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CONNECTIVE TISSUE LABORATORY


Center for Medical Genetics - Ghent University Hospital – MRB – De Pintelaan 185 – B-9000 Ghent, Belgium 

Department Chair: Prof. Dr. A. De Paepe – Supervisor connective tissue lab: Prof. Dr. P. Coucke
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Center for Medical Genetics – Medical Research Building (MRB)  



Ghent University Hospital



De Pintelaan 185 



B-9000 Ghent



Belgium 



Contact for clinical information: 

· Dr. Fransiska Malfait and Prof. Anne De Paepe 
Fransiska.Malfait@UGent.be  and  Anne.DePaepe@UGent.be

Contact the laboratory: E-mail: connective_tissue@medgen.ugent.be
· Lic. Sofie Symoens  and Prof. Paul Coucke 

Sofie.Symoens@UGent.be  and Paul.Coucke@UGent.be 


Receipt of samples: Tel: 0032-(0)9-332 24 77 – Fax: 0032-(0)9-332 65 49



Website: http://medgen.ugent.be  

Ehlers-Danlos Syndromes

A. BIOCHEMICAL TESTING
	Disorder
	Test
	
	TAT

	Ehlers-Danlos Syndromes and related disorders
	Biochemical analysis (collagen type I, III and V)*
	
	4 months

	EDS, kyphoscoliotic type
	PLOD1 enzyme activity measurement
	
	


B. TESTING FOR KNOWN MUTATIONS
	
	
	TAT

	 Mutation testing in family members
	 
	 6 weeks

	 Prenatal diagnosis, test maternal contamination included
	 
	 10 days


C. MUTATION  SCANNING
	Disorder
	Test
	
	TAT

	EDS, classic type (type I and II)
	COL5A1 gDNA mutation screening

COL5A2 cDNA mutation screening 

COL5A1 null allele assay
	
	4 months

4 months

3 months

	EDS, vascular type (type IV)

 
	COL3A1 cDNA mutation screening

 COL3A1 null allele assay
	 
	3 months

3 months 

	EDS, kyphoscoliotic type (type VIA)
	PLOD1 gDNA mutation screening
	
	3 months

	EDS, musculocontractural type (type VIB)
	CHST14 gDNA mutation screening
	
	4 months

	EDS, arthrochalasis type (type VIIA – type VIIB)
	COL1A1 – COL1A2 exon 6 and flanking exons
	
	6 weeks

	EDS, dermatosparaxis type (type VII C) 
	ADAMTS2 gDNA mutation screening 
	
	3 months 

	Brittle Cornea Syndrome 
	ZNF469 gDNA mutation screening
	
	4 months

	EDS/MACS overlap syndrome 
(RIN2 syndrome)
	RIN2 gDNA mutation screening
	
	4 months


	Cutis laxa, autosomal dominant 
	ELN gDNA mutation screening (7 exons)

ELN gDNA mutation screening (whole gene)
	
	4 months

4 months

	Cutis laxa, autosomal recessive, type I
Urban Rifkin Davies Syndrome (URDS)
	FBLN4 gDNA mutation screening

FBLN5  gDNA mutation screening

LTBP4 gDNA mutation screening
	
	4 months

4 months

4 months

	Cutis laxa, autosomal recessive, type II
Wrinkly skin syndrome / De Barsy syndrome

	ATP6V0A2 gDNA mutation screening
SCYLBP1 gDNA mutaton screening
PYCR1 gDNA mutation screening
	
