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Neurogenetisch bedingte 
Erkrankungen

neuromuskulär z.B. Neuropathien



Hereditäre Neuropathien

HMSN (CMT)

Hereditäre motorische und sensible Neuropathien

(Charcot-Marie-Tooth Syndrom)

Prävalenz 1:2500 = die häufigste unter den seltenen 
Erkrankungen



Erste Symptome…



Klinik HMSN



Elektrophysiologie

NLG: > 38m/s 

HMSN1: NLG: < 38m/s

HMSN2: NLG: > 38m/s 



Pathophysiologie HMSN

axonal

demyelinisierendintermediär



Hereditäre Motorische und sensible Neuropathien
(angelehnt an Dyck 1968)

• HMSN 1 

•HMSN 2

•HMSN X



HMSN Subtypen

Gen Anteil Ursachen

HMSN1A PMP22 60% 98%Dup

HMSN 1B MPZ 8%
HMSN 2A
HMSN 2

MFN2
SORD

4%
ca 8%?

HMSN-X1 GJB1 15%

Rest alle selten



Genetische Analyse in 2 Stufen

 1. Stufe: 
 PMP22 Duplikationsuntersuchung als 

häufigste Ursache mit ca 60%

 2. Stufe:
 Paneldiagnostik mit allen weiteren 

bekannten krankheitsverursachenden 
Genen



NGS-Paneldiagnostik

Customised panel mit ausgesuchten 
Zielregionen

 Hohe Abdeckung jeder Position mit höherer 
Lesesicherheit als klassische Sequenzierung



HMSN NGS-Panel
 AARS; ABCB7; ABCD1; ABHD12; ADD3; AFG3L2; AIFM1; ALS2; AMPD2; ANG; 

AP4B1; AP4E1; AP4M1; AP4S1; AP5Z1; ARHGEF10; ARHGEF28; ARL6IP1; ARSI; 
ASAH1; ATL1; ATL3; ATP7A; AUH; B4GALNT1; BICD2; BSCL2; C10orf2; 
C12ORF65; C12orf65; C19ORF12; C9ORF72; CCT5; CHMP2B; CLCN2; COX6A1; 
CTDP1; CYP27A1; CYP2U1; CYP7B1; DARS2; DCAF8; DCTN1; DDHD1; DDHD2; 
DHTKD1; DNM2; DNMT1; DST; DYNC1H1; EGR2; ELOVL4; ENTPD1; ERLIN1; 
ERLIN2; FA2H; FAM134B; FBLN5; FGD4; FIG4; FLRT1; FUS; GAD1; GALC; GAN; 
GARS; GBA; GBA2; GCH1; GDAP1; GFAP; GJB1 incl. -550bp; GJC2; GLB1; 
GNB4; GRID2; HADHA; HADHB; HARS; HEXA; HINT1; hnRNPA1; hnRNPA2B1; 
HOXD10; HSPB1; HSPB3; HSPB8; HSPD1; IGHMBP2; IKBKAP; INF2; KANK1; 
KARS; KIAA0196; KIF1A; KIF1B; KIF1C; KIF5A; L1CAM; LITAF; LMNA; LRSAM1; 
LYST; MAG; MARS; MARS2; MED25; MFN2; MME; MPZ; MTHFR; MTMR2; 
MTPAP; MYH14; NDRG1; NDUFV1; NEFH; NEFL; NGF; NIPA1; NT5C2; NTRK1; 
OPA1; OPA3; OPTN; PANK2; PDK3;PFN1; PGAP1;P LA2G6; PLEKHG5; PLP1; 
PM22; PNLA6;P OLG;PQB1; PRH; PRS1; PRX; PSEN1; RAB7A; REE1P; REEP2; 
RTN2; SACS; SBF1; SBF2; SCN10A; SCN11A; SCN9A; SCO2; SC2; SET9; SETX; 
SH3TC2; SIL1; SLC12A6; SLC16A2; SLC25A15; SLC33A1; SOD1; SOX10; SPAST; 
SPG11; SPG20; SPG21; SPG7; SPR; SPTLC1; SPTLC2; STUB1; SURF1; 
TARDBP; TECPR2; TFG; TH; TRIM2; TRPV4; TTC19; TTR; TUBB4A; TYMP; 
UBA1; UBQLN2; USP8; VAMP1; VAPB; VCP; VEGFA; VPS37A; VPS54; VRK1; 
WDR48; WNK1; YARS; ZFR; ZFYVE26; ZFYVE27



