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XpOHMYECKMI MNENONEUNKO3: XapaKTepUCTUKa
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XpOHUYECKM MNEeNoNenKos: NPUInNHa
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OnuHa 6enka > 100
aMWHOKUCNOT

PYHKUMOHANbHDbIN
6enkoBbIV AOMEH

ANnHa KopoTKoro
nentuga <100
AMUHOKUCNOT

Knetka




Llenn n 3apga4um aHaanM3a MyTauMOHHOTIO
naHawaora

Llenb

* OnpepeneHne 6enKoBbIX AOMEHOB, FeHOB U K/NIeTOUYHbIX
CUrHaNbHbIX NYTei U NpoLeccoB, KOToOpble BAMUAIOT Ha OTBeT
NaLUeHTOB Ha leyeHue

3apaum

* AHanu3 mytauum B Koaupyrowmx obnacrax
O MmyTauum B PYHKLMOHaANbHbIX 6enkoBbix gomeHax (PFAM)
O MYTaLUMU B KOPOTKUX NenTugax



UcxoaHble AaHHble

ObLee KONUYeCTBO NaLmeHTos - 39

VCF dainn - VCF dainn -
MyTauum B MmyTauum B
340pPOBOI TKAHU PaKOBbIX K/NIeTKax

JaHHble npegocTtasaeHbl rpynnou Dr. Anna Schuh,
Okcdopackuin YHusepcurtet, BenmkobputaHus



JTanbl aHaAM3a

Mounck comaTuyeckux

MyTauuii B
$YHKLMOHANbHbIX i !
6enKoBbIX AOMeHaxX
4 > OnpepeneHue

Ha6op PYHKLUMOHANbHbIX
nporpamm Ha AOMEHOB, BAUAIOWMX HA
a3bike R OTBeT NauMueHTa Ha

neyeHue

dopmupoBaHue

Mopaenb CNUCKa reHoB
NIOTUCTUYECKOM
perpeccum ¢ A
perynapusauuei Nporpamma OnpepeneHune
Ha A3biKe R CUIrHaNbHbIX NyTEU
%
MetaCore




AHanun3 UCXoaHbIX AAHHbIX

Habop nporpamm
Ha A3blKe
nporpammmpoBaHusa R

ba3a AaHHbIX
KOPOTKUX NenTuaoB.
Obuwee KonnyecTso
KOPOTKMUX NenTuaos -
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downstream gene
variant 13.2%

intron variant ~

71.2% \

non coding exon
\ .
S~ - variant 1.7%

missense variant

nospexaatowme

OUEeHKa myTaumm 93.8%

PROVEAN<-2.5
noBpeKaaouw,an
MmyTauusa

m—)

OLLeHKa
PROVEAN > - 2.5
HeuTpa/sibHaA
MmyTauumsa

HeliTpasbHble
myTauum 6.2%
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UcxoaHble AaHHble AN NOTMCTUYECKOU moaenm

OomeH 1l | AomeH 2 OdomeH 183 | OTtBeT Ha
(PFO0038) | ( PFO0047) (PFO0091) | neueHue

MayuneHt 1
MauueHr 2 1
MauueHT 3 1
YacTtoTbl noABAEHMA MyTaLUn
B KaXKaom 6enkoBom gomeHe
MauuneHT 26 0

OTBeT NnauneHTa Ha IevyeHune

AN

ynyyweHue ynyyuweHuAa
COCTOAHUA HeT



Mopaenb N0rMcTUMECKoun perpeccum ¢ perynapumsaumen
I

rpebHeBan perpeccus
meTop, Jlacco (a) (perynapusatop

3N1aCTUYHAaA CeTb

(c)

TuxoHoBa) (b)

N ES o ToY _ (Bo+7B)
min mzlyi (ﬁn+xi ,8) lng(1+e )

