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1. NU7> bDIEFR
(YJZRAZAEYAFVEDR AYIV—b/IV—bIT R ATSLAYA b,
1>+ NUPH)

2. NU7> MDBEREHETE (in silicof#thr) DisEl

3. in silicof#k2'09 5 ADEN

SIFT(ZAt>R)NUTR)

PolyPhen-2 (S>> R/\UF7R)

M-CAP (S22 27> R)

PROVEAN (ZXTZ>AINUF7> N A>T —1A)

MutationTaster2021 (TR R)NU7> N A>IL—L/ILV—L3TR)
CADD (ZAt RNV NA2IU—L/IU—L3TNA>bOY)

SpliceAl (RT51>>7FH)
ESEfinder (RJ54>>4F8)



N7 hOXRENBIEIR

1 bp 1~1000 bp 200 bp ~ 30 kb
—IBEER(SNV) FEARL RAERCHIDHE

5"-CTTTGTGCC-3" 5’ -CTTTGTGCC-3’
3" -GAAACACGG-5" 3’ -GAAACACGG-5"

l G>A l Gdel

5" -CTTTATGCC-3' 5" -CTTTTGCC-3"
3" -GAAATACGG-5" 3" -GAAAACGG-5'

@ @

IEE (CAG)12-35 I

BE (CAG)36-121 N
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1 kbN 10 Mb
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S—IDI2ANU7> MDA

S J-XA(synonymous)\U7> bk

Gly Gly Thr
SBBA5| 5’ -GGT GGA ACT -3’
JXU7>N 57 -GTT GGG CTA -3’
Gly

At A(honsynonymous)/\U7> b

Gly Gly Thr
=85 5’ -GGT GGA ACT -3’

JNU7>N 57 -GTT AGA CTA -3’

IV—=L3TB/A2ITV—LINVT7 S MRK-1EA)

Thr Ile Lys 1Ile Gly Leu Thr
=B8RS 5’ -ACC ATA AAA ATT GGT TTG ACT -3’

JXU7>RM 57 -ACC ATA AAA TTG GTT TGA CT -3’
Leu Val Stop

LeuzEHT3IDENIRS TR u

Thr Ile |Lys| Ile Gly Leu Thr

£08f25] 5’ -ACC ATA AAA AT GGT TTG ACT -3’

J\U7>K2 5’/ -ACC ATA ATT GGT TTG ACT -3’
Thr Ile Ile Gly Leu Thr

17288 (Lys) DR

Arg
FYEYRNUFZ B
Gly Gly Thr

SB3A5| 5’ -GGT GGA ACT -3’
J\U7>KN 57 -GTT TGA CTA -3’
Stop

JEEERAE © : g '8
(UTR) _ : < N\
---1ATG-----~ ACGE ------ cggccgcaagAAC---
i SO2AV
BEIATIRY G A -5 4> patsk

c.77+2T>G  ¢.78-8G>A
AISAABLA MNP 45002172 b

SORIEDHEEICSASRE

TR TV=LSTMN AT FAARBA D >> ZACIA A2TIV—A >> S)ZRA. A>bO>




NUFP > hOEEEHERE (in silicof#thr) DisEl

1. BEFEMTEMEREREEFICRESNE/INUT7 Y MOBR O ST
2. ERENECTFEIRONVTYNDIT IV I D—DDIEEELEVTRAWND

A>T IEGR> IEFYR
KEEEKIEIR T ) LAFES(ACMG)ED FIRIEZFE R YLINUTY R Very strong
S(AMPNESDIES -1 A CRIESNTATE (Ft>2 To—AS TN T4 ZEMT)
fHRE RNV NGEIET D) (CRTT 25 HMmEEE —
(ACMGHA R51> 2015) De novoTh3dlt (E, HIFHEEE)  Strong
JVUT77>, N&E5D(C9%E mREEM LSNPS EEREE—
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(3) uncertain significance RU7S/EOESZACYAZE(L
(4) likely benign RIRBI DD ER Supportive
(5) Benign in silicoDIRIRTEFAl
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in silicof#r2' 095 LADFEN

SIFT(ZZE> /N7 )

nonsynonymous SNV | PolyPhen-2 (ZXt>2/{U7> )

ATSAAVAI SNV M-CAP (S22 2/WFR)

dbNSFP | pROVEAN (2t 2/W7Y A2 TL—1)
MutationTaster (X 2/NU7> N A>T —L/IL—LZTR)

CADD (ZRE2Z2NU7>NA>I0— L/ —L3TNA> R OY)

SpliceAl Lookup (XT51> >4 FHl)
ESEfinder (RIJ543 >4 FAl)

BRCA2 NM_000059.3:¢c.53G>A, p.(Arg18His)
NC_000013.11:9.32316513G>A (GRCh38)
NC_000013.10:9.32890650G>A (GRCh37)



SIFT (https://sift.bii.a-star.edu.sg/)

%; Sorting Intolerant From Tolerant

This website is maintained by Pauline Ng, creator of SIFT. Pauline developed and maintained the SIFT website at Fred Hutchinson Cancer Researcher Center from
2001-2008, then the J. Craig Venter Institute from 2008-2010, and Genome Institute of Singapore (2010-2017). Pauline is currently an indepndent consultant.

Code Publications | History | Contact us

mino acid substitution affects protein functio . SIFT can be applied to naturally

olymorphisms and laboratory-induced missense mutations. e (A:0) anuﬁﬁ r$t7~ Jﬁgo)%ﬂﬂgﬁﬁ

SIFT predicts whether a
occurring nonsynonymou

UPDATE on & Dec 2018

« Change SIFT4G Annotator to Brgwse for genome locally instead of dynamically querying SIFT website due to change in

A-STAR security web policy
« Github code for building SIFT 4G d
longer required)

bases changed to allow more per missive gff files (start and stop codons no

Genome Tools Single Protein Tools

SNV [ SNP prediction

v SIFT Sequence

?_SIFT For Genomes Predictions for human build 37, 38, andx 200 genomes

SIFT For Genomes (Cnline submission) (Beta) Predictions for soNe model organisms L SIFT Related Sequence
{e.g. human, mouse, worm, yeast). VCF

v, SIFT Aligned Sequences

SIFT nonsynonymous single nucleotide variants (genome-scale) {humNuild a7

dbSMP rsIDs (SIFTAG predictions) \
INDEL Prediction

| 1. Restrict indels to coding If using SIFT 4G, please cite: SIFT missense predictions for genomes. Mat Profocols 2016; 11:1-9(Link)
92 Classify coding indels (Insertion/Deletions). Human build 37 and 38)

Otherwise, please cite: SIFT web server: predicting effects of amino acid substitutions on proteins Nucleic Acids Research, 2012 Jul; 40,

Website is personally maintained by Pauline Ng. Server support by Bioinformatics Institute in Singapore. 9



https://sift.bii.a-star.edu.sg/

BRCA2 NM_000059.3:c.53G>A, p.(Arg18His)
NC_000013.10:9.32890650G>A (GRCh37)

Score < 0.05TCintorelant

SIFT nonsynonymous single nucleotide variants (genome-scale)

This page provides SIFT predictions for a list of chromosome positions and alleles. Click here to get more information

User Input

[Homo sapiens (Ng19) NCBI 37 v | I

Chromosome Coordinates

Paste in comma separated list of chromosome coordinates, orientation (1,-1) and alleles see [sample formaf
13,32890850,1,G/A T —

13,32890650,1,G/A

el
Upload file containing chromosome coordinates and nucleotide substitutions (size limit: 1M)
I7ILEER | BiRENTWERA

Email| |
Flease enter your emall address if you want your results via email.

Qutput Options

SIFT version 5.1.1, SIFT database release February 27, 2012
RefSeq Known ceDs
Coordinates Codons|Ensembl Transcript 1D Transcript | Transcript Transcript 1D Ensembl Protein 1D 000 Genome Allele Frequencies
1D D [ All available populations
Ca0- || European population
13.32890650,1,G/A cac ENSTOO000380122, ENSTOO000544455(NM_000059ucOlTuub. 1|CCD39344 1|ENSPO0Q00369497 ENSPOO000439902( D East Asian population
[ African population
|| South Asian population
RefSeq K.nown Substituti : L Median # Seqs ) American population
croten 1D Protein 1o [SUPstitution|Region |dbSNP 1D SNP Type Prediction  |Score| —"<"lat
position
INP_oo0050|NP_000050|R18H oM lrssossareo:a NonsynonymnusFDLERATED D_23| 291 |18

[ SelectAll || UnSelect All |

10




SIFT sequence®fEL\)5

SIFT Sequence

SIFT Sequence provides SIFT predictions for a given protein FASTA sequence.|This will take 10-15 min because we
must search your protein sequence against a database to pick the related sequences. You can also submit your protein
sequence and related sequences or aligned sequences if you already have them.

Results are deleted after 24 hours, so please save them!

[Preventing_connection failures]

Protein sequence

Name of i cortanin e oy souonc (s amal BRCA2 NM_000059.3:c.53G>A, p.(Arg18His)

=-0r-

Paste in your protein query sequence {(Upload example) (fasta format).

BRCA2DFASTARCHINWAE Parameters

Select database to searchf | UniProt-SwissProt 2010_09 v
Warnings for you predicticrm=Ess =5 x

3 L™ L L ey e ey

Median conservation of sequences
(between 0 and 4.32, we recommend between 2.75 and 3.25)

R18H Remove sequences more than percent identical to query

This cleans out any polymorphic alleles (sequences in the database that are nearly identical to your protein but already
containing the substitutions of interest). The contaminating sequences may cause the substitution to be predicted as
=-0f- tolerated.