Ergebnisse Paneldiagnostik

Ca. 350 Genvarianten in 200 Genen: Varianten 

sind Abweichungen vom den Referenzen der 

Datenbänke

Frage: gibt es unter den 

Varianten eine mit 

klinischer Signifikanz???



Interpretation der Varianten

 MAF (minor allele frequency) <1%
 Einschätzung der Vorhersageprogramme?
 Konservierte Position?
 In der Literatur bekannt?

 Erbgang in der Familie?
 Passt die Variante zum Phänotyp?



Pipis, M. et al.
Next-generation sequencing in 
Charcot–Marie–Tooth disease:
opportunities and challenges. 
Nat Rev Neurol 15, 644–656 
(2019)

Zusatzsymptome 
zur 
Neuropathie



Aufklärungsrate PMP22 
Duplikation + Panel

16% gesichert

+20% möglich oder 
wahrscheinlich

25% PMP Duplikation

Aufklärungsrate = 36%

8%VUS

(durch Vordiagnostik
unterrepräsentiert)


Diagramm1

		negativ

		VUS

		possibly

		probably

		pathogen

		PMP Duplikation
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50



Tabelle1

		16/247		Pistoor		Uwe		4/12/1963		7/15/16		Domagk/Dräger		HMSN				negativ

		16/272		Dzaebel		Christina		25/10/1970		8/17/16		Young		HSP/HMSN				negativ

		16/316		Böing		Franz		4/9/1945		10/7/16		Waschk		HMSN				negativ

		16/329		Kahlen		Thomas		30/1/1958		10/12/16		Young		CMT				negativ

		16/333		Wilde		Susanne		11/7/1963		10/18/16		Domagk		HMSN				negativ

		16/348		Heidenreich		Andreas		16/6/1961		10/26/16		Dräger		HSP				negativ

		16/352		Scheld		Sarina		11/8/1992		10/26/16		Rahmann		CMT		POLG:c.1344dupA(het);p.Gln449ThrfsTer5		negativ

		16/354		Badke		Michael		5/10/1968		10/26/16		Dräger		CMT				negativ

		16/391		Ehrenwerth		Dr.Felix		8/8/1989		12/5/16		Akova		HMSN				negativ

		16/393		Brundiers		Aloys		21/6/1955		12/6/16		Domagk		HMSN				negativ

		16/399		Hellmann		Ludmilla		14/10/1953		12/8/16		Domagk		HMSN				negativ

		17/014		Aschoff		Frank		3/7/1977		1/16/17		Dräger		HMSN				negativ

		17/015		Bach		Christina		16/9/1966		1/16/17		Young		HMSN				negativ

		17/019		Glatz		Paul		5/1/1960		1/16/17		Dräger		Kennedy/HMSN				negativ

		17/101		Repschinski		Sabine		21/3/1968		3/3/17		Rahmann		HSAN		DARS2 c.536G>A;p.179His,het.,bek.pathogen eine 2.Mut.fehlt		negativ

		17/108		Backhaus		Maria-Theresia		7/11/1956		3/9/17		Dräger		HMSN				negativ

		17/127		Hagedorn		Sven		4/10/1973		3/23/17		Waschk		HMSN				negativ

		17/139		Pieper		Franz		7/10/1951		4/3/17		Dräger		HMSN				negativ

		17/142		Schlichtmann		Hermann		25/9/1955		4/4/17		Dräger		HMSN				negativ

		17/148		Waldmann		Martin		9/5/1967		4/7/17		Boentert		HMSN		POLG:c.1760c>T;p.Pro587Leu,het/ POLG:c.752C>T;p.Thr251Ile,het. beide bek.pathogen/ In cis dominant nicht die Ursache für die Erkrankung. In trans AD die Ursache		negativ