{IEDJIE]EE'“-F]- (1)
1—a 5
+A——IFllz + allflly
rae A — napameTtp perynapusauumm, a - napametrp € [0,1], B — BeKTop
KoapdpuumeHtos, X — matpuua He3aBUCUMbIX NepemMeHHblX, Y — BeKTop

3aBMCUMbIX NepeMeHHbIX, N — KOJIMYECTBO HE3AaBUCUMbIX NepemeHHbIxX (183), m —
KO/IMYECTBO 3aBUCUMBbIX NepeMeHHbIX (26).
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buonornyeckue npoueccbl, aCCOUUMUPOBAHHbIE
C MYTUPOBaABLLMMU AOMEHaAMM

-log(pValus)

1. DNA damage_DNA-damage-induced

responses

2. DNA damage_Role of NFBD1 in DNA

damage response

induced apoptosis

4. Intercellular relations in asthma

(general schema)

5. Development_Role of proteases in

hematopoietic stem cell mobilization

6. Schema: Initiation of T cell

dermatitis

| 7. Multiple sclerosis (general schema)

8. Cell cycle_Role of 14-3-3 proteins

in cell cycle regulation

9. Immune response_MIF-mediated

glucocorticoid regulation

10. Proteolysis_Role of Parkin in the

Ubiquitin-Proteasomal Pathway

‘Maps

Anarpamma, nonyyeHHas ¢
nomouwbto MO MetaCore

3. Apoptosis and survival_DNA-damage-

recruitment in allergic contact ‘

nospexgeHue AHK
anonTtos

KNETOUYHbIN LUKA
WMYHHDbIW OTBEeT
Heupodusnonormueckmne
npoueccobl

TPAHCNOPT MapraHua
TPaHCKpUNUUA

nporeonus

K/NeToyHoe B3aumoaemcreme
nmmeoumnTos

pa3BUTUE XPALLEBOU TKAHU
uuToCcKenert
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[eHbl, cogeprKalme AOMEHbI C MyTaluuamm

leHbl, HE accouunpoBaHHble paHee C [eHbl, accouunpoBaHHbIe C
XPOHUYECKMM MUEeNonemkosom (17) | xpoHUUYecKum MmuenoneimKosom

(2)

ATM
Ui NR4A1

DMBT1
ESRRA
THRA

ABCC10

MGAM

TUBBS

KRT32
CD163L1
SLC22A9

SLC2A14
ARHGEF38
PLEKHG4B

TMC2

DSCAM
NELL1
PDE4DIP

HeT uHpopmaumu apyrue Apyrue

o 3aboneBaHunax (8) TUNbI paka (6) 3aboneBaHua (3)
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3aKka4veHue

paspabotaHa meToauKa 06pabOTKM TreHOMHbIX [AaHHbLIX W
co3A4aH Habop nporpamm Ha a3bike R

onpeaeneHbl AOMEHbl, MyTauun B KOTOPbIX CBA3aHbl C OTBETOM
Ha Tepanuio

onpeaeneHobl CUrHa/ibHblée u meTtabonnyeckue nyTu,
accounnpoBaHHble C 3 TUMN AOMEHaMUN

onpeaeneHbl 17 HOBbIX reHOB, paHee He acCOUMUPYIOLLUXCA C
XPOHUYECKUM MUENONIEUKO30M

co3paHa 6a3a AaHHbIX KOPOTKMX NenTUAOB Ye/I0BeKa

nposeaeH MepBUYHbIA aHaNM3 NOCNeACTBMA  MyTauuu B
KOPOTKUX NnenTnaax
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VCF header

Body

Variant Calling Format

 ##fileformat=VCFv4.0 == Mandatory header lines

##fileDate=20100707

##source=VCFtools

##reference=NCBI36

##INFO=<ID=AA,Number=1, Type=String,Description="Ancestral Alle
##INFO=<ID=H2 ,Number=0, Type=Flag,Description="HapMap2 member
##FORMAT=<ID=GT, Number=1,Type=String, Description="Genotype)
##FORMAT=<ID=GQ, Number=1,Type=Integer,Description="Genotyfe Quality (phred score)">
##FORMAT=<ID=GL, Number=3,Type=Float,Description="LikeliHoods for RR,RA,AA genotypes (R=ref,A=alt)">
##FORMAT=<ID=DP, Number=1,Type=Integer,Description="Redd Depth">