Enter the substituticns of interest [format]:

Upload a file containing substitutions of interest [format]: Enter your email address if you want the results through email - (Optional)

[F7ruear |arencoses | |




UniProt (nttps://www.uniprot.org/)

k-
.
UniProt & Human BRCA2
BLAST Align Retrieve/ID mapping Peptide search SPARQL . : Help Conta
”“'ﬁf"f.' The new UniProt website is here!
Mew UniProt portal for the latest
UniRef UniParc Proteomes SARS-CoV-2 coronavirus protain
entries and receptors, updated
independent of the general UniProt
iss- I le.
Swiss-Prot Sequence clusters Sequence archive Proteome sets r e - .
(565,928) .- View SARS-CoV-2 Proteins
. —"
1'!. Manually annotated [:._,/. — % i @) and Receptors
. Download # Columns < 1to 25 0of 512 P’ Shﬂw m
I:III
P5158? BRCAZ_HUMAN E. Breast cancer type 2 BRCA2 FACD, FANCD1 Homo sapiens (Human) 3,418
- susceptibility...
[] Q8eYC2 PALB2 HUMAN H Partner and localizer of PALB2 FANCHN Homo sapiens (Human) 1,186
- BRCAZ2
[] Q9P287 BCCIP_HUMARM *" BRCA2 and CDKN1A- BCCIP TOK1 Homo sapiens (Human) 314
- interacting protei...
[] P45736 BRCC3_HUMAN A Lys-63-specific BRCC3 BRCC36, C6.1A, Homo sapiens (Human) 316
- deubiquitinase BRCC... CXorfs3
[ Q72589 EMSY_HUMAN A BRCA2-interacting EMSY Cliorf30, GLOO2Z Homo sapiens (Human) 1,322
- transcriptional r... 2




SlFormat @ Add to basket @ History

UniProtKB - P51587 (BRCA2_HUMAN) % BLAST

D|Sp|ay D Help video % BLAST = Aligr SlFormat @ Add to basket @ History ® Community curation (1)  [# Add a publication View format x
Protein I Breast c ptibility protein

Entry Text

; Proteinl Breast cancer type 2 susceptibility protein Gene BRCA2 [ FASTA [canomical))
Publications 4

BRCA2 . XML
, Gene Organism | Homo sap

Feature viewer Organism | Homo sapiens (Human) RDF/®ML

Feature table

status| M Revie| S°F [poes® - cxperiment

Statusl 1'?' Reviewed - Annotation score: ®@@®®® - Experimental evidence at protein level®

R

. Involved in double-strand break repair and/or homeologous recombination. Binds RADS1 and potentiates recombinational DNA repair by promoting
assembly of RADS51 onto single-stranded DMA (ssDNA). Acts by targeting RADS1 to ssDMNA over double-stranded DNA, enabling RADS1 to displace

Pathology & Biotech

replication protein-A (RPA)} from ssDMA and stabilizing RAD51-ssDMA filaments by blocking ATP hydrolysis. Part of a PALB2-scaffolded HR complex
containing RADS1C and which is thought to play a role in DNA repair by HR. May participate in S phase checkpoint activation. Binds selectively to

ssDNA, and to ssDNA in tailed duplexes and replication fork structures. May play a role in the extension step after strand invasion at replication-
dependent DNA double-strand breaks; together with PALB2 is involved in both POLH localization at collapsed replication forks and DNA polymerization

. activity. In concert with NPM1, regulates centrosome duplication. Interacts with the TREX-2 complex (transcription and export complex 2) subunits
PCID2 and SEM1, and is required to prevent R-loop-associated DNA damage and thus transcription-associated genomic instability. Silencing of BRCAZ

promotes R-loop accumulation at actively transcribed genes in replicating and non-replicating cells, suggesting that BRCA2 mediates the control of R-
loop associated genomic instability, independently of its known role in homologous recombination (PubMad:24896180).

# 11 Publications «

Er——
GO - Molecular function®
o]
= gamma-tubulin binding # Source: UniProtkB «
' = H3 histone acetyltransferase activity 4 Source: UniProtkB «
_ = H4 histone acetyltransferase activity 4 Source: UniProtkB
Crossreferences

= identical protein binding # Source: IntAct +
= protease binding # Source: UniProtkB -
= protein C-terminus binding € Source: MGI

= single-stranded DNA binding 4 Source: UniProtkB -

«Top

Complete GO annotation on QuickGO ...
GO - Biclogical process®

= brain development # Source: Ensembl

= cell aging # Source: Ensembl

= centrosome duplication € Source: UniProtKB

= DNA damage response, signal transduction by p53 class mediator resulting in transcription of p21 class mediator € Source: Ensembl
= double-strand break repair # Source: UniProtkB -




»sp|PS1587|BRCAZ HUMAN Breast cancer type 2 susceptibhility protein OS5=Homo sapiens 0X=9606 GN=BRCAZ PE=1 8W=3

WP IGEKERPTFFEIFKTRGHNKADLGP I SLNWFEELSSEAPPYNSEP AEESEHKNNNYERN
LFRTPOREPSYNOLASTP T TFREQGLTLPLYQEPYVEELDKFKLDLGRNYPNSRHIESLRTY
KTEMDOADDYSCPLLNSCLSESPYYLACTHY TPORDKESYYCGELFHTPKFYKGRATPRHT
SESLGAEYDPOMENESLATPPTLEETYLIVRNEEASE TYFPHOTTANYESYFENHDESL
KENDRFTASYTDSENTNOREAASHGF GETSGNEFEYNECRDRI GREWPNYLEDEVYETYY
DTSEEDSFELCFERCRTRNLORYRTSKTRIIKIFHEANADECERSKNOYKEKY SFYSEVEP
NDTDPLDENY ANOKPFESGEDETSKEYVYPELACEWSOLTLSGLNGAGMERIPLLHISSCD
GNISEKDLLDTENKREKDFLTSENSLPRISSLPRSEKPLNEETWYNERDEEGHLESHTDC
[LAYKEOR T EGTEPYASEFOGIKKE IFRIREGPEETFNASFSGHMTDPNF KKETEASESGL
ETHTWCEOKEDSLCPNLIDNGENPATTTONSY ALKENAGLISTLRKKTHEF TY A THDETSY
KGRKIPKEDOKSELTNCEAOFEANAFEAPLTFANADSGLLHSSYERECEONDSEEPTLELT
SEFGTILRKCSRNETCENNTY I SQDLDY KEAKCNKEKLGLF ITPEADSLECLOE GROEND
PRSKEMSDIKEEYLAAACHPYOHSKYEY SDTDF QS QKSLLYDHENASTLILTPTSKDYLE
NLWHISRGKESYEMEDKLIKGNNYESDYEL TN IPMEKNGDYCALNENYENYELLPPEKY W
RYBEPEREY OFNONTNLRY IGKNOEETTE TSI TYNPDSEELF SDNENNF YF QW ANERNN
LALGNTKELHETDLTGYNEP TFENSTHYLY GOTGDKGATOVE TEKDLYYYLAEENKENSYE
GHIKMTLGODLKSDISLNIDKTPEKHNDY MHEN A GLLGP T SWHEF GGEFRTASNKETKLE
EHNIKKSKEMFFED IEEQYPTELACYE TYNTLALDNGEELEKPGETHTYEAHLOSSYYYSD
CRNSHITPOMLFSRGDFNSHHNLTPSOKAE T TELSTILEESGEOFEF TOFRKPEY TLOKS
TFEMPENGMTILKTTSEECRDADLHY IMNAR S IGOVDESRAFEGTYE TKRKEF AGLLENDC
NEEAEGEYLTDENEY G RGFYSAHGTELNYSTEALQKAYKLFSDIENTSEETEAEYHP TEL
BESKCHDEYYSMF KIENHNDKTYSEKNNKCOLTLONNIEMTTGTFYEET TENYKENTENE
DNEY TAASRNSHNLEF DGEDESRNDTYCTHRDETOLLF TDOHN TCLELSGOFMKEGNT O]
KEDLEDLTFLEVARAGEACHGNTSNKEGLTATETEGNTKDFETSDTFFATASGKNT Sy A1
EGFHEIYNFFDOKPEELHNFSLNSELHGDIRENEMDILEYEETOTYRKHKI LKESYPYGTG
NOLYTFOGOPERDEKTKEPTLLGE HT ASGRKY LT AKESLDKYENLFDEKEQGTEEITEF S
HOWAKTLEYREACKDLELACETIET TAAPKCKEMONSLNNDKNLY S TETYYPPKLLEDNL
CROTENLKETSRETFLEYEVHENYEKETAKGPATCYTNOSPYSY TENSALAFY TEORRRTS
YEOTELLEAKENLREGIFDGOPERTHT ADYYGNYLYENNSNET TAENDRNHLEEKQDTYL
SHSGMENSY SYHEDEVYNDSGY LEKNELDSGTEPYLENYVEDGENT SFSKY TSNYEDANAY
POTYNEDTCYEELYTSEEPCENENAA TKLETSNENNFEYGPPAFRTASGIIYCYEHETIR,
KYRDIFTDEFSKEY TKENNENKSKT COTEIMAGCYEALDDSED ILHNELDNDE CETHEHKY
FADTQEEETLOHNONMEGLEKYSKISPCOYELETSDT CKGE IGKLHIREY SSaNTCGIFST
AEGHEYOVEDASLONARGYFSETED S THOMF SKYLFKENEHSDGLTREENTATRTPEHL]
SORGFEYNYYNSEAFSGFSTASGKOVS TLESSLHRVEGYLEEFDLIRTEHSLHYSPTERA
NYEkILPRYDKENPEHCYNSEMEKTCEKEF KLENNLNYE GGESENNHE TKYSPYLEGF Q0
DEAOLYLGTKWSLYENTHYLGRE QR SPENYKME IGKTETFEDYPYRTNIEYCETYEKDEE
NYFETEAVETAKAFMEDDELTDSKLPSHATHELF TCPENEEMYLENSRT GERRGEPLILY
GEPSTKRNLLMEFDRI TENGERSLKASKSTPDGT IKDRRLFMHAYSLEP ITCYPFRTTKE
ROETONPNFTAPGOEFLERGHLYEHLTLERSSENLAYSGHPFY OV S ATRNEKMRHLI TTG
RPTENFYPPERTESHFHRYVEQGY RN INLEENROKGN T DGHGEDDEKNE TNDNE THEF NKN
NENOAARYTF TKCEEEPLOLITELANARDTQDMR IKKKORGRYFPOPGELYLAKTSTLPR
[ELKA Y GEOYVPEACEHROLY TY GYSKHCTKINGENAESF QFHTEDYF GRESLW TGRGI O
LADGGHLIPSNDGRAGKEEF YRALCDTPGYDPEL TSR YHHYRN T TWELAAMECAFPI
EFANRCLEPERYLLOLKYRYDTEIDRSRREATEKIMERDDT AAKTLYLCYSDTTSLEAN]
SETSENKTSSADTORVAT TELTDGNY AVKACGLDPPLLAYLENGRLTYGORT TLHGAELYG
SPOACTPLEAPESLMLKISANSTRPARWY TKLGFFPDPRPFPLPLESLFSDGGENYGRY DY
[IORAYPTOWMEKTSEGLY IFRNEREEEKEAAKY YEAQOKRLEALFTKIQEEFEEHEENT
TEPYLPSRALTROOYRALODGAELYEAYVKNAADPAYLEGYFSEEQLRALNNHRGMLNDKKE
QAOTOLEIRKAMESAEQKEQGLERDYTTYWKLRIVEY SKKERDEY LS TWRPSEDLY SLL
TEGKRYRIYHLATSRSKERSERANT QLAATRKETOYQOLPYSDEILFGIY OPREPLHF SKF
LOPDFGPECEEVDLIGE WY EYYKKTGLAPFYYLEDECYHLLATKFWIDLNED I TKPHMLI
A EHLONRPESKEGLLTLFAGDF SYFSAGPKEGHFQETFNEMENTYENTDTLCNEAENKL
MHILHANDPKWSTPTEDCTSGPY TAQT TP GTGNELLMESPNCE T Y Y GEPLELCHAKRRSY
STPVEAGHTSKECKGEKE IDDOKNCKERRALDF LSRLPLPPPYSP TCTEYSP &S QAR GP
PRECGTENYETPIKKKELNSPOMTRPFKKFNEISLLESNSTADEELALINTOALLSGETGER
OF [EWEESTRTAPTEEEDYLRLKRRCT TELIKEQES SO ETEECERNKGDTITTHEY T

3418aadp>TAEL)

SIFT Sequence

SIFT Sequence provides SIFT predictions for a given protein FASTA sequence. This will take 10-15 min because we
must search your protein sequence against a database to pick the related sequences. You can also submit your protein
sequence and related sequences or aligned sequences if you already have them.

