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2 .. Musculocontractual Ehlers-Danlos syndrome
7Z =% caused by CHST14 variants (mcEDS-CHST14)

rartr TvrEs | © @A rare autosomal recessive syndrome caused by biallelic loss-of-function
Toso variants in CHST14 encoding dermatan 4-O-sulfotransferase-1 (D4ST1).

® McEDS-CHST14 is clinically characterized by multiple congenital anomalies
and progressive connective tissue fragility.

@ D4ST1 deficiency leads to loss of dermatan sulfate (DS) in
Glycosaminoglycan (GAG), which causes unassembled collagen fibrils.
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(Kosho et al., Handbook of glycosyltransferase (Hirose, Kosho et al., BBA-GS, Epub ahead of print)

and related genes, 2013)
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é%‘ Methods

SciENTIElc EETING In order to delineate the detailed and comprehensive natural

209 history of mcEDS-CHST14, we conducted an international
collaborative study to collect clinical and molecular information
of mcEDS-CHST14 patients of diverse populations and various
ages with the support of the Internaltional EDS Consortium
(established in 2013).
To do this, we collected detailed clinical and molecular
information of 66 patients (48 families) with mcEDS-CHST14
including previously reported cases.

g Participants

77 2% patients : 66 patients (48 families)

TOKYO
2019

s Sex : 33 males 33 females

Age : From 0 month to 45 years old

Ethnicity :
Japanese 47% [31/66]
Turkish  14% [9/66]
Spanish 11% [7/66]
Asian other than Japanese (no details) 6% [4/66]
Pakistani, Afghan, Austrian, Dutch each 3% [2/66]
Curacao, Indian, Bangladeshi, Moroccan each 1.5% [1/66]

Peruvian/Mikosky, Thai/German Irish each 1.5% [1/66]

All rights reserved. 2



Scientific Meeting on the Rarer Types of 19 November 2019
EDS: From Genetics to Management

- - - -
. Distribut f CHST14 t
0 Dhiers ISTrinpution o variants
Danlos
/ Society
Ofamilies
SCIENTIFIC MEETING
RARER TYPES Q133Rfs °-676—532de
KYO R135G R213P(*2) 2895
R218S(*2
2019 Lgra c.472_503delins RZISL([”?; R274p E334Gfs
€.2_10del(*2) W162X 9famli E262k(*2)| | Sfamilies ws327cfs
R29Gfs V49X(*3) K69X C152Lfs 095(*: 1241K Y293C(*5 R320X|
L T
16 41 69 139 365 376
missense variants 13 families |! 376
nonsense variants 4 families
frameshift variants 5 families
small del/ins 3 families
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. Clinical Findings
D Ehlers
Danlos
? Society
cases sercentage (% ) cases sercentage (% )
SCIENTIFIC MEETING [Cranofacial]l [Skeletall
%WOTVPES Large fontanelle w ith delayed closure | 40/41 98 Finger shape 58/58 100
2019 Downslanting palpebralfissures 59/61 97 Progressive talipes deform ities 48/48 100
Hypertelorism 55/60 92 Talipes equinovarus (clubfeet) 58/61 95
Sm allm outh/m icro-retrognathia 32/31 86 Congenitalm uftip le contractures 56/59 95
High-arched palate 42/49 86 Joint laxity 36/41 88
Blue sckrae 42/52 81 Spinaldeform ities 40/47 85
Ear deform ity 41/51 80 Tendon abnorm alities 17/20 85
Slender face/protruding jaw 27/34 79 Pectus deform ities 36/44 82
Shortnose w ith hypop lastic co um ella| 38/49 18 Adducted thum bs 44/55 80
Long philtrum 37/48 17 Recurrent jointdislcations 40/51 78
Crow ded teeth 20/26 11 0steoporosis 14/18 78
Shortpalbebral fissures 28/31 76 M arfanoid hab itus/slender build 28/41 68
Low -setears 35/48 13 [Skin)
Facialasym m etricity 21/30 70 Hyperextensb ility 49/49 100
Thin upper lip verm ilion 29/47 62 B ru isab ility 47/41 100
Brachycephaly/flatoccput 20/40 50 Fine pah ar creases 54/55 98
M idfacialhypop lasia 20/39 51 Fragility 43/47 91
Cleft lp/palate 4/43 9 Atroph ic scars 43/48 90
Delayed wound healing 28/31 76
Hyperalgesia to pressure 25/35 71
Recurrent subcutaneous infections | 13/34 38
Um bilicalhernia 10/28 36
Fistula form ation 11/34 32
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ae Clinical Findings
Danlos
? Society cases rercentage (% ) cases jercentage (% )
[Cardiovascular] [Sexualdeve lopm ent-re lated]
IS!%IIEEIII'HICP’SEEHN Large subcutaneous hem atom a 42/51 82 Poorbreastdeve lopm ent in fem ale 15/19 79
TO0 Valve abnorm alities 15/44 34 Hypogonadism 3/19 16
201 Congenitalheartdefects 10/48 21 [Centralnervous system ]
Enlargem entofascending aorta 1/42 2 Ventricu lar abnorm alities 17/33 52
[Respiratory] Tethering spinalcord 5/18 28
Pneum othorax 4/36 11 Hypoplasia of septum pellucidum 5/25 20
[Gastrointestinall Dandy-¥ aker anom aly 2/25 8
Gonstipation 32/317 86 [M uscular systsm ]
D iverticu la 8/28 29 Hypotonfa 35/39 90
. Wrologioall [Developm ent]
Gryptorchidism 21/24 88 Motor developm entalde lay 44/51 86
Bladder dysfunction 14/29 48 Ints lectual d isab ilities 8/49 16
hydronephrosis 18/35 51
Recurrenturinary tract nfection 13/34 38
Inguinalhernia 11/317 30
Nephrolith iasis 9/32 28
[0phtham ological/Otologicall
Refractive errors 39/42 93
Strab ism us 19/35 54
6 laucom a 17/40 43
Retinaldetachm ent 14/41 34
Hearing m pairm ent 22/41 54
- -
. Craniofacial Features
Danlos
? >oden Early inf Childhood d
| arly in ancyl ildhoo Adolecense / Adulthoo

