
Curriculum vitae of Frans P.M. Cremers 
 
Personal information:  
Date of birth:   17-03-1960 
Nationality:   Netherlands 
 
Degrees: 
M.Sc., Biology, University of Nijmegen      18-12-1984 
Ph.D., cum laude, Medical Sciences, University Hospital Nijmegen  18-04-1991 

Title of thesis: Positional cloning of a candidate gene for choroideremia.  
Promotores: Prof. Dr. H.H. Ropers and Prof. Dr. B. Wieringa 

 
Employment record: 
01/1985-12/1985:   Research fellow at the Bloodbank Nijmegen  
01/1986-05/1990:   Department of Human Genetics: Ph.D student 
06/1990-04/1991:   Department of Human Genetics: Assistant Professor 
05/1991-08/1992:  Department of Human Genetics: Royal Netherlands Academy of 

Arts and Sciences (KNAW) fellow.  
Co-head Molecular Genetics Division. 

09/1992-08/1993:   Department of Molecular Genetics, University of Texas, 
Southwestern Medical School, Dallas, TX. Guestfellow with Prof. M. 
Brown and Prof. J. Goldstein 

09/1993-04/1996:   Department of Human Genetics: KNAW-fellow.  
Co-head Molecular Genetics Division. 

05/1996-12/1999:   Department of Human Genetics: Assistant Professor 
Head of Molecular Genetics Division. 

01/2000-06/2004: Department of Human Genetics: Associate Professor 
Head of Molecular Genetics Division 

07/2004-present: Department of Human Genetics: Full Professor in molecular biology 
of inherited eye disease; head of Molecular Genetics Division 

04/2005-present Director of international research Masters: Molecular Mechanisms of 
Disease. 

 
Honours: 

 „Student award‟ in the category „predoctoral basic‟ at the 41st Annual Meeting of the 
American Society of Human Genetics‟, October 1990, Cincinnati, USA. 

 Retinitis Pigmentosa Award for the Prevention of Blindness 1990, February 1991, 
Essen, Germany. 

 Cum laude Ph.D thesis: „Positional cloning of a candidate gene for choroideremia‟, 
april 1991. 

 Royal Netherlands Academy of Arts and Sciences (KNAW) fellowship (1991 - 1996). 
Identification of novel genes for inherited retinal disorders. 

 First European Vision Award October 2007, Portoroz, European Vision Institute. 
 

Reviewing: 
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Manuscripts 
Editorial board member of Ophthalmic Genetics (1/1995 – present) and Human Molecular 
Genetics (1/1997 – 12/2002). 
 
Guest editor and reviewer for Investigative Ophthalmology & Visual Sciences 
 
Additional reviewing for: 
- American Journal of Clinical Genetics 
- American Journal of Human Genetics 
- American Journal of Medical Genetics 
- Annals of Otology, Rhinology & Laryngology 
- Archives of Ophthalmology 
- Clinical Genetics 
- European Journal of Human Genetics 
- Genomics 
- Human Genetics 
- Human Mutation 
- Journal of Clinical Investigation 
- Journal of Medical Genetics 
- Proceedings of the National Academy of Sciences USA 
- Nature Genetics 
 
Grants Reviewing 

- British RP Society (UK) 
- Deutsche Forschungsgemeinschaft: 'Gutachter' for the german 'DFG 

Sonderforschungsbereich 430: Zellulare Mechanismen sensorischer Prozesse und 
neuronaler interaktionen' (6/1999)(Germany) 

- Foundation Fighting Blindness, Inc. USA 
- Inserm Programme National de Recherche sur la Vision (France) 
- The Netherlands Organisation for Scientific Research (ZonMw) 
- Wellcome Trust (UK) 
 
Miscellaneous 
- „X-chromosome editor‟ in the Human Genome Organisation (1993-1997) 
- Member of Medical Advisory Board of the Dutch Retinitis Pigmentosa Society (1998 – 

2007) 
- Member of „Educational Committee‟ Research School „Institute of Cellular Signalling‟ 

(1997 – 2002). 
- Member of the Nijmegen Center for Molecular Life Sciences research training 

committee M.Sc. “Molecular Mechanisms of Disease” (2004 – 2006).  
 