		17/168		Obst		Dietmar		26/12/1952		4/26/17		Hephata-Diakonie,Schwalmstadt-Treysa		HMSN				negativ

		17/177		Hangbäumker		Helmut		8/2/1935		5/3/17		Dräger		HMSN				negativ

		17/178		Ostermann		Guido		20/12/1951		5/3/17		Waschk		HMSN				negativ

		17/183		Helbig		Ulrike		30/10/1965		5/10/17		Dräger		HMSN		GNB4 c.958G>A;p.Val320Ile,het. VUS		negativ

		17/229		Korsmeier		Jörg-Martin		11/3/1958		6/13/17		Dräger		HMSN				negativ

		17/23		Pollkläsener		Meinhard		28/4/1963		1/17/17		Dräger		HMSN				negativ

		17/248		Müller-Gehrmann		Ursula		24/1/1938		6/27/17		Young		HMSN				negativ

		17/279		Semnet		Lousi Karl		18/5/1999		7/18/17		Lasogga		HMSN				negativ

		17/287		Reimann		Friedhelm		21/1/1941		7/26/17		Akova		HMSN				negativ

		17/313		Janssen		Marco		29/3/1979		8/28/17		Waschk		HSP		SPAST: c.131C>T;p.Ser44Leu,het.VUS		negativ

		17/315		Köster		Angelika		24/10/1964		8/29/17		Domagk/Dräger		HMSN (HINT1)				negativ

		17/323		Bach		Christina		16/9/1966		1/16/17		Young ( auch Nr.17/015)		HMSN(nur für Panel neu aufgenommen)				negativ

		17/376		Schmidt		Hermann-Josef		2/10/1959		10/11/17		Lasogga		HMSN/HSP				negativ

		17/38		Lampenschulten		Rainer		3/3/1967		1/24/17		Akova		HSP				negativ

		17/413(auch17/399)		Janssen		Marlene		5/5/2004		11/13/17		Dr.Schwartz Neuropädiatrie		HMSN				negativ

		17/427		Höltervennhoff		Ruth		14/6/1957		11/22/17		Dräger  MVZ		HMSN				negativ

		17/458		von See		Ute		6/3/1955		12/12/17		Akova MVZ		HMSN				negativ

		17/471		Striedelmeyer		Günter		12/8/1961		12/18/17		Dräger  MVZ		HMSN				negativ

		17/50		Kappe		Franz-Siegmar		12/11/1959		1/30/17		Dräger		HMSN				negativ

		17/58		Bartholomaeus		Gunther		23/3/1952		2/3/17		Waschk		HMSN				negativ

		17/77		Walter		Irmgard		31/1/1957		2/14/17		Rahmann		HMSN				negativ

		17/80		Dellbrügge		Sonja		15/3/1972		2/15/17		Young		HMSN				negativ

		17/82		Deckers		Olaf		17/12/1964		2/17/17		Domagk		HMSN				negativ

		17/85		Pohle		Volker		8/2/1981		2/20/17		Akova		HMSN				negativ

		18/118		Schwarberg		Yvonne		26/1/1976		3/9/18		MVZ Klinikum Onabrück,Dr.Leistler		HMSN				negativ

		18/13		Höppner		Sabine		6/12/1961		1/9/18		Akova MVZ		HMSN				negativ

		18/137		Heinig		Björn		22/9/1980		4/9/18		Akova MVZ		HMSN				negativ

		18/147		Finmans		Anne-Kathrin		15/5/1973		4/17/17		Domagk/Dräger MVZ		HMSN				negativ

		18/158		Volkmann		Elisabeth		27/5/1961		4/24/18		Dr.Böckenholt Münster		HMSN				negativ

