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Chapter 7

AbsTrACT

Dystrophic epidermolysis bullosa (DEB) is a heritable blistering disorder that can be inher-

ited autosomal dominantly (DDEB) or recessively (RDEB) and covers a group of several 

distinctive phenotypes. A large number of unique COL7A1 mutations have been shown 

to underlie DEB. Although general genotype-phenotype correlation rules have emerged, 

many exceptions to these rules exist, compromising disease diagnosing and genetic coun-

seling. We therefore constructed the International DEB Patient Registry (www.deb-central.

org), aimed at worldwide collection and sharing of phenotypic and genotypic information 

on DEB. As of May 2011, this MOLGENIS-based registry contains detailed information on 

508 published and 71 unpublished patients and their 388 unique COL7A1 mutations, and 

includes all combinations of mutations. The current registry RDEB vs. DDEB ratio of 4:1, if 

compared to prevalence figures, suggests underreporting of DDEB in the literature. Thirty-

eight percent of mutations stored introduce a premature termination codon and 43% 

an amino acid change. Submission wizards allow users to quickly and easily share novel 

information. This registry will be of great help in disease diagnosing and genetic counsel-

ing and will lead to novel insights, especially in the rare phenotypes of w hich there is often 

lack of understanding. Altogether, this registry will greatly benefit the DEB patients.
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DysTroPhiC ePiDermolysis bullosA AND The TyPe vii CollAGeN GeNe 
COL7A1

Dystrophic epidermolysis bullosa (DEB) is a heritable skin disorder that is characterized by 

blistering of the skin and mucosal membranes. DEB can be inherited either autosomal domi-

nantly (DDEB; MIM 131750, 131800) or recessively (RDEB; MIM 226600). The 2007 consensus 

classification recognizes one major DDEB and two major RDEB phenotypes, as well as five rare 

DDEB and six rare RDEB phenotypes (Table 1).1 The phenotypic spectrum ranges from the 

mildest ‘nail-only’ DDEB phenotype, in which patients have only dystrophic toe nails, to the 

most severe ‘severe generalized’ RDEB phenotype, in which there is generalized blistering and 

scarring leading to fusion of fingers and toes (i.e. pseudosyndactyly or ‘mitten’ deformation). 

Severe generalized RDEB patients have an extremely high risk of developing squamous cell 

carcinomas, which is the major cause of mortality in this group.2 

Table 1. DEB consensus classification and number of patients stored in the database per phenotype, 
assessed on 24 May 2011.

Phenotypea Number of patients (%)

DDeb 120 (20.7%)

DDEB, generalized 45 (7.8%)

DDEB, acral 6 (1.0%)

DDEB, pretibial 1 (0.2%)

DDEB, pruriginosa 19 (3.3%)

DDEB, nails only 7 (1.2%)

DDEB, bullous dermolysis of the newborn 2 (0.3%)

DDEB, unknown phenotype 40 (6.9%)

rDeb 459 (79.3%)

RDEB, severe generalized 230 (39.7%)

RDEB, generalized other 157 (27.1%)

RDEB, acral 4 (0.7%)

RDEB, inversa 37 (6.4%)

RDEB, pretibial 6 (1.0%)

RDEB, pruriginosa 3 (0.5%)

RDEB, centripetalis 0 (0.0%)

RDEB, bullous dermolysis of the newborn 3 (0.5%)

RDEB, unknown phenotype 19 (3.3%)

Total 579 (100.0%)

DDEB, Dominant dystrophic epidermolysis bullosa; RDEB, recessive dystrophic epidermolysis bullosa. Rare 
variants are given in italics.
a  Consensus classification for DEB.1 Added: DDEB, unknown phenotype and RDEB, unknown phenotype.
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All DEB subtypes are caused by mutations in the COL7A1 gene (MIM# 120120), which spans 

approximately 31 kb on chromosome 3p21.31. The coding sequence of COL7A1 is composed 

of 118 small exons that collectively contain 8,835 bp, which code for a pro-α1(VII) procollagen 

polypeptide chain of 2,944 amino acids.3,4 Each pro-α1(VII) chain contains a central 145-kD 

triple-helical domain characterized by a general repeat structure of Gly-X-Y triplets, interrupted 

by 19 noncollagenous imperfections that provide flexibility to the long polypeptide chain. The 

central collagenous domain is flanked by a 145-kD amino-terminal noncollagenous 1 domain 

and a small 30-kD carboxyl-terminal noncollagenous 2 domain. Intracellularly, three pro-α1(VII) 

chains fold into a triple-helical homotrimer, procollagen VII. After secretion from the basal kera-

tinocytes, part of the carboxyl-terminal noncollagenous 2 domain is proteolytically removed 

to yield mature type VII collagen.5 These mature homotrimers subsequently form antiparallel 

dimers, which overlap in their carboxyl termini and are stabilized by disulphide bridges.6 Even-

tually, large numbers of type VII collagen dimers stack together in a lateral fashion to form the 

anchoring fibrils. The anchoring fibrils form the dermal component of the structural complex 

that tightly anchors the epidermis to the dermis in the cutaneous basement membrane zone.1 

The relative type VII collagen deposition at the basement membrane zone, and the number and 

ultra-structure of anchoring fibrils can be assessed by immunofluorescence (IF) and electron 

microscopy (EM) techniques, respectively.

