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END-TO-END BIOINFORMATICS SOLUTION FOR NEXT-GENERATION SE

‘varsomedclinical

VarSome Clinical is a clinically-

interpretation of NGS data for \

geneticists and clinicians reach -
Alissa Interpret

The next evolution of Cartagenia Bench
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Geneticist Assistant
Pipeline

Software PowerTools for Genetic Analysis

Interactive Biosoftware develops Alamut® software to help clinical researchers in the complex
tasks of genomic variants annotation, filtration, and exploration.
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Alamut® Batch enriches raw NGS Starting from annotated variant Alamut® Visual is a comprehensive Q 'AG E N I ng e n U Ity POthwoy An 0 |y5| s
variants with a wealth of attributes collections, Alamut® Focus selects gene browser, helping scientific assess
including effects on human genes, candidate variants based on user- the pathogenic status of human (Q IAG E N I PA)

Quickly visualize and understand complex ‘omics data and perform insightful data
analysis and interpretation by placing your experimental results within the confext of

biological systems.

See what's new in the - IPA Fall Release (September 2021)



IMiD ,,home made pipieline”
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1 Identifier Sex chr Stat  End Ref At UGSC  FILTER QUAL  AD 0P vg zyghum  Gene.refG GeneDetai Func.refGe OMIM_dis OMIM_dis OMIM_ge1 InAnyPane ExonicFun AAChange dbscSNV_rdbscSNV_FMult_het CLNSIG  CLNALLELICLNDN  CLNDISDB CLNREVST ZGM_Alleh ZGM_AF_£ZGM_Allek ZGM_AF F espf500si EXAC_ALL EXAC_AFR EXAC_AI
|2 2203051 female chrl0 1036408 1036408 T 6 https/fgen PASS 358.04 5 4 het 1pDZD7 . exonic  Usher synchttp:/fuw http:/fww TRUE  nonsynony NM_0011¢. TRUE  Benign 53207 not_speciiMedGen:Ceriteria_pr 1120 0.830147 1125 0.827206 0 0.8038  0.87¢
'3 2293051 female chrl0  103E+08 LO3EH0B A 6 hittp://gen PASS 523.39 16 32 het 1PDZD7 . exonic  Usher sync http:/fww http:/fww TRUE  synonymo NM_0011¢. TRUE  Benign 53292 not_speciiMedGen:Ceriteria_pr 1127 0.828676 1118 0.822059 0 08074 0.8
4 293051 female chri0  103E+08 103E:08T c https/fgen PASS 46865 5 35 het 1pDZD7 . intronic  Usher sync https/ fuus http:fww TRUE 0 OTRUE  Benign 55376 not_speciiMedGen:Ceriteria_pr 775 0.569853 773 (.568382 0.661464 07943 0.46¢
15 2293051 female chrl0 26355306 26355906 G A hitp://gen PASS 2723.18 73 74 hom 2 MYO3A . exonic  Deafness, http//ww http:/fww TRUE  nonsynony NM_0174: . FALSE  Benign/Lik 54988 not_specifMedGen:Ceriteria pr 786 0.577341 785 0577206 0.4883% 0.3801  0.30f
6 20030 51 female chri0 26355992 26355082 A & hitp://gen PASS 285745 76 76 hom 2MYO3L . exonic  Deafness, http:/fww htp:/fww TRUE  nonsynony NM_O1 FAISE  Benign/Lik 54957 not specifMedGen:Ccriteria_pr 960 0.705882 960 0.705882 0.682531 06801 0.61¢
7 2293051 female chri0 26356014 26356014 C T hitp://gen PASS 237941 61 61 hom 2 MYO3A . intronic  Deafness, https/fuwe hitp:/fww TRUE . . . . FALSE  Benign/Lik 54958 not_specifMedGen:Ceriteria pr 786 0.577341 783 0575735 0.46%478 03597 0.30:
| 8 2203051 female  chr10 26357747 26357747 C T hitp://gen PASS 251864 64 64 hom 2MYO3L . exonic  Deafness, http://ww http:/fww TRUE  synonymo NM_0174: FALSE  Benign/Lik 54961 not specifMedGen:Ceriteria_pr 786 0.577941 784 0576471 0.453867 03595 030
9 2293051 female chri0 26357748 26357748 G A hittp://gen PASS 26212 63 63 hom 2MYOIA . exonic  Deafness, https/fww https//ww TRUE  nonsynony NM_01 . FALSE  Benign/Lik 54962 not specifMedGen:Coriteria pr 960 0.705882 958 0.704412 0.66676% 0.7016  0.61;
10 22930 51 female chri0 26357820 26357820 C T hitp://gen PASS 287857 7 79 hom 2MYO38 . intronic  Deafness, https/ fwr http:/fww TRUE 0 OFALSE  Benignf/lik 54963 not speciiMedGen:Ceriteria_pr 786 0.577941 786 0.577941 0.483006 0.35% 030
11 22930 51 female chri0 26446312 26446312 G A hittp://gen PASS 3309.11 8 84 hom 2MYOIA . exonic  Deafness, http//ww http:/fww TRUE  nonsynony NM_0174: . FALSE  Benign/Lik 54969 not specifMedGen:Coriteria pr 785 0.577206 785 0577206 0521067 0466 038
112 22930 51 female  chri0 26462750 26462790 G A hitp://gen PASS 404874 127 127 hom 2MYO38 . exonic  Deafness, http:/fww http:/fww TRUE  synonymo NM_O1 FALSE  Benign/Lik 54973 not specitMedGen:Ceriteria_pr 498 0.366176 498 0366176 0.306705 02573 029
113 22030 51 female  chrl0 26463043 26463043 A T hitps/fgen PASS 5058.34 127 127 hom 2 MYO3A . exonic  Deafness, hittps/fww http:/fww TRUE  nonsynony NM_O1 FAISE  Benign/Lik 54974 not specifMedGen:Ceriteria pr 615 0.452206 614 0451471 0.39551 03358 034
114 22930 51 female  chri0 26463130 26463130 C A nittp://gen PASS 3636.89 %6 96 hom 2MYO3A . exonic  Deafness, http:/fww http:/fww TRUE  nonsynony NM_0174:. FALSE  Benign/Lik 54976 not specifMedGen:Ceriteria_pr 797 0.586029 796 0585294 0.56274 0.5536  0.65:
15 22830 S1 female chrl) 55566406 55566406 T & hitps/fgen PASS 201352 75 75 hom 2 PCDHIS . exonic  Deafness, hittps/fww http:ffww TRUE  unknown UNKNOWI. FAISE  Benign 220793 not speciMedGen:Ceriteria pr 327 0.240441 326 0.239706 0.223786 0.0514  0.10f
16 22930 51 female chri0 56077208 56077209 G A nittp://gen PASS 1485.09 46 82 het 1PCDHIS . intronic _ Deafness, https/ fuur http:/fww TRUE 0 O FALSE  Benign/Lik 55676 Retinitis oMedGen:Ccriteria_pr 1021 0.750735 1021 0.750735 0.740187 0.7451  0.58
17 22930 51 female chri0 73270906 73270006 T c hitps/fgen PASS 23417 62 63 hom 200H3 . exonic  Deafness, https/fww http:/fww TRUE  synonymo NM_0011: FAISE  Benign/Lik 55093 Retinitis pMedGen:Ccriteria_pr 885 0.650735 881 0.647794 0.749597 09361 024
|18 2293051 female  chrl0 73406504 73406504 T c hitp://gen PASS 1610.41 51 104 het 100H3 . exonic  Deafness, http:/fww http://ww TRUE  synonymo NM_05 FALSE  Benign 55035 not_speciiMedGen:Ccriteria_pr 194 0.142647 194 0.142647 0149792 0.1242  0.08]
19 22630 S1 female chri0 73434906 73434906 G A hitps/fgen PASS 583.45 19 40 het 100H3 . exonic  Deafness, https/fww http:/fww TRUE  nonsynony NM_0011-. FAISE  Benign/Lik 55040 Retinitis pMedGen:Ceriteria pr 378 0.277941 378 0.277041 0.249881 02539 0.30¢
120 22930 51 female  chri0 73455201 73455201 T c hitp://gen PASS 337205 87 87 hom 200H3 . exonic  Deafness, http://ww http:/fww TRUE  synonymo NM_0011: FALSE  Benign/Lik 55058 Retinitis_pMedGen:Ccriteria_pr 966 0.710294 964 0.708824 0.668785 05272 044
21 203051 female  chrl0 73455273 73455273 T c https/fgen PASS 2099.92 54 54 hom 200H3 . exonic  Deafness, hitp:/fww htto:/fww TRUE  synonymo NM_00! FALSE  Benign/Lik 55061 Retinitis_pMedGen:Ceriteria_pr 966 0.710294 962 0.707353 0.669401 05276 0441
22 22930 51 female  chri0 73492079 73492079 A 6 hittp://gen PASS 2416.73 115 115 hom 200H3 . exonic  Deafness, http://ww http:/fww TRUE  nonsynom NM_0011: FALSE  Benign/Lik 55102 Refinitis_pMedGen:Ceriteria_pr 1122 0.825 1122 0.825 0.81289% 0.7809  0.80f