Resuits are deleted after 24 hours, so please save them/

[Preventing_connection failures

Protein sequence

Name of file containing protein query sequence (fasta format).
JFAIVEER | BRENTVWFERA

_Or_

Paste in your protein query sequence (Upload example) (fasta format).

JEARLTsubmit

Enter the substitutions of interest [format]:

R18H

-0r-
Upload a file containing substitutions of interest [format]:
| T7AILEER | BRENTVERA




. Positions 2601 to 2700
SIFT Results (Protein Sequences) Positions 2701 to 2800

Positions 2801 to 2900
Positions 2901 to 3000
Positions 3001 to 3100
Positions 3101 to 3200
Positions 3201 to 3300
Positions 3301 to 3400

Your job id is abab675a9d and is currently running.

If your browser times out before results are shown, please go to https //sift bii a-star edu sg//sift-
binfformat pl?abab675a%9d_seguences in 20 minutes. Opening it up before 20 minutes will throw an error

(in which case, just refresh). Positions 3401 to 3500

Pr0b|em5? Contact s th your ]Db |d Scaled PrObabi”tieS fDr Entire Prﬁtein

Your results will be available here for the next 24 hours. May rake. some time to fpad!! Please be palfienf if you do not see the table immediately.

4 sequences were selected to be closely related to your query sequence. Amino acids with prDbab”ltIGS = 05 are predlr:ted to be deleterious.

PSIBLAST alignment of submitted sequences — —

Alignment in FASTA format (for modification) Predictions of substitutions entered

The alignment taken from PSIBLAST is returned in msf format.

Note: Xes are placeholders at the beginning and end of sequences. While - means a gap in the *** The following sequences have been removed because they were found to be over 80% identical with
alignment an X means a lack of information such as a partial alignment or incomplete sequence and do your protein query: P51587 .

not contribute to the prediction.
Please check the sequences that have been chosen. If the sequences are oo diverged from your query
or the alignment is questionable, we suggest you modify the fasta-formatted file above and resubmit.

SIFT amine acid predictions for:
Positions 1 to 100

Positions 101 to 200

Positions 201 to 300

EDS!{!OWS 33] EO ggg Substitution at pos 18 from R to H is predicted to AFFECT PROTEIN FUNCTION with a score of 0.00.
OsMmons 0 Median sequence conservation: 3.63

Positions 501 fo 600 Sequences represented at this position:d

Positions 601 to 700 WARMINGL L This substitution may have been predicted to affect function just because

Positions 701 to 800 the seaquences used were not diverse enouzh. There is LOW CONFIDENCE in this prediction.
Positions 801 o 900

Positions 901 to 1000
Positions 1001 to 1100
Positions 1101 to 1200 - + —= 2 - N “
Positons 20T fo 1300 5 ) NTXoOTHERE P BB D BT — A TF BN 53
Positions 1301 to 1400
Positions 1401 to 1500
Positions 1501 to 1600
Positions 1601 to 1700
Positions 1701 to 1800
Positions 1801 to 1800
Positions 1901 to 2000
Positions 2001 to 2100
Positions 2101 to 2200
Positions 2201 to 2300
Positions 2301 to 2400 15
Positions 2401 to 2500
Positions 2501 to 2600




PolyPhen-2 (http://genetics.bwh.harvard.edu/pph2/)

FPolyPhen-2 (Polymorphism Phenotyping v2) is a tool which predicts possible impact of an amino acid substitution on the structure and function of a human protein using straightforward physical and comparative
considerations. Please, use the form below to submit your guery.

21-Jun-2021: Server has been migrated to new hardware. Note, all queries were terminated and user sessions data discarded in the process, hence you will need to resubmit your query if affected. We aplogize

far the inconvenience caused.

Query Data

Protein or SNP identifier

Protein sequence
in FASTA format

Position
AA{ARNDCEQGHILKMEPSTWYV

Substitution
AA ARNDCEQGHILKMEPSTWYV

Query description
Submit Query | |Clear|| Check Status

Display advanced query options

biobyte solution|

van adzhubey

16
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about

About

PolyPhen-2 is a new development of the PolyPhen tool for annotating coding nonsynonymous SNPs. Some
of the highlights of the new version are;

= High quality multiple seguence alignment pipeline
= Probabilistic classifier based on machine-learning method
= Optimized for high-throughput analysis of the next-generation sequencing data

JIVFTINTFA XD ML DECRRIFIEE > N BREEZ MR U TR F B (C LD 7 )T -3

= Adzhubei |A, Schmidt S, Peshkin L, Ramensky VE, Gerasimova A, Bork P. Kondrashov AS, Sunyaev
SR Nat Methods 7{41:248-249 (2010). & PubMed gm PDF @ Su pplemental Information

Oter! Input Analysis Prediction Interpretation

Sequ?nce — sing

o

L B o -

MSA creation Profile-based scores
Homology search, /

raw multiple sequence
/ alignment, ~> Identity-based scores

—-——-—»

s Res

alignment improvement,
alignment clustering,

Annotation profile
~ alignment refinement MSA depth, CpG context

!
ACT_SITE 66, 110, 203 .
it el sl rotein

Prediction confi dence

3D vnsuallzatlon

external edit)

Pfam domain, residue volume

Structure

17




PolyPhen-2DfE\A

Grid Gateway Interface EEE

v2.2.8 3;-'9

- : Sunyaev Lab
BRCA2 NM_000059.3:¢c.53G>A, p.(Arg18His) e bobedieti s
Service Name: PolyPhen-2
Session ID:  |56a79c3eefYfdab181c4bcs0dfca16ec80983b8 | [J Overwrite default
Query Data Grid Status:

Load Health Jobs: Pending Running

Protein or SNP identifier BRCA2 FeldUniProt ID: P51587 Light  100% ) 1

Protein sequence Jobs (1 total):

in FASTA format | Pending/Running (1/0) |
4 ID Pos. State Date/Time Delete Description
T 18 8058022 1  qw  2021-11-3007:00:09 [
—_—
Substitution AA1 A @ NDCEQGHILKMFPSTWYWV All items with Delete boxes checked will be removed!

AA;,ARNDCEQGHILKMFPSTWYV

Query description Service Name: PolyPhen-2

Session ID: | 56a79c3eeB9fdas181cdbeB0dicBal8ecB0983b8 | O Overwrite default
Submit Query || Clear| | Check Status .
Grid Status:
Display advanced query options Load Health Jobs: Pending Running
Light 100% 0 11

Atz A(nhonsynonymous)/\U7 > hDdr

Jobs (1 total):
Completed (1)

ID Results Errors Date/Time Delete Description
8058022 [ view | - 2021-11-30 07:00:16 O
18

All items with Delete boxes checked will be removed!




PolyPhen-2 report for P51587 R18H

Query
Protein Acc Position AA; AA; Description
P51587 15 R H Canonical, RecName: Full=Breast cancer type 2 susceptibility protein; AltName: Full=Fanconi anemia group D1 protein; Length: 3418
Results
Prediction/Confidence PolyPhen-2 v2.2.2r406
HumDiv

This mutation is predictedto be PROBABLY DAMAGING with a score of 0.962 (sensitivity: 0.78; specificity: 0.95)

T T T T T 1
a.8ea a.28 8,48 8,68 a.88 1.680

[=] HumVar
This mutation is predicted to be  BENIGN  with a score of 0.222 (sensitivity: 0.88; specificity: 0.74)
9.680 8.20 8.48 B.60 8.80 1.00
Details
Multiple sequence alignment UCSC MultiZ46Way GRCh37/hg19 (08-Oct-2009)
3D Visualization PDB/DSSFP Snhapshot 25-May-2021 (178229 Structures)
ivan adzhubey biobyte solution

HumbDiv- and HumVar-trained PolyPhen-2E7 ) &E& K EH D

HumDiv - 3,155 damaging alleles in Mendelian diseases, 6,321 differences between
human protein and mammalian homologs(hon-damaging)
- Genome-wide association studies

HumVar - 13,032 human disease-causing mutations, 8,946 human nonsynonymous
SNV without annotated involvement of disease(hon-damaging)
— Diagnostic of Mendelian diseases 19
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Details

[=] Multiple sequence alignment

[=] 3D Visualization

ivan adzhubey

UCSC Multiz46Way GRCh37/hg19 (08-Oct-2009)

Shown are 75 amino acids surrounding the mutation position (marked with a black box)

Found no matches to known protein structures.

PDB/DSSF Snapshot 25-May-2021 (178229 Structures)

biobyte solutio

EntrylD: 4JEU
ChainlD: A
Residue: Cys180
ldentity: 946%

Overlap: 93.9% (558 aa)

Zoom into mutation || Reset view View size: =

STXBP1MDC180Y

20



Local serverCscorez2Jl}13

1. H®Dsource codezZA>0O- KU
TAYAM=I (\=RILEWV)

2. SAE AU NEFROT,
An n Ova I (https://annovar.openbioinformatics.org/en/latest/)

Sanff (http://pcingola.github.io/SnpEff/)
CdAdbNSFPZ#)HI 3

Table of Contents

Downloads Downloads
Software
Downloadable material. Databases
Datasets
Software Publications
Licensing

The software provided herein is free for academic instruction and research use only. Commercial licenses are
available to legal entities, including companies and organizations (both for-profit and non-profit), requiring the
software for general commercial use. To obtain a commercial license please, contact us via B e-mail.

Disclaimer

This software is distributed in the hope that it will be useful, but WITHOUT ANY WARRANTY; without even the
implied warranty of MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. The code should not
be modified and/or redistriputed without the permission of the authors.

ltem File(s)

PolyPhen-2 standalone source code, see INSTALL | @ polyphen-2.2 3r407 targz
file included for installation instructions

Databases

Item File(s)
PolyPhen-2 bundled databases (5.5G) @ polyphen-2.2.3-databases-2021_05 tar.bz2
Precomputed MLC protein alignments (2.4G) f polyphen-2.2 2-alignments-mic-2011_12 tarbz2
Precomputed MultiZ genomic alignments (1.8G) | @ polyphen-2.2 2-alignments-multiz-2009_10.tar.bz2

PDB/DSSP structural databases snapshot (38G) | & polyphen-2 2 3-databases-pdb-dssp-2021_05 tar bz2

MD5 checksums for all databases tarballs f mdssum. txt
Datasets
Item File(s)
HumDiv & HumVar training sets @ README

Whole human exome sequence space annotations | & README



https://annovar.openbioinformatics.org/en/latest/
http://pcingola.github.io/SnpEff/

M-CAP (http://bejerano.stanford.edu/mcap/)

Mendelian Clinically Applicable Pathogenicity (M-CAP) Score

M-CAP is the first pathogenicity classifier for rare missense variants in the human genome e _ —
that is tuned to the high sensitivity required in the clinic (see Table). By combining previous Recommended Misclassified
pathogenicity scores (including SIFT, Polyphen-2 and CADD) with novel features and a Pathogenicity | known pathogenic
powerful model, we attain the best classiiier at all thresholds, reducing a typical #e{LagiReE Ve threshold variants
exome/genome rare (<1%) missense variant (VUS) list from 300 to 120, while never SIFT =005 38%
mistaking 95% of known pathogenic variants as benign. Further details can be found here. Polyphen-2 =08 31%
CADD > 20 26%
3/25/2019: M-CAP score file with an interpretable sensitivity score can be found herel Sensitivity score < 0.95 is MetalR =05 27%
possibly pathegenic. M-CAP > 0.025 5%
Score a variant %mm )
FE