Educational activities: 
- Organiser of the „Second EEC Course for Scientists in Ophthalmology‟, Nijmegen,  

December 1991. 
- Lecturer at the „Molecular Basis of Human Diseases‟ course in Lissabon, March 

1995, July 1996, June 1997. 
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- Lecturer at the University Medical Center Nijmegen (2nd year Medicine and Health 
Science): Cell Biology: 1995. 

- Coordinating lecturer of 2
nd

 year Medicine and Health Science course B202 „Genetic 
and Immunologic Processes‟; 1996 – 2001. 

- Lecturer of 2
nd

 year Medicine and Health Science course B202 „Genetic and 
Immunologic Processes‟; 2001 – present. 

- Programme Director of International Honours Master of Science programme entitled 
Molecular Mechanisms of Disease (03/05 – present). 

 
Scientific accomplishments: 
2008 Co-author in paper showing autosomal recessive inheritance of CFH variants in 

patients with basal laminar drusen. 
2007 Co-author in paper describing identification of RPGRIP1L/Joubert syndrome 

gene. 
2007 Co-senior author in paper describing identification of the LCA5/Lebercilin gene. 
2006 Senior author on paper describing identification of the CEP290 gene, the most 

frequently mutated gene in LCA 
2006 Senior author on paper describing for the first time CSPG2/Versican mutations 

in patients with erosive vitreoretinopathy 
2005 Senior author on paper describing RPGRIP1-NPHP4 interaction 
2004 Senior author on paper describing mapping benign concentric areolar macular 

dystrophy gene 
2001 Senior author on paper describing involvement of CRB1 in Leber congenital 

amaurosis and RP with Coats‟ like exudative vasculopathy 
2001 Senior author on paper describing functional conservation between cytoplasmic 

domains of human CRB1 and Drosophila Crumbs 
2000 Senior author on paper describing that ABCA4 is the major gene involved in 

cone-rod dystrophy 
2000 Co-supervisor of study in which RPGR interactor RPGRIP1 (LCA gene) is 

cloned. 
1999 Corresponding author in paper describing cloning of RP12/LCA gene CRB1 
1999 Senior author of candidate gene cloning autosomal deafness type 9 (DFNA9) 

gene (COCH) 
1999 Detailed genotype-phenotype analysis ABCA4 in Stargardt disease; 

classification of ABCA4 mutations in mild, moderate, and severe categories 
1998 First description of ABCA4 involvement in cone-rod dystrophy 
1997 Senior author paper describing partial mouse choroideremia model 
1996 Co-supervisor of positional cloning of X-linked RP3 gene (RPGR) 
1996 Co-supervisor of identification of XRP3 microdeletions 
1995 Senior author on positional cloning paper first non-syndromic deafness gene 

(POU3F4) 
1995 Senior author on paper describing that 40% of mutations in DFN3 are deletions 

situated 800 kb proximal to POU3F4 
1992 Co-supervisor of positional cloning Norrie disease gene 
1990 Cloning of choroideremia gene: first retinal dystrophy gene identified by 

positional cloning 
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1987 Identification of first microdeletions associated with classic choroideremia 
   

(Co)promoter of Ph.D studies: 

 Dr. I. Huber: „Cloning of a gene underlying X-linked mixed deafness‟; 6-11-1995. 

 Dr. S.M. van der Maarel: „Cloning of a gene for X-linked deafness (DFN3) and 
cloning of a candidate gene for X-linked mental retardation‟; 18-2-1997. 

 Dr. R. Roepman: „Elucidation of the molecular cause of retinitis pigmentosa type 3 
(RP3); 4-12-2000. 

