 4 (BRI R T 1
WA null % GLE,

X RCLUSL oI & T 3 2 B A,
HATIC C-CAT I FEAg,

sampleSize

ki

ERIHET R AR L 2o 5 v T 4
=,

¥type I null T \WMEZFLH L 7235
A AHEE b IR LS 2,

(F7 4 F:null)

isControl

7=

FEILE % control (IFH,) ik 2 S FREL L
e (true) 2o, HEBHRARD HIRILL 72
(false) 2%,

(77 # v b false)

rearrangementNames

(553

BeAl (R
X 10~
N, XFF
BRI -
A+$)

BT 72 {8 2 O EAR T TSR D
$Hi. il 21X, "EML4-ALK fusion",
BHOEXFINI—ETH D L,

rearrangementType

AR

P2l
[ER]

AL DR EF IR L 78
o x4 7,

RDFERIZ D> HIER,

- "gene fusion"

- "gene fusion and frameshift variant”

- "bidirectional gene fusion"

- "duplication”

+ "tandem duplication"

- "deletion"

+ "inversion"

- "truncation”

- "splice variant”

- "exon skipping"

- "translocation"

- "other"

X LGN D 2 4 T EREHAT 2854613,
FHRiic C-CAT IC B,

sampleltemlId

R

pe2l
BRI -
A+$

shortVariants & 7' N D fifin % 214
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SCFH
variantOrigin (=3 . ) shortVariants & 7" o fifgi % 2
i LR i
matched T 7 —AB1 | shortVariants & 7' N O g5 % 27
approved = 7 — B | shortVariants % 2" D fifgi & S
SCFH
rade i . ) shortVariants & 7" o fifgi % 2
i LR i
reported WA 7 — VB | shortVariants & 7' N O g % 217

VI-3-2. rearrangements X 27 Gt #k {5l

(#51 1. orderedGenePairs 23 {F7ES % 56
{
"itemId”: "variant-13",
"breakends”: [
{
"chromosome”: "2",
"startPosition”: 42510050,
"startCytoband”: "p21",
"endPosition”: 42510050,
"endCytoband”: "p21",
"matePiecelocation”: "downstream”,
"transcripts”: [
{
"transcriptId”: "NM_001145076.3",
"transcriptbatabaseName”: "RefSeq”,
"transcriptbatabaseVersion”: "Release 99",
"regionStructure”: [
"type”: "exon”,
"number”: 7,
"totalNumber”: 22
:Iy
"geneSymbol”: "EML4"

]
3

"chromosome”: "2",
"startPosition”: 29445240,
"startCytoband”: "p23.2",
"endPosition”: 29445240,
"endCytoband”: "p23.2",
"matePiecelLocation”: "upstream”,
"transcripts”: [

{
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"transcriptId”: "NM_001353765.2",
"transcriptbatabaseName”: "RefSeq”,

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

"type": "exon”,
"number”: 3,
"totalNumber”: 10
:Iy
"geneSymbol”: "ALK"
}
]
3
T,

"orderedGenePairs”: [

[MEML4" , IIALK"]
1,
"supportingReadCount”: 30,
"totalReadCount"”: 430,
"alternateAlleleFrequency”: 0.07,

"rearrangementType”: "gene fusion”,
"sampleItemId”: "sequence-1-tumor-dna”,
"variantOrigin”: "somatic”,

"matched”: true,
"reported”: false

Wl2. 7L =27y FZTEICHFH) — PR 7 UABEZ T 2 55)
{

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

"chromosome”: "2",
"startPosition”: 42510050,
"startCytoband”: "p21",
"endPosition”: 42510050,
"endCytoband”: "p21",
"matePiecelocation”: "downstream”,
"totalReadCount”: 330,
"alternateAlleleFrequency”: 0.06,
"transcripts”: [
{
"transcriptId”: "NM_001145076.3",
"transcriptbatabaseName”: "RefSeq”,

"transcriptbatabaseVersion”: "Release 99",
"regionStructure”: [
"type”: "exon”,

"number”: 7,
"totalNumber”: 22
:Iy
"geneSymbol”: "EML4"
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]
},

"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”,
"transcriptbatabaseVersion”: "Release 99",
"regionStructure”: [
"type”: "exon”,
"number”: 3,
"totalNumber”: 10
1,
"geneSymbol”: "ALK"
}
]
}
T,
"orderedGenePairs”: [
["EML4", "ALK"]
]7
"supportingReadCount”: 30,
"rearrangementType"”: "gene fusion”,
"sampleItemId”: "sequence-1-tumor-dna”,
"variantOrigin”: "somatic”,
"matched”: true,
"reported”: false

