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Musculocontractural Ehlers-Danlos Syndome (mcEDS) is caused by a lack of dermatan sulfate (DS) or

a replacement from DS to chondroitin sulfate (CS), because of the mutations in the biosynthetic enzymes
of DS, such as carbohydrate 14/d 4-0- 1 (CHST14/D4STI,
mcEDS-CHST14) and DS epimerase. During the biosynthesis of DS, after formation of chondroitin
backbone, a disaccharide-repeating region of dermatan is synthesized through epimerization of a carboxyl
group at C5 from glucuronic acid  (GleUA) to iduronic acid (IdoUA) by DSE. A mature DS chain is
synthesized through modification of dermatan chain with sulfation by D4ST1. However, the lack of DSE
or D4STI leads to impairment of the biosynthesis of DS, and instead, CS chains are synthesized.

Q2: Explain clinical manifestations of 1 Ehlers-Danlos syndrome.
A>T, ARBBA 30 & 1 OSUEMMIC L hid, AEERESLERABLERS ZLRTERL, BEG :
Patients’ clinical features are highly istic and various i observed. One of typical
R - symptoms are craniofacial feature, including large fontanelle, hypertelorism, short and downslanting
(2) FriGHLIE 30 % 2 KL, BMIATH L [20% BIRF AEED O RIMFE EIREE IR L A RED—

palpebral fissures, bluc sclerac, short nose with hypoplastic columella, low-set and rotated cars, high
BO—IBYTEEE| ETHLEEHTVD, £, AFIAR, BRABZHRAL, SRERCL>THESNIEEDT

Wa, 5 LAEER, B5FBLIRLsEERETHI LV, TOERIR, BERFLFOLBTIRINIEAL, B
BESREMSEL TELILCHT IEMOMBELROZ & RREOBMBEOLFREL VOIRBICEICHOLREN
TLa.

HHBEEEWE X THEMISOVTRIET S L. A BEIFEHN 10 £IS#T 5 2 LICL YA HEEMEEIMIATL S, £

BOBSEEOEEICART HLRLAKL, musculocontractural Ehlers-Danlos syndrome.
LihioT, EERR (M5 LECEEN SEEWAEERD ZERTEEVENIRETHD, B -

palate, long philtrum, thin upper lip vermilion, small mouth and micro-retrognathia. Multiple congenital
contractures such as adduction-flexion contractures of thumbs and talipes equinovarus are observed.
Visceral and ocular malformations are also detected.

Q3: Explain why chondroitin sulfate is synthesized instead of dermatan sulfate in the patient with

Defect in D4ST1 enables a back-epimerization reaction that converts IdoUA back to GIcUA to form
chondroitin by DSE. Defect in DSE inhibit the conversion from GlcUA to IdoUA leading to accumulation
of chondroitin. It is then modified with the 4-O-sulfation and/or 6-O-sulfation of GalNAc residues in
chondroitin by C4ST1 and C6ST], respectively, to form CS chains. Once the GaINAc residue is sulfated,
the adjacent GIcUA residue cannot become a substrate for DSE. That is why CS chains cannot be

Bk

d to DS chains any more.

Q4: Consider the treatment methods of this discase.
PTh
Since this is a congenital disorder, genetic therapy likely the best treatment option. If the mutation is a

single missense mutation leading to reduced enzyme activity, chaperon therapy may also be a candidate.

Chaperone therapy is a treatment that stabilizes mutated enzyme proteins by adding chaperones to the
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