		18/165		Schubert		Stefan		28/11/1960		5/3/18		Young MVZ		HMSN				negativ

		18/166		Schmänk		Marianne		26/7/1960		5/3/18		Lasogga MVZ		HMSN				negativ

		18/174		Harris Petrinovic		Jocelyn		11/2/1974		5/9/18		Young MVZ		HMSN				negativ

		18/218		Koesters		Heinrich		4/4/1957		6/8/18		Dräger MVZ		HMSN				negativ

		18/22		Gredig		Siegfried		11/7/1940		1/16/18		Domagk  MVZ		HMSN				negativ

		18/221		Steinbrück		Ulrike		19/9/1962		6/11/18		Lasogga MVZ		HMSN				negativ

		18/224		Bachmann		Andreas		27/2/1974		6/14/18		Dräger MVZ		Schulteramyotrophie				negativ

		18/235		Echterhoff		Thomas		18/10/1966		6/15/18		Lasogga MVZ		HSP				negativ

		18/243		Bertling		Winfried		21/2/1958		6/25/18		Lasogga MVZ		HMSN				negativ

		18/248		Strothotte		Dieter		14/3/1937		6/27/18		Young MVZ		HMSN				negativ

		18/257		Arndt		Maike		13/12/1961		7/3/18		Rahmann HSA		HMSN				negativ

		18/258		Scheller		Brigitte		23/7/1951		7/4/18		Lasogga HSA		HMSN				negativ

		18/264		Hoerst		Hermann		1/11/1965		7/9/18		Domagk/Dräger HSA		HMSN				negativ

		18/267		Hagemann		Claus		26/10/1970		7/12/18		Lasogga HSA		HMSN				negativ

		18/288		Liening		Gertrud		16/6/1955		7/25/18		Dräger HSA		HMSN				negativ

		18/301		Cramer		Tobias		20/12/1960		8/10/18		Lasogga HSA		HMSN				negativ

		18/326		Nuttebaum		Roland		18/4/1967		9/12/18		Young HSA		HMSN				negativ

		18/327		Leonhardt		Chris		5/1/1991		9/12/18		Akova HSA		HMSN				negativ

		18/331		Diekmann		Mieke		13/5/1970		9/13/18		Akova HSA		HMSN				negativ

		18/362		Niederquell		Julia-Sarah		18/10/1982		10/5/18		Akova SRGA		HMSN				negativ

		18/367		Matala-de-Mazza		Bonaventura		1/10/1944		10/10/18		Dräger HSA		HMSN				negativ

		18/401		Wiesner		Ines		28/12/1974		11/15/18		Akova Schlaf		HMSN				negativ

		18/408		Mülder		Erika		29/2/1968		11/20/18		Akova HSA		HMSN				negativ

		18/413		Haumann		Friedhelm		18/2/1955		11/26/18		Akova Schlaf		HMSN				negativ

		18/415		Mühling		Ruth		23/3/1951		11/28/18		Domagk HSA		HMSN				negativ

		18/419		Brasse		Dr.med.Karl		1/10/1960		11/29/18		Young Schlaf		HMSN				negativ

		18/424		Klasing		Samuel		18/4/1974		12/4/18		Domagk HSA		HSP				negativ

		18/434		Hoffmann		Lucia		14/12/1963		12/13/18		Domagk HSA		HSP				negativ

		18/46		Niemann		Giesbert		26/1/1949		1/26/18		14 B Ost Boentert		HMSN				negativ

		18/48		Wagner		Heike		28/5/1966		1/31/18		Lasogga MVZ		HMSN				negativ

		18/59		Windau		Andreas		10/7/1965		2/7/18		Young  MVZ		Neuropathie				negativ

		18/87		Schulte		Karsten		9/2/1972		2/21/18		Young MVZ		HMSN				negativ

		18/98		Scheibe		Kevin-Roland		26/5/2003		2/28/18		Kinderpäd.Amb./Dr.Schwartz		HMSN		PRX c.731C>T;p.Ala244Val,het.AR und c.3373G>A;p.Gly1125Ser,het.AR,		negativ