(#5] 3. insertedSequence 2A TFTES % 54
{
"itemId”: "variant-15",
"breakends": [
{
"chromosome”: "14",
"startPosition”: 234567,
"startCytoband”: "p13",
"endPosition"”: 234567,
"endCytoband”: "p13",
"matePieceLocation”: "downstream”,
"transcripts”: [
{

"transcriptId”: null,
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"transcriptbatabaseName”: "RefSeq”,
"transcriptbatabaseVersion”: "Release 99",
"geneSymbol”: null
}
]
4
{
"chromosome”: "2",
"startPosition”: 321672,
"startCytoband”: "p25.3",
"endPosition”: 321672,
"endCytoband”: "p25.3",
"matePiecelLocation”: "upstream”,
"transcripts”: [
{
"transcriptId”: null,
"transcriptbatabaseName”: "RefSeq”,
"transcriptbatabaseVersion”: "Release 99",
"geneSymbol”: "LINCQ1865"

]

3
T,
"insertedSequence”: "GTNNNNNCAT”,
"supportingReadCount”: 30,
"alternateAlleleFrequency”: 0.07,
"rearrangementType”: "other"”,
"sampleItemId”: "sequence-1-tumor-dna”,
"variantOrigin”: "somatic”,
"matched”: true,
"reported”: false

3

(f5] 4. exon skipping DHE)

{
"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”: [
{

ntypen : M"ayon" ,
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"number”: 13,
"totalNumber”: 21
3
:I:
"geneSymbol”: "MET"
3
]
})
{
"chromosome”: "7",
"startPosition”: 116774881,
"startCytoband”: "p22.1",
"endPosition”: 116774881,
"endCytoband”: "p22.1",
"transcripts”: [
{
"transcriptId”: "NM_000245",
"transcriptbatabaseName”: "RefSeq”,

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

"type": "exon",

"number”: 15,
"totalNumber”: 21

3
1,
"geneSymbol”: "MET"
3
]
3
T,
"skippedExonRanges": [
{

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

(5l 5. translocation DIGHA)

44




{

"itemId": "variant-17",
"breakends": [
{

"chromosome”: "14",
"startPosition”: 105857793,
"startCytoband”: "p11.2",
"endPosition”: 105857793,
"endCytoband”: "p11.2",
"matePiecelocation”: "downstream”,
"transcripts”: [
{
"transcriptId”: null,
"transcriptbatabaseName”: null,
"geneSymbol”: "IGH",
"regionName”: "IGH"

]
3

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

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

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

{
"type": "upstream”
}
1,
"geneSymbol”: "MYC”
}
]
3

T,

"supportingReadCount”: 120,
"totalReadCount”: 435,
"alternateAlleleFrequency”: 0.31,
"rearrangementType”: "translocation”,
"sampleItemId”: "sequence-1-tumor-dna”,
"variantOrigin”: "somatic”,

"matched”: false,

"reported”: true




VIL. otherBiomarkers &% 7
variants &% 710 % 2 8L RELUN DAL F~—Hh — B3 2 R E LT 5, BHE, <
4703774 PARREEMSD, BEEZRAR(TMB), ~7 n#Z&E0#E K LOH) o 3
FEEOANA A~ —H— WG LT W5,

WA . .
¥ — o 7 — 2 A
ES
By (& . _
therBi k X ; variants X 71 H 2 BT REUNDO AL F~—7— BT 21E
otherbiomar - U™~
T L mER R,
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x