23 203051 female  chrl0 73501556 73501556 G A https/fgen PASS 1047.72 50 50 hom 200H3 . exonic  Deafness, http:/fww http:/fww TRUE  nonsynony NM_0221:. FALSE  Benign/Lik 55120 Retinitis_pMedGen:Ceriteria_pr 1082 0.795588 1078 0.792647 0.741081 06276 0.78
24 22930 51 female  chri0 73544638 73544638 A 6 hitp://gen PASS 53151 18 42 het 1C0H3 . intronic  Deafness, https/fuwe hitp:/fww TRUE . . 0 0002 FALSE  Benign/lk 55147 Retinitis pMedGen:Ceriteria_pr 264 0.194118 264 0.194118 0129017 0.0895  0.35¢
25 20030 51 female  chrl0 73550117 73550117 C & hitp://gen PASS 4715 16 37 het 100HE . exonic  Deafness, http://ww http:/fww TRUE  nonsynony NM_0221; FALSE  Benign/Lik 55162 Retinitis_pMedGen:Ccriteria_pr 675 0.496324 672 0.494118 0.414431 0.27¢
26 22930 51 female  chri0 73550969 73550969 G A hitp://gen PASS 45116 16 43 het 1C0H3 . exonic  Deafness, http//ww http:/fww TRUE  nonsynon) NM_0221; FALSE  Benign/Lik 55167 Retinitis pMedGen:Ceriteria pr 273 0.200735 272 0.2 0265481 0.45¢
27 22930 51 female  cirl0 73558885 73558886 G A hitp://gen PASS 121165 37 70 het 100HE . exonic  Deafness, http:/fww hto:/fww TRUE  nonsynony NM_00; FAISE  Benign/Lik 55101 Retinitis_pMedGen:Ccriteria_pr 275 0.202206 273 0.200735 0.262008 0.84¢
28 22930 51 female chri0 73558952 73558952 C T hittp://gen PASS 1423.65 45 87 het 10DH3 . exonic  Deafness, http//ww http:/fww TRUE  nonsynony NM_0011: . FALSE  Benign/Lik 55193 Retinitis gMedGen:Coriteria pr 273 0.200735 271 0199265 0.254335 0.44¢
29 22030 51 female  chrl0 73562744 73562744 G A hitp://gen PASS 1006.27 32 64 het 1CDHZ . exonic  Deafness, http:/fww htto:/fww TRUE  synanymo NM_00; FALSE  Benign/Lik 55199 Retinitis_pMedGen:Ceriteria_pr 274 0.201471 273 0200735 024883 0.48
30 22930 51 female chrl0 73571765 73571765 T c hittp://gen PASS 7906 7 65 het 10DH3 . exonic  Deafness, http/fww httos/fww TRUE  nonsynony NM_00! . FALSE  Benign/Lik 55237 Galactosyl MedGen:C criteria_pr 24 0032353 44 0032353 0.025518 0.1
31 22030 51 female chri) 73574843 73574843 G A hitp://gen PASS 650.81 0 42 het 1CDHZ . exonic  Deafness, http:/fww http:/fww TRUE  synonymo NM_0011: FALSE  Benign/Lik 55245 Galactosyl MedGen:Ccriteria_pr 84 0061765 84 0.061765 0.069327 034
32 22930 S1 female chril  121E+08 121E:08 A & hitps/fgen PASS 142243 4 85 het 1TECTA . exonic  Deafness, hittps/fww htto:/fww TRUE  nonsynony NM_O0: FALSE  Benign 54481 not speciiMedGen:Ceriteria_pr 560 0.418382 567 0.416912 0497309 06792 032
33 2293051 female chril  121E+08 121E:08 A 6 nittp://gen PASS 1740.96 52 89 het 1 TECTA Deafness, https/furw http:/fww TRUE  synonymo NM_00: FALSE  Benign 50482 not_specifMedGen:Ccriteria_pr 944 0.64118 940 0.691176 0.770686 07117 0.8343  0.61C
34 22030 S1 female chril  121E+08 121E:08 T c hitps/fgen PASS 1306.74 41 80 het 1TECTA . exonic  Deafness, https/fww http:ffww TRUE  nonsynony NM_0054; FALSE  Benign/Lik 52480 not specifMedGen:Ceriteria pr 314 0.230882 314 0230882 0.1984 02141 01722 023
35 22930 51 female chril  121E+08 121E:08 T c nittp://gen PASS 1450.66 4 85 het 1TECTA . exonic  Deafness, http:/fww htto:/fww TRUE  synonymo NM_00: FALSE  Benign 50490 not_specif MedGen:Ceriteria_pr 941 0.691912 939 0.630441 0.746309 07041 0.8675  0.6C
36 22930 51 female chrll  121E+08 121E:08G A hitps/fgen PASS 104754 50 50 hom ATECTA . exonic  Deafness, hittps/fww htto:/fww TRUE  nonsynony NM_O0: FAISE  Benign 54503 not speciMedGen:Ccriteria_pr 1333 0.080147 1329 0.977206 0.092079 0.9927 0.9979  0.99¢
37 2293051 female chrll 17517235 17517235 A 6 hitp://gen PASS 509.06 17 40 het 1USHIC . intronic  Deafness, https/fuwr http:/fww TRUE 00007  0.074 FALSE  Benign ST172 not_specifMedGen:Ccriteria_pr 568 0.417647 563 0.413971 0352071 04062 02312 050
38 22030 S1 female chril 17519742 17519742 C & hitps/fgen PASS 672.31 bE] 53 het 1USHIC . exonic  Deafness, https/fww http:/fww TRUE  nonsynony NM_0012¢. FAISE  BenignfLik 57167 Retinitis pMedGen:Ceriteria pr 707 0.519853 705 0518382 0515093 (04875 04213 035
39 22930 51 female chrll 17522638 17522638 G A hitp://gen PASS 1054.62 3 62 het 1USHIC . exonic  Deafness, http://ww http:/fww TRUE  synonymo NM_0012¢. FALSE  Benign/Lik 57161 Refinitis_pMedGen:Ceriteria_pr 364 0.267647 364 0267647 0211998 0252 00521 0.22¢
|40 22930 51 female  chril 17542439 17542439 T c https/fgen PASS 1190.82 37 78 het 1USHIC . exonic  Deafness, http:/fww http:/fww TRUE  synonymo NM_0012¢. FAISE  Benign/Lik 57140 Retinitis_pMedGen:Ceriteria_pr 825 0.606618 823 0.605147 0504004 05682 034 06T
41 22930 51 female  chrll 17569527 17569527 C 6 hittp://gen PASS 68155 n 41 het 10706 . exonic  Deafness, http://ww http:/fww TRUE  nonsynon NM_0012¢. TRUE . . . . 138 0.101471 138 0101471 0 0. .
42 2203051 female  chrll 17573632 17573632 A T https/fgen PASS 800.56 b 48 het 10706 . intronic  Deafness, http/fuus http:/fww TRUE . TRUE  Benign/Lik 230042 not_specit MedGen:C criteria_pr 12 0.008824 12 0.008824 0 00138 0005 002
43 72930 51 female  chril 17579783 17579783 C A hitp://gen PASS 465.84 15 37 het 10706 . exonic  Deafness, http://ww http:/fww TRUE  nonsynony NM_0012: TRUE  Bemign 230055 not specifMedGen:Ceriteria_pr 244 0.179412 242 0177941 0 01735 00705  0.100
44 20030 51 female cirll 17580175 17580175 A T hitp://gen PASS 870.45 % 42 het 10706 . exonic  Deafness, http:/fww hto:/fww TRUE  nonsynony NM_00; TRUE  Bemign 230061 not specitMedGen:Ccriteria pr 163 0.119853 161 0.118382 0 01203 01058 012
45 22930 51 female  chril 17593709 17593709 T c hitp://gen PASS 2687.05 70 71 hom 20706 . exonic  Deafness, http//ww http:/fww TRUE  nonsynony NM_0012:. . TRUE  Bemign 230072 not specifMedGen:Ceriteria_pr 539 0.396324 537 0.394853 0 04163 0682 034
46 20030 51 female cill 17596313 17596313 G A hitp://gen PASS 1213.46 3 67 het 10706 . exonic  Deafness, http:/fww http:/fww TRUE  synonymo NM_0012. TRUE  Bemign 230077 net specifMedGen:Ceriteria_pr 492 0.361765 488 (0.358824 0 03552 03711 027
47 22930 51 female chril 17598187 17598187 G A hitp://gen PASS 642.02 20 45 het 10706 . intronic  Deafness, https/fuve hitp:/fww TRUE . . . . TRUE  Bemign 230083 not specifMedGen:Ceriteria_pr 489 0.359559 487 (0.353083 0 0348 0252 026
48 2030 51 female  chrll 17598191 17598191 G A hitp://gen PASS 628.51 0 46 het 10706 . intronic  Deafness, https/ fwr http:/fww TRUE . TRUE  Bemign 230084 not specifMedGen:Ccriteria_pr 490 0.360294 487 0.353083 0 0352 03%1 0.2
49 22930 51 female chril 17600033 17600033 G A hittp://gen PASS 2332 13 24 het 10706 . exonic  Deafness, http//ww http:/fww TRUE  nonsynony NM_0012; . TRUE  Bemign 230087 not specifMedGen:Ceriteria_pr 485 0.356618 476 035 0 0358 02451 0.28¢
50 22030 51 female chrll 17627613 17627613 G c hitp://gen PASS 131267 34 34 hom 20706 . exonic __ Deafness, http://ww http:/fww TRUE__nonsynony NM_0012. TRUE  Bemign 230112 not specifMedGen:Ccriteria pr 875 (.643382 869 0.638071 0 0768 08573 073
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NGS
panel / eksom*