		16/258		Kybartas		Vilma		7/1/1989		7/25/16		Hüttemann		HMSN		MFN2:c.280G>T;p.Arg94Trp

		16/328		Voecks		Eberhard		10/9/1955		10/12/16		Young		CMT		GARS:c.803C>T;p.Thr268Ile(het)		pathogen

		16/331		Lukas		Frank		20/9/1966		10/17/16		Akova		HMSN		VCP:c.410C>T;p.Pro137Leu(het')		pathogen

		16/357		Kloeker		Gisela		22/10/1948		10/27/16		Dräger		HMSN		SH3TC2:c.2860C>T;p.Arg954Ter(het)/c.2674C>T;p.Gln892Ter(het)		pathogen

		16/379		Schmidt		Julia		22/2/1991		11/17/16		Boentert		HMSN		LITAF:bekannt pathogen:c.430G>A;p-Val144Met(het)-AD		pathogen

		17/123		Pustan		Alexander		24/3/1974		3/21/17		Dräger		HMSN		GJB1 c.43C>T;p.Arg15Trp,hemi.,bekannt pathogen		pathogen

		17/164		Zehioua		Susanne		27/2/1960		4/25/17		Dräger		HMSN		REEP1 c.345C>A;p.Tyr115Ter,het., pathogen/ NEFL c.1586A>G;p.Glu529Gly,het., VUS		pathogen

		17/176		Lüthy		Dirk		27/11/1964		4/28/17		Waschk		HMSN		VAPB c.510G>A;p.170Ile,het. bek.pathogen		pathogen

		17/199		Manefeld		Horst		9/10/1944		5/19/17		Waschk		HMSN		HSPB1 c.116C>T;p.Pro39Leu;het. bek.pathogen		pathogen

		17/212		Simsek		Ilhami		15/6/1996		5/31/17		Dräger		HMSN		GDAP1:c.100dupT;p.Ser34Phe fsTer13,homo.,bek.pathogen		pathogen

		17/218		Alliti		Mensur		26/8/1989		6/8/17		Dräger		HMSN		NDRG1:c.442C>T;p.Arg148Ter,homo.,bek.pathog.		pathogen

		17/265		Grothues		Christoph		25/4/1963		7/10/17		Waschk		HMSN		HSPB1:c.116C>T;p.Pro39Leu,het.bek.pathog.		pathogen

		17/274		Kleckers		Kimberly		3/10/1998		7/13/17		Rahmann		HMSN		SH3TC2 c.3676-8G>A;het.,AR,bek.pathogen und SH3TC2 c.2860C>T;p.Arg954Ter,het.AR,bek.pathog.		pathogen

		17/348		Wüpping		Günther		27/4/1973		9/15/17		Lasogga		HMSN		DHTKD1 c.2185G>A;p.Gly729Arg,het.,AR+AD, bek.pathogen		pathogen

		17/371		Kotrache		Jasmin		30/1/1994		10/10/17		Rahmann		HMSN		GARS c.803C>T;p.Thr268Ile,het.,AD, bek.pathogen		pathogen

		17/389		Menke		Udo		26/2/1940		10/17/17		Akova/Dräger		HMSN		GJB1 c.490C>T;p.Arg164Trp,het,XLD		pathogen

		17/98		Schulenkorf		Rosmarie		20/11/1964		2/24/17		Boentert		HMSN		SH3TC2 c.3526T>G;p.Tyr1176Asp,het. und c.2860C>T;p.Arg954Ter,het. beide bek.pathogen		pathogen

		18/177		Goralski		Andreas		3/2/1964		5/14/18		Akova MVZ		HMSN		GJB1c.643C>T;p.Arg215Trp,hemi.,XLD, bek.pathog.		pathogen

		18/178		Friederici		Rolf		1/1/1960		5/14/18		Domagk/Dräger MVZ		HMSN		SCN9A c.554G>A;p.Arg185His,het.,AD, bek.pathogen		pathogen

