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Abstract: The next generation sequencing (NGS) technology has been playing important roles in genetic diagnosis of

diseases in recent years, and serving as a technological basis of precision medicine. In analyzing NGS data, the variant
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annotation is an important step. In this study, we developed a computationally efficient software (BIG-Annotator) to

perform functional annotation for whole-genome single nucleotide polymorphisms. BIG-Annotator integrates the widely

used databases and pipelines for variant annotation of genetic diseases and tumors, and follows the 2015 ACMG-AMP

Standard Guide for Interpretation and Reporting of Clinical Variants. BIG-Annotator is ten times faster than the existing

software, and suitable for annotating genomic sequencing data from large samples. Here we present two analysis cases of

genetic diagnosis using BIG-Annotator to show its applications.

Keywords: NGS; variant annotation; genetic diagnosis; precision medicine
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Table 1 Items reported by BIG-Annotator

Chr.
Position
Ref
Alt
Gene (refGene) refGene
Type ACMG
Clinvar ClinVAR
ExonicFunc (refGene) SNV InDel
Gene (ensembl) Ensembl
SNP dbSNP
Transcripts (ensembl) Ensembl
MAF in EXAC_ALL ExAC_ALL
MAF in 1000g2014oct
SIFT_score SIFT
GERP++_RS GERP++_RS
dbscSNV splicing Ada RF
OMIM OMIM
Interpro_domain InterPro
& 2 BIG-Annotator # InterVar &7 g L 5%
Table 2 Comparison of computational performance SNP
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Table 3 List of 23 candidate SNPs and genes for Ol

SNP
AGAP3 CHR7_150783917_T2G_L2R - -
CD22 rs182604067 - -
COL1A2 rs66612022 - -
DNAJC21 rs77129269 - -
DNASE1L3 rs12491947 - -
DNTT CHR10_98079087_G2T_K2N - -
HMMR CHR5_162898459_G2C_E2Q - -
HSPAG rs41297718 - -
IL17RD rs140930246 - -
KCNJ12 rs4985866 - -
KCNJ18 rs4985866 - -
MCM?7 CHR7_99693641_C2T_A2T - -
PDPR rs10852462 - -
PRIM2 - - rs927192
PTPRG rs372086949 - -
RNF198 rs113840389 - -
SORBS1 - CHR10_97096994_G2A_R2X -
TACC2 rs140280635 - -
TRPS1 CHR8_116427025_T2G_Q2H - -
XKR9 - rs115507207 -
ZAN - - rs191137
- - rs80067406
ZHX2 CHR8_123965019_C2G_I2M - -
dbSNP SNP CHR10_98079087_G2T_K2N 10 98079087
G2T DNA K2N -
*x4 COLIA2 HEFINEFREELZIHNERIIR
Table 4 List of mutations occurring in the exon region of COL1A2
SNP
ID rs1801182 rs1800222 rs66612022 rs42524 rs1800238 rs1800248
(C/0.3398) (C/0.3835) (A/na) (G/0.0680) (T/0.3738) (T/0.1165)

Ind19 CT - - GG GT -

Ind20 cc - GA GG TT -

Ind21 cc CE GA GG TT -

Ind22 - - - CG GT -

Ind23 - CT GA GG GT -

Ind24 CT CT GA GG GT CT

Ind25 CT CT GA CG GT -
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Table 5 The report on rs66612022 output from BIG-Annotator

Chr. 7 SNP rs66612022
Position 94039080 Transcripts (ensembl) Egggggiogz(gzzg
Ref G MAF in EXAC_ALL . (. means absent)
Alt A MAF in 1000g2014oct .(. means absent)
Gene (refGene) COL1A2 SIFT_score 0

Type Pathogenic GERP++_RS 5.58

Clinvar UNK dbscSNV . (. means absent)
ExonicFunc (refGene) Nonsynonymous SNV OMIM 120160

Gene (ensembl) ENSG00000164692 Interpro_domain . (. means absent)

*6 MBERKSERANFTRIBRE
Table 6 Annotation report of whole-genome-sequencing variants of tumor cells

Chr.2 79523268 T_ TAG CTNNA2 Frame shift CTNNA2:NM_001282
TTAAAA Insertion 598:exonl:c.56_57
ATAATA iNSAGTTAAAAATAATA
TACAAA TACAAATTTATA:p.F
TTTATA 19fs

Chr.X 123885987 G- GAT XIAP Frame shift XIAP:NM_001167:exo

Insertion  n2:c.325_326insAT:p.
G109fs,XIAP:NM_001
204401:exon2:c.325_
326insAT:p.G109fs

CTNNA2 4
XIAP

CTNNAZ2 JAVA BIG-

XIAP Annotator
2 BIG-Annotator
( 6) 10
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