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Abstract: With the application and development of next generation sequencing technology, tumor genome sequencing has
become widely available in clinical and research setting. Many groups have published germline variant interpretation and
classification systems or tools for use in clinical laboratory reporting. However, interpretation and classification for somatic
variants remains plenty of challenges. The meaning of tumor somatic variants for the process of the cancers is uncertain. Based
on the standards and guidelines for the interpretation and reporting of sequence variants in cancer, and combined with other
evaluation systems and tools, we developed a set of somatic mutation evaluation tools, to automatically apply the part of
standards and guidelines, and provide the help for the researchers and clinical scientists.
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AR P HAR  (Next-generation sequcencing technology) ,
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I UGIZE S N TR 2 T2 W21 2R 1m0 AR 7 H A
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2. BEEERSTTA

2.1. ERAKIEE

NI R T R AR R e, X VA AR A S
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211, NBEEIEE

The Exome

Aggregation http://exac.broadinstitute.org/
Consortium

Exome Variant Server http://evs.gs.washington.edu/EVS
1000 Genomes )

Project http://browser.1000genomes.org
dbSNP http://www.ncbi.nlm.nih.gov/snp
dbVar http://www.ncbi.nlm.nih.gov/dbvar
2.1.2. HREIEE

ClinVar http://www.ncbi.nlm.nih.gov/clinvar
OMIM http://www.omim.org

Human Gene
Mutation Database
Catalog of Somatic
Mutations in Cancer
My Cancer Genome

http://www.hgmd.org

http://cancer.sanger.ac.uk/cosmic

http://www.ncbi.nlm.nih.gov/dbvar

Orphanet http://www.orpha.net/
2.1.3. HAhHdEE

CIViC https://civic.genome.wustl.edu/
KEGG http://www.genome.jp/kegg/
OncoKB http://www.genome.jp/kegg/
PharmGKB https://www.pharmgkb.org/

22. AMERATIA

AT BT SR AR A T N A R 1 28
FE TR RO N PR A AT DI RE -

22.1. FIIZRRIRER WM TA

SIFT http://sift.jcvi.org

PolyPhen2 http://genetics.bwh.harvard.edu/pph2

MutationAssessor  http://mutationassessor.org

MutationTaste http://www.mutationtaster.org

GERP-++ http://mendel.stgnford.edu/s1dow1ab/d
ownloads/gerp/index.html

FATHMM http://fathmm.biocompute.org.uk
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KA Fr Ak 1) 2 TF 5 B Ty B [X 38 8 43 TR X
(intergentic) « #ME T [X (exonic) « W& F X (intronic) «
3 JERHPEE X (3 prime UTR variant) , 5’ JEFHPEX (5 prime
UTR variant) , _F3%[X Cupstream) , Fi%[X (downstream)

v
&,

H 1T 5 2 0 77 o Al 4R PR AE A B 1 X33, AR Dh et
KB LK EFXESR > HIERXRE
(nonsynonymous SNV) . [f] X €7 (synonymous SNV) .
Fehddi N\ (frameshift insertion) . FHGHL K (frameshift
deletion) . £ 1T 3£ 15 (stopgain) « & 11 F-H 5k (stoploss) «

H]AF B4R (splice variant) 2.

33. BREE

1E T NAARFE DR ZH H190% LA | 1978 5545 J8. 2 = AR 1
(>5%) , RS 5P TER[13], PR ZEX AR
ST AERRIE, LI s . SRS RS
& 25U B P R4S, HUBCH AR PE EE A dbSNP. 1000G
BRI ExAC.

T NFEE 1K (1000 Genomes Projects) [14]H £ 5K
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PN 14 NERER 1092 N A5 AN H WAL A2 A5 8 .

Ah R T 0 B A B4 B (the Exome Aggregation
Consortium, ExAC) [15]/&Broadif 7 % & T 174 b
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Bz H KR 2 & MBI ZE C Single-Nucleotide
Polymorphism database, dbSNP) [16]H13E [E E 2 A YH AR
f& 20> (National Center for Biotechnology Information,
NCBD) 5 ANZEFEFRHAM AT (National Human Genome
Research Institute) G {EEAL, AT TR E 1) P mm
B EA . MR ESHER.