Zidentyfikowane warianty genowe
Fenotyp » *
Bazy danych
Wytypowane dla fenotypu HGMD, ClinVar
warianty genowe ExAc, dbSNP
Lokalne bazy danych (dane wiasne)
* Dane opublikowane.
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Genetyka medyczna

Diagnostyka a badania naukowe..

Badania naukowe — poszukiwanie nowego gen

powigzanego z dang chorobg w grupie pacjentow
o podobnym fenotypie

Badanie diagnostyczne — analiza w celu
identyfikacji defektu genetycznego
stanowigcego podtoze fenotypu




Sekwencjonowanie Nastepnej Generacji
(Next Generation Sequencing — NGS)

NGS
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choroby
o specyficznym obrazie klinicznym
(podejrzenie mutaciji
w konkretnym genie)

Choroby neurologiczne |-

choroby o heterogennym

podiozu genetycznym
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Myopathy Neuropathy Epilepsy
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Congenital Motor neuron  Ataxias Spasticity
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Czy zidentyfikowana mutacja w konkretnym genie
odpowiada za chorobe pacjenta ?

Ktory ze zidentyfikowanych wariantéw jest istotny ?

Czy zidentyfikowany wariant jest mutacja patogenng ?

Czy zidentyfikowana mutacja jest istotna biorgc pod uwage fenotyp pacjenta — gen ?




JAKA METODE WYBRAC WES vs. PANEL ?
(diagnostyka) —

Czy zidentyfikowana mutacja w konkretnym genie
odpowiada za chorobe pacjenta ?

Ktory ze zidentyfikowanych wariantéw jest istotny ?

Czy zidentyfikowany wariant jest mutacja patogenng ?

Czy zidentyfikowana mutacja jest istotna biorgc pod uwage fenotyp pacjenta — gen ?




Genetic testing in diverse mendelian neurologic disorders

Targeted panels and
candidate genes

Whole exome or
whole genome

Developmental
delay
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»~wyniki uboczne” — [,incidental finding”]

unsolicited findings secondary findings
w genach powiazanych w genach niezwigzanych
z diagnozowang chorobg z diaghozowang choroba

ale nie fenotypem pacjenta

Analiza panelu kluczowych genow minimalizuje
ryzyko wykryciasecondary findings.

I wyjasnienia podioza okreslonego fenotypu (choroby) pacjenta

Diagnostyka — analiza w celu identyfikacji defektu genetycznego | |




Elementy diagnhostycznego testu genetycznego:

1. Konsultacjaprzed wykonaniem testu - wstepnadiagnoza, skierowanie nabadania

deklaracja swiadomejzgody
skierowanie—ukierunkowanie badania

NGS - szczegbétowa charakterystyka kliniczna pacjenta

2. Laboratorium
wykonanie zleconego badaniana podstawie skierowania

3. Identyfikacja podtoza choroby/ brak identyfikacji
NGS - weryfikacja zidentyfikowanych wariantdw genetycznych
w kontekscie fenotypu pacjenta

platforma wspétpracaklinicysta— diagnosta;

