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N Databases

Databases

1. Genomic Databases

2. Reference Sequence Databases

3. Population Databases

4. Cancer-Specific Databases

5. Constitutional Variant Databases

6. Internal (Laboratory-Generated) Databases
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5 Genomic Databases

BEE SR 2 BB B M R BN AMRER AN FHI EHN AT, SREAFTEAENERAEEHHHEE
SRS AHBIEET

The Cancer Genome Atlas,

Therapeutically Applicable Research to Generate Effective Therapies,
Cancer Genome Characterization Initiative (https://gdc.cancer.gov).
Catalog of Somatic Mutations in Cancer (http://cancer.sanger.ac.uk/cosmic).

HEEEKIER®R, BN L, ERNMIZERIMTHN:

1. THRHEBENASURMACAKE. WALRENEESHERIBESG XM A T SRR, LUHEHTE
FERYSKRIR, KEFIE(E

FREBRENMUEERIRT, UG ERERAD EERE.

FA AR EFH LA AR AR L MRNARS R A SE, DMRELSHALERETZEZES (HGVS) IR,
RuJgEFER A FHAFRM A 2HGVSH & A RIAME G EEAREE.

RIEL RS AR R ERI KR, MRS MHEFENRE, MEARE, EREIHNXMNE, BHATEH
EpaskR, ISR EAEREBRIENFRE AR INEFBE SR LR
IEFTRRIEIZ IR E (Flan, M, SHRFAR
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£ Reference Sequence Databases

SZFIBIRFERBEAEXRAXERAREMANEEUREXER,
planEE B LR, LIRRFRRRFIIZE

FIIIMRNASE R AR B FFMA (flan, BRAF NM_004333.4) FiSMEFHREN, MNTFEETHRAIEH
HGVSHi B EEREE,

THRUEENE (4G, JEHmMA, FEENFEXAERAL) MEEER (EEMsE) AILUSE FX & 8iE E
1TEERIR 1S

‘i—_%ﬁﬁﬁl}_@?%
‘RefSeq (EAREMHEAREETLESEZFHIEIEE, https: //www.ncbi.nlm.nih.gov/refseq)

*Ensembl (http://www.Ensembl.org)

Locus Reference Genomic (https://www.Irg-sequence.org)
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http://www.ensembl.org/

Z

s, Population Databases i

XEHEERMTERIREFEABPAERRELERNK ORB) FUEEMENEEES. XEH
RERERTREBEXZSFMERE (MAF) NEERFEFELEHAARSS/ RENESR.

HERTATERSAH EUTSHIMAFIREIREE. EXBIEEHLARSNERT, TIEAE
WIEHL1% (0.01) EREEFE. RESIKANMAFRER, (BEXLEMayZEEERNEE AR,

AR ERTFN, LIEEEAXLERERE, BAESSWRN, RESSXENFHZR
MA2BRRAVERBILIGKRER. K, —L R EMNE BERER XA AT E A A S
FREEAMBRREENRERTRERBEN.

fgn, LHNM_004972.3 (JAK2) : c.1849G> T (c.V617F) BEWEIEZIF AL AL
RS AE, ATAAFDAHLERJanusiEEE (JAK) #IHI5FI%EE. EHESESMABRIEES,

FEVHE T RER MR R G B AR SN VD, BABRMBMNFHEEERSEAETHITFZSER
REEFE WA H BRI IAF L EFARERE, FELRERERAZSM.
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£ Cancer-Specific Databases

XERFEERGE T AXPEREMT R PERTRHNLERMSEENES, STHEERBHIEERNIEY
SIAE X BARIARIITRELGERICHEREIGI A, @RISR, LEYTE, IRty URERYIE.

MR LR E PRI A RIEBEFHFIIZERENEEEMNS R, MIERBE, RARESHRENRE
MERE, RZIGREHFCEEIR AN TER R RIBEHAT™ (Flan, TR LR -

Blan, XLEBMIBEPEFE—LEERANERRMER, Fla0 the Catalog of Somatic Mutations in Cancer
database FHINM_000222.2 (KIT) : ¢.1621A> C (p.M541L) .
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4 : . :
2\ Constitutional Variant Databases

XLEBBEL AT EEEXILEHEETIRE T EE TSR AIT IR MpaITSE (5lan, TP53%0
PTENEREFHHFLTZ) ,

—NEHBEIEE ZClinvar (http://www.ncbi.nlm.nih.gov/clinvar)