		18/196		Otto		Annette		21/7/1969		5/22/18		Lasogga MVZ		HMSN		SH3TC2 c.2860C>T;p.Arg954Ter,homo.,AR		pathogen

		18/24		Can		Mesut		17/2/1982		1/16/18		Dräger  MVZ		HMSN		ATL3 c.1065del;p.Ala356GlnfsTer28,het.,AD in der Familie bekannt und PLEKHG5 c.1979G>A;p.Arg660Gln,homo.,AR		pathogen

		18/28		Westerbarkey		Margot		12/3/1961		1/16/18		Lasogga MVZ		HMSN		HSPB1 c.116C>T;p.Pro39Leu, het., AD bek.pathog.		pathogen

		18/36		Tork		Christoph		9/3/1968		1/23/18		Dräger MVZ		HMSN/HSP		MARS:c.212delT;p.Leu71CysfsTer33(het) VUS/ KIF1C c.3071G>A;p.Arg1024,homo., VUS		pathogen

		18/71		Janssen		Friedrich		11/12/1961		2/14/18		Dräger MVZ		HMSN		IGHMBP2:c.1738G>A;p.Val580Ile(het)bek.pathog./c.2911_2912delAG;p.Arg971GlufsTer4(het)bek.pathog.		pathogen

		16/360		Topper		Bernd		13/7/1964		11/3/16		Young		HMSN		SETX:c.4273A>G;p.Lys1425Glu,het,unkl.Variante		possibly

		16/395		Kersting		Martin		13/5/1966		12/6/16		Akova		HMSN,DD:Mitochondriopathie		BSCL2:c.1116delA;p.Glu373Arg fs Ter27,het.unkl.Variante		possibly

		16/400		Bonmann Dr.		Monika		5/2/1973		12/8/16		Waschk		HMSN		Kif1B:c3269T>C;p.Ile1090Thr(het)-VUS		possibly

		17/116		Lütke Bexten		Bernd		23/5/1979		3/20/17		Waschk		HSP/Neuropathie		POLG c.1399G>A;p.Ala467Thr,het.,bek.pathogen  TRPV4 c.1714G>C;p.Glu572Gln,het.,VUS		possibly

		17/351		Moos-Dittrich		Marion		7/3/1966		9/20/17		Dräger		HSP/HMSN		KIF1B c.5186G>A;p.Arg1729HIS		possibly

		17/378		Strohbücker		Antonius		6/7/1955		10/12/17		Dräger		HSP		HARS c.192C>A;p.Asp64Glu,het.,AD, VUS / KIF1A c.3102delC;p.Ser1035ArgfsTer42,het.,AD+AR,VUS		possibly

		17/382		Algertani		Rami		6/1/1991		10/16/17		Akova		HMSN		SBF2 c.827T>C;p.Val276Ala, het.,AR, VUS / C12ORF65 c.413A>G;p.Lys138Arg,homo.,AR, VUS		possibly

		17/401		Hockemeyer		Mats		20/5/2006		11/2/17		UKM-KIALL Dr.Jensen		HMSN		DHTKD1 c.1246C>T;p.Gln416Ter,het.,AR+AD		possibly

		18/302		Breuer		Ursula		7/6/1947		8/10/18		Osnabrück Dr.Cramer		HMSN		DHTKD1 VUS: c.1744T>G;p.Leu582Val,het.,AD+AR		possibly

		18/357		Isensee		Martina		23/12/1965		10/4/18		Young HSA		HMSN		BSCL2:c.125G>A;p.Arg42His,VUS,het.,AD		possibly

		18/43		Heimann		Michael		25/2/1961		1/26/18		Rahmann  MVZ		HSP		OPTN c.44G>A;p.Ser15Asn,het.,AD, VUS		possibly