{

Round face

Frontal bossing

Down slanting palpebral fissures
Long philtrum

Thin upperlip vermilion
Micrognathia

. ! )
Down slanting palpebral fissures

Hypertelorism

Epicanthus inversus

Short nose

Thin upperlip vermilion

Small mouth

Long face
Assymetrical face
Protruding jaw

Down slanting palpebral fissures

Hypertelorism
Long philtrum
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Adducted thumbs
Extension or flexion contractures of DIP, PIP, MP joints
Long and tapering digits, Cylindrical digits

o f: The Features of Feet and Toes
Z ==

SCIENTIFIC MEETING e s ‘ " s,
RARER TYPES ¢ : * . '
w00 TPAY] AKX
2019 . ) : .
’ g ) FIat feet
N | ‘ Callosity

Talipes equinovarus
Toes deformities
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2o Other skeletal features

Joint laxity and hyperextension Joint contractures Pectus deformities

220 B Features of the Skin
? S s Q‘ 4

KYO
2019

Pigmeation
of the skin

i % 3

Atrophic scars

Fine palmar creases
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2o fi: Other Findings
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Dental malalignment
and Dental crowding

Large subcutaneous hematoma

swg=  [Natural Course : Life Events]
L7 soden

RARER TYP Prenatal period At birth Neonatal period
TOKYO
2019 The risk for events 44% [18/41] The risk for events 24% [11/45] The risk for events 91% [43/47]
-decreased fetal movement -cesarean section for term breech  -found musculoskeletal
-intrauterine growth retardation presentation complications
-oligohydramnios -emergency cesarean section for -feeding difficulties
-single umbilical arteries fetal distress -hypotonia
-threatened premature delivery ‘vacuum gxtraction -respiratory failure
-fetal ultrasound abnormalities *buccal injury -hearing impairment

(hands and feet abnormalities,
hydronephrosis, abnormalities of brain

structures)

From infancy to childhood adolescence adulthood
-onset of large subcutaneous -progression of musculoskeletal -progression of musculoskeletal
h<(e;ni:)oma " complications compllcai;:l:‘)ns

-10years o -delayed puberty/hypogonadism *Pheumothorax
-onset of recurrent dislocations . cons{ipa?ion ty/hypog -diverticulitis

(2-5 years old) -hearing impairment -valvular disease

-cryptorchidism -constipation
-spinal deformities -hearing impairment

-recurrent urinary tract infection
-constipation

-hearing impairment

-refractive error
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278 [Natural Course : Fatal Cases]

RARER T

<
v

Age

at Oomonth 1% 14 14 5 37 59 28
death month month month years years years years years
Large
Ca(;:fse Respiratory _ _ _ _ intestinal SEI;E:J;::;ZUS Cerebral Infective
death failure perforation, Sepsis ~ hemorrhage carditis

Skin ulcer

- Complication-related death

=

2 s .

Z *  Conclusions and Prospects
 This is the world's first and largest international collaborative clinical study on

mMcEDS-CHST14.

 Typical craniofacial, skeletal, and cutaneous features as well as other common

multisystem features are described, and an overview of the natural history was also
shown.

« mcEDS-CHST14 is one of the serious types of EDS that can be associated with
severe life-threatening symptoms.

+ We are going to proceed with basic research, using KO mice and iPS cells, for the
development of prevention and treatment of progressive multisystem fragility-
related manifestations (e.g. skeletal deformities, large subcutaneous hematoma),
which could threaten patients' lives and impair their quality of lives.
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