ClinVarfL3BFr BMREAMARLR, flamEFEFRME, FETHAREHSEXNIRRFEWIEE. T35 /VE
XFClinVarp RIRETZHIT T AXEHRMENFEE.
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http://www.ncbi.nlm.nih.gov/clinvar

Internal (Laboratory-Generated) Databases

FEBFENE, RALRENZESL—MRERFIABEIERE, UREEILNEFIRAGHNERFFiE
H—HRTR IR

X AR BIEE R AT IRA P RN FLE X F5EaBERMMER L, URHESR=EEIBE|RFELE
RAPRELINR, RIS AMREFRIELR, HAHUERKRSSLERFFHOBLENE R AT
AHTFRBERESD, LUEEXFMEEF AR ERRRRE.

B2, WXREREENIFEXFFTEIRFAISFAEN, #HEMEXZER (the Health Insurance Portability

and Accountability Act and the Health Information Technology for Economic and Clinical
Health Act.)
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Table 2 Algorithms for Computational Prediction of Functional Impact of Sequence Variant/Splice Site Changes

Utility/function Algorithm/software Location (web address)
Missense SNV PolyPhen2”’ http://genetics.bwh. harvard.edu/pph2
SIFT* . http://sift.jcvi.org
H\Y 7R &= MutationAssesso http://mutationassessor.org
H x X It XTJ.% E }Jﬁ\ MutationTaster** http://www.mutationtaster.org
b b B : . .
Ij] BE E’\] =/ I]rﬂ] E’\] %ﬁ;ﬂ“ PROVEAN** http://provean.jcvi.org/index.php
Condel*® http://bg.upf.edu/blog/2012/12/condel-for-prioritization-of-variants-involved-in-
hereditary-diseases-and-transfic-for-cancer
CoVEC*° https://sourceforge.net/projects/covec/files
CADD’ http://cadd.qgs.washington.edu
GERP+4+* http://mendel.stanford.edu/sidowlab/downloads/gerp/index.html
PhyloP and PhastCons™ http://compgen. bscb.cornell.edu/phast
Splice site prediction Human Splicing Finder** http://www.umd.be/HSF3
e , MaxEntScan®’ http://genes.mit.edu/burgelab/maxent/Xmaxentscan_scoreseq. html
}'-‘}’-'_ A1 'E S 8y = III'U] NetGene2** http://www.cbs.dtu.dk/services/NetGene2
NNSplice™® http://www.fruitfly.org/seq_tools/splice.html
GeneSplicer’* http://www.cbcb.umd.edu/software/GeneSplicer/gene_spl.shtml

These are not comprehensive lists, and inclusion does not represent an organizational endorsement of any individual database or product. All websites last

accessed June 7, 2016.
SNV, single-nucleotide variant.

EXMEIEN SN TEESHFENSEREY (KY60%E80%) , FHEMETEEFTNEERM.
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Variant ldentification and Annotation

TEKXMNE—YIRIEZoTNES. AIFZTRENEET B LUHE—FiEE a0, HansNy,
FANERK, FHTFHFCNY .

Variant caller Location (URL)
MuTect v1.1.555 https://www.broadinstitute.org/cancer/cga/mutect
Genome Analysis Toolkit (GATK) — https://www.broadinstitute.org/gatk/quide/tooldocs/org_broadinstitute _gatk tools_walkers can
MuTect v2 cer_m2_MuTect2.php
VarScan 256 http://dkoboldt.github.io/varscan/
VarDict57 https://github.com/AstraZeneca-NGS/VarDict
Sterlka58 https://sites.google.com/site/strelkasomaticvariantcaller/
FreeBayes59 https://github.com/ekg/freebayes
Scalpel60 http://scalpel.sourceforge.net/
Pindel61 http://gmt.genome.wustl.edu/packages/pindel/
SAMtools62 http://samtools.sourceforge.net/
Torrent Suite Variant Caller https://github.com/iontorrent/TS
SomaticSniper63 http://gmt.genome.wustl.edu/packages/somatic-sniper/

THRTRENTAENEREREE., —LLFERFRU supporting reads (depth of coverage) and variant allele
frequency (VAF), NMATZRKIFHFP, TREMNEREZHHBFRENEN: vcf. gvcf. dff.