	4 months

4 months
4 months


guidelines and practical information 
Ehlers-Danlos Syndrome (EDS)
Genetic testing for Ehlers-Danlos syndrome (EDS) starts with a biochemical collagen analysis for which a fibroblast culture is required. Biochemical analysis evaluates the electrophoretic migration pattern of types I, III and V (pro)collagen, produced by the patients' fibroblasts. Biochemical analysis is particularly instructive for the EDS, vascular type and other rare EDS forms but less instructive for EDS classic type. In case of EDS, vascular type, biochemical analysis  identifies more than 95% of individuals with structural alterations in the type III collagen. For classic EDS on the other hand, this is an ineffective method for routine diagnostic evaluation, since type V collagen is synthesized by fibroblasts at low levels and alterations in electrophoretic mobility are poorly reproducible. Therefore, for classic EDS, we advise to start with mutation analysis of the COL5A1 gene or with a COL5A1 null allele test (see below).  In rare EDS forms, biochemical analysis can help to guide further molecular studies. Where relevant, a skin biopsy fixed in glutaraldehyde can be collected for ultrastructural collagen studies (in collaboration with University of Liège, Belgium). 
If a diagnosis of EDS classic type is suspected, a COL5A1 null allele test is helpful, because COL5A1 null alleles are detected in at least 30% of classic EDS patients. If the test demonstrates the presence of a COL5A1 null allele (or if the test is not informative), genomic DNA analysis of the COL5A1 gene is the next step. If no COL5A1 null allele is found, a genomic DNA mutation screening of COL5A1 and cDNA mutation screening of COL5A2 are the next option. These mutation screenings are done by fluorescence bidirectional sequencing. For these analyses a new request form is needed.
In case a diagnosis of EDS, hypermobility type, is suspected, biochemical analysis of type I, III and V procollagen is the best option. In many instances however, this test shows a normal result and in most cases the genetic basis of hypermobility EDS is unknown. This means that a normal biochemical result does not exclude this diagnosis. If strong clinical overlap with the classic type of EDS is observed, a COL5A1 null allele test or a COL5A1 genomic analysis can be performed in order to exclude the presence of a non-functional COL5A1 allele.
If a diagnosis of EDS, vascular type, is suspected and/or biochemical analysis of the type III (pro)collagen protein is abnormal, a COL3A1 mutation analysis at the cDNA level is performed. In case no causal mutation is identified but the clinical history of the patient is highly suggestive for vascular EDS, a COL3A1 null allele test is indicated (see procedure for COL5A1 null allele test). For this analysis, a new request form is needed. 
When EDS kyphoscoliotic, musculocontractural, arthrochalasis or dermatosparaxis type is suspected, biochemical collagen studies are always indicated as a first step and allow to guide further molecular studies. For EDS kyphoscoliotic type, a mutation screening of the PLOD1 gene is indicated. Prior to this analysis, we strongly welcome a urine sample of the patient for measurement of the ratio pyridinoline/hydroxypyridoline (in collaboration with University of Zürich, Switzerland). This allows to detect underhydroxylation of type I collagen as a result of lysyl hydroxylase-1 deficiency (PLOD1).  EDS kyphoscoliotic type show clinical overlap with the brittle cornea syndrome, which is caused by mutations in ZNF469. If corneal fragility is present and the urine analysis is normal, we recommend mutation analysis of the ZNF469 gene at gDNA level. When EDS arthrochalasis type is suspected, the molecular analysis of the COL1A1 and COL1A2 genes starts with study of  exon 6 and its flanking exons. If this analysis is normal, further molecular studies of these genes by fluorescent bidirectional sequencing are indicated. 

If a diagnosis of EDS dermatosparaxis type is suspected, we recommend to perform electron miscroscopic analysis on a skin biopsy, which shows pathognomonic “hieroglyphic” abnormalities of the collagen fibrils. If these abnormalities are present and/or there is a strong clinical suspicion we recommend biochemical analysis of type I (pro)-collagen, and molecular analysis of ADAMTS2 at gDNA level. 

If EDS musculocontractural type or adducted thumb clubfoot syndrome is suspected (craniofacial dysmorphism, hyperextensible thin skin, atrophic scarring, easy bruising, small joint hypermobility, hands with finely wrinkled palms and tapered fingers, congenital contractures of distal joints, scoliosis, progressive muscle hypotonia and variable gastro-intestinal and genito-urinary involvement), we recommend mutation analysis of the CHST14 gene.
If a diagnosis of RIN2-syndrome (characterized by severe progressive scoliosis, progressive facial coarsening, gingival hypertrophy, sparse hair and skin- and joint hyperlaxity) is suspected, mutation analysis at gDNA level of the RIN2 gene is recommended.
Cutis Laxa (CL)