Genotype-phenotype correlation has been extensively studied for the major subtypes of 

DEB.1,7-20 These studies have revealed that severe generalized RDEB is generally caused by bi-

allelic mutations that result in a premature termination codon (PTC) (i.e. nonsense mutations, 

frame-shifting deletions, insertions/duplications, indels, and certain splice-site mutations). 

Because of subsequent degradation by nonsense-mediated decay, type VII collagen and 

anchoring fibrils are strongly reduced to absent in the skin of these patients.21 On the other 

hand, in the milder ‘generalized other’ subtype of RDEB at least one allele contains a non-PTC 

mutation (i.e. missense mutations, certain splice-site mutations, in-frame deletions/duplica-

tions) and, as a consequence, some protein is present in the skin of these patients. DDEB is 

generally caused by heterozygous substitutions of one of the important glycine residues 

from the highly conserved Gly-X-Y repeats in the type VII collagen triple-helical domain. Some 

glycine substitutions, however, act recessively, and, to further complicate things, some glycine 

substitutions can cause both recessive and dominant DEB.20 For the rarer subtypes, however, 

genotype-phenotype correlation is not always evident. For example, in the pruriginosa sub-

type of DEB, the causative COL7A1 mutations are usually known, but the exact cause of the 

pruriginosa phenotype has not been identified.22,23 In addition, for the rare ‘inversa’ subtype of 

RDEB, genotype-phenotype correlation is only now beginning to emerge.24,25

Up to 24 May 2011, 551 different COL7A1 mutations have been reported (Human Gene Muta-

tion Database, professional edition, www.hgmd.org). Although a few recurrent mutations have 

been identified in several populations due to founder effects,8,9,11,17,18,26-30 most families carry 

unique mutations, explaining the large number of different mutations identified so far. Most 
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dominant mutations can cause heterogeneous phenotypes,31 while the clinical consequences 

for recessive mutations depend on the exact constellation of the genotype, in which the least 

‘severe’ mutation usually determines the phenotype.32-34 

Altogether, these factors complicate the clinical situations in which a quick and accurate 

diagnosis and prognostic prediction or genetic counseling are required. A central registry or 

database listing all available information on DEB patients and associated COL7A1 mutations 

and genotypes would be of great help for clinicians in these situations. Such a registry would 

also be of great help for researchers who are looking for all available information on their 

research topics. However, such a registry/database did not exist. 

To fill this gap, we have built the International DEB Patient Registry. This registry of patients 

with DEB and their associated COL7A1 mutations can be accessed online at www.deb-central.

org. This registry is the result of an international collaboration by departments working in the 

field of DEB and is freely-accessible to all colleagues around the world. The International DEB 

Patient Registry lists both published and unpublished DEB patients with their phenotypic details 

and associated COL7A1 genotypes, mutation consequences at the RNA and protein level, and 

potentially disease-modifying factors. The registry has been built on the MOLGENIS database 

platform, which has been shown to be easy to adapt and scale in various and high-throughput 

projects.35-37 These conditions will enable the study of genotype-phenotype correlation in 

larger cohorts of patients than previously possible.

iNTerNATioNAl Deb PATieNT reGisTry

Data retrieval and standardization

At the time of submitting this paper, we have included the data from most genotype-phenotype 

correlation studies describing large cohorts of DEB patients and their associated COL7A1 muta-

tions as published in the international English-language literature. We found these studies by 

searching Entrez PubMed (www.ncbi.nlm.nih.gov/sites/entrez) using “dystrophic epidermolysis 

bullosa”, “DEB”, “type VII collagen”, and “COL7A1” as search terms. For each patient, we extracted 

information on the clinical phenotype, genotype (i.e. the one causative mutation in DDEB, 

and the combination of the two causative mutations in RDEB), and molecular phenotypes (i.e. 