##ALT=<ID=DEL ,Description="Deletion">
##INFO=<ID=SVTYPE,Number=1, Type=String,Descriptiga="Type of structural variant">
##INFO=<ID=END,Number=1,Type=Integer,Description="End position of the variant">

Optional header lines (meta-data

about the annotations in the VCF body)

Reference alleles (GT=0)

~ #CHROM POS ID REF ALT QUAL FILTER INFO FORMAT SAMPLE1 SAMP
1 Ly ACG_ A,AT PASS : GT:DP 172:13 0/0:29
1 2 rsl T,CT PASS H2; AA=T GT:GQ 0]1:100 2/2+J0
1 2. A G . ASS . GT:GQ |0:77 1/1:9
1 100 1/ <DEL> \. P SVTYPE=DEL ; END=300 GT:GQ:DV/I: 12:3 0/0:20  Alternate alleles (GT>0 is
an index to the ALT column)
Deletion SNP T (eI Other event Phased data (G and C above

Large SV are on the same chromosome)
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Transcript structure

See below a diagram showing the location of each display term relative to the transcript structure:

S T E—— __ "
T N 11

* regulatory region * 5prime UTR
* TF binding site * initiator codon

* splice donor
* splice acceptor

* intergenic * SYNONymous
* upstream ¢ missense

* inframe insertion

* inframe deletion

* stop gained

+ frameshift

* coding sequence variant

* transcript/regulatory region /TF
binding site ablation

* mature miRNA

* NMD transcript

* non-coding exon / transcript

T I

* 3 prime UTR

*+ splice region
* intron

* downstream
* stop lost
* stop retained
* incomplete terminal codon

ol I I I —

— )
2xon intran 2xon

B untranslated region (UTR)

intron exon

] coding sequence (CDS)
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PROVEAN score

An overview of the PROVEAN procedure is shown in Figure 1. Briefly, clustering of BLAST hits is performed
by CD-HIT with a parameter of 75% global sequence identity. The top 30 clusters of closely related
sequences form the supporting sequence set, which will be used to generate the prediction.

A delta alignment score is computed for each supporting sequence. The scores are then averaged within
and across clusters to generate the final PROVEAN score. If the PROVEAN score is equal to or below a
predefined threshold (e.qg. -2.5), the protein variant is predicted to have a "deleterious" effect. If the

PROVEAN score is above the threshold, the variant is predicted to have a "neutral” effect.

Figure 1. Computing the PROVEAN score.

collect sequences cluster select top N clusters compute PROVEAN score
related to query collected sequences  most related to query ¢,
(e-value cutaff = 0.1)

AlQLvS,) =-4

4 ™y AlQLv.5g) = -7 £ =
- s, 5 : A ¢, @ & b average
e ]
s, S Su 54 » ; '\21/{ c » [ PROVEAN
’ s ) _ ., 4average L. score:
oY sy 5 /s 5 s -3.667
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E, i Erlrnttmn Sequence seqﬁin:e fet AQLV,5) = +1 3
.+ cluster ) E
Q0 : query sequence alQ.v5,,)=-5 -
v : variation AlQv.55) = -3

Prediction:

* *deleterious”

if the seare (s lass
than or equal to a
predefined
threshold.

17




To increase the specificity of detection (i.e. find deleterious variants with higher confidence), a lower score
threshold can also be used (e.g. -4.1). To increase the sensitivity of detection (i.e. find more deleterious
variants by including those with lower confidence), a higher score threshold can also be used (e.g. -1.3). A
summary of specificity and sensitivity obtained using different score cutoffs is shown in Figure 3.

Figure 3. Sensitivity and specificity at different PROVEAN score cutoffs.
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