VII-1. otherBiomarkers & 2N D fi# g

DAZEES .
¥ — T— 2% i
o "
XA
NAFw—H—IcE YBT3 ID,
itemId WA IERIRE
e g | EINTEOXEIITh C L
TN A~e—h—Dx T,
2 A TIERD HIFER,
« "TMB": #5725 B £14if (Tumor Mutation Burden)
. <'MSI": w4 7 u¥ T I A P ARREM(Micro-
. - p&E2l . .
biomarkerType WZH et Satellite Instability)
T - "LOH": ~7 m &tk D i#4: (Loss OF
Heterozygosity)
X BRI D 2 4 TS 2553, Fiiic C-
CAT Iz BEHifg,
HAEEME DGR,
BAIGR 1 0 o i
) . | EAofATY 2 PE—BTHDE I L,
biomarkerMetrics = ~N, A7 B ) . _ .
2 1) MAHARERE R L, BEBCH OO A 7Y = 7 b
I
% SR ICfE A,
A A
| WA £
value il ) 5.15
HRAEUE D HLAT,
X %ﬁﬂﬂﬁﬁl’\]%l’ XoTHin3
\ EN (& el S o
unit WZH IEAIRI ¢
At (#) %
' BERED 2 F 7 — D iE null 2 LT 5,
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pe| MEHED 2 47, (ffl) Mutations per megabase
type W EHFRI MSIsensor score
~+$ percentage of MSI sites
NA F = — 71— DIREE R R DFEIREL 2> 6 1FE,
. "high"
+ "low"
+ "intermediate”
pe| - "stable"
state =3 . .
[E4R=] + "cannot be determined"
MEEFEL 7203, KRS LU OSE IE. null %
AL,
X EECLAA o EIR I & 3 2 556014, FAfiic C-
CAT 1 2k,
s | stk e v omms,
descriptions = HRSHES L SITIC2 W Tld, comments X 7D
IEHIFRE R
contents X 7 %%,
~+$)
biomarkerOrigin = LI shortVariants % "N D i & SR
LRI
SCFH
sampleltemld WA IEMZKIR © | shortVariants & 7 N D i & S
~+$
matched T 7=l shortVariants & "N D g % SR
approved £ 7 —NAl shortVariants & 2" D fifgi & 214
grade T [é;zg] shortVariants X 7' D & % S
reported WA 7 — A shortVariants & 2" D fifdhi & 2

VII-2. otherBiomarkers £ 2"zt #§{51

5

"otherBiomarkers”: [

{
"itemId": "biomarker-1",
"biomarkerType": "MSI”,
"biomarkerMetrics”: [
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{

"value”: 5.15,

Ilunit" : "%"’

"type”: "percentage of MSI sites”
1,

{

"value”: 2,

"unit”: null

"type": "MSIsensor score”

}
]y
1A UM T H CH7n 2 AL O EAEBIEE T 5556 1X. "biomarkerMetrics” & 7 NICHLIFR
T 5,

"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”,
"matched”: true,

"reported”: true

})

{

"itemId": "biomarker-2",
"biomarkerType”: "TMB",
"biomarkerMetrics”: [
{
"value”: 34.5680122,
"unit”: "Muts/Mb",
"type": "Mutations per megabase”
3
1,
"state": "high"”,
"sampleItemId”: "sequence-1-tumor-dna”,
"reported”: true
IR
{

"itemId": "biomarker-3",
"biomarkerType": "LOH",
"biomarkerMetrics”: [

{
"value”: 24.14,
"unit": "%",
"type": "LOH score”
3
1,

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

"reported”: true
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strand = . . shortVariants & 7' D fifii % 2
iR ”
Pl
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DEXAY
value PR Bfi rearrangements & 27 N ffah % S04
Pl
unit WA rearrangements X 2 N O fifdi & S8
L] § i
Pl
type 593 ] rearrangements & 2 N O g% S8
P L] i ’
sampleSize (G953 R rearrangements X 2 N O i & S8
isControl (593 77— HL | rearrangements X 27 N D fiF i & S
Pl
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reported ‘ DA S ‘ 7 — A | shortVariants % 7' N O fifat % 21

E

iy

VIII-2. expressions & 27"z #l 5l

(¢I))

"expressions”: [

{
"itemId": "expression-1",
"readCount”: 9928,
"transcripts”: [

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

}

])
"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
}
:I)
"sampleItemId”: "sequence-4-normal-rna”,
"reported”: true
}
]
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IX. armLevelChanges & 7
Pettifk - Qe R O 2L DA LT 5,

¥ — DAEESES T—20 B
armLevelCh - fid%l (K& : 1~ | armLevelChange f#RE&EN % 7
anges TN ATV ) | ROEA TV B THB T,