Enter the GRCh37/hg19 coordinate for a missense variant to retrieve its M-CAP score.
GRCh37/hg19 | e.g. 16:76,486,622 Gol m

How to cite

Jagadeesh, K., Wenger, A., Berger, M., Guturu, H., Stenson, P., Cooper, D., Bernstein, J., and Bejerano, G. (2016). M-CAP
eliminates a majority of variants with uncertain significance in clinical exomes at high sensitivity. Nature Genetics, 2016. 48 (12)
1581 DOI: 10.1038/ng.3703

Downond M.GAP S 5 (< 1% allele frequency)
ST RS 22> A (nonsynonymous) \U7 > hD &

M-CAP only scores rare missense variants: hg19, ENSEMBL 75 missense, EXAC v0.2 where no super population has minor allele frequency above 1%. Ifa
missense variant has no M-CAP score, the M-CAP prediction should be assumed to be likely benign.

o CARO-searesH242046 please do not use

« M-CAP v1.3 raw scores 10/30/2018 / Zj 7& 9"7 >D —_— Fﬁ_l'ﬁg

I- M-CAP v1.4 raw and normalized scores 3.-'25.-"2019'{\;1.3 raw score of 0.025 converted to sensitivity score 0.95, to facilitate interpretation)

22




WEBT—{EdD Local serverT

ﬁ}écggolzl)l\;-lgc;-%oo539229C02332A,Ap(((;?{|‘c?h1387|';|S) 1 . An novar (https://annovar.openbioinformatics.org/en/latest/)
.10:q. >
_ g Sanff (http://pcingola.github.io/SnpEff/)

TAbNSFP%EFIFE

Score a variant

Enter the |GRCh37/hg19 poordinate for a missense variant to retrieve its M-CAP score. 2 m Ca p V 1 4 tXt%__f'fﬁj_C An nova r
a = (MDgeneric databasecL TV /7—>3>

GRCh37/hg19.13:32,890,650 Reference Allele G

mcap_sensitivityvl.4

Alt Allele M-CAP 95% sensitivity

A 0.601 Paossibly Pathogenic
C 0.144 Possibly Pathogenic
T 0.121 Possibly Pathogenic

23
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PROVEAN

(http://provean.jcvi.org/index.php)

PI)EE# (SAEYANIUTIR) &40
L—LDEAPRKEHIECTHE

NU7> MEESIES > IO ERSIREOI DR
1%

PIJBEESINSTE. 7/ LAERSINSTEESS
[Q3): i)

SIFTORFEEN2008-20104F(CTa> - I
19 - 915 —RRFRICTEFELTVERDD,
SIFTOAd7HHAENS

JCVI J.CRAIG VENTER
IMNSTITUTE"

-+ PROVEAN Tools
PROVEAN Protein
PROVEAN Protein Batch
Human
Mouse
PROVEAN Genome Variants
Human

Maouse
+ About
+FaQ
-+ MNews
-+ Download
+Help
-+ Contact Us

-+ Related Links

PROVEAN

JCVI Home PROVEAN Home

PROVEAN (Protein Variation Effect Analyzer) is a software tool which predicts whether an amino acid
substitution or indel has an impact on the biclogical function of a protein.

PROVEAM is useful for filtering sequence variants to identify nonsynonymeous or indel variants that are
predicted to be functionally important.

The performance of PROVEAN is comparable to popular tools such as SIFT or PolyPhen-2 [1]. Read more.

A fast computation approach to obtain pairwise sequence alignment scores enabled the generation of
precomputed PROVEAN predictions for 20 single AA substitutions and a single AA deletion at every amino
acid position of all protein sequences in human and mouse [2].

This work is funded by the National Institutes of Health [grant number SROIHGO004701-04].

References:

1. Chei Y, Sims GE, Murphy S, Miller JR, Chan AP (2012) Pradicting the Functional Effect of Amino Acid Substitutions and Indals. PLoS ONE
7I10): =46588,

2. Chei ¥ (2012) A Fast Computation of Pairwise Sequence Alignment Scores Betweaen a Protzin and a Set of Single-Locus Variants o
Another Protein. In Proceedings of the ACM Conference en Bisinformatics, Computational Biology and Biomedicine (BCE '12). ACM, New
York, NY, USA, 414-417,

{* This iz the author's version of the waork. It is posted here by permission of ACM for your personal use, Not for redistribution. The
definitive wersion was published in ACM BCB '12. http:/fdoi.acm.org/10.1145/2382936.2382585)

3. Choi ¥, Chan AP (2015) PROVEAN web server: a tool to predict the functional effect of amino acid substitutions and indels.
Bivinformatics 31{16): 2745-2747.

PROVEAM web server functions are currently using PROVEAN v1.1.3.

PROVEAN Protein  Any
species

This tool provides PROVEAN prediction for a protein sequence from any
organisms. [details]

» Input: A protein sequence from any organism and amino acid variants of interest. See
example.
= Owtput: PROVEAN scores and predictions. See exampla.

PROVEANM Protein This tool provides PROVEAM and SIFT predictions for a list of protein

Batch - Mouse variants. [details]
» Input: A list of protein variants. See example.
» Output: Scores and predictions from PROVEAN and SIFT. See example.
PROVEAN This tool provides PROVEAN and SIFT predictions for a list of genome

Genome Variants - Mouse variants. It is based on the assembly of the species and the Ensembl

genome annotation. [details]

« Input: A list of genomic variants. Sze example.

= Owutput: Changes at protein level, their scores and predictions from PROVEAM and SIFT,
and accessory information (dbSNP rs IDs, gene description, PFAM domain, GO terms.
stc.). See example.



PROVEAN Protein Batch®fE\\75

- PROVEAN Tools PROVEAN HUMAN PROTEIN BATCH

PROVEAN Protein

PROVEAN Pratein Batch This tool provides PROVEAN prediction for all human proteins and variants. It also shows SIFT predictions

Human when precomputed scores are available.
Mouse _ « Input: A list of human protein variants. See example.
PROVEAN Genome Variants = QOutput: PROVEAN scores and predictions along with available SIFT predictions. See example.
Human
Mouse
Enter a list of human protein variants
+ About
r - i

=+ FAQ Paste in your pl‘ntein variants: [f-::lrr'rlat] B(ﬂpl_e .\UplDad EXEI’I’][‘:IIE::I BRCA2 NM_000059l3lCl53G >A, p-(Arg 18HIS)

UniProt P51587
> MNew EMNSPOOO00224505 63 A S
Ehsl ] P5 1587 18 R H EMNSPOOO00224505 55 D G
-+ Downloa EMNSPOO0O0O04432112 651 T .
N P5 1 587 18 R - EMSPOO0003539240 59 Q g,ﬁ._
Help MP_000483.32 508 F .

<+ Contact Us P13569 308 F .

+ Related Links
Each varaint is represented in comma-separated (or space-separated) values as the fellowing:

<protein ID>, <position>, <reference amino acids>,<variant amino acids>,<comment(optional)>

+ Protein ID:
Ensembl Protein ID, MCBI RefSeq ID, or UniProt Accession ID {for human)
Ensembl Protein ID (for mouse)
e « Position:
Reference position, with the 1st amino acid having position 1.
Or upload a file containing variants (1MB limit): * Reference amir_m aci.dS:. . . . e "
e One or rn{:rtla arnlr]c .aadsl in the query protein selquencle..The vaflue in the "Position” field refers to the position of
- Te e E e the first amino acid in this field. At least one amino acid is required.
« Variant amino acids:
Amino acids for variant protein sequence. The amino acids in the "Reference amino acid” field are replaced by the
Email (optional) amino acids in this field. A deletion can be described by using a period {"."), which means no amino acids (empty).

If provided, results will also be sent via email.

=E 25




PROVEAN Protein Batch®D#55E

-+ PROVEAN Tools
PROWVEAN Protein
PROVEAN Protein Batch
Human
Mouse
PROVEAN Genome Variants
Human

Mouse
+ About
+ FAQ
+ MNews
+ Download
+Help
=+ Contact Us

-+ Related Links

Results

Total number of input variants: 2

View result table Download

» Job ID: 242330%0965385730
» Submitted at 0:28:39 EST, Thursday, Dec 2, 2021
» Started at 00:28:41 EST, Thursday, Dec 2, 2021

- Finished at 00:28:42 EST, Thursday, Dec 2, 2021 CutOff=—2.5 -— deleterious or neutral

* The results are kept for 48 hours.

VARIATION PROTEIN SEQUENCE CHANGE

m INPUT | PROTEIN_ID | POSITION | RESIDUE_REF | RESIDUE_ALT

P51587 18 R H P51587

2 P51587 18 R P51587 18

PROVEAN PREDICTION SIFT PREDICTION

R
SCORE PREDICTION | #SEQ | #CLUSTER | SCORE PREDICTION | MEDIAN_INFO | #5EQ
(cutoff=-2.5) (cutoff=0.05)

Zl.17 MNeutral Tolerated 2.97

-3.63 Deleterious 147 30 MA MA MA MNA

SIFT nonsynonymous single nucleotide variants 0.23
26



PROVEAN HUMAN GENOME VARIANTS

This tool provides PROVEAN and SIFT predictions for a list of human genome variants.

s Input: A list of human genomic variants. See example.
s Output: PROVEAN scores and predictions along with available SIFT predictions. See example.

Step 1. Enter a list of genomic coordinates and variants

Paste in your coordinates and variants: [format] Example (upload example)

13,32890650,G,A

1,100382265,C,G,user comment 1
1,100380997,A,G,user comment 2
22,30163533,A,C

¥, 12905093 ,A,T
2,230633386,G,C
1,100382265,C,A

7.117100641 ATCA,.
7.,117199647 TTT,.
10,50184923,TGG,.
12,121438957 ACC,.
1,43217995,G,GCCA
10,102762472,G,GGCG
9,117856130,T,G
/9,11?856135,{:,6

Cr upload a file containing variants (SME limit):
IFTILERR | EREnTLERA
Step 2. Select gene annotation (optional)

[J Ensembl Gene ID

[J Associated Gene Name

) Ensembl Transcript ID

O Transcript Status

[J Gene Description

[J %% GC Content

O Chromosome band

J Ensembl Protein Family ID
[J Ensembl Family Description

[ UniProt/SwissProt ID
[ refSeq Protein ID

) MIM Disease Accession
[l PFAM ID

[ TIGRFam ID

[ Interpro ID

) GO Term Accession

O GO Slim GOA Accession

Parameters

Assembly/annotatiof: [Human GRCh37 Ensembl 66 W |

Email (optional)

If provided, results will be sent via email.

|

PROVEAN Genome Variants®D{E\\ 5 EFER

BRCA2 NM_000059.3:c.53G>A, p.(Arg18His)
NC_000013.10:9.32890650G>A (GRCh37)

Results

Total number of input variants: 1

View result table (full version) Download

I‘u’iew result table (condensed version) I Download

View summary table Download

Job ID: 362839271449138

Submitted at 2:45:13 EST, Thursday, Dec 2, 2021
Started at 02:45:15 EST, Thursday, Dec 2, 2021
Finished at 02:45:15 EST, Thursday, Dec 2, 2021

* The results are kept for 48 hours.