4.Przekazanie wyniku
NGS - poradnictwo genetyczne




IMiD ,,home made pipieline”
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1 Identifier Sex Ohr Stat  End Ref Al UCSC  FITER  QUAL  AD D? yg 2ygum  Gene.refG GeneDetai Func.refGe OMIM_dis OMIM_dis OMIM_gei InAnyPane ExonicFun AAChange dbscSNV_/dbscSNV_FMult_het CLNSIG  CLNALLELICLNDN  CLNDISDB CLNREVST ZGM_Alleh ZGM_AF_£ ZGM_Alleh ZGM_AF_Fesp6500si EXAC_ALL EXAC_AFR ExAC_Al
' 2 2293051 female chrl0 10308 LO3E08T G hitp://gen PASS 358.04 15 44 het 1P0I07 . exonic  Usher sync hitp:/ fuw hitp:f/ww TRUE  nonsynom NM_0011¢. TRUE  Benign 53297 not_specif MedGen:Ccriteria_pr 1129 0.830147 1125 0.827206 0 08122 08038 087
'3 22930 51 female chrl0  1.03E:08 1.03E:08 A G hitp://gen PASS 523.39 16 32 het 1PDIO7 . exonic  Usher sync hittp:/ fuww http://ww TRUE  synonymo NM_0011¢. TRUE  Benign 53292 not_specif MedGen:Ccriteria_pr 1127 0.828576 1118 0.822059 0 08109 08074 08
4 22930 51 female  chrl)  1036:08 103E:08 T c hitps//gen PASS 168.65 15 35 het 1P0807 . intronic  Usher sync http:ffww http:/fww TRUE 0 OTRUE  Benign 55376 not_specif MedGen:Coriteria_pr 775 0.569853 773 0.568382 0.661464 05777 0.7M3  0.46¢
15 2930 51 female  chrl0 26355906 26355006 G A hitp://gen PASS 7318 73 74 hom 2 MYO3A . exonic  Deafness, hitp:/fww http:f/ww TRUE  nonsynom NM_0174:. FAISE  Benign/Lik 54988 not_specif MedGen:Ccriteria_pr 786 0.577941 785 0.577206 0.48838 0485 03601 0308
6 2293051 female  chrl) 26355092 26355092 A G hitps//gen PASS 2857.45 7% 76 hom 2 MY03A . exonic  Deafness, hittp:/fww http://ww TRUE  nonsynom NM_0174:. FAISE  Berign/Lik 54957 not_specif MedGen:Ccriteria_pr 960 0.705882 960 0.705882 0.682531 0.6786 0.6801 0.6l
7 22930 51 female  chrl0 26356014 26356014 C T hitp://gen PASS 2379.41 61 61 hom 2 MYO3A . intronic  Deafness, http:/fww http://ww TRUE . . FALSE  Benign/Lik 54358 not_specif MedGen:Ccriteria_pr 786 0.577341 783 0.575735 0464478 0.4816 03597
| 8 22930 51 female chrl0 26357747 26357747 C T hitp://gen PASS 2518.64 64 64 hom 2 MYO3A . exonic  Deafness, http:/fww http://ww TRUE  synonymo NM_0174:. FAISE  Benign/Lik 54961 not_specif MedGen:Ccriteria_pr 786 0.577841 784 0576471 0453857 0.4834 03595
9 22930 51 female  chrl) 26357748 26357748 G A hitps//gen PASS 246212 63 63 hom 2 MY03A . exonic  Deafness, hittp:/fww http:ffww TRUE  nonsynom NM_0174:. FAISE  Berign/Lik 54962 not_specif MedGen:Ccriteria_pr 960 0.705882 958 0.704412 0.666763 (0.67%4  0.7016
10 2293051 female chrl) 26357820 26357820 C T hitp://gen PASS 2878.57 8 79 hom 2 MYO3A . intronic  Deafness, http:/fww htp:/fww TRUE . 0 OFASE  Bemign/Lik 54963 not_specifMedGen:Ccriteria_pr 786 0.577941 736 0.577941 0483006 0.48%4 0359
11 22930 51 female  chrl) 26446312 26445312 6 A hitps//gen PASS 3300.11 2 84 hom 2 MY03A . exonic  Deafness, hittp:/fww http://ww TRUE  nonsynom NM_0174:. FAISE  Berign/Lik 54969 not_specif MedGen:Ccriteria_pr 785 0.577206 785 0.577206 0521067 05064  0.466
12 2293051 female chrl) 26462790 26462790 G A hitps//gen PASS 494474 127 127 hom 2 MYO3A . exonic  Deafness, hitp:/fww hitp://ww TRUE  synonymo NM_0174:. . FALSE  Benign/Lik 54973 not_specif MedGen:Ccriteria_pr 498 0.366176 498 0386176 0.306705 0.3445 0.2573
113 22930 51 female  chri0 26463043 26463043 A T hitp://gen PASS 5058.34 127 137 hom 2 MYO3A . exonic  Deafness, hittp:/fww http://ww TRUE  nonsynom NM_0174:. FAISE  Benign/Lik 58974 not_specif MedGen:Ccriteria_pr 615 0.452206 614 0451471 039551 04145 03354
i14 22030 51 female  chrl) 26463130 26463130 C A hitps//gen PASS 3636.89 9% 96 hom 2 MY03A . exonic  Deafness, hittp:/fww http:ffww TRUE  nonsynom NM_0174:. FAISE  Berign/Lik 54976 not_specif MedGen:Ccriteria_pr 797 0.585020 796 0585294 0.56274 05987 0553
15 22930 51 female chrl) 55566406 55566406 T G hitp://gen PASS 2013.52 5 75 hom 2 PCOHIS . exonic  Deafness, hitp:/fww hitp:f/ww TRUE  unknown UNKNOWI. FAISE  Berign 230793 not_specif MedGen:Ccriteria_pr 327 0.240441 326 0239706 0223786 02127 00514
16 22930 51 female  chrld 56077209 56077209 6 A hitps//gen PASS 1465.09 46 89 het 1PCOHIS . intronic _ Deafness, http:/fww http:/fww TRUE . 0 OFAISE  Benign/Lk 55676 Retinitis_pMedGen:Ccriteria_pr 1021 0750735 1021 0750735 0740197 0.6604  0.7451
17 2293051 female chrld 73270306 73270906 T c hitps//gen PASS 23417 62 63 hom 20DH3 . exonic  Deafness, hitp:/fww hitp://ww TRUE  synonymo NM_0011. . FALSE  Benign/Lik 55093 Retinitis pMedGen:Ccriteria_pr 885 0.650735 881 0.647734 0.749597 0.6721 0.9361
|18 22930 51 female chrl0 73406504 73406504 T c hitp://gen PASS 1610.41 51 104 het 10DH3 . exonic  Deafness, http:/fww http://ww TRUE  synonymo NM_0528:. FAISE  Benign 55035 not_specif MedGen:Ccriteria_pr 194 0.142647 194 0142647 049792 01521 01244
19 22930 51 female  chrl) 73434906 73434906 6 A hitps//gen PASS 583.46 19 40 het 1CDH3 . exonic  Deafness, hittp:/fww http:ffww TRUE  nonsynom NM_0011 . FAISE  Berign/Lik 55040 Retinitis pMedGen:Ccriteria_pr 378 0.277341 378 0277941 0249881 02724 02539
130 12030 51 female chrin 735500 73455201 T c hitp://gen PASS 337205 87 87 hom 20DH3 . exonic  Deafness, hitp:/fww hitp:f/ww TRUE  synonymo NM_00117. FAISE  Benign/Lik 55058 Refinitis_pMedGen:Ccriteria_pr 966 0.710294 964 0.703824 0.668785 0.6362 05272
21 22930 51 female  chrl0 73455273 73455273 T c hitps//gen PASS 2099.92 54 54 hom 2CDH3 . exonic  Deafness, hittp:/fww http://ww TRUE  synonymo NM_0011: . FAISE  Benign/Lik 55061 Retinitis_pMedGen:Ccriteria_pr 966 0.710294 962 0.707353 0.669401 0.6363 05276
22 2293051 female  chrl) 73432079 73492079 A G hitps//gen PASS 4416.73 115 115 hom 20DH3 . exonic  Deafness, hitp:/fww hitp://ww TRUE  nonsynom NM_0011. . FALSE  Berign/Lik 55102 Refinitis pMedGen:Ceriteria_pr 1122 0.825 1122 0.825 0.812899 0.8159  0.7809
23 2293051 female chrl) 73501556 73501556 G A hitp://gen PASS 1947.72 50 50 hom 20DH3 . exonic  Deafness, hittp:/fww http://ww TRUE  nonsynom NM_0221;. FAISE  Benign/Lik 55120 Retinitis_pMedGen:Ccriteria_pr 1082 0795588 1078 0.792647 0741081 0.7752 06276
24 22930 51 female  chrld 73544638 73544638 A G hitps//gen PASS 53151 18 42 het 1CDH3 . intronic  Deafness, http:ffww http:/fww TRUE . 0 0002 FAISE  Berignflik 55147 Retinitis_pMedGen:Coriteria pr 264 0.194118 264 0.194118 0129017 01915  0.0695
25 2293051 female chrl) 73550117 73550117 C G hitp://gen PASS 475 16 37 het 1CDH3 . exonic  Deafness, hitp:/fww http:f/ww TRUE  nonsynom NM_0221; . FAISE  Benign/Lik 55162 Refinitis_pMedGen:Ccriteria_pr 675 0.496324 672 0494118 0414431 04201 02895
26 22930 51 female  chrld 73550959 73550969 6 A hitps//gen PASS 457.16 16 43 het 1c
27 2293051 female chrl) 73558886 73558886 G A hitps//gen PASS 121165 37 70 het 1c
28 2930 51 female  chrll 73558052 73558952 C T hitp://gen PASS 136 25 87 het 1c chr2: 149259991 - 167168276
29 22930 51 female chrld 73562744 73562744 6 A hitps//gen PASS 1006.27 32 64 het 1c 3 T T T T T
30 2293051 femsle chrld 73571765 73571765 T c hitp://gen PASS 7996 7 65 het 1c —  48205_S6.bam.rpkm
31 22930 51 female  chrld) 73574843 73574843 6 A hitps//gen PASS 650.81 P 42 het 1c -
32 2293051 female chrll  121E:08 121E+408 A G hitps//gen PASS 142243 43 85 het 17
33 22930 51 female chrll  121E:08 121E:08 A G hitp://gen PASS 1720.96 52 89 het 17
34 2203051 female  chril 121€+:08 1.21E+08 T c hittp://gen PASS 1306.74 41 80 het 1T 2 = . _______________________________________________________| B
35 22930 51 female chril  121€:08 121E:08 T c hitp://gen PASS 145066 29 85 het 17
36 22930 51 female  chrll 1216408 121E+08 6 A hitps//gen PASS 194754 50 50 hom 2T
37 2293051 female chrll 17517235 17517235 A G hitps//gen PASS 509.06 7 40 het 1U
38 22930 51 female chrll 17519742 17519742 C G hitp://gen PASS 678.31 PE] 53 het 1U "
39 22930 51 female  chrll 17522638 17522638 6 A hitp://gen PASS 1054.62 33 69 het 1U QU 1
40 2293051 female chrll 17542438 17542439 T c hitp://gen PASS 1190.82 37 78 het 1U =
41 22030 51 female  chrll 17569527 17569527 C 6 http://gen PASS 68155 n 41 het 10 o
42 2293051 female  chril 17573632 17573632 A T hitps//gen PASS 800.56 24 48 het 10 =
43 2293051 female chrll 17579783 17579783 C A http://gen PASS 465.84 15 37 het 10 =
44 22030 51 female  chrll 17580175 17580175 A T hitp://gen PASS 879.15 % 42 het 10 v 0
45 2293051 female chrll 17593708 17593709 T c hitp://gen PASS 2687.05 i) 71 hom 20 o
46 22930 51 female chrll 17506313 17596313 6 A hitps//gen PASS 1213.46 3% 67 het 10 o
47 2293051 female chrll 17598187 17598187 G A hitps//gen PASS 642,00 20 46 het 10 r\,‘l
48 2293051 female chrll 17598191 17598191 G A http://gen PASS 628.51 Pl 46 het 10 [m]
49 2203051 female chrll 17600033 17600033 6 A hitp://gen PASS 12332 3 24 het 10 = -1
50 22930 51 female chrll 17627613 17627613 G c hitp://gen PASS 131267 3 34 hom 20 Cl
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de novo
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Mutacje dominujgce de novo