IF and EM results) from these articles. For each mutation, specific information was recorded: 

information of the mutation at the gene level (change at cDNA and chromosomal position; 

exon/intron number; codon number) and the protein level (change at amino acid position; type 

of mutation, i.e. missense, nonsense, small and large in-frame or frame-shift deletion/inser-

tion/duplication, splice-site, transcription initiation, 5’ or 3’UTR; protein domain), whether the 

mutation acts dominantly or recessively, whether the variation is known as a single nucleotide 

polymorphism (SNP) in dbSNP (www.ncbi.nlm.nih.gov/projects/SNP/), and the pathogenicity 

status as reported by the authors (pathogenic, nonpathogenic, or unknown). Moreover, where 
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known, the status of the functional single nucleotide polymorphism in the promoter of the 

matrix metalloproteinase-1 gene MMP1 was recorded. The status of this SNP is believed to 

influence type VII collagen degradation and, as a result, potentially influences the severity of 

the phenotype.12,38

In addition to data retrieved from the literature, we included a series of unpublished data 

provided by the collaborating centers. Our goal is to attract the interest of the EB scientific 

community on the registry and thus extend the international collaboration and increase the 

number of unpublished data in the coming years.

For reasons of uniformity and to improve searching the registry, we have chosen to stan-

dardize clinical phenotypes according to the current, internationally accepted, consensus clas-

sification (Table 1).1 Therefore, when necessary, phenotypes classified according to previous 

consensus classifications39,40 were redefined and adjusted to the current classification. Where 

no diagnosis was given by the author, patient phenotype was annotated as ‘DEB-unknown 

phenotype’ (DEB-u), which is set as the default diagnosis for new patients. Mutation designa-

tion was determined according to the current COL7A1 cDNA reference sequence (GenBank 

Accession no. NM_000094.3) (www.ncbi.nlm.nih.gov/GenBank), with the A of the ATG start 

codon as the first nucleotide (+1), and following the nomenclature proposed by the Human 

Genome Variation Society (www.hgvs.org/mutnomen).41 Where a mutation is also known as an 

SNP in dbSNP, this is indicated. 

registry design: molGeNis

We implemented the International DEB Patient Registry using the MOLGENIS open-source 

biosoftware generation toolbox.35,36 This enabled us to model efficiently all the specific require-

ments for the International DEB Patient Registry regarding mutations, genotypes, patients, 

phenotypes, and publications in one compact file (~150 lines of XML). Subsequently, we let 

MOLGENIS automatically translate this model into all the software code needed for a fully 

functional Web application that we could then test against real data and adapt where needed. 

The result of this rapid, automated process includes a professional database back-end, rich 

graphical Web user interfaces to query and submit data, and import wizards that enable users 

to easily submit many patients and mutations in batches. On top of all these autogenerated 

features, we added visual query tools and advanced data entry wizards by hand, using MOLGE-

NIS programmer interfaces that enable bioinformaticians to easily plug-in their own R or Java 

processing scripts. The data model builds on collaborations between the MOLGENIS team and 

the EU-GEN2PHEN project. The model and all software are freely available for other rare disease 

consortia as open source from www.molgenis.org/wiki/MolgenisDownload. A duplicate of 

our mutation database has been converted into the Leiden Open Variation Database (LOVD) 

format (www.lovd.nl/col7a1). A Locus Reference Genomics record (www.lrg-sequence.org/) for 

COL7A1 has been requested and will be implemented in a future version.
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registry features

The International DEB Patient Registry can be accessed at www.deb-central.org through a user-

friendly and self-explanatory interface. The homepage (‘Search registry’) provides a general 

search box, links to more advanced search options, a graphical representation of the COL7A1 

gene, concise general information about the registry, and the number of DEB patients and 

COL7A1 mutations currently stored (Figure 1). Newly published COL7A1 mutations, genotypes, 

and patients will be entered by the curator (PvdA) shortly after publication, using the PubMed 

search terms as described. A news item is added on the ‘News’ page for each new article that is 

included, which is then stored in the news archive. To shorten the inclusion process, we encour-

age authors to send a link to their articles/abstracts to us through the ‘Contact’ form. Users 

figure 1. The registry homepage. The homepage shows concise general information about the registry 
and the numbers of patients and mutations included to date. Users can enter any search term in the ‘Easy 
search’ box. For example, when the number ‘3’ is entered, matching mutations are found in the categories 
‘nucleotide’ and ‘exon’, which can be explored by clicking on each category. Alternatively, one can browse 
all the mutations and patients stored in the registry (Supplementary Figures S1 and S2) or proceed to 
more advanced search options.
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are also encouraged to comment on the structure, design, and use of the registry through the 

‘Contact’ form.