PROVEAN Genome Variants Result - Condensed version (Download)

Database: human37_66

Mote: For each variant only the longest protein isoform is shown,

VARIA'I'[ON PROTEIN SEQUENCE CHANGE

m INPUT PROTEIN_ID | LENGTH | STRAND | CODON_CHANGE RESIDUE_REF | RESIDUE_,

13,32890650,G,A ENSPO0000365497 3418 ACA C[G/A]C TGC Single AA Change

PROVEAN PREDICTION SIFT PREDICTION

PREDICTION ﬁ #CLUSTER | SCORE

(cutoff=-2.5)
0.256

SIFT score(:l:“J—)b'C‘EfatZ)O)'C‘i

PREDICTION | MEDIAN_INFO #5SEQ
(cutoff=0.05)

SCORE

-1.17

Tolerated 2.95 40

_RhBE 27
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Local serverCPROVEAN score%ZzDl}13

1. HDsource codeZ5D>0O—-RU
TAAM=I (\=RILEW)

2. AT N ZE Z 5735
ANNOVAF (https://annovar.openbioinformatics.ora/en/latest/)
SNPEFf (htip://0cingola github.io/snper)
CTAbNSFPZF|FH9 3

DOWNLOADS

PROVEAN software

* PROVEAN source code
*« README for installation and usage instructions
= LICENSE

PROVEAN precomputed scores

+ PROVEAM scores (v1.1) on all possible single A& substitutions and deletions in human proteins from Ensembl 66
(SIFT scores are also available for single AA substitutions)

+ PROVEAM scores (v1.1) on Human dbSNP 137 coding variants

+ PROVEAM scores (v1.0) on UniProt human polymorphisms and disease mutations dataset
(Release: 2011_09, 20821 disease variants and 36825 polymorphisms)

+ PROVEAM scores (v1.0) on indel dataset collected from UniProt/Swiss-Prot database (Release: 2011_09)

= PROVEAMN scores (v1.0) on indel dataset collected from 1000 Genomes Project (Release: August 2010)

Prerequisite software and database

+ NCBI BLAST {download)
= CD-HIT (download, we recommend not using v4.6 or v4.6.1 (known issue))
+ NCEI nr protein database (download latest release or download August 2011 release used in our publication)

28
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MutationTaster

(https://www.genecascade.org/MutationTaster /#transcript)

Old interface MutationTaster API Other apps ~ |BI H _' et

mutation t sting

=, Chromosomal position

mm Specific transcript

SNV or indel

& VCF file

Enter a chromosomal annotation (e.g. chr15:38852120A>T) If you use MutationTaster please cite our publications:

Steinhaus R, Proft 5, Schuelke M, Cooper DN, Schwarz Ji,

_ Seelow D. MutationTaster2021. Nucleic Acids Research. 2021

Analyse Clear all input Show & e
Apr 24 | This version

Schwarz JM, Cooper DN, Schuelke M, Seelow D.

MutationTaster2: mutation prediction for the deep-
sequencing age. Nafure methods. 2014 Apr;11(4).361-2.

Schwarz JM, Rodelsperger C, Schuelke M, Seelow D.
MutationTaster evaluates disease-causing potential of

MutationTaster2021 is free and open to all users. .
sequence alterations. Nature methods. 2010 Aug; 7(8).575-6.

99 Steinhaus R, Proft S, Schuelke M, Cooper DN, Schwarz JM, Seelow D.
MutationTaster2021. Nucleic Acids Research. 2021 Apr 24 I/

29
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MutationTaster®45&l

WES | WGS ST | 1 Pathways, Patient
variant file PR AAET GE T OGS tissues & phenotype
Evolutionary interaction

conservation partners @ ﬁ{bﬂgﬁﬁ'&

Npo :
orpEcmet CI |Va I‘, HG M D(Human Gene Mutation Database)

oMIM TR EHERENBINU 7Y MR
Gene 7> U T, REESHENUTY MDD

i ADVWBNUTY MEBRENUZY MEULT
$

y /4
A543 FMlEMaxEntScan

vrantrequendies—— _ =1 /8 (2004)%{EH
- WRRRMEN | T [ A VCFI274 IV EHDIRZ 3

B g n o m A D User-friendly variant
interpretation for
- MM, A A .
clinicians and researchers 30

W446-W451 Nucleic Acids Research, 2021, Vol. 49, Web Server issue

.
T

Genomics =-.

Y 4

ons

{nown mutati




SNV or indel

Chromosomal positionT Dfi#thr

BRCA2 NM_000059.3:¢c.53G>A, p.(Arg18His)

chr13:32890650G>A

Clearalliput | Show an example NC_000013.10:9.32890650G>A (GRCh37)
Transcript summary: Permalink
Transcript ENSTO0000544455 EMSTO0000380152
Gene symbol BRCAZ BRCAZ
Prediction Benign Benign
Tree vote 10(90 10|90
Model simple_aae simple_aae

Prediction problem
Splice site change MNo MNo
Known ClinVar disease mutation

Potential ClinVar disease

mutation
Amino acid changes R18H R18H
Variant type Single base exchange Single base exchange
dbSNP ID 80358762 80358762
Protein length Normal Normal
Features at a glance Amino acid sequence changed Amino acid sequence changed
Known disease mutation at this position (HGMD Known disease mutation at this position (HGMD
CIMDB5025) CMOB5025)
Protein features (might be) affected Protein features (might be) affected
_ HGMDT (3P TDM?T
Known variant Reference |D: rs803587862 |
database homozygous (A/A) heterozygous allele carriers ﬁﬁént ‘I\a
10006 0O 2 2
ExAC ] 5 5
gnomAD 0 5] 6

31

Known disease mutation at this position, please check HGMD for details (HGMD 1D CIMOB5025)




e - e BRCA2 NM_000059.3:c.53G>A, p.(Arg18His)
Specific transcript T Of#h NC_000013.10:g.32890650G>A (GRCh37)

Gene symbol Transcript E LA DOMutationTaster (https://www.mutationtaster.org/)
BRCA2 ENSTO0000544455 BRCAZ HGMC gene symbol, NCEI Gene ID, Ensembl gene ID show available transcripts

Enzembl transcript I
Hide transcripts (2) Choose the transcript:
(O ENST00000544455 (protein_coding, 10984 bases) NM_000058
_ _ O ENST00000380152 (protein_coding, 10930 bases)
@® ENST00000544455 (Protein coding, 10984 bases, Ensembl) O ENST00000470094 (nonsense_mediated _decay. 842 bases)
O ENSTO0000380152 (Protein coding, 10930 bases, Ensembl) (O ENST00000533776 (refained_intron, 523 bases)
O ENST00000528762 (nonsense_mediated_decay, 495 bases)

Choose the transcript:

Variant by sequence snippet

Enter a few bases around your variant (e.g. ACTGTC[AG/T]GTGTF) N . . .
BIOH—S—DI2ADT—INHBLEC. NUFP> B
DERDIELVHDIERICEERS

Variant by position Reference _
Gene symbol Transcript
SNV | 53 A ® Coding sequence (c.)
O Transcript (cDNA) BRCA2 ENST00000544455

. . : O Gene (genetic sequence)
Position of last wild-type base before variant Show available transcripts

Indel: | Position of first wild-type base after variant
Inserted bases (optional) Variant by sequence snippet

Hide snippet (SNV) ACAC[G/AICTGC
Sequence snippet: TTTTGAAATTTTTAAGACACGCTGCAACAAAGCAGGTATTG

Analyse Clear all input Show an example 32




-+

C AD D CADD - Combined Annotation Dependent Depletion News Score SNV Downloads About (Al site BS)

https://cadd.bihealth.org/

What is Combined Annotation Dependent Depletion (CADD)?

B BERLIN

W b HupsoNALPHA INSTITUTE CADD is a tool for scoring the deleteriousness of single nucleotide variants as well as insertion/deletions variants in the human genome.
U N l V E R S ITY o INSTITUTE FOR BIOTECHNOLOGY

WASHI NGTofN g ot

© University of Washington, Hudson-Alpha Institute for Biotechnology and Berlin Institute of Health 2013-2021. All rights reserved

While many variant annotation and scoring tools are around, most annotations tend to exploit a single information type (e.g. conservation) and/or are
restricted in scope (e.g. to missense changes). Thus, a broadly applicable metric that objectively weights and integrates diverse information is needed.
Combined Annotation Dependent Depletion (CADD) is a framework that integrates multiple annotations into cne metric by contrasting variants that
survived natural selection with simulated mutations.

C-scores strongly correlate with allelic diversity. pathogenicity of both coding and non-coding variants, and experimentally measured regulatory effects,

= N3 H H and also highly rank causal variants within individual genome sequences. Finally, C-scores of complex trait-associated variants from genome-wide
SNVETR<insertion/deletion anly 9 q y z 0

association studies (GWAS) are significantly higher than matched controls and correlate with study sample size, likely reflecting the increased accuracy

EZ] TED‘j-%:tb\“ﬂﬁE of larger GWAS.

CADD can quantitatively prioritize functional, deleterious, and disease causal vanants across a wide range of functional categories, effect sizes and
genetic architectures and can be used prioritize causal variation in both research and clinical settings.

~ — ~ ~ - w \\ ~
yl:l/_ 73 /t Eb%)\u 7/ I\t Eﬁ\\t Iln addition to this website, CADD has been described in three publications. The most recent manuscript describes CADD-Splice (CADD v1.6), the Iatestl

E;REEEEU‘I Ek%ﬂ%(:aﬁ\tha extension of CADD to improve its predictions of splicing effects:
}\“U 7> h&iﬂtb?%:&f\ *gﬁa) 7J Rentzsch P, Schubach M, Shendure J, Kircher M.

— ~ S A CADD-Splice—improving genome-wide variant effect prediction using deep learning-derived splice scores.
7—73 /’Z, JL Genome Med. 2021 Feb 22 doir 10.1186/513073-021-00835-9.
PubMed PMID: 33618777

— A\ —
j —T‘f>dﬁi§£ :‘j-.t‘t.'t(\ j>j_7'{ Our second manuscript describes the updates between the initial publication and CADD v1.4, introduces CADD for GRCh38 and explains how we
i~ ision th f CADD. | blished by Nucleic Acids R hin 2018:
>o‘ﬁiﬁﬁxj 7’&“”"3“5 envision the use o twas published by Nucleic Acids Research in

Rentzsch P, Witten D, Cooper GM, Shendure J, Kircher M.
CADD: predicting the deleteriousness of variants throughout the human genome.

CADD v1.6T (zl:Deep lea I‘I‘Iil‘lg(: Nucleic Acids Res. 2018 Oct 29 doi* 10.1093/nar/gky1016.
&517054ZA®%%%3EUb\&§ PubMed PMID- 30371827

M MSpI IC€ (Cheng et al. Genome Biology, 2019) The original manuscript describing the method was published by Nature Genetics in 2014

Sp|lC€AI (Jaganathan et al. Cell, 2019) _ _ .
Kircher M, Witten DM, Jain P, O'Roak BJ, Cooper GM, Shendure J.