analizatriosow
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warianty

heterozygotyczne

nie wystepujace u rodzicéow

Strategia identyfikacji podtoza

w sporadycznych przypadkach NI

Wykluczenie patogennych CNV
oraz zespotu kruchego chr. X

WES
mapowanie odczytow,
identyfikacja wariantéw

wykluczenie wariantow nieistotnych
(synonimiczne)
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Filter 2

wykluczenie wariantéow czestych
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Filter 3

wykluczenie wariantéw
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AR

rodzice chorych spokrewnieni

warianty
heterozygotyczne ztozone
wystepujace

u chorego rodzenstwa

warianty warianty
heterozygotyczne homozygotyczne
wystepujace wystepujace

u rodzicodw nosicieli u chorego rodzernstwa

NGS w identyfikacji podtozamolekularnego
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r

warianty
heterozygotyczne
wystgpujace

u rodzicéw nosicieli

wyborw rodowodzie odpowiednichoso6b do analizy
wybor odpowiednich wariantéw do analizy

XR

warianty na chromosomie X

wystepujace .

F wystepujace

u chorych mezczyzn u kobiet nosicielek
w rodzinie



AD Mutacje de novo

analiza friosow

LT

warianty
heterozygotyczne
nie wystepujace u rodzicow

warianty heterozygotyczne

wystepujace  wystepujace
u chorych w rodzinie u zdrowych w rodzinie



Wczesna
encefalopatia miokloniczna
PIGA, SETBP1, SIK1, SLC25A22

Zespol Dravet
SCN1A
(GABRA1, GABRG2, HCN1, KCNA2
SCN1B, STXBP1, PCDH19)

Padaczka z napadami
miokloniczno-atonicznymi
SLC2A1,SLC6A1
GABRA1,GBRG2,SCN1A,SCN2A,

Encefalopatie
padaczkowe o
wczesnym poczatk

Padaczka z napadami zgie ciowymi

CDKL5

KCNQ2
NECAPL PIGA. STXBP1,GNAO1 \GABRB3, GRIN1, GRIN2A, GRIN2B, IQSEC2, KCNTL, -
AN ARX.DOCK7.  |MAGI2, MEF2C, NEDDL4, NDP, NRXNL, PIGA, PLCBL, Zespét Lennoxa-Gastaut

QARS, SCNBA PTEN, SCA2,SCN1A, SCN2A, SCN8A, SETBP1, SIK1,

SLC25A22, SLC35A2, SPTAN1, ST3GALS,
STXBP1,TBC1D24, TCF4

SLC25A22,
SLC35A2,
WWOX

ALG1,DNM1,FLNA, GABRB3,GLI3
HNRNPU,SCN1A,SCN2A,
SCNB8A, STXBP1

Zespot Ohtahara

KCNQ2
KCNT1,PIGQ

Padaczka z migrujgcymi
napadami ogniskowymi u niemowilat

KCNT1, SCN2A, SCN1A
PLCB1, QARS, SCN8A, SLC25A22, TBC1D24,

SLC12A5

Spektrum padaczki

z afazjq
GRIN2A

Inne zespoly — gtéwnie padaczki miokloniczne

wiek zach.<1r.EEF1,MEF2C, SCN1A, SLC2A1, SPTAN1, SYNGAP1, TBC1D24
wiek zach.>1r.CHD2, MEF2C, SYNGAP1, UBE3A

nne zespoly — gtdwnie padaczki wieloogniskowe

wiek zach.<6m.ARHGEF9, DEPDC5, SCN1A, TBC1D24, PNKP1, SLC2A1
wiek zach.6-12 m. ARHGEF9, DEPDC5, FOXG1 mut., MBD5, PIGO, SLC13A5
wiek zach. >1r. ARHGEF9, DEPDC5, M BD5, PCDH19, POLG, TNK2, ZEB2
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Lal et al. Genome Medicine (2020)12:28
https:/fdoi.org/10.1186/513073-020-00725-6

Gene family information facilitates variant
interpretation and identification of disease-

Genome Medicine

®

Check for
updates

associated genes in neurodevelopmental

disorders

Dennis Lal"****™, Patrick May{"T, Eduardo Perez-Palma™”, Kaitlin E. Samocha®”, Jack A. Kosmicki®”,
Elise B. Robinson®*#, Rikke S. Maller™'®, Roland Krause®, Peter Nirnberg™'""'?, Sarah Weckhuysen'*'%12,
Peter De Jonghe'?, Renzo Guerrini'®, Lisa M. Niestroj®, Juliana Du®, Carla Marini'®, EurcEPINOMICS-RES Consortium,
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1) Missense variant mapping

Family wise approach
(2,871 families / 9,990 genes)
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varianis variants
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(18,805 RefSeq genes)
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2) Binary bin count: are the aa's positions mutated?
Family wise approach

Gene wise approach
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PER viewer

Explore pathogenic variant enriched regions (PERs) across genes and gene families

Gene search

PER viewer is a tool for missense variant interpretation. Conserved amino acids among gene-family
members are enriched with patient variants and constrained from variants in the general population,
here we provide a statistical framework that is able to identify PERs across genes and gene families.



Family Choose Plot

Missense burden analysis Paralog Conservation

— Meural missense burden (gnomAD)
a- — Pafiogenic missense burden (CinVarHGMD)
— Pafiogenic Enriched Region (PER)

Missense burden
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AD; mutacje de novo w rodowodzie
»przypadek sporadyczny ” O -0
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Mozaikowos¢é

- obecnos¢ dwoch (lub wiecej) genetycznie réoznych linii komérkowych
powstatlych postzygotycznie

- mozaikowosé germinalna (dotyczaca komoérek rozrodczych)
(mutacja zaszta na wczesnym etapie rozwoju embrionalnego,
dotyczac progentitorowych komorek rozrodczych
grupa komaorek rozrodczych jest klonem zmutowanej kom. pierwotnej)
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Encefalopatia Padaczkowa - Zespét Drave
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Podejrzenie zespotu Dravet
analizagenu SCN1A
(? Panel/ WES)

- identyfikacja mutacji punktowych

| - w przypadku braku identyfikacji mutacji punktowych
rozszerzenie analizy o rearanzacje genu (delecje
/duplikacje)

Ostatecznym zakonczenie analizy genu SCN1A jest przeprowadzenie
sekwencjonowania i analizy reranzacji

- reanaliza fenotypu —rozszerzenie badania o inne geny
zwigzane z chorobami Dravet-like
(w przypadku niektérych z nich nie wystarczy analiza
sekwenciji)
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,Geny zespotu Dravet”

PCDH19
(EIEEY)

GABRA1

EIEEI 9)

Zespot Dravet
(fenotyp)

SCN8A
(EIEES)

STXBP1
(EIEE4)
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Wczesna
encefalopatia miokloniczna
PIGA, SETBP1, SIK1, SLC25A22

