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ABSTRACT ANNOTATION TOOLS ALLIANCE GENE PAGE

The power of the mouse as a model for human disease can only

. . . . VARIANT ANNOTATION WEB FORM to create sequence AGR gene page Alleles & Variants section shows alleles and
be fully exploited if researchers are able to find suitable mouse

models for their human disease of interest. Many human variant records for phenotypic alleles associated sequence variants and high level phenotypes
diseases are ultimately caused by simple genomic mutations CECT | — co ) ol T = o Allesand Variants
.(singl.e or multiplg nuclgotide variations (SNVs, MNVs) small m:”":m ——J—— Soufclfle .m., . — = oo ——] — o b
insertions or deletions (indels)). However, the large number of = N . N R R
genetic variants uncovered from individual patients presents e ’m w : m P — %g:m ———
challenges in identifying the causal gene or genomic regions. e E”.S“‘SS;:T"""‘W == e — %’;  — - m::r}?“ e ;,W::
Although the Mouse Genome Informatics (MGI) database e = T st m— ) = N N i I
provides gene and genotype connections to phenotype el e I e i I - Bl ¢ ST ——
annotations, the sequence context of the genome variants for ol e o | = pamy :.
phenotypic alleles was not yet available. s g ¥ — e 1 i
To provide researchers with a searchable, structured dataset of e e e [ o zg;:’ggﬁl icsmio s et rn ™ puscnimrsme 10 v B
mouse mutations for comparative analysis, we have started ||| & == = e e | — CR—T O
annotating mouse variants, concentrating on SNVs, MNVs and =S — i — — [ ]
small indels. These variants, characterized by their genomic Fac':i!’ e ] e o T | e T ==
position and sequence changes, are associated with engineered —————— — e —— _'b:j;;m g o
and spontaneous phenotypic alleles in the MGI database " ATUAITIIT, emeeeas e e
(www.informatics.jax.org). Variant attributes include variant type
(insertion, point mutation, etc.) and molecular consequence ||| TRANSVAR web interface to translate between genomic, oo oot i s
(frameshift, stop gain, etc.). Data will be available in Human ||| cDNA/CDS and peptide coordinates and sequence oo |
Genome Variation Society (HGVS) r)otation to provide transc.ript MGl Transvar Web Interface
e s ey & eerer || EmEaEIE= AGR gens page Mocdsls section shows mouse genotypes or
. . . — strains and associated high level phenotypes and human
the manually curated data. By tying variant data and associated i’;‘:‘a"r;"::;z*“‘“s‘*a’““ diseases they model
phenotype data to the genome, researchers will, in the near
future, be able to search using human variants and find models [ S TR Fomt T ) A gm0 Models
with variants/mutations that result in the same amino acid ~ Data Sources = iz s Aty o
change, have the same variant effect (missense, etc.), have the oo S | Sw Bome P L
same functional impact (pathogenic, etc.), occur in the same Segggp;g;t;og;:;ggg;ggcgfs S Eh
protein domain(s), or have the same m of inheritance (recessive, o
dominant, etc.), resulting in phenotypes similar to a patient. e B e s
ENSHUSTO000003534 (rotein_coding) ADANTSZO - [ca281EoT - nside_leds in_exon_16] z;:g:g::iﬁ?:ﬁ;mégnS:g.94341053_94341055delGAGinsAAA :.'dv aaaaa Adamis20% 2 hdamis 20 21 KL [ckgrund] fih'*edpog e
Variant data and associated phenotypic data is accessible from = arcetmens
the Alliance of Genome Resources (www.alliancegenome.org) R - - C
gene pages. i G e . g
\ Showing 1 1001 3 rows| 10+ Jper poge 234>
VARIANT ANNOTATION JBROWSE genome browser
- Sequence variant data is mined from publications describing ||| [ mee 2 amen g ma e T o _smen__ssonse_|_wmans QUALITY CONTROL
phenotypic alleles, and also provided by large-scale — T e T fharer M
mutagenesis projects. S e s ———————— Annotation is subject to QC, both at the time of entry and after
 Sources most often provide amino-acid changes, and often D e entry. Only entries that pass QC appear on GRC web page.
also transcript-level nucleotide changes.
 Sequence variants are defined by genomic coordinates and e £ etcploasae(wroys]yol Vi oo 1 e At time of entry, for example:
reference and variant sequences. erencesequnce % 4% ") N 2 0 e e a a e T  a e eaa IT  E * Coordinates entered? — sequence ID required
- Source information is entered into the web form, even if R ah : il ' || + Coordinates entered? = End = Start
information is incorrect. T ——— » Sequence entered? — ref-var pairs
 Using various tools, source information is validated and
genomic coordinates and sequence changes are determined. JANNOVAR script to create HGVS strings After entry, for example:
 \alidation of source data serves as quality control for * Type point_mutation? — ref seq length = var seq length = 1

published data: J_z\rl]iv-farlfa_g?gxf1r-sglglféi§.(J)asrsaGn:X:tate-pos -d data/mm10_refseq.ser --3-letter-amino-acids - . Type insertion? — ref seq Iength — 1, var seq Iength > 1

 a common error is using incorrect single-letter amino-acid MISSENSE_VARIANT,MISSENSE_VARIANT,MISSENSE_VARIANT,MISSENSE_VARIANT * Type deletion? — ref seq length > 1, var seq length = 1

codes (e.g. L is leucine, not lysine; lysine is K) yAﬁgi';fnggiéﬁNI};‘gt‘\NgOD'NG—TRANSCR'PT—EXON—VAR'ANT’NON—COD'NG—T « Type MNV? = ref seq length = var seq length > 1

 another common error is using c.466A>G type notation || aAgamts20:NM 001164785.1:c.2281C>T:p.(Leu761Phe),Adamts20:NM_177431.4:c2281c> || ¢ Ref seq different from var seq?
but using absolute transcript coordinates in stead of the T:p.(Leu761Phe),Adamts20:XM_006520863.3:¢.2308C>T:p.(Leu770Phe),Adamts20:XM_01 « Sequence ID associated with allele parent locus?

- 1245594.2:¢.2281C>T:p.(Leu761Phe),Adamts20:XM_017316581.1:c.547C>T:p.(Leu183Ph ) . o . 5
proper CDS coordinates e),Adamts20:XR_001781517.1:n.1037C>T:, Adamts20:XR_001781518.1:n.2350C>T: Coordinates within genomic span of allele parent locus®

ACKNOWLEDGMENTS Funding: NIH U41HG000330 (MGD) + NIH U24HG010859 (Alliance) Software: Paul Hale

www.informatics.jax.org www.alliancegenome.org www.jax.orgd