Exome Sequencing Project (ESP)[17] ¥ 7 >k H [H br
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COSMIC (Catalogue Of Somatic Mutations In Cancer)
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ICGC (The International Cancer Genome Consortium)
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Pb BCH WL R B s 2 g Tl TR A SIFT[23]
PolyPhen2[24].MutationTaster[25]. MutationAssessor[26]+
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(14725 () 25 46 o STFTAR A 514 f <7 P R 0 2 S B A 1 %o 2
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MutationAssessor Il & 3& T @A OR S P, BI{E 152 E 40.85.
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4.1. AHEHE E SO

AN b HSHE PR R A TR AN 2 SL A v N B A )
X (D) SAEYRICYIAE 0K H Cancer Genome
Interpreter, feHT A E H £2017/11/02;  (2) Mk E
RS A I N R 5 A S RIS (3) R
HCIVICHIE P4 ; (4)k B 3L 48 705 8 (- Intervar[32]
2 Hb % L ZE [ kownGeneCanonical LA, 2R F A4S T 1
85— ERE — A ETE 5 DR 193 3 5 S0bp B PY 7 B
FR: (5 MOMIMIRHJE R AN B RAE B S0
(6)OMIMH'ID 5 5 Orphanet ' ID 5 %t 3 344 ; (7)OMIM
1D 5MIM Entry Type. NCBIff]Entrez Gene ID+ Ensembl
D XJRAE S (8) ZUFSEH R AHOCIE R H1 26 (9)
PR KR AEDE T LR 5% (10D 3K H Orphanet3i( i
FERIE BocE; (11) fEClinvar AIEXAC H 48 i RefGene
TR BORVEN, s FTTERE B S0 (12) SR KE %
2K (the Precision Medicine KnowledgeBase, PMKB)
{1 115 Ao i 2 S AR A 2 S 1

4.2. WHhEtrHESER

AT LR FH OO AR A i PP A A 4T 2 11
77 2638 S BUw VEREAT WAL, 275 ACMGHR R FH DY 24y
2, BIHE RA G IR E I RAE . Al Re oA I R SR
AL BSURHRA . RIS e R RAS,

(1) #HESIFT. PolyPhen2. MutTaster. CADD.
MetaSVMEE J LR T B IR S5 2R, W A =Fh Je =ML BT
B A H e st &, WE5 820, =fk=
FRULE T EBINAL 58 RYER), BURTERR 7598045y, =Fh
DU 8 AL S A H B2 T ReE H . 130 8150

(27 R AEClinVar PE A I IR S 52 B0
(Pathogenic) “ERZ“F] fEiGJH (Likely Pathogenic) ”JI43

NGy, R (Benign) i w8 R (Likely
Benign)”, BE s AN E 14 & L (Uncertain significance)”
457340

(3) AR¥EAE = KA K 7 RIEXAC. 1000Genome
Project. ESP6500 "' i) # /) 55 {7 3 [ Sl 2 (MAF)
MAF<0.005817%53 91753, HH R WAZ 73 40

(4) A 547 5 [FdbscSNV IR AD AR 4 FIRFA3 43 # K
T0.6, I HAERIEKMSEILH I GEXE, LS T
X )75 S5 28 AL 45 “nonsynonymous . missense. nonsense
frameshift. splic. stopgain. stoplost. CNV. fusion”#1—
Fofr, B AR S T A R R E B0 VAT 5 i E JE DR 51 2 S0
JUES SN s

(5 OHR A 5 R DA B FE R /K P e 28 5 I 7E CGIER B
HEE R, FECGIHER N AH K25 C 43R4 FDA B2
European LeukemiaNet bt IRAZT 7 8255 £ 2 5 W
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(6) FAFNL 5 B 5 7E Cosmic KH 122 o KICGCH #iHk
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1 MR 45 R

Sample Chr Pos Ref Alt  Gene Score
L1 7 55249071 C T EGFR 8
L2 7 55259515 T G EGFR 9
L3 17 7578526 C A TP53 7
L4 3 178916946 G C PIK3CA 9
L5 5 112170788 T — APC 7
L7 12 25398284 C T KRAS 9
L9 10 89692923 G A PTEN 9
L9 7 55259515 T G EGFR 9
B1 17 41276113 T C BRCAL1 7
B3 13 32911775 C T BRCA1 9
5. &
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XS HT 2 BUA s F AR Dt T2 ®ATH
WEEE 252, NN Z MIIRARPAGFRE, X BCA TS
SERB IR T AT N AT AE S IRIAE, DofifRax —
), AR, F R AE T A
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