A general framework for estimating the relative pathogenicity of human genetic variants.
Nat Genet 2014 Feb 2_doi: 10.1038/nq.2892. 33
PubMed PMID: 24487276.
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CADD scores are freely available for all non-commercial applications. If you are planning on using them in a commercial application, please contact us.

GRCh37/38 Please upload a VCF file containing up to 100,000 variants

“w o 5 r=t= £
’\_73>&;EEEJHE Please provide a (preferentially gzip-compressed) VCF file of your variants. For information on the VVCF format see
http:/ivcftools sourceforge net/specs htmil_ It is sufficient to provide the first 5 columns of a VCF file without header, as all other information than CHROM,
POS, REF, ALT will be ignored anyway. The maximum accepted file size is set at 2MB (=100,000 variants for 5 column compressed VCF). If you try to

up files larger than 2MB, you will receive an error ("Connection reset"). You will he ahle tn retrieve vour variants faster if vni ninlnad them in smaller
sets. The at will be provided for download is a gzip-compressed tab-separa#CHROM — D A ALU
. . i . i . 7 5999131rs376258383 C
extension (.tsv.gz ng download; otherwise your operating system will not be 9 95479063 G
you need more variants, gest downloading the full set of variants. 9 95508222. C
13 32316513rs80358762 G
J7 - )LZER | CADD.txt GRCh38-v16 19  2111827rs747848580 T
20 63419667rs201750561 C
_ _ _ _ _ 14 87939915rs138577661 A
Optional: Provide your email and you will be contacted when your job 17 45983222rs151115928 C
16 1474841 . GCAGCCCCAGGCC

16 72788110rs727502780 TGCTGCTGCTGCTGCTGTAGTTGCC
12 31084974rs778497594 GGAA
+ 58364422 . AAAC
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70060049rs5141673274
You successfully uploaded variants and the scoring of your variants is not yet finished. 11802878 rs1413355

>

Read 27 lines, 26 variants saved.

Recheck in a few minutes to hours {depending on the number of variants submitted) by clicking here 58735336.
47828020rs148954387

01187781 rs768931544
© University of Washington, Hudson-Alpha Institute for Biotechnology and Berlin Institute of Health 2013-2021_ All rights reserved. 15238842 .
58358303.
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CADD - Combined Annotation Dependent Depletion

You successfully uploaded variants and the scoring of your variants finished

You can download your output fl Make sure that your browser does not alter the file extension (.tsv.gz) during download; otherwise your operating

News

system will not be able to automatically pick the right programs for opening the output.

© University of Washington, Hudson-Alpha Institute for Biotechnology and Berlin Institute of Health 2013-2021_ All rights reserved.

Score SNV

Legal notice / Impressum

Downloads

About

(Alt. site; B55)

#CHROM POS 1D EF

ALT

7  5999131rs376258383

9 95479063.

9 95508222.
13 32316513rs80358762
19  2111827rs747848580
20 63419667rs201750561
14 87939915rs138577661
17 45983222rs151115928

0O>0-000 0|8

AR

(nonsynonymous)

16 1474841.
16 72788110rs727502780
12 31084974rs778497594
14 58364422.

GCAGCCCCAGGCC

GGAA
AAAC

TGCTGCTGCTGCTGCTGTAGTTGCC

d-T42J0
(PZUINES

9 131228152.
11 65660221rs746773448
5 6623292rs368018490
19 13919211rs371243328
18 70060049rs141673274
1 11802878rs1413355
18 58735336.
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20  8788472rs577076166
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Synonymous

RawScore
2.32179
1.743024
2.1063
3.466603
2.529657
2.757074
4.045992
0.938738
1.892505
2.086341
1.9976
0.494642
1.975673
-0.216828
0.147205
-0.730796
2.649794
2.089058
0.969444
4.06441
-0.456302
-0.276793
-0.36671
1.282571
0.641051
0.205429

PHRED

21.7PMS2:NM_001322008:exon4:c.364G>A:p.G122S
17.32PTCH1:NM_000264:exon8:c.1152C>G:p.H384Q
20.2PTCH1:NM_000264:exon1:c.140G>T:p.R47L
24.6 BRCA2:NM_000059:exon2:c.53G>A:p.R18H
22.5AP3D1:NM_003938:ex0n23:c.2603A>G:p.K868R
22.9KCNQ2:NM_172107:exon12:¢c.1253G>T:p.G418V
27.3GALC:NM_001201401:exon15:¢.1832T>C:p.L611S
10.86 MAPT:NM_001377265:exon5:c.643C>T:p.P215S
18.43CLCN7:NM_001114331:exonl:c.122_133del:p.G41_A44del
19.91 ZFHX3:NM_001164766:ex0n9:c.7400_7423del:p.R2467_Q2474del
19.24DDX11:NM_001257144:exon5:c.487_489del:p.E166del
6.448 ARID4A:NM_002892:exon20:c.2334_2336del:p.T779del
19.07 NM_005085:exon33:¢.5903-8T>C
0.47NM_001243985:exon5:¢.336-6G>A
2.547NM_001193455:exon4:¢c.361-8T>-
0.037NM_017721:exon11:¢c.1222+9T>C
22.7NM_001318520:exon35:¢c.2012-7A>G
19.93NM_005957:exon2:c.236+3A>G
11.24NM_006785:exon13:¢c.1603+7T>C
27.5NM_003122:exon4:c.194+2T7>C
0.147
0.349
0.226
14.26
7.906
3.186
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Rawscore  pHRED Raw scorehmWNEE EBROEEIFCEFRANT ., 213b—-23>
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4.045992 27.3
0.938738 10.86 _ “ . o
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SNVI(X{ElBIA P BT HE

Single nucleotide variant (SNV) lookup Range

. . This form allows you to quickly access the score (and annotation) of a single nucleotide variant (SNV) or all scores at a specific genomic position. If you
BRCA2 N M_000059'3 'C'53G >AI p' (Arg 18HIS) are investigating multiple or even ranges of CADD SNV scores, please have a look at our Multi-SNV scoring form. Please note that copying and
. downloading of the annotation tables is not working in Internet Explorer.
A L] n g L] >
NC_000013.10:g.32890650G>A (G RCh37) CADD scores are freely available for all non-commercial applications. If you are planning on using them in a commercial application, please contact us.

Chramacame- 22 Position: 43451447
Single nucleotide variant (SNV) lookup
This form allows you to quickly access the score (and annotation) of a single nucleotide variant (SNV) or all scores at a specific genomic position. If you T i . A
are investigating multiple or even ranges of CADD SNV scores, please have a look at our Multi-SNV scoring form. Please note that copying and Alt (optional):
downloading of the annotation tables is not working in Internet Explorer.
CADD scores are freely available for all non-commercial applications. If you are planning on using them in a commercial application, please contact us
/ P / . ¢ ¢ P P GRCh37-v1.6 INCLUDE ANNOTATIONS ‘ ‘ TRANSPOSE TABLE
Chromosome: 13 Position: 392316513
T A

Alt (optional):

Ref (optional):

CADD model: GRCh38-v1.6 [ INCLUDE ANNOTATIONS ] _
cess the score (and annotation) of multiple single nucleotide variants (SNV). If you are investigating longer ranges of
interested in our UCSC Genome Browser Tracks for hg19/GRCh37 and hg38/GRCh38. Please note that copying and

LOOKUP VARIANT(S) les is not working in Internet Explorer.

for all non-commercial applications. If you are planning on using them in a commercial application, please contact us.

The (maximum) CADD score at this position is 24.8. (Request: Chromosome 13, Position 32316513, CADD GRCh38-v1.6)

E |
.
Chrom | Pos Ref | Alt | RawScore | PHRED 3451447 End: 43451450
13 32316513 |G | A | 3466603 |246
13 32316513 |G | C | 3532795 248 GRCh37-v1.6 ‘ INCLUDE ANNOTATIONS | _
13 32316513 |G | T | 2795310 [23.0

LOOKUP RANGE
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Developmental release: v1.6 [release notes]
Offline scoring scripts for v1.6

Scripts and README for offline installation

Genome build GRCh38 / hg38

Description

All possible SNVs of GRCh38/hg38

All possible SNVs of GRCh38/hg38 incl. all annotations

All gnomad release 3.0 InDels to initiate a local setup

All gnomad release 3.0 InDels incl. all annotations to initiate a local setup
All gnomad release 3.0 SNVs

MD5Sums

file (360K)

Link (Size)

US | DE (81G)
US| DE {313{3}
US| DE (1.1G)
US| DE (7.2G)
US | DE (5.9G)
US| DE

All GRCh38 annotations required for offline installation

US | DE (206G)

Genome build GRCh37 /hg19

condalzifEtsnakemakeh\HE

Tabix Index (Size)

US | DE (2.6M)
US | DE (2.7M)
US | DE (1.8M)
US | DE (2.5M)
US | DE (2.4M)
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SpliceAlI Lookup (https://spliceailookup.broadinstitute.org/)

Enter a variant below to see its SpliceAl scores. This can be any SNV or simple InDel within an exon or intron What's New
defined by GENCODE v38.
Translational Genomics Group To post issues or feature requests, please use
This web interface and the underlying SpliceAl server are being developed by the TGG at the Broad Institute. SpliceAl-lookup/issues
The SpliceAl server optionally uses pre-computed scores provided by lllumina for SNVs and small InDels, but
resorts to running the SpliceAl model directly for scores not available in the pre-computed files - such as larger June 2, 2021
InDels or non-default "Max distance” values. - show RefSeq ids for the subset of Ensembl ENST ids
(~30%s) that have one or more matching RefSeq NM ids
NOTE: The API currently only supports interactive use. For automated batch processing, please use the source according to Ensembl. See issue #8 for details.
code to set up your own local instance of the APl server or just run the underlying SpliceAl tool. - update to Gencode v38 (was previously on v37)
For more information on the SpliceAl model, see Jaganathan et al Cell 2019 and sithub.com/Allumina/SoliceAl, as April 11, 2021
well as in this recorded talk by Kishore Jaganathan. - show gray background for non-coding transcripts

- switch to showing all non-coding transcripts. (Previously,
transcripts with Gencode biotypes like IncRNA,

Examples (onhg38): 5140300616 TG chr prefix is optiondl processed_pseudogene, processed_transcript, retained_intron,
’ . p ) P . and nonsense_mediated_decay were filtered out if they

chr8-140300616-T-G 1:930130:C:G position with overlapping genes overlapped protein_coding transcripts). See issue #6 for
chrg 140200616 T G 1-1042601-A-AGAGAG insertion DiF GAGAG details.

; - update to Gencode v37 (was previously on v36
NM_000552.4(VWF):c.3797C>A (p.Pro1266GIn) 1-1042466-GGGC-G deletion of GGC P (was p Y )

— —> NM_000249.4(MLH1):c.116G=A another HGVS exapmle Related web tools:
more examples... liftover - simple hgl? <=> hg38 conversion for variants,

positions, intervals
CMA search - search OMIM by genomic region, gene
name, phenotype, etc.