General and advanced search functions

A user can query the registry in two ways. The first option is to enter any search term in the gen-

eral search box on the homepage, which works similarly to the general Internet-based search 

engines. Search results are displayed categorically and the user can continue in each of the 

categories. The second option is the ‘Advanced search’ mode, which allows combining search 

terms and specific search queries. The search results are displayed either as mutation table or 

patient table (Supplementary Figures S1 and S2). Each patient and mutation has been assigned 

a unique patient ID or mutation ID, which are hyperlinks that redirect to detailed patient and 

mutation information, respectively (Supplementary Figures S3).

figure 2. The p.Arg2069Cys mutation is an RDEB, inversa mutation. Searching the registry for the 
p.Arg2069Cys mutation reveals that this mutation has been found in 14 different patients, either 
homozygously or heterozygously. The first row of the search results table shows the p.Arg2069Cys 
mutation; a new row, beginning with a ‘+’ sign, is shown for each patient carrying the p.Arg2069Cys 
mutation. This row also shows the second mutation of each patient’s genotype. Eleven of the 14 patients 
with the p.Arg2069Cys mutation have the rare inversa type of recessive dystrophic epidermolysis bullosa. 
This knowledge is very important for formulating an accurate prognosis in a patient with this mutation.
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Overview of patients, phenotypes, mutations and genotypes

The search results not only list series of mutations, but create direct links between mutations, 

genotypes, and clinical and molecular phenotypes, in order to provide clinicians, genetic coun-

selors, and researchers with a quick reference. In mutation search result tables, the user has an 

instant overview of all the information connected to mutations (Figure 2 and Supplementary 

Figure S1). The mutations that match the search criteria appear in the first rows of the tables. 

Below each mutation there are additional rows showing each patient in which this mutation 

was found. These rows show the phenotypes of these patients as well as the references to the 

articles in which the patients were described. In addition, for RDEB, where the genotype consists 

of two mutations acting together, the additional rows also show the second mutation of the 

genotype. In this way, all the patients carrying a certain mutation will be shown in an organized 

manner, providing users with an instant overview of the disease spectrum associated with a 

certain mutation or genotype.

Patient search result tables show all the patients that match the search criteria. For each 

patient, the clinical phenotype is shown together with the results of mutation analysis of the 

two COL7A1 alleles (Supplementary Figure S2). Detailed information on clinical phenotypes, 

and IF and EM results can be obtained by clicking the patient ID hyperlink (Supplementary 

Figures S3A and B). This detailed information also shows whether biological material (like DNA 

samples, skin biopsies, etc.) from the patient has been stored.

Graphical exploration of the registry

Besides search options, the International DEB Patient Registry offers the option to explore the 

COL7A1 gene graphically. To start, a user simply clicks on any part of the schematic representa-

tion of the COL7A1 gene on the homepage, and with every click the user zooms into a more 

detailed view of the gene (Supplementary Figure S4). This option provides the opportunity to 

literally scroll through the gene and explore its domains, zoom into the exons and introns, and 

finally the nucleotides. At the nucleotide level, each position involved in one or more mutations 

is highlighted in red, on which a user can simply click to get a full report on the mutation of 

interest (Supplementary Figure S3C). With every zooming-in step, a table is shown that lists all 

mutations located in the gene region selected.

Advanced data submission

The quality of the registry depends in part on the quantity of data included, which can be 

extended by entering unpublished patients and mutations. We have already entered data of 71 

unpublished DEB patients characterized in the collaborating centers and will continue to enter 

novel data. To further increase the data quantity, we encourage other colleagues in the field to 

submit their unpublished data. However, it is obvious that users will only submit data when an 

easy-to-understand and quick data submission system is provided. We therefore designed two 

straightforward wizards that assist in the submission of either ‘single patients’ via a Web form 
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or ‘batches of patients’ via a spreadsheet (Supplementary Information: Submission Wizards and 

Supplementary Figure S5). 

An important reason for submitting unpublished data could be that an increasing num-

ber of journals require authors to deposit any newly identified mutations in a locus-specific 

mutation database before publication. Until now, there was no specific registry or database 

for COL7A1. The International DEB Patient Registry offers users the opportunity to submit their 

novel patients and mutations prior to publication, but to mark their data as ‘hidden’ for a certain 

period. In this period, the data are physically stored in the registry, but are only visible to the 

submitter. To enable proper citation of these data entries, we provide each data entry with 

stable and unique identifiers, as described.

Registry curation

An important issue concerning registry reliability is the quality control of the data before its 

entry into the registry. Data retrieved from the published literature are checked by the curator 

(PvdA) before entry. Newly submitted, unpublished data will be carefully checked by the cura-

tor and completed where necessary before being entered to the registry. Unpublished data 

will be clearly marked as such and, as described above, hidden from public view on request. 