 Dr. A.I. den Hollander: „Identification of the crumbs homologue 1 gene and analysis 
of its role in autosomal recessive retinal dystrophies‟; 8-3-2002. 

 Dr. J.J.C. van Lith-Verhoeven: „Clinical and molecular analysis of autosomal 
dominant retinal dystrophies‟; 5-3-2004.  

 Dr. B.J. Klevering, „Retinal dystrophies caused by mutations in the ABCA4 gene. An 
evaluation of the clinical spectrum‟; 26-11-2004. 

 Dr. S.L. Go, „Elucidation of the genetic causes of retinal detachment‟; 10-3-2006. 

 Dr. M.L.W. Luijendijk, „Elucidation of the molecular genetic basis of inherited hearing 
impairment‟; 4-4-2006. 

 Mrs. S. Yzer, „Ophthalmologic and molecular genetic studies of autosomal recessive 
retinal dystrophies‟; 2-7-2007. 

 Mrs. S. Dharmaraj, „Clinical and molecular analysis of Leber congenital amaurosis‟ ; 
2-7-2007. 

 Mrs. I. Gosens: Composition and function of the Crumbs protein complex in the 
mammalian retina; 11-3-2008. 

 
 
Research Grants: 
 
British Retinitis Pigmentosa Society 
Cloning and characterization of the full length candidate choroideremia gene and a homologous 
autosomal gene; F. Cremers / H. Ropers; EP 145.000; 09/1991 – 08/1994. 
 
Construction of retina and RPE specific cDNA libraries by PCR coupled subtractive 
hybridization: application to dystrophies of the retinal pigment epithelium; F. Cremers / A. 
Deutman; EP 40.000; 09/1995 – 08/1997. 
 
Elucidation of the molecular basis of autosomal recessive retinitis pigmentosa, cone-rod 
dystrophy, Stargardt disease, and age-related macular degeneration; F. Cremers / C. Hoyng; 
EP 33.460; 05/1998 – 04/1999. 
 
Identification of novel genes for Usher syndrome through expression profiling and genomic 
mapping of cDNAs expressed in the retina, retinal pigment epithelium and cochlea; F. Cremers / 
C. Cremers; EP 34.650; 07/1999 – 06/2000. 
 
Molecular pathology of X-linked retinitis pigmentosa (RP3); W. Berger / F. Cremers / H.H. 
Ropers; EP 135.000; 10/2000 - 9/2003. 
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Micro-array based high-throughput ABCA4 mutation analysis in patients with autosomal 
recessive retinitis pigmentosa and cone-rod dystrophy; A. Maugeri / F. Cremers; EP 22.290,-; 
7/2002 – 3/2003. 
 
Identification of three genes involved in autosomal dominant retinal dystrophies; A. den 
Hollander / F. Cremers; EP 120.000; 1/2003 – 12/2005. 
 

Dutch blindness foundations 
Identification of genetic factors involved in central blindness; C.Hoyng / F.Cremers; NLG 
200.000; 01/1998 – 12/1999. 
 
Identification of genetic factors involved in ablatio retinae; F.Cremers / C.Hoyng; NLG 450.000; 
01/2000 – 12/2003. 
 
Molecular genetic studies of Wagner disease and exudative vitreoretinopathy; F.Cremers / 
C.Hoyng/N. Boonstra/EvNouhuijs; EURO 70.000; 09/2005 – 11/2006. 
 
Inherited blindness, retinitis pigmentosa and cone-rod dystrophy: identification of molecular 
causes and genotype-phenotype correlation; L. van den Born, A. den Hollander, F. Cremers; 
2005-13. EURO 276.000; 2/2007 – 1/2010. 
 
Molecular genetic studies of Wagner disease and exudative vitreoretinopathy; F. Cremers, C. 
Hoyng, N. Boonstra, E. van Nouhuijs; EURO 195.000; 1/2007 – 12/2008. 
 