		16/271		Koelmann		Markus		12/1/1972		8/17/16		Rahmann		HMSN		EGR2:c.1076G>A;p.Arg359Gln(het)/unklar:SH3TC2:c.3380G>A;p.Arg1127Gln(het)		probably

		16/276		Burdiek		Tobias		22/1/1988		8/22/16		Akova		HSP/HMSN		SPG3A=ATL1:c.866T>C;Ile289Thr(het) VUS		probably

		16/327		Ewald		Susanne		6/11/1967		10/12/16		Young		CMT		AARS:c.2900A>T;p.Lys967Met(het)/KIF1C:c.586A>G;p.Met196Val(het)+c.2099C>T;p.Pro700Leu(het)		probably

		16/372		Hindes		Ian-Michael		13/10/1959		11/11/16		Waschk		HSMN		SACS:c.8339T>G;p.Phe2780Cysunkl.Variante/SACS:6781C>A;p.Leu2261Ile bek.pathogen/TRPV4:c.2518G>A;p.Glu840Lys unkl.Variante		probably

		16/374		Jansen		Andrea		20/5/1981		11/11/16		Boentert		CMT		HARS:c.880C>T;p.Gln294Ter unkl.Variante/DCAF8:c.1364A>G;p.Asp455Gly unkl.Variante/PRX: c.3373G>A,p.Gly1125Ser unkl.Variante		probably

		16/405		Landsmann		Elisabeth		9/3/1963		12/13/16		Rahmann		HSP		SPAST:c.1783A>G;P.Ser595Gly,het.,unkl.Variante		probably

		17/017		Taube		Hermann-J.		7/5/1947		1/16/17		Domagk		HMSN		NEFL:c.584C>T;p.Ala195Val,het.,unkl.Variante		probably

		17/179		Moeller		Kerstin		3/9/1965		5/3/17		Rahmann		HMSN		LRSAM1 c.2047-2A>G;p.?,het. VUS/ KIF5A c.2839A>G;p.Thr947Ala,het., VUS		probably

		17/327		Nordbruch		Lili		21/4/1992		9/5/17		Akova		HMSN		HSPB1:c.178CT;p.Pro60SER,het.VUS		probably

		17/404		Hartmann		Reinhard		4/5/1957		11/7/17		Young   Schlaf		HMSN		YARS c.260G>A;p.Trp87Ter,het.,AD		probably

		17/414(auch17/247)		Zahnberg		Pauline		8/10/2002		11/14/17		Neuropädiatrie Ambulanz		HMSN		LRSAM1 c.261T>G;p.Asp87Glu,het.,AR+AD		probably

		17/43		Ellebracht		Helmut		23/6/1948		1/26/17		Rahmann		HMSN		MPZ c.214G>T;p.Gly72Trp, VUS		probably

		17/433		Ribeiro		Agostinho-Duarte		3/2/1961		11/23/17		Young MVZ		HMSN		DCTN1 c.414+1G>A; het.,AD		probably

		18/155		Buschmann		Lilli-Johanna		4/12/2002		4/23/18		Clemenshospital,Dr.Debus		HMSN		YARS c.241G>T;p.Asp81Tyr,het.,AD,VUS		probably

		18/205		Flueter		Stephanie		6/11/1967		6/1/18		Dr.Flöhe, Paderborn		HMSN		AARS: c.2900A>T;p.Lys967Met,het.,AD, VUS / KIF1c.586A>G;p.Met196Val,het.,AR, VUS und KIF1 c.2099C>T;p.Pro700Leu,het.,AR, VUS		probably

		18/222		Mönnig		Hans-Helmut		30/3/1942		6/12/18		Akova Schlaf		HMSN		SETX-VUS:c.1754A>G;p.Gln585Arg(het)/LITAF-VUS:c.302A>G;;p.Lys101Arg(het) - Segrgation		probably

		18/57		Hussein		Haschm		27/11/1997		2/5/18		Dräger/Domagk		HMSN		MFN2 c.597C>G;p.Asp199Glu,het.,AD,VUS/ KIF1B c.62G>A;p.Ser21Asn,het.,AD, VUS		probably