Contributors of unpublished data can be contacted through the curator and will be contacted 

by the curator to cooperate in any later publications discussing the progress and updates of 

the registry. All submitted unpublished data will be shown in a news item on the ‘News’ page 

mentioning the name and institute of the submitter.

registry analysis: phenotypes, genotypes, and clinical impact

On 24 May 2011, the International DEB Patient Registry contained a total of 579 DEB patients 

with their genotypic, phenotypic, and IF and EM data. Seventy-one of 579 patients are 

unpublished cases characterized in the collaborating centers. This is approximately 75% of all 

published patients (estimation based on the fraction of EB articles processed to date), from 

which interesting preliminary patterns emerge. Of the patients stored so far, 79% have an RDEB 

phenotype and 21% a DDEB phenotype (Table 1). In Scotland, the prevalence of DDEB was 

estimated to be two to three times as high as that of RDEB (14.6 per million for DDEB, compared 

to 5.8 for all recessive and sporadic forms of DEB),42 whereas the prevalence of DDEB and RDEB 

was estimated to be roughly equal in the United States (0.99 and 0.92 per million, respec-

tively).43 Based on these figures, the number of DDEB patients in the registry was expected to 

be at least equal to that of RDEB, but the figures in Table 1 illustrate that DDEB is apparently 

underrepresented in the DEB literature. This could reflect the fewer patient–doctor contacts 

of DDEB patients compared to RDEB patients, given that RDEB patients generally need more 

medical attention than DDEB patients. In support of this hypothesis, the group of patients with 

the most severe ‘RDEB, severe generalized’ phenotype represents 40% of all patients currently 

stored.
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On 24 May 2011, the International DEB Patient Registry contained a total of 388 unique 

COL7A1 mutations, comprising 70% of all reported mutations. Mutations introducing PTCs 

(i.e. nonsense mutations, frame-shifting deletions, insertions, duplication, and some splice-

site mutations) form 38% of mutations in the registry, consistent with the high frequency of 

the more severe RDEB phenotypes. Missense mutations comprise 43% of all mutations, 83% 

(138/166) of which are glycine substitutions (Table 2).

The International DEB Patient Registry has particular impact in a pediatric dermatologist 

and clinical geneticist setting where it assists in formulating a quick and accurate diagnosis and 

prognosis, since the registry lists all the phenotypes ever described in combination with a cer-

tain genotype. For instance, from the registry it emerged that, among others, the p.Arg2069Cys 

mutation is a recurrent mutation. If this mutation would be identified homozygously in a new-

born, general genotype-phenotype correlation rules would predict a ‘generalized other’ RDEB 

phenotype for this baby. However, this mutation has been identified in 14 patients of whom 

11 with the rare inversa type of RDEB, making this phenotype the most likely outcome in this 

baby (Figure 2). Although the skin phenotype can be very mild in the inversa type, the mucosal 

and esophageal phenotype can be very severe, warranting regular and specific follow-up.24,25

Table 2. Number of unique mutations per mutation category, assessed on 24 May 2011.

mutation consequence Number of mutations (%)

Altered splicinga 66 (17.0%)

Unknown consequence 24 (6.2%)

Alternative protein 14 (3.6%)

Premature termination codon 28 (7.2%)

Delayed termination codon 1 (0.3%)

In-frame deletion 2 (0.5%)

In-frame exon skipping 3 (0.8%)

Missense mutation 166 (42.8%)

Glycine substitutions 138 (35.6%)

No initiation of transcription/translationb 2 (0.5%)

Premature termination codon 148 (38.1%)

Nonsense mutations 59 (15.2%)

Frame-shift mutationsc 89 (22.9%)

Total 388 (100.0%)

a Mutations affecting consensus splice sites, categorized by their consequence on the mRNA and/or 
protein level (as determined by mRNA studies and/or splice site predictions). Unknown consequence: no 
mRNA studies and prediction available.

b Mutations in promotor region or translation initiation codon.
c Deletions, insertions, duplications, rearrangements.
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CoNClusioNs AND fuTure PersPeCTives

We have constructed the International DEB Patient Registry containing detailed information 

of the DEB patients and their associated COL7A1 mutations reported to date. It is accessible 

through www.deb-central.org. Our goal is to provide a quick reference for clinicians, genetic 

counselors, and researchers. We therefore designed this registry to list not only COL7A1 muta-

tions, but also the genotypes (i.e. the combinations of mutations in RDEB), patients, and clinical 

and molecular phenotypes in which they are involved. The registry contains data on published 

as well as unpublished patients and COL7A1 mutations, and hence constitutes a unique data 

set that is freely accessible from one central location to all who work on DEB. As such, the 

International DEB Patient Registry fills a long-standing gap in the DEB field. Since the registry 

lists all the phenotypes ever found in combination with a certain genotype, not only the most 

likely clinical outcome for a certain genotype, but also all the reported exceptions to that most 

likely outcome can be retrieved instantaneously. This is a major advantage in the daily clinical 

practice of disease diagnosing and genetic counseling. Therefore, the International DEB Patient 

Registry is already demonstrating its potential to be of great impact in a clinical setting and for 

well-informed decision making. 

The structure, design and lay-out of the registry will be updated according to future require-

ments and we will keep adding novel functionalities to the registry as they become available. 