European community 
Biomed 2: Construction of an integrated transcriptional map of the human X-chromosome; 
H.Ropers / F.Cremers; NLG 160.000 
 
Fifth framework/Neurosciences: Retinal degeneration and control of cell polarity; Wijnholds / 
Cremers / Knust / Broccoli / Rashbass / Le Bivic; Euro 1.950.000 (Euro 409.000,- for research 
F. Cremers) 
 
Sixth framework/Marie Curie Research Training Network: European Retinal Research Network 
(RetNet). Manager: T. Wheeler-Schilling; participants: Bhattacharya, Humphries, Wissinger, 
Ballabio, Leveillard, Poch, Cremers, van Veen, Ueffing. Total budget: Euro 3.679.134,-; 
Nijmegen part: Euro 313.209,-; 7/2004-7/2006. 
 
Functional Genomics of the Retina in Health and Disease (Evi-Genoret), Integrated Project 
LSHG-CT-2005-512036. Fourteen European groups participate. F. Cremers, R. Roepman et al. 
Total budget 10.000 kEUR – 330 kEUR Nijmegen; 1/2005 – 12/2008. 
 

Foundation Fighting Blindness Inc 
Isolation of novel retina and RPE specific cDNAs through subtraction hybridization-PCR I; 
F.Cremers / C.Hoyng / A.Deutman; USD 315.000; 9/1996 - 08/1999 
 
Cloning of genes underlying X-linked retinitis pigmentosa type 2 and type 3; F.Cremers / 
W.Berger / H.Ropers; USD 303.000; 09/1996 - 08/1999. 
 
Isolation of novel retina and RPE specific cDNAs through subtraction hybridization-PCR II; 
F.Cremers / C.Hoyng / A.Deutman; USD 204.800; 09/1999 - 08/2002. 
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Elucidation of the molecular processes underlying a severe form of autosomal recessive retinitis 
pigmentosa (RP12); A.den Hollander / F.Cremers; USD 178.000; 09/1999 - 08/2002. 
 
Isolation of novel retina and RPE specific cDNAs through subtraction hybridization-PCR III; 
F.Cremers / A.den Hollander / C.Hoyng; USD 150.000; 06/2002 - 05/2005. 
 

Foundation for Retinal Research 
LCA5 (lebercilin): molecular genetic, functional, mouse KO, and gene rescue studies; J. 
Bennett, A. den Hollander, R. Koenekoop, P. Nishina, R. Roepman, F. Cremers; Total: 
1078 kEUR; 498 kEUR Nijmegen; 1/2008 – 12/2011. 
 

Macula Society 
Linkage study in benign concentric annular macular dystrophy; F.Cremers / A.Deutman; USD 
7.000 
 

The Netherlands Organization for Scientific Research 
Study of structure-function relationships for the choroideremia candidate gene located in Xq21; 
F.Cremers / H.Ropers / B.Wieringa; NLG 280.000; 11/1991 – 10/1995. 
 
Molecular characterization of the Xq21 region: isolation of genes for mental retardation and 
deafness by positional cloning; H.Ropers / F.Cremers; NLG 400.000; 06/1992 – 05/1996. 
 
Molecular and functional analysis of the X-linked mixed deafness (DFN3) gene encoding the 
POU domain transcription factor Brain 4; F.Cremers / H.Ropers; NLG 279.000; 06/1995 – 
11/1997. 
 
Choroideremia mice: embryo rescue through doxycycline inducible Rep-1 transgene expression; 
H.Ropers / F.Cremers; NLG 279.000; 09/1997 - 08/2000. 
 