Zespdl Dravet
SCN1A
(GABRAL, GABRG2, HCN1, KCNA2
SCN1B, STXBP1, PCDH19)

Padaczka z napadami
miokloniczno-atonicznymi
SLC2A1,SLC6A1
GABRA1,GBRG2,SCN1A,SCN2A,

Encefalopatie
padaczkowe o
wczesnym poczatk

Padaczka z napadami zgie ciowymi

CDKL5

iigg,chCNAZDz, SCN2A ALG13,DNM 1, FOXG1 duplications, GABRA1,
NECAP1,PIGA, STXBP1,GNAO1\GABRB3, GRIN1, GRIN2A, GRIN2B, IQSEC2, KCNT1, -
QARS, SCN8A ARX,DOCK?7, MAGI2, MEF2C, NEDDL4, NDP, NRXN1, PIGA, PLCB1, Zespot Lennoxa-Gastaut
’ SLC25A22, PTEN, SCA2,SCN1A, SCN2A, SCN8A, SETBP1, SIK1,
SLC35A2, SLC25A22, SLC35A2, SPTAN1, ST3GAL3, ALG1,DNM1,FLNA, GABRB3,GLI3
_A WWOX STXBP1,TBC1D24, TCF4 HNRNPU,SCN1A,SCN2A,
SCNB8A, STXBP1

Zespot Ohtahara

KCNQ2
KCNT1,PIGQ

Padaczka z migrujacymi
napadami ogniskowymi u niemowilat
KCNT1, SCN2A, SCN1A

PLCB1, QARS, SCN8A, SLC25A22, TBC1D24,
SLC12A5

Spektrum padaczki

z afazjq
GRIN2A

Inne zespoly — gtéwnie padaczki miokloniczne

wiek zach.<1r.EEF1,MEF2C, SCN1A, SLC2A1, SPTAN1, SYNGAP1, TBC1D24
wiek zach.>1r.CHD2, MEF2C, SYNGAP1, UBE3A

nne zespoly — gtdwnie padaczki wieloogniskowe

wiek zach.<6m.ARHGEF9, DEPDC5, SCN1A, TBC1D24, PNKP1, SLC2A1
wiek zach.6-12 m. ARHGEF9, DEPDC5, FOXG1 mut., MBD5, PIGO, SLC13A5
wiek zach. >1r. ARHGEF9, DEPDC5, M BD5, PCDH19, POLG, TNK2, ZEB2

—_ﬁ
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Podejrzenie EIEE
analiza genu STXBP1
(? Panel / WES)

identyfikacja mutacji punktowych

w przypadku braku identyfikacji mutacji punktowych
rozszerzenie analizy o rearanzacje genu (delecje
/duplikacje)

Ostatecznym zakonczenie analizy genu STXBP1 jest
przeprowadzenie sekwencjonowaniai analizy reranzaciji

reanaliza fenotypu — rozszerzenie badaniao inne
geny zwigzane EIEE
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M55 21600 MBS V0 AMYS 0 ME0 85 ME80 M85 22000 2205 M0 25 I 222s 22E00 2
CGGLCGGACGGC G AGGGGCCGCCGUGGUAGTCGC GGG GELCGLOGLGED CTGGEGACACGCT CALGAT CAGTC AGGT G
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Sekwencjonowaniagenu ARX - Ekson 2
Duplikacja c.428_451dup (24bp) — insercja 8 Alanin w biatku ARX




ARX - TruSight One Sequencing Panel (lllumina)
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Phenomizer

The Phenomizer is a web-based application. for clinical diagnostics in human genetics using semantic similarity searches in ontologies Kohler et al,, AJHG, October 2009. A detailed manual can

be found in the online app.

Phenomizer

to oprogramowanie, ktére ma na celu pomoc klinicystom w identyfikacji
prawidiowej diagnostyki réznicowejw dziedzinie genetyki cztowieka.
Uzytkownik wprowadza oznaki/symptomy pacjenta zakodowane jako
terminy z Ontologii Fenotypu Cztowieka. 08-02
Oprogramowanie nastgepnie klasyfikuje wszystkie choroby z OMIM, W FEREr
Orphanet i DECIPHER wedtug wyniku, ktéry odzwierciedla, jak dobrze e C95
pasujg do siebie profile fenotypowe pacjentai choroby.
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Search Results For "West Syndrome" HP-0011097 West syndrome

Term Results [1] Disease Results [0] Gene Results [0]

Term Identifier Matching String

HP:0011087 Epileptic spasm West syndrome
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Tools « Downloads «

Hierarchy

Motor seizure

@

ileptic spasm

Focal-onset
epileptic spasm
Generalized-
onset epileptic
spasm

Infantile spasms

Documentation « T. - West Syndrome

Showing best results. See all results for'V

HP-0011027 West syndrome

Epileptic spasm wpr.cot10e7

A sudden flexion, extension, or mixed extension-flexion of predorninantly proximal and truncal muscles that is usually more sustained than a
myeclonic movement but not as sustained as a tonic seizure. Lirnited forms may occur: Grimacing, head nodding, or sublle eye movements. Epileptic
spasms frequently occur in clusters. Infantile spasms are the best known form, but spasms can occur at all ages

Synonyms: Salaam seizure, Salaam seizures, West syndrome, Epileptic spasms, Salaam convulsion, Salaam convulsions

Comment: The maximum age of onsetis between 3 and 12 months, the peak being at &€ months. However, spasms may start from birth, or
appear long after the age of 12 months, including into adulthood. Infantile spasms represent a specific type of seizure seen in an epilepsy
syndrome of infancy and childhood known as West Syndrome. West Syndrome is characterized by infantile spasms, developmental regression, and
hypsarrhythmia las demenstrated by electroencephalography).

Pubmed References: PMID.28276060

Cross References: UMLS:(7527366, MSH:DO13036, UMLS:C0037769, SNOMEDCT_ US:.28055006

Export Associations

Disease Associations Gene Associations

Disease Id Disease Name Associated Genes

- PHGDH [26227]
ORPHA 78351 3 phosphﬁglvcer.ats.Dshv.dmgenase
Deficiency, Infantile/juvenile Form
. . CDH2[1000]
OMIM618929 Agenesis Of Corpus Callosum, Cardiac,
Ocular, And Genital Syndreme
OMIM:304050 Aicardi Syndrome
ORPHA:S0 Aicardi Syndrome
imia- - NGLY1 [55768]
ORPLALOLLGE Alacrlm\a‘_ choreoathetosis-liver
Dysfunction Syndrome
ALG13[79868 ]
ORPHA:3244232 Alg13-cdg
Displaying 20 out of 89. View all
License Contact Cite Disclaimer
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Downloads v Documentation West Syndrame