This is supported by our choice of the model-driven toolbox from the MOLGENIS open-source 

community. The flexible database software is freely available for downloading from the MOL-

GENIS homepage. In a future version of the registry users will be able to, after registering, link 

their name to patients and mutations that have been entered from their publications by the 

curator. This will enable users to edit and update their data through an ‘edit’ option. For this 

reason, the patient ID from the original articles will be assigned to all patients.

Patients who have been described in the medical literature have already consented to pub-

lication and we consider this consent sufficient for their anonymous inclusion in the registry. 

However, national or local legislation on patient privacy and confidentiality may prohibit the 

submission of unpublished data. Therefore, we require patients who have not appeared in any 

publication to give consent in writing for inclusion of their detailed information in the registry. 

A specific registry consent form can be downloaded for this purpose from the registry Web 

page (Supplementary Information: Patient Consent Form). Without consent, only nonidenti-

fiable patient data, that is, phenotypic description, genotype, and IF and EM results, will be 

shown. The issue of informed consent should be further addressed by an international panel, 

possibly during the next international EB meeting.

To stimulate colleagues around the world to submit and share their unpublished data, we 

have developed easy-to-use wizards that enable users to submit either single patients or batches 

of patients. Sharing of data in this way will lead to the generation of a unique dataset of pheno-

types and genotypes, which will enable researchers to perform broader genotype-phenotype 
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correlation studies than previously possible. This should lead to novel insights into the molecu-

lar cause of DEB phenotypes, especially the rarer subtypes like the pruriginosa subtype (Table 

1), for which there is still a lack of understanding, and may also help uncovering new clinical or 

molecular correlations. Moreover, an important feature of the registry is that it shows whether 

biological material, like DNA samples or skin biopsies, has been stored of patients. This registry 

may therefore provide access to greater numbers of patients for inclusion in clinical trials than 

previously possible, which is a major advantage in the research and testing of novel therapeutic 

approaches. Altogether, this will be of great benefit to clinicians and researchers, but most of 

all to the DEB patients. 

ACkNowleDGemeNTs

We thank Jackie Senior for editing the manuscript and members of EU-GEN2PHEN for discus-

sions on the next generation of locus-specific databases (European Commission FP7-HEALTH 

GEN2PHEN contract 200754). This work was supported by the Netherlands Organization for 

Health Research and Development (ZonMw) grant 92003541 and Rubicon Grant 825.09.008, 

the Netherlands Bioinformatics Centre (NBIC) MOLGENIS grant, the Dutch Vlinderkind (Butterfly 

Child) Foundation, the German rare disease grant ‘Network Epidermolysis bullosa’ from the 

Ministry of Education and Research (BMBF), and the Freiburg Institute for Advanced Studies 

(FRIAS) – School of Life Sciences ‘LifeNet.’



196

Chapter 7

suPPlemeNTAry iNformATioN

supplementary figure s1. Mutation search result table. Searching for mutations results in a list of 
matching mutations. Shown here is the mutation search result table for the search action ‘Display all 
mutations’. The first row always shows the mutation that matches the search criteria. A new row appears 
for each patient carrying this mutations, indicated by the ‘+’ sign. This row shows the corresponding 
phenotype and, in case of RDEB, the second mutation of the genotype.
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supplementary figure s2. Patient search result table. Searching for patients or phenotypes results in a 
list of patients matching the search criteria. Shown here is the patient search result table for the search 
action ‘Display all patients’. For each patient, the phenotype and the mutation on both alleles is given.

A

supplementary figure s3A. Detailed information on patients, phenotypes and mutations. Patient IDs 
can be clicked to view information on patients, including results of immunofluorescence and electron 
microscopy analyses, and whether patient material has been stored for this patient. Information is shown 
for patient P292. 
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B

supplementary figure s3b. Detailed information can be seen by clicking the ‘Details’ links. The details 
shown here are for patient P292. 
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C

supplementary figure s3C. Mutation IDs can be clicked to see detailed information on the mutations. 
The details shown here are for mutation c.448G>A.
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C

A

supplementary figure s4. Graphical exploration of the COL7A1 gene. The schematic representation of 
the COL7A1 gene can be used to graphically explore the gene. Clicking on any part of the COL7A1 gene 
will zoom in to a more detailed view. A. View of major domains (i.e. non-collagenous 1, triple-helical 
domain, non-collagenous 2). b. View of exon-intron structure. C. Final view of the nucleotide sequence 
of the exons and introns. In the nucleotide view, nucleotides involved in mutations are depicted in red. 
Hovering the cursor over the red nucleotide activates a tool-tip describing the corresponding mutation. 
Clicking the red nucleotide will reveal the mutation details (Supplementary Figure S3C). At the same time, 
a list of mutations located in the selected gene segment is also given in a table view at the bottom of the 
page.
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supplementary figure s5. New mutation entry wizard. Users can add new mutations to the registry 
using a wizard. The only information needed is the position of the first affected nucleotide, the event (i.e. 
point mutation, deletion, duplication, insertion, indel) occurring at that position, the nucleotide change 
or number of nucleotides deleted/duplicated or the nature of an insertion, and whether the mutation 
acts dominantly or recessively. From this information, the system autogenerates the mutation notation 
according to the HGVS recommendations and the mutation consequences for checking by the user. If a 
mutation does not fit into this system, it can be entered via the ‘Comments’ field.
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Registration and logging in