		18/65		Abou Chehab		Mariam		15/10/1982		2/8/18		Lasogga MVZ		HMSN		NDRG1 c.965G>A;p.Arg322His,homo.,AR, VUS		probably

		18/69		Koch		Nazar		22/6/2003		2/9/18		Kinderpädiatrische Amb./Dr.Jensen		HMSN		KIF1A c.2723A>G;p.Glu908Gly,het.,AR und KIF1Ac.4945delT,p.Ser1649Profs,het.,AD, Nachweis derbereits bek.Variante unkl.Signif. im BICD2 Gen		probably

		16/278		Rauch		Ottilie		13/8/1960		8/23/16		Rahmann		HSP/HMSN		SPG7:1529C>T;p.Ala510Val(het) / unklare Variante:CYP7B1:c.1165A>G;p.Lys389Glu		VUS

		16/349		Möllers		Martin		23/2/1968		10/26/16		Rahmann		CMT		MFN2:c.957C>T;p.Gly319=(het)-cryptische splice-site		VUS

		16/359		Seckinok		Ferhat		5/3/1978		11/2/16		Dräger		HMSN		KIF5A:c.2927C>T;p.Thr976Ile(het)/SETX:c.472T>G;p.Leu158Val(het)		VUS

		16/404		Gosewisch		Rolf		6/7/1963		12/12/16		Akova		HSP		UBQLN2: c.1037c>G;p.Ser346Cys,het.,unkl.Variante		VUS

		17/172		Lewing		Anette		29/8/1944		4/26/17		Dräger		HMSN		MFN2 c.1653G>A;p.Met551Ile,het, VUS		VUS

		17/227		Sass		Jürgen		6/12/1970		6/13/17		Young		HMSN		NEFH c.2746G>A;p.Val916Met,het.,AD, VUS		VUS

		17/242		Modlich		Stefanie		20/6/1965		6/22/17		Dräger		HMSN		SBF1:c.4965G>C;p.Gln1655His,het.,VUS und SBF1:c.2569+4C>T, het.,VUS		VUS

		17/87		Winkelmann		Gudrun		7/2/1940		2/20/17		Akova		HMSN		SEPT9 c.907G>A;p.Val303Met,het., VUS		VUS

		17/94		Tauchert		Jürgen		19/4/1956		2/23/17		Dräger		HMSN		DYNC1H1 c.1360C>T;p.Pro454Ser,het., VUS		VUS

		18/140		Watermann		Norbert		21/9/1955		4/11/18		Young MVZ		HMSN/ CMT2		MYH14:VUS:c.1295G>A;p.Arg432Gln(het)		VUS

		18/269		Jacobs		Edith		19/11/1955		7/16/18		Domagk/Dräger HSA		HMSN/SCA		SPG7-VUS:c.1969A>G;p.Ile657Val(het)-AR/AD - MLPA (2 Variante)		VUS

		18/284		Linnenbrink		Kieran		26/7/2001		7/24/18		Rahmann HSA		HMSN		MYH14: c.4417G>A;p.Val1473Met,VUS,het.,AD		VUS

														Dup/Del pos		50 Patienten
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				negativ		82

				VUS		12

				possibly		11

				probably		19

				pathogen		24

				PMP Duplikation		50

				PMP Duplikation		50
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55% negativ

7%possibly

13%probably

16%pathogen

8%VUS
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Customised Panel vs Exom 
(WES) vs Genom (WGS)

 Anzahl an Varianten: 
 Customised: ca 350 pro Patient 
 WES: ca 100000
 WGS: ca 5 Mio, davon 30000 kodierend

 Aufklärungsrate:
 Customised: 18-31%
 WES: 19-45 %
 WGS: Forschung



NGS basierte Diagnostik

 Schnellere Aufklärung
 wirtschaftlich
 Neue Varianten-Mutationen
 Mehr Einsicht in die Pathophysiologie
Entwicklung von Therapien



Vielen Dank!
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