©2020 BGI All Rights Reserved.


https://www.broadinstitute.org/cancer/cga/mutect
https://www.broadinstitute.org/gatk/guide/tooldocs/org_broadinstitute_gatk_tools_walkers_cancer_m2_MuTect2.php
http://dkoboldt.github.io/varscan/
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s Variant Ildentification and Annotation 22

VCF VS gVCF

GVCFMVCFH s KX A2 ETGVCFX
SIEFEREN R, SEMLLEERTHNA.

—NKRT R, non-var block recordo

BIEEREVCIINfOFFrE S EE
SERNE:
DP, AD, DP4%%,

Regular* VCF

##tfileformat
HHALT
#EFILTER
##FORMAT
##INFO
##contig
##reference

HaplotypeCaller gVCF

#record headers

[] variant site record
] variant site record
[] variant site record

-ERC GVCF -ERC BEP_RESOLUTION

i #i#fileformat ##fileformat

| ##ALT #HALT

| ##FILTER ##FILTER
##FORMAT ##FORMAT
##GVCFBlock ##INFO
##INFO ##contig
##contig ##reference

HEADER ##reference
RECORDS #record headers #record headers

* Some tools may output an
all-sites VCF that looks like
what you can get using HC
with -ERC BP_RESOLUTION
but they do not provide an
accurate estimate of
reference confidence.

©2020 BGI All Rights Reserved.

B non-var block record
[] variant site record

I non-var block record

[] variant site record

I non-var block record

] variant site record

: I non-var block record

B non-variant site record
[ variant site record

B non-variant site record
B non-variant site record
B non-variant site record
[] variant site record

B non-variant site record
B non-variant site record
[] variant site record

B non-variant site record
B non-variant site record
B non-variant site record




5 Variant Ildentification and Annotation 22

ATHE—TWIRKERE, FENTRHAITHE-SHERZIRE, AZRAMEEXAZTIRAINERER,
( gene symbol, variant location, variant type, HGVS nomenclature for cDNA sequence changes, and
predicted protein sequence alterations). XL£E;FBRARAIIASE I TG IT:

Software Location (URL)

Annovar64 http://annovar.openbioinformatics.org/en/latest/

snpEff65 http://snpeff.sourceforge.net/

SeattleSeq http://snp.gs.washington.edu/SeattleSegAnnotation138/
AnnTools66 http://anntools.sourceforge.net/
NGS-SNP67 https://www.ualberta.ca/~stothard/downloads/NGS-SNP/

VEP (Variant Effect Predictor)15 http://useast.ensembl.org/info/docs/tools/vep/index.html

—PNEEREMSRFER AL (BRBFMAE) HRAENAICDNA /FEEREIRRS (77 7c.Fp.syntax)
LA TREIR

HGVSRGE W ERANFTRRE, BVCFIERKRERALXFRTE.

FAESMERAR, LIERERBIMRNARERAKESMRAESR, UHARZFHEERERN—H

©2020 BGI All Rights Reserved.
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Table 1

Databases Relevant to Interpretation of Somatic Sequence Variants

Utility/function

Database

Location (web address)

Population databases to
exclude polymorphisms

Cancer-specific variant
databases

Sequence repositories and
data hosts

Other disease/mutation databases
useful in the context of variant
interpretation for cancer genomics

1000 Genomes Project™®

Exome Variant Server

dbSNP"’

dbvar*®

ExAC

Catalog of Somatic Mutations in Cancer™

My Cancer Genome

Personalized cancer therapy, MD Anderson Cancer
Center

cBioPortal, Memorial Sloan Kettering Cancer
Center®”

Intogen®’

ClinicalTrials.gov

IARC (WHO) TP53 mutation database®™

Pediatric Cancer Genome Project (St. Jude
Children’s Research Hospital—Washington
University)

International Cancer Genome Consortium™

NCBI Genome

RefSeqGene®*

Locus Reference Genomic™

UCSC table browser®®

Ensemble BioMart®’

ClinVar®®

Human Gene Mutation Database™

Leiden Open Variation Database™

dbNSFP (compiled database of precomputed in
silico prediction scores for nonsynonymous
SNVs)*!

