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Actualizacion en Enfermedades Minoritarias

Informe ReeR 2023:
Situacion de las
Enfermedades Raras
en Espana

Diciembre 2023

| 2 eeR GOBIERNO  MINISTERIO
DEESPANA  DESANIDAD
Re ist

gistro estatal
de enfermedades Raras

24 entidades clinicas
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Ataxia de Friedreich:

Atrofia Muscular Espinal Proximal:
Complejo Esclerosis Tuberosa:
Displasia Renal:

Distrofia Miotdnica de Steinert:
Enfermedad de Fabry:
Enfermedad de Gaucher:
Enfermedad de Huntington:
Enfermedad de Niemann Pick:
Enfermedad de Rendu Osler:
Enfermedad de Wilson:
Esclerosis Lateral Amiotrofica:
Fenilcetonuria:

Fibrosis Quistica:

Hemofilia A:

Osteogénesis Imperfecta:
Retinosis pigmentaria:
Sindrome de Angelman:
Sindrome de Beckwith Wiedemann:
Sindrome de Goodpasture:
Sindrome de Marfan:

Sindrome de Prader Willi:
Sindrome de Williams:
Sindrome de X Fragil:
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Actualizacion en Enfermedades Minoritarias

Informe ReeR 2023:
Situacion de las
Enfermedades Raras
en Espana

Diciembre 2023

| 2 eeR GOBIERNO  MINISTERIO
DEESPANA  DESANIDAD
Re lst

gistro estatal
de enfermedades Raras

24 entidades clinicas

30 genes
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Ataxia de Friedreich:

Atrofia Muscular Espinal Proximal:
Complejo Esclerosis Tuberosa:
Displasia Renal:

Distrofia Miotdnica de Steinert:
Enfermedad de Fabry:
Enfermedad de Gaucher:
Enfermedad de Huntington:
Enfermedad de Niemann Pick:
Enfermedad de Rendu Osler:
Enfermedad de Wilson:
Esclerosis Lateral Amiotrofica:
Fenilcetonuria:

Fibrosis Quistica:

Hemofilia A:

Osteogénesis Imperfecta:
Retinosis pigmentaria:
Sindrome de Angelman:

Sindrome de Beckwith Wiedemann:

Sindrome de Goodpasture:
Sindrome de Marfan:
Sindrome de Prader Willi:
Sindrome de Williams:
Sindrome de X Fragil:
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Actualizacion en Enfermedades Minoritarias

Osteogenesis Imperfecta: Clinical Diagnosis,
Nomenclature and Severity Assessment
F.S. Van Dijk,* and D.0. Sillence®*

!Department of Clinical G ics, Center for C ive Tissue Di VU University Medical Center, Amsterdam, The Netherlands

2Discipline of Genetic Medicine, The Children’s Hospital at Westmead Clinical School, Sydney Medical School, University of Sydney, Head
C ive Tissue ia M. Service, The Children’s Hospital at Westmead, Sydney, Australia

Manuscript Received: 31 October 2013; Manuscript Accepted: 12 February 2014

TABLE L A New Ol Nomenclature Combined With Causative Genes [A] Phenotypes With Mild to Moderate Severity, (B) Progressively
Deforming and Perinatally Lethal Phenotypes