Genome version: hgl? (@ hg3d m

scoretype: - masked @ row +&—— IEFD AT TA S INFEIRD IR BATFAS 2 INGEKRBLIBRFMENATTEH

Maxdistance: 50 €—— JNUPIMIIOTREERZITD (HEHBIWIHIR) RIS/ A8z EOFERTIRSH
Max 10,000

Use lllumina's pre-computed scores: ves ® no @




SpliceAIOF A7 IIVX ALThZEAEEE

SpliceAl training vVAWIFENEORIOYS A
v Deep learning (Deep neural
A . network)T. pre-mRNABEFINSRAT’S
gequences GTEXx 49)0&%5&“

Identify cryptic splice mutations

. v GENCODE-annotated pre-mRNAEC
i il I SIE{ESTMN—Z2)

%

O o SpliceAl > ——m—mm—— | / FHITNIBER (cryptic)RAT 514 AEB
fIZ{ESERBEND75%%. RNA-seqT

%

De novo pathogenic mutations

o R

o cryptic splice: 10% A
mmmmmmmmmm  SpliceAl “’ vV BIENRAT A ARG ZESLSREER
m protein coding: 90% ﬁig(i\ Wﬁ%LBE§®N 100/0’& ﬁwét

— My
EABNS
Jaganathan et al, Cell. 2019 24;176(3):535-548.e24 i1



GNAO1 NM_020988.3:c.724-8G>A

NC_000016.10:9.56351376G>A(GRCh38)
NC_000016.9:9.56385288G>A(GRCh37)

----ACG

16:56351376G>A

Genome version: hgl? (@ hg38
Score type: (® masked raw @
Max distance: | 50 @

Use lllumina's pre-computed scores: yes (@ no

variant gene

16-56351376-G-A
biotype: protein coding

UCSC, gnomAD
OMIM, GTEx, gnomAD, ClinGen,
Ensembl, Decipher, GeneCards

GNAO1 (ENSG00000087258.16 / ENST00000262493.12 / NM_020988.3)

A type
Acceptor Loss
Danor Loss
Acceptor Gain

Donor Gain

-8 789
gt--tcccttectgeggecgecagAAC--;
AgCCGCAGAAC
GAA GAC GAA ACC ACGICCG CAGi AACCGC ATG CAC GAG TCT CTC
Glu Asp Glu Thr Thr {Pro GIn {Asn Arg Met His Glu Ser Leu
237 238 239 240 241 242 243 244 245 246 247 248 249 250
A " |"I A
A Al ‘l \ A | | 4 ’l B A A
'GAAGACGAAACCACGCCGCAGAACCGCATGCACGAGTCTCTC
exoné <—<—6bp —=>—> exon7
insertion
A score @ pre-mRNA position &
59 - —|/\U7> b150-bpTAcceptord 3L\
(¥DonorhViE%k - HIRIT I EHEL.
e R6AA7IEWMIBEERR.
L00 2bp IEDQEN 3, BDENS HlDiIiEZ
0.00 __ Zl__\g-o

W Sp

=
o0
1

A Score 0.8

A score®
HhybADE

b
o
1

A Score 0.5

A Score 0.2

Validation rate
o
~
1

et
[N
1

—Z

e
o

GeneSplicer
NNSplice
B MaxEntScan

liceAl

0
0
0

T T
0.0 0.2

T

T T
0.4 0.6 0.8

Sensitivity

2 (
.5 (#37)
8 (

RE. BERENSN)

BSE. fAEHEW)

Jaganathan et al, Cell. 2019 24;176(3):535-548.e24
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FBN1 NM_000138.4:c.5789-15G>A

NC_000015.10:g.48445519C>T(GRCh38)

;t——gggattgttggggatttttctgcanTG——

--TAG
NC_000015.9:9.48737716C>T(GRCh37)
A

15:48445519C=T
Genome version: hgl? (@ hg38 m
Scoretype: (® masked raw @
Max distance: | 50 ®@
Use lllumina's pre-computed scores: yves @ no @

variant gene A type A score @ pre-mRNA position (@

15-48445519-CT FBN1 (ENSG00000166147.15 / ENST00000316623.10 / NM_000138.5) Acceptor Loss 0.24 -15bp

) biotype: protein coding
UCSC, gnomAD canonical transcript Donor Loss 0.00
OMIM, GTEx, gnomAD, ClinGen, .
Ensembl, Decipher, GeneCards Acceptor Gain 0.08 8bp
Donor Gain 0.00
Max distance: 1000 = " —
Max distanceld XEVWASHREES

variant gene A type A score @ pre-mRMNA position @
15-4844551%-CT FBN1 (ENSG00000166147.15 / ENST00000316623.10 / NM_000138.5) Acceptor Loss 0.24 -15bp

. biotype: protein coding
UCSC, gnomAD canonical transcript Donor Loss 0.00

OMIM, GTEx, gnomAD, ClinGen, X
Ensembl, Decipher, GeneCards Acceptor Gain 0.62 26bp
Donor Gain 0.00

-15 5289

FBN1(E7>F > REHICAIEL
TWBDT. ¥ /LT EF15-bp
MEROT T8I
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Wild-type gt
POLR3A NM_007055.3:¢c.645+312C>T
NC_000010.11:9.78024237G>A(GRCh38)

NC—OOOO 10' 10 'g '79783995G >A(GRCh37) Mutant (o] T tttttttgagatggaagaca -«ss-s« gggattacag
T T
/ | 129bp insertion |
Acceptor gain site Donor gain site
10:78024237G=A
Genome version: hgl? @ hg38 m
Scoretype: (® masked raw @
Maxdistance: 1000 @
Use lllumina's pre-computed scores: ves ® no @
variant gene A type Ascore@  pre-mRNA position @
10-78024237-G-A POLR3A (ENSG00000148606.13 f ENST00000372371.8 / NM_007055.4) Acceptor Loss  0.00
- biotype: protein coding
UCSC, gnomAD canonical transcript Donor Loss 0.00
OM GTEx, gnomAD, ClinGen,
tE:hs:l::t . Eii':l?&'.ﬂgg"let(::rds Acceptor Gain 0.55 130Dbp
Donor Gain Q.77 2bp
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SpliceAl: A deep learning-based tool to identify splice variants

This package annotates genetic variants with their predicted effect on splicing, as described in Jaganathan et al, Cell
2019 in press. The annotations for all possible substitutions, 1 base insertions, and 1-4 base deletions within genes
are available here for download. These annotations are free for academic and not-for-profit use; other use requires a

commercial license from lllumina, Inc.

License

SpliceAl source code is provided under the GPLv3 license. SpliceAl includes several third party packages provided
under other open source licenses, please see NOTICE for additional details. The trained models used by SpliceAl
(located in this package at spliceai/models) are provided under the CC BY NC 4.0 license for academic and non-
commercial use; other use requires a commercial license from lllumina, Inc.

Installation

The simplest way to install SpliceAl is through pip or conda:

pip install spliceai
# or
conda install -c bioconda spliceai

Alternately, SpliceAl can be installed from the github repaository:

git clone https://github.com/I1lumina/SpliceAl.git
cd SpliceAl
python setup.py install

SpliceAl requires tensorflows=1.2.8 , which is best installed separately via pip or conda (see the TensorFlow website
for other installation options):

pip install tensorflow
# or
conda install tensorflow

v PythonEBIEHNHE
v pip¥condaTZIcA > A M=)l BIHE
v ERFEROtensorflowZz{E->TEK

v 4127V MDVCF27 Y MY MDVCFZ
BEIIEFTES (52T))

v fBRIFINFO fieldlcEeFHEh3

v MaxDistance(-D)%&1ig>9 L IFHsl (3
hh3
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E S Efi n d e r last update: 02/27/2007

(http://krainer01.cshl.edu/cgi-
bin/tools /ESE3/esefinder.cgi?process=home)

Exonic splicing enhancer (ESE)%
RBO3%7’0J5AT. ESEsICiERTD i , —
SR proteinzZR2F30HNEREHMN il il
Go to ESEfinder2.0

SRProtein&SpliceSite®

230)7 |*U“J97\7J‘55 o Please choose a matrixfibrax([ SpliceSites ¥] )

Choose the matrix and the thresheld to be used:

release 3.0

o= _¢ 7 B I : | Matrices (selectoneormore) | Threshold ____|

Zj 74ZHB‘H®$;E“E‘\’93T<“5 5Shmn slites (doner) of human (U2 667 p— |
type)) :

385_U2_human (3's splice sites (acceptor) of human 6632 |
" (U2 type)) -

< sooo_bp-c\ EE;“E;ED{#‘T%%E’J\ ﬁ% tﬁyS;é)L)lZ_mouse (5' splice sites (donor) of mouse (U2 6679 |

385_U2 (3's splice sites (acceptor) of mouse
UZtpe) [6:724 |
BranchSite (Mammalian branch site (U2 type)} [0 |
Reset thresholds

Enter here your input data in FASTA or MULTI-FASTA format (<3000nt, accept both T and 'U’ as being equivalent)

Owerride the thresholds above and use one of the fUlth‘fing two DptiOI'ISZ (please read impgrtant infarmation about search format degc[iptiﬂ}

(L] Report only the best hit in each sequence (instead of hits above the thrasholds)
(] Report all scores in each sequence (instead of hits above the thresholds)

(Note: if you check both, the program will report the best hit in each sequence )

[J Output as a plain text file

[ please send the results to the following e-mail address: |

| Send | | Restore defaults alternatively, upload a text file: | J 7 rJLEZER |ZBR=NTULEEAL




UCSC genome browser(https://genome.ucsc.edu/) C/\U7> beii2 DELSIZHUS

GNAO1 NM_020988.3:¢.724-8G>A SHNIH BHUZ E]es?i?ﬂgs ; Q Genome Browser Gateway
NC_000016.10:9.56351376G>A(GRCh38)

NC_000016.9:9.56385288G>A(GRCh37)

'h' Genomes Genome Browser Tools Mirrors Downloads My Data Projects Help About Us

Browse/Select Species Find Position

POPULAR SPECIES Human Assembly
ouse =brafis Uit f Viorm G{J
“ e T ) Position/Search Term ’

< I (ET 0 ownioac did D0 pecies, common name or assembly ID |chr16:56351376 |
C t position: chr15:48,405,313-48,645,709
UCSC Genome Browser on Human Dec. 2013 (GF_PoFPs mbly urrent position: chrl5:29208.313.49625 707 )
move| <<< | << | < | > [>> [ >>> |zoomin [15x | 3x | 10x | base |zof DNA | I

chr16:56,351,376-56,351,376 1 bp. ‘ gene, chromosome range, or other | [nGthenCenomes)(Copvert) a examples

In External Tools

chriE (g13h [ B TFFER] [JEW icepii.z | Eoyll, 2 2.2 ||
Ensembl -
Scate @ bases| nass o Get DNA in Window (hg38/Human)
| i s

OMIM G Fh 1 — Dark G . Ee | .
139311 I Onfigure Browser

MCEI RefIeq 2enes, curated subset (HM_w, MR_#, MF_# or YF_#) - Anhotation Re 19 [2821-11-23)

= GNHUI;NM_GQB:::;T: GEMCODE W3S (15 items filtered MUIti_Region UTTTTTTTT GEt DNA for
| snAa « Repeat ing Elements by RepeatMa: Default TraCks
| Repeattiasker ot A1 1et 54 variant sroreead Default Track Order Position [ chr16:56,351,376-56,351,376 |
| OMIM Alleles CADD 1.6 Score for all possikble 5ing le-bhasepair mutal' Remove all highlight5 I . R ~ i : R i ) .
1 j Note: This page retrieves genomic DNA for a single region. If you would prefer to get DNA for many items in a partic|
3 pEaE e : g ResetAll User Settings | formatting options based on gene structure (introns, exons, UTRs, etc.), try using the Table Browser with the "seque
] beret ions T T YT P T T T use the REST AP| with the /getData/sequence endpoint function to extract sequence data with coordinates.
J Iheert ione CADD 1.6 Score: Insertions - label is length of insertion

Sequence Retrieval Region Options:

Add exira bases upstream (5') and extra downstream (3"

Note: if a feature is close to the beginning or end of a chromosome and upstream/downstream bases are added, theg
avoid extending past the edge of the chromosome.