Ensemble Variant Effect Predictor'”

http://browser.1000genomes.org
http://evs.gs.washington.edu/EVS
http://www.nchi.nlm.nih.gov/snp
http:/www.ncbi.nlm.nmih.gov/dbvar
http://exac. broadinstitute. org
http://cancer.sanger.ac.uk/cosmic
http://www.mycancergenome.org
https://pct.mdanderson.org

http://www.cbioportal.org

https://www.intogen.org/search
https://clinicaltrials. gov
http://p53.1arc.fr
http://explorepcgp.org

https://dec.icge.org
http://www.nchi.nlm.nih.gov/genome
http://www.nchi.nlm.nih.gov/refseq/rsg
http://www.lrg-sequence.org
https://genome.ucsc.edu/cgi-bin/hglables
http://useast.ensembl.org/biomart/martview
http://www.nchi.nlm.nih.gov/clinvar
http://www. hgmd.org

http:/www.lovd.nl
https://sites.google.com/site/jpopgen,/dbNSFP

http://www.ensembl.org/info/docs/tools/vep/
index. hitrml

These are not comprehensive lists, and inclusion does not represent an organizational endorsement of any individual database or product. All websites last

accessed June 7, 2016.

dbSNP, The Database of Short Genetic Variation; ExAC, Exome Aggregation Consortium; IARC, Intemational Agency for Research on Cancer; NCBI, National
Center for Biotechnology Information; SNV, single-nucleotide variant; UCSC, University of California, Santa Cruz; WHO, World Health Organization.

©2020 BGI All Rights Reserved.




Proposed Guideline for Evidence-Based

a Categorization of Somatic Variants

ImRFZM N BLEEIGTT, TE, WDETAITRGIRTE. 45T FAVIGARS I R AR #E 25 i Al SR 1S BV IEE I E -
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AHERGRIA A TARAIRAYEA E, FefiTZ SO ImPARFNSLIEUEYE 579 7995 -

Table 3

Categories of Clinical and/or Experimental Evidence

Category

Therapeutic

Diagnosis

Prognosis

Level A

Level B

Level C

Level D

1. Biomarkers that predict response or
resistance to FDA-approved therapies
for a specific type of tumor

2. Biomarkers included in professional
guidelines that predict response or
resistance to therapies for a specific
type of tumor

Biomarkers that predict response or
resistance to therapies for a specific
type of tumor based on well-powered
studies with consensus from experts
in the field

1. Biomarkers that predict response or
resistance to therapies approved by
the FDA or professional societies for a
different type of tumor

2. Biomarkers that serve as inclusion
criteria for clinical trials

Biomarkers that show plausible
therapeutic significance based on
preclinical studies

Biomarkers included in professional
guidelines as diagnostic for a specific
type of tumor

Biomarkers of diagnostic significance
for a specific type of tumor based on
well-powered studies with consensus
from experts in the field

Biomarkers of diagnostic significance
based on the results of multiple small
studies

Biomarkers that may assist disease
diagnosis themselves or along with
other biomarkers based on small
studies or a few case reports

Biomarkers included in professional
guidelines as prognostic for a specific
type of tumor

Biomarkers of prognostic significance
for a specific type of tumor based on
well-powered studies with consensus
from experts in the field

Biomarkers of prognostic significance
based on the results of multiple small
studies

Biomarkers that may assist disease
prognosis themselves or along with
other biomarkers based on small
studies or a few case reports

FDA, Food and Drug Administration.



Proposed Guideline for Evidence-Based

a Categorization of Somatic Variants

RIS 573K A0 IIEFRANEIAERE 5740 Z BRI R K R

Tier I: Variants of Tier Il: Variants of
S‘csr'::tvngf 'Cllnu:al Pu’;:ent,:l Clinical 1:1?11(::';::"{:151?: :If Tier IV: Benign or
igniticance igniticance Sionifi Likely Benign Variants
Therapeutic, prognostic & Therapeutic, prognostic & Ighiticance
diagnastic diagnostic

FDA-approved therapies
FDA-approved therapy for different tumor types
Induded in professional or investigational Not observed at a
guidelines theraplies sig "mﬁa“;_':"ele I Observed at significant
Multiple small published ﬁ:ﬁ“ﬁﬂg el allele frequency in the
studies with some databases, or pan-cancer general or specific
consensus or tumor-specific variant subpopulation databases
databases No existing published