Showing best results. See all results for 'V

Phenotypes - 1 of 1disf

HP.0011097 West syndrome

Hierarchy Epileptic spasm urooi10a7

Mator seizure

Epileptic spasm ® A sudden flexion, extension, or mixed extension-flexion of predominantly proximal and truncal muse'==*~=**= = !
myoclonic movement but not as sustained as a tonic seizure. Limited forms may occur: Grimacing, f Al v Jfx GENE_ENTREZ_ID
Focal-onset spasms frequently occur in clusters. Infantile spasms are the best known form, but spasms can occ A B @ D E F G H 1 3 L
epileptic spasm 1 | GENE_ENTF GENE_SYMI DISEASE_IDS
2 51412 ACTLGB  ORPHA:328084,0MIM:G18468,0RPHA:442835, 0MIM:618470
Generalized- Synonyms: Salaam seizure, Salaam seizures, West syndrome, Epileptic spasms, Salaarn convulsic 3 9283 ADGAG1  ORPHA:9BEBI,OMIM:606E54,OMIM:615752,0RPHA: 101070
4 79868 ALG13 ORPHA:777,0RPHA:324422,0MIM:300884
onset epileptic Comment: The maximum age of onsetis between 3 and 12 months, the peak being at 6 months. 5 10297 APC2 OMIM:617163,0RPHA:821,0MIM:618677
appezr long after the age of 12 months, including into adulthood. Infantile spasms represent a spe, & | 170302 ARk OMIM:309510,0RP HA 777, 0RPHA: 3451, ORPHA: 2508, OMIM: 300004, 0RPHA:94083, DRPHA:4 52, 0MIM: 308350,C
spasm R X . X i 427 ASAH1  OMIM:228000,0RPHA:2590,0MIM:159950,0RPHA:333
syndrome of infancy and childhaad known as West Syndrome. West Syndrame is characterized by 4 4508 ATPG ORPHA:644,0MIM:535000,0RPHA:104,0RPHA:320360,0RF HA:225154,0RFHA:255210,0MIM: 551500
Infantile spasms hypsarrhythmia {as demonstrated by electroencephalography). 9 686 BTD ORPHA:79241,0MINV:253260
10 8573 CASK. OMIM:300308,0MIM:300749,0RPHA:163937,0MIM:300422,00PHA' 1934
Pubmed References: PMID.28276060 11 51362 COCA0  OMIM:619302
12 1000 CDHZ  OMIM:618920,0MIM:61B8929
Cross References: UMLS:(715273566, MSH:DO13036, UMLS:(003776%, SNOMEDCT_ US:268055013 | 23097 CDK13  OMIM:G18916,0RPHA:442835
14 6792 COKLS  ORPHA:3451,0RPHA:3095, OMIM:300672,0RPHA:505652,0APHA 1934
15 1183 CLCNA  ORPHA:777,0RPHA:4E5350,0MIM:300114
10695 CNPY3  ORPHA:3451,0MIM:617929
- 8452 CUL3 OMIM:614436,0MIM:615239
1641 DOX OMIM:300067,0RPHA:2148
9681 DEPDCS  ORPHA:9B784,0APHA:98820,0RPHA:101046,0MIM:604364
. as 8449 DHX16 OMIM:618733
Gene Associations 57647 DHX37  ORPHA:9B3,0MIM:273250,0RPHA:242,0MIM:618731,0RPHA:251510
23312 DMKL2  DRPHAA453533,0RPHA1934,0MIM:617605,0MIM:E 16113, 0MIM:6 18663
85440 DOCK7  OMIM:615859,00PHA:411986
. 5 2192 FBLN1  ORPHA:404451,0MIM:GOBLEQ
Gene Symbol Associated Diseases 2290 FOXG1  ORPHA:261144,0RPHA:561854,0MIM:613454
9568 GABBRZ  ORPHA:3095,0MIM:617904,0MIM:617903
(OMIM:618470) - Intellectual Developmental Disorder Wit 27 2633 GLOH OMINM:231670,0RPHA:25
y . 28 2775 GNAOL  OMIM:615473,00PHA:1934,0MIM:617493
ACTLEB [51412) [ORPHA, I_""'MQSJ - Nmn—specff\c Earl\,ﬂ—mns.et Epileptic Enci;y 2902 GRINLI  ORPHA:208447,0MIM:617820,0MIM:614254, 0RPHA: 178469
[ORPHA:528084) - Non-specific Syndromic Intellectual Disag 2904 GRINZZ  ORPHA:3451,0MIM:613970,0MIM:616139,0RPHA:178469
(OMIM:618468) - Epileptic Encephalopathy, Early Infantile 31 | 60558 GUF1 ORPHA:3451,OMIM:617065
. 32| 26275 HIBCH  ORPHA:BB639,0MIM:250620
(OMIM:615752) - Polymicrogyria, Dilateral Perisylvian 53 3098 HKL OMIM:618547,0RPHA:99953,0MIM:235700,0MIM:617460,0MIM:G05285
(ORPHA:101070] - Bilateral Frontoparietal Palymicrogyria 34 3458 IFNG ORPHA:BE,OMIM:609135,0MIM: 618963, 0MIM:613254
ADGRG1 [9289] [ORPHA:98888) - Bilateral Perisylvian Polymicrogyria 35 3736 KCNAL  ORPHA:37612,0MIM:160120,0RPHA:972,0RP HA:1934,0RPHA:98B09
36 3745 KCNB1 ORPHA:442835,0MIM:616056
(OMIM:60685%) - Polymicrogyria, Bilateral Frontoparietal 57| 23030 komss  ORPHA:528084,0MIM:615320
[ORPHA:88616) - Autosomal Recessive Non-syndromic In 38 547 KIFIA  OMIM:610357,0MIM:201300,0MIM:614213,0RFHA:970, 0RPHA 2836, 0MIM:614255, ORPHA: 178469, 0RP HA:10
AIMP1 [9255] [OMIM 260600) - Leukogystrophy, Hypomyelinating, 3 39 9361 LONPL  OMIM:600373,0RPHA: 1458,0RPHA: 79243
40 5594 MAPKL  ORPHA:261330,0MIM:619087
[ORPHA:83473) - Megalencephaly-polymicrogyria-postax *2 4204 MECPZ  ORPHA:777,0RPHA:778,0RPHA:3095,0MIM:300260,0MIM:300055,0RPHA:3077,0MIM: 300496, OMIM:300673,C
. X 42 | 25974 MMACHC ORPHA792B2,0MIM:277400
AKT3[10000] [OMIM:615937) - Megalencephaly-polymicrogyria-polyda 43 4535 ND1 ORPHA:2609,0MIM:53 5000,0RP HA: 104, ORPHA:5 50, 0RPHA:2552 10,0MIM:540000
(ORPHA:99802) - Hemimegalencephaly 44 4536 ND2 ORPHA:2609,0MIM:535000,08P HA: 104, ORPHA:255210
45 4538 ND4 OMIM:535000,0RP HA: 104, DRPHAIS 50,0RPHA:255210
(OMIM:266100) - Epilepsy, Pyridoxine-dependent 46 4540 NDS OMIM:535000,0RP HA:551, DRPHA:104,0RPHA:S50,0RPHA:2552 10, 0MIM:540000
a7 4541 NDG OMIM:535000,0RP HA: 104, 0RPHA:S 50,0RPHA:255210,0MIM:540000
4B | 284184 NDUFAFB ORPHA:2603,0MIM:G18776
49 4761 NEURODZ ORPHA:1934,0MIM:G18374
50| 55768 NGLYL  ORPHA:404454,0MIMi615273
51| 10641 NPALZ  ORPHA:9B820,0MIM:617116
License Contact Cite Disclaimer =
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Phenotypes - 1 of 1 dis,

HP0011097 West syndrome

Hierarchy Epileptic spasm urootioer

Motor seizure

Epileptic spasm @ A sudden flexion, extension, or mixed extension-fexion ofpremminanrfy proxirmal and truncal muscles that is usually more sustained than a
myoclonic movement but not as sustained as a tonic seizure. Limited forms may occur: Grimacing, head nodding, or subtle eye movements. Epileptic
Focal-onset spasms frequently occur in clusters, Infantile spasms are the best known form, but spasms can occur at all ages
epileptic spasm
Generalized- Synonyms: Salaam seizure, 5alaam seizures, West syndrome, Epileptic spasms, 5alaam convulsion, Salaam convulsions

ek anilonkio Carmmant. Tha ravirom asa nf ancar ic hahoaan 2 and 17 manthe tha naal haing ar £ manthe Hauauer enacrme mau ctart feam hivkh ar

Developmental and epileptic encephalopathy - PS308350 - 98 Entries

Phenotype Phenotype Gene/Locus
Location Phenotype Inheritance mapping key MIM number Gene/Locus MIM number
1p34.2 Developmental and epileptic AR 3 615476 SZT2 615463
encephalopathy 18
1p34.1 Developmental and epileptic AR 3 615006 ST3GAL3 606494
encephalopathy 15
1p32.3 Developmental and epileptic AR 3 618437 PARS2 612036
encephalopathy 75
1p31.3 Developmental and epileptic AR 3 615859 DOCK?7 615730
encephalopath:
encephalopath’

1g25.3 Developmental
encephalopath;

Panels

The latest signed off version for the GMS is v2.2. The current version, shown here, may differ from the signed-off version.

Genetic epilepsy syndromes (Version 2.416)

Level 3: Inherited Epilepsy Syndromes
Level 2: Neurology and neurodevelopmental disorders

Relevant disorders: Epilepsy Plus, Epilepsy plus other features, Genetic Epilepsy Syndromes, Epileptic
encephalopathy, Familial Focal Epilepsies, Familial Genetic Generalised Epilepsies, Genetic Epilepsies
with Febrile Seizures Plus (GEFS+), Genetic Epilepsies with Febrile Seizures Plus, Early onset or
syndromic epilepsy, R59

Panel types: Rare Disease 100K, GMS Rare Disease Virtual, GMS signed-off
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W wyniku przeprowadzenia analizy danych sekwencjonowania caloeksomowego
(WES) wykonanego u Pacjenta nie zidentyfikowano wariantow mogacych stanowi¢
przyczyne zdiagnozowanej u niej choroby.