To ensure confidentiality and secure data, users will be required to log in to the registry before 

they can submit data. First time users can login by registering and creating a registry account 

on the website. On registration, users will be assigned a specific user-ID that will be attached to 

each patient/mutation they submit. In future versions, this will enable users to retrace and edit 

data that they have submitted earlier. 

Submission of a single patient

To submit a single patient, the user selects ‘Submit single patient’ from the ‘Submit data’ tab and 

will then be redirected to the online submission form. The minimum data required for inclusion 

are: 1) the local patient identifier for future reference, 2) the phenotype, which can be selected 

from the drop-down list, and 3) one or two mutations, depending on whether a DDEB or RDEB 

phenotype has been selected. 

For entering the mutations, the user should first check the drop-down list that contains all 

the mutations already present in the registry. If the patient’s mutations are already known in 

the registry, they can easily be selected from this drop-down list and entered. If the mutations 

are not yet present in the registry, the user can click ‘Add new mutation’ and will be redirected 

to the mutation submission wizard (Supplementary Figure S5). This wizard assists the user in 

entering the new mutation according to the HGVS mutation nomenclature rules. Only four 

inputs are required: 1) the position of the first affected nucleotide, 2) the event occurring at 

or around that position, 3) the nature of a nucleotide change or inserted nucleotide(s), or the 

length of a deletion/duplication, 4) whether the mutation acts dominantly or recessively. After 

clicking the ‘Assign values’ button, the effect of the mutation on the mRNA and protein level is 

automatically predicted and shown in the lower part of the window. We have chosen to imple-

ment such an automated system to ensure standardization of the notation and nomenclature 

of the mutations entered into the registry. The user is encouraged to check the values gener-

ated by the system and to report any irregularities or errors in the ‘Comments’ field. If necessary, 

users have the option to override the automatically generated values. 

Next, we encourage the user to go to the next three steps to submit detailed phenotypic, 

IF, and EM data, but this information is not mandatory. While one could argue that, for qual-

ity reasons, as many phenotypic features as possible should be included, we felt this would 

undoubtedly deter users from entering all the information because of the time this would take. 

We have therefore chosen to restrict the number of features to only the most important ones 

in order to keep the barriers to sharing information as low as possible (Supplementary Figure 

S3B).1
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Submission of multiple patients in a batch

To submit multiple patients at once, the user can select ‘Submit batch data’ from the ‘Submit 

data’ tab. The only action that is required from the user is to upload a file containing the appro-

priate information. To facilitate this action, users can download a standardized example spread-

sheet (in Microsoft Excel), which they can edit with their own information. Each row represents 

a single patient with a full genotype and at least a diagnostic description. Detailed information 

on clinical phenotype, and IF and EM results can be included in optional columns. The user can 

then upload this data in one go by locating the spreadsheet on their local system (using the 

‘browse’ button) and uploading it to the registry system by clicking the ‘submit’ button. After 

completing these steps, the registry server puts the file in the queue for entry. The data will be 

added to the registry after checking by the registry’s curator. In a future version, we aim to fully 

automate the process of data entry into the registry from batch files, which will enable users to 

get immediate feedback on their submitted data.
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Patient consent form

 

Patient consent form for the International Dystrophic Epidermolysis Bullosa Patient Registry (www.deb-central.org) 
Version v1.1, 24-05-2011. Created by P.C. van den Akker, MD, curator. 

	  

	  

Patient	  consent	  form	  
	  

This	  form	  can	  be	  used	  for	  obtaining	   informed	  consent	  from	  patients	  with	  dystrophic	  epidermolysis	  bullosa	  before	   including	  their	  
detailed	  phenotypic	  and	  genotypic	  data	  in	  the	  online	  International	  Dystrophic	  Epidermolysis	  Bullosa	  Patient	  Registry.	  
	  
I,	   the	   undersigned,	   hereby	   declare	   I	   have	   no	   objection	   to	   detailed	   information	   about	  my*	   disease	   (“the	  
phenotype”),	   the	   results	   of	   immunofluorescence	   and/or	   electron	   microscopy	   studies	   performed	   on	   a	  
biopsy	   of	   my*	   skin	   (if	   performed),	   and	   the	   results	   of	   analysis	   of	   the	   COL7A1	   genes	   in	   my*	   DNA	   (“the	  
genotype”)	  being	  submitted	  to	  the	  International	  DEB	  Patient	  Registry	  (www.deb-‐central.org).	  
	  