IX-1. armLevelChanges % 2" N D f#iit

¥ — IAEESES T—x B
| o
cemld e R - Getafh - BRI O 2 LicEl Y 1T 5 ID,
nih —HEFINT—EOXFI|TH BT L,
Retfk - B ARBERI D2 LD X 4 7,
£ A TERD BERT 2, FElICOWTIE
International System for Human Cytogenomic
Nomenclature (ISCN) 2020 % £,
- "amp": HEIE
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ype \ GER] | - wepE
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- ex": BMETR TERERK
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fdl (R &
0~N, X7 | AR WET ISR L 223tk - Bt RisEio
armLevelChangeN " .
(533 ¢ ZAL D4,
ames
IEMRB | BB XFIE—ETH s L,
A+$)
XS
sampleltemld IR KA © | shortVariants & 7 N D fifgi & S
~+$
approved (533 7' — B | shortVariants & 7' N O fi#gi % 217
pEl e
grade = e shortVariants & 2" D fighi % 21
GERA]
reported DA S 7 — AR | shortVariants % 7' D it % 28

IX-2. armLevelChanges % 7 stk ffl

(¢I))
"armLevelChanges”: [
{
"itemId": "arm-1",
"armLevelChangeType”: "amp”,
"cytobands": [
{
"chromosome”: "7",
"arm": "q"
3
1,

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

"grade”: "equivocal”,

"reported”: true

IR

{

"itemId”: "arm-2",
"armLevelChangeType”: "del”,
"cytobands": [

{
"chromosome”: "17",
“arm”: lel
}
:I ’

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

"grade”: "equivocal”,

"reported”: true
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4

{
"itemId”: "arm-3",
"armLevelChangeType”: "t",
"cytobands": [
{

"chromosome”: "X",

n ne non

arm”: "q",
"region”: "28"

}:

{

"chromosome”: "14",

n nan

arm”: "q",
"region”: "11.2"

}

1,

"armLevelChangeNames”: [
"t(X;14) (q28;q11.2)"

1,

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

})

{

"itemId": "arm-4",
"armLevelChangeType”: "amp”,
"cytobands": [

{
"chromosome”: "21"

3

1,

"armLevelChangeNames”: [
"iAMP21"

1,

"sampleItemId”: "sequence-1-tumor-dna”,
"reported”: true
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XTI
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descriptions f£= SR X OWITIC oW TIlE, comments & 7 A D
BRI N
contents X 7 %%,
~+9$)
XTI
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DYl 7=l

reported

Iz

shortVariants % 7N O fifiai % i

X-2.nonHumanContents £ 2 5 #{ {5

(C7D]
"nonHumanContents”: [
{
"itemId": "nonHuman-1",
"organism”: "HBV",
"contentMetrics”: [
{
"value": 65,
"unit"”: "reads-per-million”,
"type": "virus-derived read sequences”
}
1,
"descriptions”: [
"Hepatitis B virus.”
1,

"sampleItemId”: "sequence-1-tumor-dna”,
"reported”: false
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XI. compositeBiomarkers & 7
shortVariants % 7'% copyNumberAlterations % ', rearrangements X 7 O EHZ % fHlHEb
+C, HEY—— (EETEEOMAG LY, 3BETORMEGRY) OERELHT

%,
P il
¥ — T— 28 I
IF i
e (=
compositeBio - X0~ |#EE~——DERENX T,
markers TN ATY WO A Tz P iE—ETHB T L,
=7 k)
XI-1.  compositeBiomarkers % 7' O fifi
OB .
¥ — T =20 A
i "
pe|
Ha~—rh—icHlv 4T3 ID,
itemld WZE IERIERB
e g | EPATEOXEIIThS L,
A (RE -2
Hemld P ~N, XFHI | WNR & 75 2857 RE (itemld) DECF,
nentltemlds K 7H
compe EHEH | RO FII—HThB T L,
N+$)
AR 21 B,
fi f\IKE)'C’”ﬁU BESttoREFICTRI LW Eh~— %%
biomarkerNames W e AU
BRI - - -
B o & LFEINE—ETh b T &,
~+$)
A (R 20
N< - We~—7— DAL,
descriptions (S =3 N HEES X OUWfTIc oW Tld, comments X 7D
BRI .
contents X 7 %%,
~+$)
approved = 7 — VA shortVariants % 7 N D fig st % 28
e
d = shortVariants & 7" D fifii % 214
prace LR ]
reported WZE 7= shortVariants X 7' D& % S
XI-2. compositeBiomarkers % 7 G0 {5l
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)
"compositeBiomarkers”: [
{
"itemId": "composite-1",
"componentItemIds”: [
"variant-14",
"variant-15"
1,
"biomarkerNames”: [
"BRAF-NRG1-ALK fusion”
])
"descriptions”: [
"Three genes are fused together to produce the fusion gene BRAF-NRG1-ALK."
:I)
"reported”: true