Research into the molecular causes of non-syndromal sensorineural deafness; C.Cremers / 
F.Cremers; NLG 400.000; 06/1998 – 05/2001 
 
Cloning of genes involved in non-syndromic hearing impairment; F.Cremers; NLG 277.000; 
05/1999 - 04/2003 
 

University Medical Center Nijmegen 
Molecular and functional characterization of two novel ABC transporters preferentially expressed 
in the RPE; F.Cremers / F.Russel; CAD 80.000; 08/2001 - 07/2003. 
 
A new genetic approach: homozygosity mapping in patients with LCA in outbred populations; A. 
den Hollander, F. Cremers; 2008-19; Euro 205.000. 

 
Forschung contra Blindheit, Initiative Usher Syndrom, e.V. 
Development of Usher Syndrome Chip; Cremers / Kremer / Cremers; Euro 45,000,-; 11/2003 – 
5/2004. 
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Summary of scientific accomplishments 

 
Our research group over the last 15 years has been on the forefront of the elucidation of 
the molecular genetic causes of inherited blindness. Initially, we strongly focussed on X-
linked chorioretinal diseases such as choroideremia, Norrie disease, X-linked retinitis 
pigmentosa (RP), and congenital stationary night blindness. In the last 10 years, we 
shifted our research towards the understanding of the most frequent causes of inherited 
autosomal retinal defects (e.g. Stargardt disease, autosomal recessive cone-rod 
dystrophy, autosomal recessive and dominant RP, Leber congenital amaurosis), and 
deaf-blindness (Usher syndrome). In the last 5 years, we introduced technology to 
perform functional genomics and proteomics in the area of inherited blindness and 
Usher syndrome. 
 
Major accomplishments 
i. Identification of the first retinal dystrophy gene (choroideremia gene) by positional 
cloning 
Employing cytogenetically visible Xq21 deletions associated with syndromic forms of 
choroideremia, we mapped all (in 1988 known) 200 genomic X-chromosomal DNA 
clones using Southern blotting and were able to fine-map one particular probe that 
detected submicroscopic deletions in 3 patients with non-syndromic choroideremia. 
Genomic walking and jumping experiments enabled us to identify additional deletions, 
and finally, to clone the choroideremia gene. The choroideremia gene was the 6

th
 

human disease gene overall, and the 1
st
 retinal disease gene, identified by means of 

positional cloning. Approximately 1/3 of choroideremia patients carry partial or whole 
gene mutations. The remainder of the choroideremia-associated mutations consistently 
result in CHM protein truncation. Through functional cloning, dr. M. Seabra and co-
workers subsequently identified the choroideremia gene as a catalytic subunit of Rab 
geranylgeranyl transferase. We showed that the CHM gene, as well as an intronless 
homolog (CHML) on chromosome 1q are expressed ubiquitously and show overlapping 
enzymatic activity though there are differences in Rab substrate specificities. We 
showed that Chm knock-out mice are embryonic lethal due to vascular abnormalities of 
the placenta. The Chm defect cannot be transmitted through from heterozygous 
females to female offpring because of preferential paternal X-inactivation of the Chm 
gene. The underlying molecular cause of choroideremia remains enigmatic. 
 
ii. Positional cloning of the Norrie disease gene 
Employing deletion mapping, the Norrie disease protein (NDP) gene was identified. 
Norrie disease in 1/3 of cases is associated with deafness and mental retardation. 
Subsequent studies revealed that this gene also is a frequent cause of exudative 
vitreoretinopathy. The NDP gene recently was shown to be a ligand for the FZD4/LRP5 
co-receptors, which are mutated in 20% and 15% of patients with familial exudative 
vitreoretinopathy. 
 
iii. Positional cloning of the X-linked RP3 gene 
In 1993 we focussed on the cloning of the elusive X-linked RP3 gene which had been 
refractory to cloning since the first genetic linkage studies in 1984 by dr. Bhattacharya 
and co-workers. Extensive genomic walking and mutation anaysis studies yielded the 
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retinitis pigmentosa GTPase regulator (RPGR) gene which is mutated in 70% of 
patients with X-linked RP. Subsequent studies revealed the RPGR gene also to be 
involved in a significant proportion of isolated males with RP or CRD, as well as X-linked 
recessive and dominant cone-rod dystrophy. Mutations in the RPGR gene, together with 
mutations in the ABCA4 and USH2A genes, are the most frequent cause of inherited 
blindness. 
 