I	  declare	  that	  I	  have	  been	  fully	  informed	  by	  my	  doctor	  and	  that	  
§ I	  understand	  that	  data	  stored	  in	  the	  International	  DEB	  Patient	  Registry	  are	  made	  anonymous.	  

My*	  name	  will	  not	  be	  stored	  in	  the	  registry.	  My*	  identifier	  in	  my	  local	  hospital	  will	  be	  used	  in	  
the	  registry.	  Only	  my	  doctor	  knows	  that	  this	  identifier	  belongs	  to	  me*.	  

§ My*	  doctor	  will	   share	   this	   identifier	  with	  me,	   so	   I	   can	   view	  what	   information	   about	  me*	   is	  
online	  at	  www.deb-‐central.org.	  

§ This	   information	  will	  be	  details	  about	  my*	  disease	  and	   the	   results	  of	   studies	  on	  a	  biopsy	  of	  
my*	  skin	  (if	  performed)	  and	  my*	  DNA	  (details	  on	  page	  2).	  	  

§ I	  was	  able	  to	  make	  a	  free	  decision	  about	  including	  my*	  data	  in	  the	  International	  DEB	  Patient	  
Registry	   and	  was	   given	   enough	   time	   to	  make	  my	   decision.	   I	   know	   that	   I	   can	  withdraw	  my	  
permission	  at	  any	  time	  by	  contacting	  my	  doctor.	  My*	  doctor	  will	  then	  contact	  the	  curator	  of	  
the	  registry	  who	  will	  completely	  remove	  my*	  information.	  

§ I	  will	  be	  given	  a	  copy	  of	  the	  completed	  and	  signed	  form.	  
*	  Replace	  by	  “my	  child’s”	  in	  case	  you	  are	  consenting	  for	  a	  child.	  

	  
I	  give	  consent	  for	  (please	  check	  correct	  box)	   	  myself	   	  my	  son/daughter	  
	  
Name:	  	  	   ...................................................................................................................................................	  

Born:	   	   ………….	  (day)	  …………	  (month)	  ………………	  (year)	  
City:	   	   ……………………………………………………………	  Country:	  ……………………………………………………………......	  

	  
Date:	  	   	   ………….	  (day)	  …………	  (month)	  ………………	  (year)	  
	  
My	  name:	   ………………………………………………………………………………………………………………………………………………..	  
(If	  giving	  consent	  for	  	  
a	  child)	  

	  
Signature:	  	   	  
	  
	  
Part	  to	  be	  filled	  in	  by	  doctor/physician	  
I	  declare	  I	  have	  fully	  informed	  the	  above	  patient/parent/guardian	  about	  the	  issues	  stated	  in	  this	  form.	  

Date:	  	   	   ………….	  (day)	  …………	  (month)	  ………………	  (year)	  	   Patient	  Identifier:	  ….……………………………………	  

Name:	   	   ………………………………………………………….	  	   	  	   Signature:	  

Function:	  	   ………………………………………………............	  	   	  

Institution:	   ………………………………………………………….	  

	   	   ………………………………………………………….

www. 
deb-
central. 
org 
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Patient consent form for the International Dystrophic Epidermolysis Bullosa Patient Registry (www.deb-central.org) 
Version v1.1, 24-05-2011. Created by P.C. van den Akker, MD, curator. 

	  

Details	  about	  my	  disease	  that	  will	  be	  included	  in	  the	  registry	  
	  
Diagnosis:	  ………………………………………………………………………………………………………………………………………	  

Local	  patient	  identifier:	  ……………………………………………………………..	  

	  
Characteristics	  
§ Age	  
§ Gender	  
§ Ethnicity	  
§ Deceased	  

o If	  yes,	  cause	  of	  death	  
§ Status	  of	  MMP1	  alleles	  
	  
Cutaneous	  
§ blistering	  
§ location	  
§ hands	  
§ feet	  
§ arms	  
§ legs	  
§ proximal	  body	  flexures	  
§ trunk	  
§ mucous	  membranes	  
§ skin	  atrophy	  
§ milia	  
§ nails	  dystrophy	  
§ albopapuloid	  papules	  
§ pruritic	  papules	  
§ alopecia	  
§ squamous	  cell	  carcinoma(s)	  
§ revertant	  skin	  patch	  and	  reversion	  mechanism	  
	  
Extracutaneous	  
§ flexion	  contractures	  
§ pseudosyndactyly	  (hands)	  
§ microstomia	  
§ ankyloglossia	  
§ swallowing	  difficulties/dysphagia/	  oesophagus	  

strictures	  
§ growth	  retardation	  
§ anemia	  
§ renal	  failure	  
§ dilated	  cardiomyopathy	  
	  
	  
 

www. 
deb-
central. 
org 
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