Uzyskany wynik nie potwierdza ale i nie wyklucza podioza genetycznego choroby.
Na obecnym etapie konieczna jest konsultacja w Poradni Neurologicznej w celu
szczegotowej oceny klinicznej Pacjenta, w przypadku podtrzymania rozpoznania
zespolu Westa w pierwszej kolejnosci konieczne jest rozszerzenie badania o analize
najczestszych mutacji w genie ARX - ¢c.428 451dup (24bp) i ¢c.304ins(GCG)7 w
eksonie 2 genu (nie wykrywane metodg NGS).

c. [209 345] (GCG)1e c. [430_365] (GCG)12
p. Alais p. Alas;
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¢.304ins(GCG), c.428_451dup



ARX - TruSight One Sequencing Panel (lllumina)
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PHOX2B

CAUSATIVE MUTATIONS

COMMON VARIANTS

Mutations in CCHS (isolated - syndromic)

Mutations in neuroblastoma or TSNS
Mutations in Hirschsprung disease

c.393_410del18

c.42C>A/T*
c.391del
c.23delA* c.203del
c.18T>G* €.202G>T

€.234C>G

5’UTR

€.234C>T €.270C>T
Tyr78Tyr Gly90Gly

c.428A>G

c.722del17/del20/del35/del38/ins17/ins38

c.702

c.699-706del
c.693-700del
€.691-698dup
c.692del
c.672-676del
c.577del  c.662-664ins
c.590del|, €-633-670del

.590del
c.519del||[[c-600del

IVS2+101A>G

c.552C>T
(Ser184Ser)

c.639C>A
(Gly213Gly)

c.642C>T
(Gly214Gly)

c.481del ¢.606-609ins
.13G>T* i{ €.299G>T [ [€-422G>A | o S1# [[{ .6 18!

.284-291de||8 419C>A |Ic.617-e18insr

In frame duplications
(polyAla expansions)

-714dup13

c.807-825dup
c.834insA
c.862-866insG
¢.930insG

c.936insT

c.931-935del5

€.944G>T (X315L)
l I¢:.94SA>G/C (X315C)

3'UTR

c.768A>G
(GCA>GCG)
(Ala256Ala)

c.750G>A
(GCG>GCA)

c.762A>C
(Ala250Ala)

(GCA>GCG)
(Ala254Ala)

In frame deletions
(polyAla contractions)

c.870C>A/G/T
Pro290Pro



PHOX2B
Zespot osrodkowej hipowentylacji

Mutations in CCHS (isolated - syndromic)

In frame duplications
Mutations in neuroblastoma or TSNS

(polyAla expansions)

(£ Mutations in Hirschsprung disease
'C:) c.722del17/del20/del35/del38/ins17/ins38
<C €.702-714dup13
= €.699-706del
= ¢.693-700del
= €.691-698dup
LLl c.692del
= c.393_410del18 c.672-676del .807-825d
= C.42C>A/T* = c.577del  ¢.662-664ins cc s up
< c.590del c.633-670del - =
%) c.23delA* c.203del 590del c.896326_86£2nsG
=) 18T>G* €.202G>T 519del ||[lc-600del Coo0 NS
< . = ) c.234C>G c.428A>G Cil»81de|e ¢.606-609ins c.931-9.35deI5
O c.13G>T ¢.299G>T | [¢- 422G>A C.A63AST* c.618del €.936insT
419C>A c.617-618insT c.944G>T (X315L)
: : e | c.945A>G/C (X315C)
5’'UTR | 3’UTR
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PHOX2B c¢.756 _776dup, p.(Ala254 Ala260dup)

P63 pi62 pied  piss3 ps3L sz 1] (T T T (A 131 [IEF T E R VIR ] 212 w3 @l g2 [ w5 026 w7 @8l a®z g3 Ll 121 iR i 343 @R g2
522bp
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PRRT2 ¢.649dupC, p.(Arg217Profs*8)

T3 pi3a2 piddd

pI2.3

piz2

pi2.1
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CIFA]

0122

a3

w22

29 824 400 bp

29 824 600 bp.

29 824 800 bp

2050 bp

29 823 000 bp

p.(=)i[=]

p.(=)i[=]

29 625 200 bp 25 B25 400 bp
1 1

IinsC~50%

‘ = p.(Arg217Profs*8);[=]

I |
025 2030 2038
TGAGGAGGATCG
TTGAGGAGGATCG
1 GTGAAGAAGAACG
. . . .
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PRRT?2

CCCCAGCCAATOGGGGCCCCCCCCCGAGKGCTGCAS
300 310 320

AW AN A W,

G=C
G=C

GGGGCCCCcccCC —» G=C
°C
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Ataksja Friedreicha— mutacjadynamiczna

Gen FXN. locus 9q21.11
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Podejrzenie ataksji - AR
(? Panel / WES)

Ataksja Friedreicha

- identyfikacja mutacji dynamicznej

_~| - wprzypadku braku identyfikacji mutacji dynamicznej

mozemu mie¢ do czynienia z nosicielstwem

Ostatecznym zakonczenie analizy genu FXN jest
przeprowadzenie sekwencjonowaniai analizy
obecnosci mutacji dynamicznej

52




Elementy diagnhostycznego testu genetycznego:

1. Konsultacjaprzed wykonaniem testu - wstepnadiagnoza, skierowanie nabadania

deklaracja swiadomejzgody
skierowanie—ukierunkowanie badania

NGS - szczegbétowa charakterystyka kliniczna pacjenta

2. Laboratorium
wykonanie zleconego badaniana podstawie skierowania

3. Identyfikacja podtoza choroby/ brak identyfikacji
NGS - weryfikacja zidentyfikowanych wariantdw genetycznych
w kontekscie fenotypu pacjenta

platforma wspétpracaklinicysta— diagnosta;

4.Przekazanie wyniku
NGS - poradnictwo genetyczne




LO-PD (AD) TOR1A NM_000113:c.G361A; p.Glul21Lys
WES_DNA probanta T T T o o o
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HGMD® Professional 2019.3

Gene Mutation Phenotype Reference Batch Advanced | Statistics Information Support | Home Logout

NM_000113.2 Gene symbol: TOR1A Print friendly

Extended cDNA not available | Include 1 dbSNP entries |

Database: Missense/nonsense - Single base-pair substifutions in coding regions are represented as a triplet codon change. There are currently 9 mutations available in this category. These data are sorted by location.

Splicing Regulatory Small deletions Small insertions Small indels Gross deletions Gross insertions Complex Repeats
9 mutations No mutations 2 mutations 4 mutations 1 mutation No mutations 2 mutations No mutations No mutations No mutations
HGMD HGMD m HGVS HGVS Variant Extra
g codon amino — | — Reported phenotype Reference . .
accession ; (nucleotide)  (protein)  class information
change acid change -
CM1310069 | GAG-AAG ~ Glul21Lys  ¢361G>A pE121K [ Dystonia, segmental Vulinovic (2013) Mov Disord 2851 53 g8 gl9] CpG) dbSNP| gnomAD|

Yulinovic (2014) Huwm Mutat 35: 1114 [Functional characterisation]
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TOR1A NM 000113:c.G361A; p.Glul21lLys

Journal of Clinical Neuroscience =
Volume 72, February 2020, Pages 501-503
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Short communication

The matter of significance — Has the p.(Glu121Lys)
variant of TOR1A gene a pathogenic role in
dystonia or Parkinson disease?

tukasz Milanowski 1 & B Dorota Hoffman-Zacharska & 1, Maciej Geremek B Andrzej Friedman 2, Monika Figura

2 Dariusz Koziorowski &
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Analiza wynikow badan NGS w praktyce

0 99

Jestesmy w takim momencie, gdy przeprowadzanie testow genomowych (panelowego,
cato eksomowe czy nawet calogenomowego), biorgc pod uwage wzgledy techniczne, moze
okazaésie tansze niz sekwencjonowanie pojedynczego genu

Cechatych podejsc¢ jest to, ze uzyskiwane
informacje czesto majg niepewne znaczenie.
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