iv. Identification of the major gene (ABCA4) underlying autosomal recessive cone-rod 
dystrophy 
Upon the identification of the ABCA4 gene by dr. R. Allikmets and colleagues, we found 
splice site mutations in a pseudo-automal dominant family with cone-rod dystrophy and 
retinitis pigmentosa. The predicted effect of these mutations enabled us and others to 
develop a genotype-phenotype model for ABCA4-associated retinal dystrophies, in 
which the residual ABCA4 activity is inversely correlated with the severity of retinal 
disease. Comprehensive mutational analysis of patients with STGD1 and arCRD 
corroborated this model and also revealed the presence of ethnic founder mutations in 
the ABCA4 gene. 
 
v. Cloning of one of the most frequently mutated gene in patients with Leber congenital 
amaurosis (CRB1) 
Through the construction of a subtraction cDNA library from the retina, we identified 
several novel retinal genes, one of which (CRB1), was found to be mutated in patients 
with arRP and preserved para-arteriolar RPE, RP and Coats‟ like vasculopathy, and 
most importantly, in Leber congenital amaurosis (LCA). In fact, mutations in CRB1 are 
the most frequent cause of LCA in the Netherlands, Belgium and Spain (15-30% of the 
cases). The CRB1 protein is a transmembrane protein located in a rim around the 
photoreceptor inner segments, at the outer limiting membrane, where it serves as an 
attachment point for a large complex of intracellular proteins (MPP5, MPP4, MUPP1, 
INADL) involved in photoreceptor cell maintenance and polarity.  

 
vi. Cloning of the LCA gene RPGRIP1 
By employing a YTH approach, we identified an interactor of RPGR, denoted RPGR-
interacting protein 1, which together with RPGR is located at the photoreceptor 
connecting cilium and outer segments, and in several other retinal cell types. Others 
soon thereafter identified RPGRIP1 mutations in ~5% of patients with LCA.  
 
vii. Identification of 51 novel exons of the major gene underlying Usher syndrome, 
USH2A 
Sequence analysis of a sizeable cohort of patients with Usher syndrome type 2 revealed 
heterozygous USH2A gene mutations in a large proportion of patients. Detailed 
genomic sequence analysis enabled us to identify a second isoform which is encoded 
by 51 additional exons next to the 21 previously identified exons of the USH2A. This 
important finding not only has had a major impact on the molecular genetic analysis of 
Usher syndrome patients, but also has led to a re-appraisal of the putative function of 
the USH2A protein. The 3‟ end of the USH2A gene encodes a transmembrane domain 
as well as an 118-amino acid cytoplasmic domain which carries a PDZ-binding domain. 
Protein-protein interaction studies recently enabled us to link USH2A to Harmonin, 
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encoded by the USH1C gene, thereby establishing a molecular link between USH1 and 
USH2 proteins.   
 
viii. Identification of molecular interaction between RPGRIP1 and NPHP4 
YTH screening of a retinal library using the C2 domain of RPGRIP1 yielded cDNA 
fragments of NPHP4, encoding the nephronophtisis 4 protein. Mutations in NPHP4 were 
previously identified in patients with Senior-Løken syndrome, a combination of juvenile 
renal failure (nephronophtisis) and retinitis pigmentosa. LCA-associated missense 
mutations in the C2 domain of RPGRIP1, as well as Senior-Løken syndrome-associated 
missense mutations in the NPHP4 interacting domain, disrupted the RPGRIP1-NPHP4 
interaction. These findings likely explain the retinal dystrophy in patients with Senior-
Løken syndrome and open new research opportunities to elucidate the renal failure.  
 