No convincing published e“idfsﬁ g:'jl;arl"-cer
evidence of cancer
Well-powered studies assodation

with consensus from
experts in the field Preclinical trials or a few

case reports without
CONSENSUS

Figure 2  Evidence-based variant categorization. Somatic variants are classified into four tiers based on their level of clinical significance in cancer

diagnosis, prognosis, and/or therapeutics. Varants in tier I are of strongest clinical significance, and variants in tier IV are benign or likely benign variants.
FDA, Food and Drug Administration.
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Proposed Guideline for Evidence-Based

a Categorization of Somatic Variants

Table 4 Tier I: Variants with Strong Clinical Significance

Evidence source/type Available evidence

Table 5 Tier II: Variants with Potential Clinical Significance

Evidence source/type

Available evidence

FDA-approved therapies, PG, investigational therapies
Diagnostic: In PG or reported evidence with consensus

Prognostic: In PG or reported evidence with consensus
Mutation type

Variant frequencies

Potential germline

Population database: ESP, dbSNP, 1000Genome, ExAC
Germline database: HGMD, ClinVar

Somatic database: COSMIC, My Cancer Genome, TCGA
Predictive software: SIFT, PolyPhen2, MutTaster, CADD
Pathway involvement

Publications: functional study, population study, other

Mostly mosaic

Mostly nonmosaic (VAF approximately 50% or 100%)
Absent or extremely low MAF

May or may not be present

Most likely present

Mostly damaging; information to be used for reference only
Disease-associated pathways

Therapeutic: reported evidence with consensus

Diagnostic: reported evidence with consensus

Prognostic: reported evidence with consensus

Therapeutic: FDA approved or investigational with strong evidence*

Activating, LOF (missense, nonsense, indel, splicing), CNVs, fusions

FDA-approved therapies, PG, investigational therapies

Mutation type

Variant frequencies

Potential germline*

Population database: ESP, dbSNP, 1000Genome, ExAC
Germline database: HGMD, ClinVar

Somatic database: (OSMIC, My Cancer Genome, TCGA
Predictive software: SIFT, PolyPhen2, MutTaster, CADD
Pathway involvement

Therapeutic: FDA approved for different tumor type; investigational
therapies with some evidence

Diagnostic: not in PG but with convincing published data

Prognostic: not in PG but with convincing published data

Activating, LOF (missense, nonsense, indel, splicing), CNVs, fusions

Mostly mosaic

Mostly nonmosaic (VAF approximately 50% or 100%)

Absent or extremely low MAF

May or may not be present

Likely present

Mostly damaging; information to be used for reference only

Involve disease-associated pathways or pathogenic pathways

Therapeutic: evidence of using FDA-approved therapies for different
tumor types; phase 2 or 3 clinical trials for investigational therapies

Diagnostic: multiple lines of reported evidence without consensus

Italicized text indicates examples provided within each category; these are not comprehensive lists, and inclusion does not represent an organizational
endorsement of any individual database or product.

*Strong evidence based on well-powered clinical studies with consensus from experts in the field.

IConfirmation on normal tissue if tested tumor only and genetic counseling should be recommended.

CNV, copy number variation; COSMIC, Catalog of Somatic Mutations in Cancer; dbSNP, The Database of Short Genetic Variation; ExAC, Exome Aggregation
Consortium; FDA, Food and Drug Administration; HGMD, Human Gene Mutation Database; indel, insertion and deletion; LOF, loss of function; MAF, minor allele
frequency; PG, professional guideline; TCGA, The Cancer Genome Atlas; VAF, variant allele frequency.

Prognostic: multiple lines of reported evidence without consensus

Ttalicized text indicates examples provided within each category; these are not comprehensive lists, and inclusion does not represent an organizational

a4

nt of any individual database or product.

*Confirmation on normal tissue if tested tumor only and genetic cc ling should be rect ded

CNV, copy number variation; COSMIC, Catalog of Somatic Mutations in Cancer; dbSNP, The Database of Short Genetic Variation; ExAC, Exome Aggregation
Consortium; FDA, Food and Drug Administration; HGMD, Human Gene Mutation Database; indel, insertion and deletion; LOF, loss of function; MAF, minor allele
frequency; PG, professional guideline; TCGA, The Cancer Genome Atlas; VAF, variant allele frequency.