Sequence Formatting Options:

® All upper case.
O All lower case.

LSEET I T F U ASICH A |z e e e o o

o | Reverse complement (get '-' strand sequence) |
§I‘ja’¢-lntﬁb ﬁh ng‘b\ I get DNAII extended case/color options |




Icale 1 kk} | ha3s

chirig: | 56,351, aaal 56,351,508 56,352, aaal
OMIM Gene Fhenotdpes — Dack Greet Catn B2 Disease—caus it

139311

HCEI Reffeq genes, curated subset (MM_¢, MR_&, HF_# o~ YF_#) - Annobtation Release HCEI Homo sapiens 189.26211119 (2821-11-23) — _ACG

GHADT FHM_ VI

GEMCODE W35 (15 items filtered out)
GHAO | ¢}
GHAOT | ¢}

»hg38_dna range=chr16:98300376-06392376 5 pad=1000 3 pad=1000 strand=+ repeatMaskinz=lower
TTCCTGOOACT COCTETGOAGA AL TGEATTCGT TCACAGAGARAGAT GOC
CTOTGTGCT GOTGAGA GACAGACTCTGUCCAL GTGAA T GAGOT CAGLGRG

COALAGCAGAGTTTT T GOCCAGGGCALGAGRCTGUCCCOGT TOREEATCT Matrix infomration
A OO TN CATCTGEOTT GO TAGACATOATACACT STOAGATC
. ) - - W, ~ — : 3 -

CAGCTGAGT AGGACOCH GCCAGRGGAGETGT GGOCAGT COCOCAGGT BCT Please choose a matrix library: NUPOMCEHDTFRHMAITZIMETFIBCE
COTGGAGGET GGOCCT GLCAGRAGLOTCT COCCT GAGT GET GRLACCCA G5 =5 - =
ATGOTGEOAGGACCT GGCATGOCT TCOCCT GAGACCAT AGGAAGGRGCLCG Choose the matrix and the threshold to be usad: Eﬁﬁﬁ'u‘?atw(‘- ﬂﬂﬁ(totg—a
GAGTCTCTCAGCACT COCAGLGARCATCORCCT ACCCAGGA T GEGEHGCAG
GAGGAGAGET CTAGGCAGGAAGGGCLCAAAGCOOAGCT CTCOGGECT GOGET .
COAGACT COCOOAA CR00E ALACAC ACAZZLAC ALAC AL A £EC AT £CALA | |Matrices (selectoneormore) | Threshold
cacactcaagcacat zgat goacacagecat goacacacaget goacaca 585 U2 human (5" splice sites (donor) of human (U2
cataggracacat goacacgaacacacacaggcacacat aacaget goat type)) 0 |
gracacacacacagzcacat goacacagocacacacac GTGTGCTGGGAG . . :
ACCCTCACATAGCT GGGAACT CTGOAGT GHGGAGA GCCOGGAT CACCOTG 385_U2_human (3's splice sites (acceptor) of human |
10T GOCROBONT CACRRGTT T COABAGOAGRBATCAGA TR TEOT (L2 lype)
TGAGGT G AACT GACTCAGGT TCOATCT GROAGCCT CT CGGAGGAGCT G0 58S_U2_mouse (3’ splice sites (donor) of mouse (U2 I |
CEAGTAGCOCAGTCCCTOTCTGT CARGOCT AR TTC ct ettt ettt oo type)) _ _
ctetotctet glotoootoooect gtot gtoct ot ot cCTCCCTTOOTGE 35S U2 mouse (3's splice sites (acceptor) of mouse

CGHCCOOAG ACCHGAT GCACRAGT GTCT G TGCTET TCRACTCCATCTGT (U2 type)) 0 |
A A GTTOTTOAT CGATACCTCOATCATTCT T TCOT CAACA R GA L - : .
AGATCTCTTTGRCGAGA R GATCA R GAL GTCACCTTTGACCATCTGRTTTE BranchSite (Mammalian branch site (U2 type)) 0 |
CTGAATACACAGGT GGGTGCOAGGCAGT OCTGT GCAGGRGGALGOCT GOO Reset thresholds |
COTGACAGGGACCOA T GROTOAGA GAA CAGGLT GOT CREOCAGCAGT GOT
Gn S S
CAGCETGET GEARA T GGLCOCT COTALGATATATGTGT TAGGACCALGTG SEEE NIRRT
ACTCAGEAGT GETGEGEAGOAGEEEE0A GGACAGGATCACAGECT TCRCG , , ) ,
CTTCCTC0T GETCACCCT CT AGR L GAGETCT CAGGA LA GOCTOCTGT A AT Enter hera your input data in FASTA or MULTI-FASTA format (<5000nt, accept both 'T" and 'U’ as being
CTCAGCAGT GGRCT COCCT CACCCCT GUOCAGAGDUCCA CAGDACCTTTG (please read important information about search format description)
CATGAAACOGAAAAGT GEACACET GEOCTGT GALCAGGGRROT GEACT GCC
TCTTGGECOCACCTGOTTTOOCT GCTCOCTGCTTTGET GUOCGGEAACATG ST
CTTCATCTOTGT GUAGLCGROCA GLCA GACCACT CCACCUATCOCA AT
GTGCOTGOOCT COCT COoCAL COCCAGOOCCA TTGOECCT COTCTCT oG -—-gtctctgtgtctcccteceegetgtetgtectectecteCTCCCTTCCTGC
S e e
TTTCTTCTTGCT OT CAGGGGAAT GTGT CACAGACCT TCOOCCOGAGOCGE f@CA{*CAiGTTCTTCATCGATACCTCCATCATTCTCTTCCTCAACAA
CTCAATGACGOTCTTTCOAAL T GLATGGEAT GAGGGAT GET GRLTTCCGTG arian
GAATGRECOAACTCTGRECTACT GOTAATGCCT AR AAGCA GCACTGAT GG -—gtctctgtgtctcccteccgetgtetgtectetectecCTCCCTTCCTGE
G aGCCGCAGAACCGCATGCACGAGTCTCTCATGCTCTTCGACTCCATCTGT D @ v 48

AACAACAAGTTCTTCATCGATACCTCCATCATTCTCTTCCTCAACAA-—- e




ESEfinderDf&RDEFIR

8 N\3789

--ACGgt--tcccttectgeggececgecaghAAC--

AgCCGCAGAAC

558 U2 human 355 U2 human
threshold: 0 threshold: 0
Position™/Site/Score Position™ Site/Score
i
1565 ) ) 555
(237 GTEEACACGTGECCTETGRAACAGEGECCTGE: 3.109%0 (—10171 teteCTCCCTTCCTGOGGCCGCRAGARCCGC! 2.425360
_asT -1017)
18220 LT : . WT
(-380) CTGCTCCCTIGCTTIGETCGCCCEERACATEC! 0.565590 (-1008] TTCCTGCGGCCECAGRACCECATGCACGAG B8.33480
1886 _ _ _ 1084 -
CRCCCATCCCACATCGTGCCTGCCCTCCCT: 1.379%0 CCTCTTCCTCARCRRGRARGRTCTCTTTGGE: 3.30600
(-318) [—31%)
L
1565 ) ) 985 -
(-237) CTEGACLACGTGECCTETGRACAGELCCTEE! 3.10880 (-1017] totecCToCCTITCCTGCaGCOGrAGRARTCGEE: 2.37420
—437 -1017)
laz2z; S _ S88; _ _ ~ o
(—380) CTGCTCCCTGCTTIGETGCCCGEARCATEC: 0.56590 (-1014) cCTCCCTTCCTGCaGRCGCAGRARCCGCATGILZ . 37800 .
o — — Variant
CLCCCATCCCACATCGTGCCTECCCTCOCCT! 1.37580 A _ITTCCTGCaGCCECAGARCCGCATGCACGAGE 8. 04330
(-318) (-1008)
175£' i = e e . - — el —~ 1DEL_ P T . . — _—
(242 CTTCCTTCGTCCCTGETCTITTGCCCCARAT! 0.27270 (—s12) CTCTTICCTCRACRRAGRARGATCTCTTTIGEE: 3.30600
L

94N IEREDAT 51 ABMIMDATY 8.33480—8.04330 i
988(c12.37800¢/mWAIP THULWI U5 —BRh IR
= #FLLWPIEITH-BMIOHRZEZEVREZEOTFRATITNS

49



FBN1 NM_000138.4:c.5789-15G>A

15 5789
NC_000015.10:9.48445519C>T(GRCh38) — - —
NC_000015.9:9.48737716C>T(GRCh37) TAGgt anttgttggggatttttCtgca‘iATG
1> O R
3585 UZ2 human
threshold: 0
Position™/Site/Score
oot SRR S 10010 EEEDATSAAEIDATTY 7.20780 = 6.86040 ik
(-1001) GEEATTTTTCTGCAGATGTTGATGRAATGTS . 18

WT  $RERBRATSA ABMUDHIRERL

1001

|: _Iﬁnl_;SG.‘-—'.'Z‘TTT’ICTS-Z'J—‘.ERI‘G:TGELTEEAI'GTG &.EBE6040 Variant
H B St
POLR3A NM—007055'3:C'645+312C>T Mutant Ot cemvmrass tttttttgadatggaagaca  --sss- gggattacaggtatgtgcca
NC_000010.11:9.78024237G>A(GRCh38) /T T ——— T
NC_000010.10:9.79783995G>A(GRCh37) o o
Acceptor gain site Donor gain site
555 U2 human 355 U2 human
threshold: 0 threshold: 0
Position™/Site/Score Position™/Site/Score
EE‘_J:ag:tgggatta:agg:itgtg::ac:itg 3.84440 h 35?tt:tttt:ttttgagatqgaagacagaqtc 7.06220 WT
(—1017) r— (=114
EEE—ag"tgggat—a“accﬂ”n:.ftg“"ac“ﬂ'nf'I“ 23050 356tt—tttt—ttttgauatguaag=cagagtc 7.06220 Variant
(-10171i AR T T T e {1148} : = = - ’

985 FRlChIRT S R —8PiL 3.94440 = 10.88050 EIHIICATF7 H 1M
856N HZICEDNS 7 IS -8RI 7.06220TZEALRVN, AT ELELHBENR T V1T 5 -8
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