ix. Identification of CSPG2/Versican mutations in patients with Erosive vitreoretinopathy 
and Wagner disease 
Upon the identification of a splice site mutation in CSPG2/Versican in one Japanese 
family with Wagner disease, we identified CSPG2/Versican splice site mutations in 6 
additional Dutch families with Wagner disease and a family with erosive 
vitreoretinopathy. Moreover, we identified a consistent upregulation of mRNA splice 
variants V2 and V3 in patients with splice site mutations. 
 
x. Identification of the most frequently mutated LCA gene 
We identified the CEP290 gene by combining linkage results and published data. One 
particular splicing mutation resides deep intronic and activates a cryptic exon which, 
when spliced in the mRNA, results in a stopcodon. Mutations in CEP290 were found in 
~1/5 of all LCA patients, rendering it the most frequently mutated LCA gene to date. 
 
xi. Identification of the LCA5/Lebercilin gene 
Homozygosity mapping combined with bioinformatics enabled us to identify the elusive 
LCA5 gene, encoding Lebercilin. Lebercilin, together with CEP290 and RPGRIP1, 
resides at the connecting cilium. 
 
xii. Identification of an autosomal recessive mode of inheritance for basal laminar drusen 
In 5 of 30 families with basal laminar drusen, we identified compound heterozygous 
variants in the most important AMD associated gene, CFH. In several families we found 
that CFH null alleles, combined with the His402 allele, underlie basal laminar drusen, an 
endophenotye of age-related macular degeneration. 
 
Minor accomplishments 
i. Contributions to the identification of retinal disease genes 
We contributed in different ways to the identification of the X-linked RP2 gene (patient 
resources, co-supervision early phase of the study), the autosomal dominant RP type 
13/PRPC8 gene (patient resources), and the autosomal recessive congenital stationary 
night blindness gene GRM6 (patient resources).  
 
ii. Co-development of high-throughput mutation analysis microarrays for STGD1/arCRD 
and LCA  
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Under the supervision of dr. R. Allikmets and in collaboration with Asper Biotech, we 
aided the development of allele-specific primer extension (APEX)-type mutation 
microarrays for the ABCA4 gene, the only gene mutated in autosomal recessive 
Stargardt disease (STGD1), and the major gene mutated in autosomal recessive CRD. 
The ABCA4 mutation microarray detects 60% of the theoretically expected mutations in 
STGD1 patients, in comparison to 80% of mutations detected by sequence analysis. 
Likewise, we contributed to the development of a mutation microarray for Leber 
congenital amaurosis, we detects mutations in 33% of LCA patients. Both microarrays 
have been implemented in routine molecular diagnostics. 
 
iii. Development of high-throughput mutation analysis microarrays for Usher syndrome 
In the last decade, 8 Usher syndrome genes have been identified which collectively 
contain approximately 350 protein-coding exons and 500 pathologic variants. In 
collaboration with Asper Biotech, we developed an APEX-type mutation microarray 
which detects mutations in ~50% of USH type 1 and 30% of USH type 2 patients. This 
microarray will be improved on a yearly basis and is available for routine molecular 
diagnostics.   
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Publications F.P.M. Cremers (up to 1-2-2008) 
 
Boon, C. J. F., Klevering, B. J., Hoyng, C. B., Zonneveld-Vrieling, M. N., Nabuurs, S. B., Blokland, E., 
Cremers, F. P. M., & den Hollander, A. I. Basal laminar drusen caused by compound heterozygous 

variants in the CFH gene. (2008) Am. J. Hum. Genet. 82, 516-523. 
 
Frank, V., den Hollander, A. I., Bruchle, N. O., Zonneveld, M. N., Nurnberg, G., Becker, C., Bois, G. D., 
Kendziorra, H., Roosing, S., Senderek, J., Nurnberg, P., Cremers, F. P. M., Zerres, K. & Bergmann, C. 
Mutations of the CEP290 gene encoding a centrosomal protein cause Meckel-Gruber syndrome. (2008) 

Hum. Mutat. 29, 45-52. 
 