|

l

|

|
|
l
|
|
|
| Publications: functional study, population study, other
|
|
|
|
|

T

Table 6 Tier III: Variants of Unknown Clinical Significance Table 7  Tier IV: Benign/Likely Benign Variants
Evidence source/type Available evidence Evidence source/type Available evidence
FDA-approved therapies, PG, investigational therapies Cancer genes: none FDA-approved therapies, PG, investigational therapies None
Noncancer genes (apply to cancer exome/whole genome sequencing): Mutation type Functionally benign or unknown; mostly missense; less commonly, other
types

Mutation type ‘Jariant' frequen.c'les
Potential germline*

Population database: ESP, dbSNP, 1000Genome, ExAC

Mostly nonmosaic (VAF, approximately 50% or 100%)

Mostly nonmosaic (VAF, approximately 50% or 100%)

MAF >> 1% in the general population; or high MAF in some ethnic
populations

Absent or present but downgraded to benign/likely benign

Absent or present without association to specific tumors (potential rare
germline polymorphism)

Mostly benign; information to be used for reference only

Functionally unknown; mostly missense, in-frame indels; less commonly,
other types

Mosaic or nonmosaic

Mostly nonmosaic (VAF approximately 50% or 100%)

Absent or extremely low MAF

Absent or downgraded from pathogenic to VUS

Absent or present without association to specific tumors (potential l
germline VUS); present but in very few cases

Variant frequencies

Potential germline*

Population database: ESP, dbSNP, 1000Genome, ExAC
Germline database: HGMD, ClinVar

Somatic database: COSMIC, My Cancer Genome, TCGA

|
|
none |
|
|
l Germline database: HGMD, ClinVar

Somatic database: COSMIC, My Cancer Genome, TCGA

Predictive software: SIFT, PolyPhenZ2, MutTaster, CADD
Pathway involvement

Predictive software: SIFT, PolyPhen2, MutTaster, CADD
Pathway involvement
Publications: functional study, population study, other

Variable; information to be used for reference only

May or may not involve disease-associated pathways

None or no convincing evidence to determine clinical/biological
significance

Publications: functional study, population study, other

May or may not involve disease-associated pathways
Reported evidence supportive of benign/likely benign; or none

Ttalicized text indicates examples provided within each category: these are not comprehensive lists, and inclusion does not represent an organizational

l endorsement of any individual database or product.
*Confirmation on normal tissue if tested tumor only and genetic c

Ttalicized text indicates examples provided within each category; these are not comprehensive lists, and inclusion does not represent an organizational

endorsement of any individual database or product.
*Confirmation on normal tissue if tested tumor only and genetic counseling should be recommended.

ling should be rec ded

l COSMIC, Catalog of Somatic Mutations in Cancer; dbSNP, The Database of Short Genetic Variation; ExAC, Exome Aggregation Consortium; FDA, Food and Drug

Administration; HGMD, Human Gene Mutation Database; MAF, minor allele frequency; PG, professional guideline; TCGA, The Cancer Genome Atlas; VAF, variant

I allele frequency.

COSMIC, Catalog of Somatic Mutations in Cancer; dbSNP, The Database of Short Genetic Variation; ExAC, Exome Aggregation Consortium; FDA, Food and Drug

Administration; HGMD, Human Gene Mutation Database; indel, insertion and deletion; MAF, minor allele frequency; PG, professional guideline; TCGA, The

Cancer Genome Atlas; VAF, variant allele frequency; VUS, variant of unknown clinical significance.
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Proposed Guideline for Evidence-Based
a Categorization of Somatic Variants
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r Germline Variants Identified during Cancer Testing

REHEELR, =EATHRY, FRBEEIOXNAMPEFGXERE, FHFMEREDH7H0.551.0,
FHApEFEALERREN, BEEHTONARHISZEHIRIIFETZTRSERN. FERTFHFME
Eo#iEE<05, AARESRNVERER, AEARBASFHHEERPHEINL.

LI EAMIEFIRAIAIRES 120, s, BT TR EFER XA MEERT, FEFASRFESMm
FHAMpRTFRIARNAMR (&0 # ERTR) , AAXATREEFEANBEREN .

SOt AR AR RE, Sw=N B HTHETR A AREEMEENIRE. FERRNEE
FRERVAF, SITRETMNAKRLS0%, MNTHETEMNEA100%. HTEFFMNERNFIIERIERRSE,
REEPRSFIF (FIANKIEANGRK) AIREFHIEBFMER RS 18 (EE T BTN G) SimR
(EETHROMKF) , FBREARATFHVAFRLZNT50%.