01 syndrome names Type Gene MIM Locus Protein product Inheritance
(&)
Non-deforming DI with blue 1 1. CoLtat #166200 1792133 Collagen alpha-1(1) chain AD
sclerae
2. COLIAZ #166200 7q22.3 Collagen alpha-2[l) chain AD
Common variable DI with 4 L.COitAT #166220  17q2133  Colagen alpha-1(l) chain AD
normal sclerae
2.C0L1A2  #166220  7q22.3  Collagen alpha-2()) chain AD
3. wwTr #615220 1291312 Winglesstype MMTV integration she family, AD
member 1
Cartilage-assaciated protein [CRTAP)
1. CRTAP #610682 3p22.3 Cyclophilin B [CyPE) AR
2. PRI #259440  15q22.31 teric R
3. 5P7 #613848 121313 Plastin 3 R
1. PLS3 Xq23 K
Ol with calcification in 5 L IAIMS #610867  11p155  Interferoninduced transmembrane protein 5 AD
interosseous membranes
(8)
Progressively deforming 3 1. COL1AT #259420  17q21.33  Collagen alpha-1(l) chain AD
2.C0L1A2  #259420 7q22.3  Collagen alpha-2()) chain AD
1. BMPI #614856  Bp21.3  Bonemorphogeneticprotein 1 R
2. CRTAP #610682  3p22.3  Cartilage-associatedprotein (CRTAP) R
3.FKEPI0  #610968 179212  Peptidylprolyl cistransisomerase FKBPLO R
4. LEPREL #610915 1p34.2 Prolyl 3-hydraxylase 1 [P3H1) AR
5. PLODZ #609220 3q24 Procallagen-lysine, 2-oxoglutarate R
6. PPIE #259440 152231  S-dioxygenase 2 R
7. SERFINFI ~ #613882  17p13.3  Cyclophilin B [CyPB) AR
8. SERFINHI ~ #613B4B 119135  Pigment-epithelium-derived factor [PEDF) AR
9. TMEM388  #615066 9¢31.1 Heat shack protein 47 [HSP47)] AR
10WNTL #615220  12q13.12  Trimeric intracellular cation channel B [TRIC-B) AR
11.CREB3LT 11q11  Wingless-iype MMTV integration site Family, R
member 1
Old Astrocyte. R
Specifically induced substance (OASIS)
Perinatally lethal 01 2° L COLAI #166220 1742133 Collagen alpha-1(]) chain AD
2. coise #166220 7q22.3 Collagen alpha-2(l) chain AD
1. CRTAP #610682 3p22.3 Cartilage-assaciated protein [CRTAP) AR
2. LEPREI #610815 1p34.2 Prolyl 3-hydroxylase 1 [P3H1) AR
3. PPIE #259440  15q22.31  Cyclophilin B [CyPB) AR
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Actualizacion en Enfermedades Minoritarias

Osteogenesis Imperfecta: Clinical Diagnosis,
Nomenclature and Severity Assessment
F.S. Van Dijk,* and D.0. Sillence®*

lDepanmen( of Clinical G ics, Center for C ive Tissue Di VU Uni ity Medical Center, Amsterdam, The Netherlands

2piscipline of Genetic Medicine, The Children’s Hospital at Westmead Clinical School, Sydney Medical School, University of Sydney, Head
C ive Tissue ia M. Service, The Children's Hospital at Westmead, Sydney, Australia

Manuscript Received: 31 October 2013; Manuscript Accepted: 12 February 2014

TABLE L A New Ol Nomenclature Combined With Causative Genes [A] Phenotypes With Mild to Moderate Severity, (B) Progressively
Deforming and Perinatally Lethal Phenotypes

01 syndrome names Type Gene MIM Locus Protein product Inheritance
(&)
Non-deforming 01 with blue 1 LCOUIAI #166200 17q2133  Collagen alpha-1(l) chain AD
sclerae
2. COLIAZ #166200 7q22.3 Collagen alpha-2[l) chain AD
Common variable DI with 4 L.COitAT #166220  17q2133  Colagen alpha-1(l) chain AD
normal sclerae
2.C0L1A2  #166220  7q22.3  Collagen alpha-2()) chain AD
3. wwTr #615220 1291312 Winglesstype MMTV integration she family, AD
member 1
Cartilage-assaciated protein [CRTAP)
1. CRTAP #610682 3p22.3 Cyclophilin B [CyPE) AR
2. PRI #259440 152231  Osterix R
3. 5P7 #613848 121313 Plastin 3 R
1. PLS3 Xq23 K
Ol with calcification in 5 L IAIMS #610867  11p155  Interferoninduced transmembrane protein 5 AD
interosseous membranes
(8)
Progressively deforming 3 LCOLLAl #259420 17q2133  Collagen alpha-1(l) chain AD
2.C0L1A2  #259420 7q22.3  Collagen alpha-2()) chain AD
1. BMPI #614856  Bp21.3  Bonemorphogeneticprotein 1 R
2. CRTAP #610682  3p22.3  Cartilage-associatedprotein (CRTAP) R
3.FKEPI0  #610968 179212  Peptidylprolyl cistransisomerase FKBPLO R
4 LEPREI  #610915  1p34.2  Prolyl 3-hydroxylase 1 [P3H1) R
5. PLODZ #609220 3q24 Procallagen-lysine, 2-oxoglutarate R
6. PPIE #259440 152231  S-dioxygenase 2 R
7. SERFINFI ~ #613982  17p133  Cyclophilin B (CyPB) R
8. SERFINHI  #613848  11q135  Pigment-epithelum-derived factor [PEDF) R
9. TMEM3S8  #615066  9q31.1  Heat shock protein 47 [HSP47] R
10WNT1 #615220 121312 Trimeiic intracellular cation channel B (TRIC-B) R
11.CREB3LT 11q11  Wingless-iype MMTV integration site Family, R
member 1
Old Astrocyte. R
Specifically induced substance (OASIS)
Perinatally lethal 01 2° L COLAI #166220 1742133 Collagen alpha-1(]) chain AD
2. coise #166220 7q22.3 Collagen alpha-2(l) chain AD
1. CRTAP #610682 3p22.3 Cartilage-assaciated protein [CRTAP) AR
2. LEPRET  #610815  1p34.2  Prolyl 3-hydroxylase 1 [PaH1] R
3. PPIE #259440  15q22.31  Cyclophilin B [CyPB) AR