Arts, H. H., Doherty, D., van Beersum, S. E., Parisi, M. A., Letteboer, S. J., Gorden, N. T., Peters, T. A., 
Marker, T., Voesenek, K., Kartono, A., Ozyurek, H., Farin, F. M., Kroes, H. Y., Wolfrum, U., Brunner, H. 
G., Cremers, F. P. M., Glass, I. A., Knoers, N. V. A. M. & Roepman, R. Mutations in the gene encoding the 
basal body protein RPGRIP1L, a nephrocystin-4 interactor, cause Joubert syndrome. (2007) Nat. Genet. 

39, 882-888. 
 
Boon, C. J. F., van Schooneveld, M. J., den Hollander, A. I., van Lith-Verhoeven, J. J., Zonneveld-Vrieling, 
M. N., Theelen, T., Cremers, F. P. M., Hoyng, C. B. & Klevering, B. J. Mutations in the peripherin/RDS 
gene are an important cause of multifocal pattern dystrophy simulating STGD1/fundus flavimaculatus. 
(2007) Br. J. Ophthalmol. 91, 1504-1511. 
 
Boon, C. J. F., Klevering, B. J., den Hollander, A. I., Zonneveld, M. N., Theelen, T., Cremers, F. P. M. & 
Hoyng, C. B. Clinical and genetic heterogeneity in multifocal vitelliform dystrophy. (2007) Arch. Ophthalmol. 

125, 1100-1106. 
 
Collin, R. W., Kalay, E., Oostrik, J., Caylan, R., Wollnik, B., Arslan, S., den Hollander, A. I., Birinci, Y., 
Lichtner, P., Strom, T. M., Toraman, B., Hoefsloot, L. H., Cremers, C. W. R. J., Brunner, H. G., Cremers, 
F. P. M., Karaguzel, A. & Kremer, H. Involvement of DFNB59 mutations in autosomal recessive 

nonsyndromic hearing impairment. (2007) Hum. Mutat. 28, 718-723. 
 
den Hollander, A. I., van Lith-Verhoeven, J. J., Arends, M. L., Strom, T. M., Cremers, F. P. M. & Hoyng, C. 
B. Novel compound heterozygous TULP1 mutations in a family with severe early-onset retinitis 

pigmentosa. (2007) Arch. Ophthalmol. 125, 932-935. 
 
den Hollander, A.I., Lopez, I., Yzer, S., Zonneveld, M.N., Janssen, I.M., Strom, T.M., Hehir-Kwa, J.Y., 
Veltman, J.A., Arends, M.L., Meitinger, T., Musarella, M.A, Born, L.I. van den, Fishman, G.A., Maumenee, 
I.H, Rohrschneider, K., Cremers, F.P.M. & Koenekoop, R.K. Identification of novel mutations in patients 
with Leber congenital amaurosis and juvenile RP by genome-wide homozygosity mapping with SNP 

microarrays. (2007) Invest. Ophthalmol. Vis. Sci., 48, 5690-5698. 
 
den Hollander, A. I., Koenekoop, R. K., Mohamed, M. D., Arts, H. H., Boldt, K., Towns, K. V., Sedmak, T., 
Beer, M., Nagel-Wolfrum, K., McKibbin, M., Dharmaraj, S., Lopez, I., Ivings, L., Williams, G. A., Springell, 
K., Woods, C. G., Jafri, H., Rashid, Y., Strom, T. M., van der, Z. B., Gosens, I., Kersten, F. F., van, W. E., 
Veltman, J. A., Zonneveld, M. N., van Beersum, S. E., Maumenee, I. H., Wolfrum, U., Cheetham, M. E., 
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