LECHREIES BRESIEERE (Flan, TP538BRCAL) H#&MBIRMEEMIT R, HREHFELIEFELRIIEK
52 (FRAEHEEEPEEMHEERRTHXEIRSMEX) , HENEE (FageEERMAE) URFELE
SR iESE e ATRSE AT AR B F E R iE 5 RN ME RO AT BEtdE . IS ASEREXBIEE: AXELKZE/RIZIE, Human

Gene Mutation Database , ClinVarFllocus-specific databases.

FIERT IR N IEITEACMG | AMPHRENMERE AR FIITRRIER . SNERBERIEPRRARFIEEER
TR, NMEWEREREAERBAZENER, FHITEINIREEE,
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r Nomenclature

FrBERMEFIEETEFHINIZBHUGOE R R EZERSHIEEHITIREMIRE:
EE®ZSZ : HGNC :http://www.genenames.org
TEEXS%E: HGVS, http: //www.hgvs.org

SNVAIFREAN B LN FE Ap. Flc. FF2#TIRE (a0, BRAFp.V600OE, ¢.1799T>A) .
SV, JHEINREHEREFEZEAFTORE (Flan, EML4 /ALK fusion) .
CNVR AREHRNIRE A N GAINZLLOSS.

WNRIER, AT FEEE/E E 2 E F R B EH AL FR.
AR IE HHRHMEIR S FE N BT LB, EGFRENHGAIN (FEDI#EL25) ; CDKN2A#EIIHLOSS].

FRMRERNERNSBESIRARBNFEITEWMRFABHNEE. RIEFE, RTERNEN, ENEFEOEGRE,
LUEEYE FIER S HER IR E AT EES St G LS L. B5lan, TERTEHIFTARRE T LA L-
124C>T (HGVSH &%, AEEIFESPHNOIE®RZE (TERTC228T) . {FHHGVSH & EIREEEFHIT (A LLEA
ST ARESMESRSEZEEE, MOIEGAENEIEKZNEIAETEBHESR.
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N Other Reporting Elements

BRTRMNBNER I, RECNBZHM—ETR, XETRIESERANGER T SRER EHER A
ZBERGHEMGEREITILRA X, HINERBERER, EEBWEMERSZFS] (HIZANM_004333.4) ,
Al Rt EEASMEBEMIERIZHEBRRZMEPS 2 EERRNERERRE

AR ERAITH RIEANZ—TH, TEINFPER. MIPTEFUEESE (VAF) MBER, HAHEES
FEEERSTT. ZRENEBHEMANGSUERNNFEEXRGAE. AREPNFEARARREREEKD
M Fr 8 ERFRENE R/ ARIIE KW

MEANMIRTEENLZM. 1XGM/EELAESNEEHEXHBAMER (5o, FhfeSE PERBRZEGFRER

T ERZRBEETRRBRZBRAFRE) . IRFEAFHEN, LAERSPHRITHR; XBEFIIRE,
HEmaEat, MESEMEYEFHIRAGE)E.

QAL EALREDG, ABHYBY, 2720 HBANE
REBABD/REMRL, BB TAher, A REZ2GTH N
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A

Reporting of Germline Variants

BN FABRITMHARFERET, NGSTTNEX DMMAMKMEPTIA, MFERTEESXENLN.
EXFERT, Tu%%mm%ﬁ%ﬁ%mM5wﬁT ERRfX DR RMAMAET R, ERLEFAT,
ARESMEIERT SR (FIGAMAF 40% E£60%) -

PAT, XMEREMERET, FESMBEARKERX. MRMIMRERTR, MREEINBERER

&R EBHER, ATLZNEERAEAR (a1, EHEBEEENME) #HITWK. REPFNES—H
AR, RAAEFARMERTHZERITXONAN, AEEHBER MERNEENHENM.

FTRERRIMNERZWREH R:
BB ZEAERLINNERL MREERSHMFRS,

;F%ﬁﬁ%¢$ﬂﬁ%—%%?%%ﬁ%%ﬁ , FHHI EME—RIRRREM AR, HEMREERS TR
i— YKo

AEABRMHNERREMBINVBEMIRE L, ZMEEES TREMRERFERIER,
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