GMS Panels  Panels  Genes and Entities

Skeletal dysplasia (Version: 4.0~)

There is a more recent signed-off version of this panel

Relevant disorders: Unexplained skeletal dysplasia, Skeletal dysplasia, R104
Signed off date: 22 Mar 2023

Panel types: Rare Disease 100K, GMS Rare Disease Virtual, Component Of Super Panel, GMS signed-
off

See this panel in PanelA

418 green entities

EvCI
P coLIAl TRIPII SLC26A2 DYNC2HI
COLIA2 EVC2
FBNI KIF22 PHEX WISP3 FLNB
SMARCALI
ACAN MAFB DYNC2HI FLMA
COMP NPR2 XYLTI
ExT2 DLX3 TRPSI
KIF22 MATN3 TRPV4
PLOD2 WNTI
INPPL WDR34 RUNX2  IFT80
XTI WDRé0
i CTSK FGF9 coLIoAl
COL24AI SMADY
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Actualizacion en Enfermedades Minoritarias
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Prevalencia puntual a 1 de enero de 2021 por
Comunidad Autédnoma de residencia. Prevalencia
por cada 10.000 habitantes, estimada segun casos
reportados en 2023.

Retinosis Pigmentaria y 025
Retinosis Pigmentarias '
Sindrémicas

¢Qué pasa con las enfermedades ultra-raras?

¢Qué pasa con los otros pacientes?
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Actualizacion en Enfermedades Minoritarias

OMIM? - Online Mendelian Inheritance in Man®

Growth of Gene-Phenotype Relationships

OMIM Gene Map Statistics January 2024
OMIM Morbid Map Scorecard (Updated May 17th, 2024) : 7,500
6,750
Total number of phenotypes* for which the molecular basis is known 7,529 6,000 ] Phenotypes with known molecular basis
Total number of genes with phenotype-causing mutation 4,909 ' I Genes with phenotype-causing mutation
5,250
ast0 i
3,750 I i i
3,000 i
Exoma clinico Exoma completo 2250 | I I
1,500
750
0
o b ® & O
'\9@ < '\9& &SP
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Actualizacion en Enfermedades Minoritarias

l Gen
\ Exon Intrén Exon Intrén Exon
@’9 | Exoma
D
20.000 Genes 180.000 Exones
DNA

A A A e

Copyright © 2012 Universty of Washington
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Actualizacion en Enfermedades Minoritarias

Pre-genémica Genomica

Conocimiento cientifico

——

Genoma completo

Estudio Exoma (WES)

Estudio
individual
gen a gen
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Actividad de la GENIB: rendimiento diagnéstico en las llles Balears

700
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200 3300 PACIENTES NGS

400

300

200

100 l
0

Negativo Vus Patogénica

mWES Exoma Clinico

18%
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Base de Datos gendmicos
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Actividad de la GENIB: rendimiento diagnéstico en las llles Balears

HipoaCUSia neurosensorial Enf. Neuromuscular

¢ 0

Displasias esqueléticas Alteracion del SNC Epilepsia

-0 4

O Negativo OVUS M Patogénica
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Actividad de la GENIB: rendimiento diagnéstico en las llles Balears

> Genes (Basel). 2023 Mar 28;14(4):813. doi: 10.3390/genes14040813.