For autosomal dominant forms of cutis laxa (ADCL) mutations in the elastin (ELN) gene are identified in most cases, in particular mutations residing in the 3’end terminus of the gene(s). As a first option, mutation screening of the last 7 exons of the elastin gene is done. If negative, screening of the remaining exons might be performed. 
If an autosomal recessive form of cutis laxa (ARCL) is suspected, molecular studies will be guided according to the clinical phenotype. If CL with pulmonary emphysema is present, molecular analysis of the LTBP4 or FBLN5 gene is the best option. In the instances of LTBP4 mutations, urinary or gastrointestinal manifestations are often observed.  If tortuosity or vascular aneurysms are present, FBLN4 testing is the first choice. If this analysis is negative, exclusion of the Arterial Tortuosity Syndrome by means of SLC2A10 testing is an option.

If the patient with CL also shows developmental delay, microcephaly and/or skeletal abnormalities, mutations in one of the genes underlying type II recessive CL is indicated, respectively  ATP6V0A2, PYCR1 or SCYLBP1. These genes are also causally involved in co-related syndromes such as Wrinkly Skin Syndrome (WSS) or De Barsy Syndrome.
Reasons for referral

· Confirmation of a suspected clinical diagnosis (mutation scanning). 

· Genetic counseling of at-risk relatives. The familial mutation(s) should have been identified previously.

· Prenatal diagnosis (preferentially offered after genetic counseling). The mutation in the affected parent or in an affected sibling should have been identified previously.

Sampling  information

· DNA or EDTA blood: Minimum 20µg DNA or 5ml EDTA-blood to be sent to the connective tissue laboratory by express mail (FedEx/UPS). Prenatal samples (fetal DNA, chorion villi,or amniocytes) must be sent with DNA or a blood sample of the mother. It is very important to wrap the sample safely! Receipt of the samples will be confirmed by e-mail. For prenatal diagnosis: please contact the laboratory prior to sending the samples!
· Skin biopsy or cultured fibroblasts: If a biochemical test, a null allele test or cDNA analysis needs to be performed, a skin biopsy or a fibroblast culture from an affected individual is necessary (mandatory for EDS analysis!). The biopsy has to be taken under sterile conditions and has to be kept either in tissue culture medium or in any other sterile solution. It is essential to send the biopsy to our laboratory by a special courier within 48 hours after sampling. If a tissue culture facility is available in your institute, we prefer you to culture fibroblasts from the biopsy and to keep part of the culture frozen at your institute. We need two tissue culture flasks (T25 or T75) containing a confluent fibroblast culture. The flasks have to be completely filled with medium to avoid drying out of the cells. If antibiotics other than streptomycin/penicillin are used for the culture, it should be mentioned explicitly. 

· Biochemical analysis:  Collagen protein studies require the prelevation of a skin biopsy and the setting up of a fibroblast culture. Cultured fibroblasts are labelled with 14C-Proline. Subsequently, radioactively labelled type I, type III and type V (pro)collagen proteins are isolated and separated by SDS-PAGE analysis. 

· COL5A1 null allele testing is based on comparison of common polymorphisms in the coding regions at the gDNA level and at the cDNA level. 

· Mutation screening at the gDNA level includes analysis of all exons of the COL5A1 gene by fluorescent bidirectional sequencing using genomic DNA of the patient. 

· Mutation screening at the cDNA level includes analysis of the entire coding region of the COL5A2 gene by fluorescent bidirectional sequencing starting from messenger RNA isolated from the patients’ fibroblasts.
Additional documents

· Clinical checklist (CMG-H9.3-B7)
· Informed consent form(CMG-H9.3-B11 or CMG-H9.3-B12 = toestemmingsformulier bindweefselaandoeningen)
Prior to the biochemical and molecular analysis, you will be asked to fill a clinical checklist. This will enable us to decide which molecular test is the most appropriate to start with. 
We also require the informed consent of the patient, which is mandatory before the analysis is started.
Turn-around-time and cost
· Prices on request. 

· Turn-around times start from the receipt of all required samples. Some tests are performed sequentially, in which case the TAT should be added up.

· The VAT-number of your institution is mandatory!
· Confirmation of a mutation in a second independent sample of the proband is not charged.
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