59




XII. FEHIE
FEFHICOWCEHRT %,

XII-1. itemId
itemld DfiZ, 77 A AVHT—ETH B L, fHIZ. EEDOFH,

XII-1-1. itemld o Z i
itemld 23& %53 24 & 7N TD itemld D D ELHHN T2 WTRT,

variants X 7'

"itemId”: "variant-1"

"itemId"”: "variant-2"

"itemId"”: "variant-3"

otherBiomarkers % 7'

"itemId": "biomarker-1"

"itemId": "biomarker-2"

"itemId": "biomarker-3"

sequencingSamples % 7'

"itemId”: "sequence-1-tumor-dna”

"itemId”: "sequence-2-tumor-rna”

"itemId”: "sequence-3-normal-dna”

compositeBiomarkers % '

"itemId": "composite-1"

"itemId": "composite-2"

"itemId”: "composite-3"
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XII-2. matePieceLocation
breakends &% 7' NICT77E$ % matePieceLocation IC DWW T 5, Hifge LT, Rk
O SRR b CYBNTE O F A D 7 WIFTE LR (upstream), FHIAIL W E TR
(downstream) &3 %,

X IEGEYES DO LR - TiRE 138D

XII-2-1. matePieceLocation O Fr#kf
B Ol %27 C VCF BR (v4.3) TORBEEIZT L 722085 matePieceLocation DFL
LR T,
B VCF OfliZUTOFFa AV FPORKREUELZDDTH S:
The Variant Call Format Specification VCF v4.3 and BCF v2.2
https://samtools.github.io/hts-specs/VCFv4.3.pdf

FHER OB

(V) 7 7 v v ARSI OV PELTE OFHLAE 2 5 7 1)

876543 876544
Chr1 @— —@
W v
@] |©
1200000 1200001
Chr2 Q —@
1] X
®
2222233 2222234
chre 6‘ _@
Y Z
VCF JZalcoatHk:

LR NZE NG TR D VCF vd.3 1ICit o 72508k D X 5 ic7e 3, UTHloL
b b HESV LEROFFICHIET 5,

#CHROM  POS ID REF ALT QUAL FILTER INFO

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

1 876543 bnd_W C C13:2222233] 6 PASS SVTYPE=BND




®@ 3 2222233 bnd_Y T T11:8765431]
® 2 1200001 bnd_X C [3:2222234[C
3 2222234 bnd_Z G [2:1200001[G

6 PASS SVTYPE=BND
6 PASS SVTYPE=BND
6 PASS SVTYPE=BND

K7 +—=<v b TORLH:

HID

REEFES 2HORAGR» O RS & SRES T HREI2 R OBHNICE % #ib > T3 D
T, 7L—2ITY FDF 7Y 2 } D matePieceLocation Dffil3"downstream" & 72 %,
—J7. ROFEES 1llofianrb /5 e, LRI OBIICEE #ib > TnW5 DT,

matePieceLocation O i3 "upstream" & 72 %,

)

"breakends”: [

{
"chromosome”: "2",
"startPosition”: 1200000,
"endPosition”: 1200000,
"matePiecelLocation”: "downstream

},

”

"chromosome”: "1",
"startPosition”: 876654,
"endPosition”: 876654,
"matePiecelocation”: "upstream”

}
]
@)
RfhFS 1 MofEars» o /5 &0 SRS T REAH ORI E X b > T 5D
T, A7z 2 } D matePieceLocation Ofii¥"downstream"& 72 %,
PRORTES 3 HIORBE M 6 Rz 854 B FkZ D T, matePieceLocation O 1%
"downstream" & 7z %,
@)
"breakends”: [
{
"chromosome”: "1",

"startPosition”: 876543,
"endPosition”: 876543,
"matePieceLocation”: "downstream”
1
{

"chromosome”: "3",
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"startPosition”: 2222233,
"endPosition”: 2222233,
"matePiecelLocation”: "downstream”
}
]

e

Rtk T 2 MOfEAER» O RS &0 SIEH LRM2H o RIICE 2 b o TWw 2D
T, A7z 2 b D matePieceLocation D i3 "upstream" & 72 %,
Ptk F 5 3 MoREE S0 b R728546 b F#k7 © T, matePieceLocation D%

"upstream" & 72 %

(#H1®)

"breakends”: [

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

},

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

XIIL HHAE5E
C-CAT ~V7F 22
E-Mail: helpdesk_c-cat@ml.res.ncc.go.jp
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