Implementation of Exome Sequencing in Clinical

100% -
. . .
Practice for Neurological Disorders
90%
Maria lsabel Alvarez-Mora ' 2, Laia Rodriguez-Revenga ' 2, Meritxell Jodar 1 3,
Miriam Potrony 12 Aurora Sanchez ! 2, Celia Badenas 1 2, Josep Oriola 1,
80% -
José Luis Villanueva-Cafias 4, Esteban Mufioz 7, Francesc Valldeoriola %, Ana Cémara 3,
Yaroslau Compta 5 Mar Carrefio ©, Marfa Jose Marti 3, Raquel Sanchez-Valle 78 yrene Madrigal 12
70% -
Affiliations + expand
PMID: 37107571 PMCID: PMC10137364 DOI: 10.3390/genes14040813 60%
Table 2. Diagnostic yield in our cohort and other studies in patients with different neurological
diseases.
0% 1 = Normal
W Uncertain
. . Qur Cohort Other Reports
Disease Number of Patients Analyzed L oo70 0 o4 PIPP Variants B Pathogenic
Movement disorders cahart 40% -+
Alaxia 40 20% (8/40) 13-52% [12,13,14,15.16]
Spastic paraplegia 34 64.7% (22/34) 40% [15] 30% -
Dystonia 6 15.2% (T146) 8-37% [13.15.17.18]
Parkinson 23 34.8% (8/23) 11-14% [15,19]
Total 31.5% (45/143) 20% -
Neurodevelopmental disorders cohort
1D 20 55% (11/20) 22-48% [11.13,18.20] 10% -
ASD 8 25% (2/8) 9-21% [12.13.16.18,21]
Epilepsy 23 217% (5/23)  15-40% [12.13,16.18.22]
0% |

Total 35.3% (18/51)
Ataxia Spastic Dystonia Parkinson Epilepsy Other ND
Other disorders paraplegia

Other 15 20% (315)

ALL COHORTS 209 31.57% (66/209)

P: pathogenic; PP probably pathogenic; ID: intellectual disability, ASD: autism spectrum
disorder.
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Actividad de la GENIB: rendimiento diagnéstico en las llles Balears

Aqgilidad del andlisis NGS:

* Descartar variantes dudosas mediante segregacion
en los progenitores.

I *Deteccion de variantes de novo.

* Deteccidn de variantes en heterozigosis compuesta

\ * Evita comprobacidon por Sanger en los progenitores.
Exoma - Trio Permitiendo:
Novaseq 6000DX
2023 * Andlisis rapido.

* Informe concluyente (Informe Negativo)

.
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Actividad de la GENIB: rendimiento diagnéstico en las llles Balears

Am J Hum Genet 2023 Apr 6; 110(4) 681-690. PMCID: PMC10118151
Published online 2023 Mar 29. doi 10 1016/j ajhg 2023 03 005 PMID- 36996813 ez pProstuts 3

b wsiSOEsy) 45141654
Bi-allelic variants in the ESAM tight-junction gene cause a neurodevelopmental ESAM

. . . . . (NM_138961.3)
disorder associated with fetal intracranial hemorrhage

Mauro Lecca,' Davut Pehlivan 234 Damia Heine Sufier,>® Karin Weiss 7 Thibault Coste,* 1% Markus Zweier, " cil:?;z If:?:ﬂ)’
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Gene-Phenotype Relationships
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Bi-allelic ESAM variants
119242 Ne disorder with seizures, and 620371 AR 3
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Impaired ESAM tight-junction function
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v Description
The ESAM gene encodes an endothelial cell-selective adhesion molecule that mediates homophilic Severe neurodevelopmental phenotype

interactions between endothelial cells. It is a member of the immunoglobulin receptor family
(summary by Lecca et al., 2023). @
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Prevencidn y Diagnostico Precoz de Enfermedades Minoritarias

Rendimiento global 173 estudios trio prenatales (2020-2023)
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