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Retinal ciliopathies
 (1)

 can occur as isolated retinal conditions or in combination with other 

ciliopathies which encompass ectodermal, cerebrorenal and metabolic disorders and are caused by 

a wide array of genetic mutations.
 (1) , (2), (3), (4),  (5), (6),  (7), (8),  (9), (10), (11) , (12) , (13), (14), (15), (16), (17), (18),  (19) 

 

 

Cone-rod ciliopathies: Listed by IK Jalili, 2010. Revised November 2011. http://www.jalili.co/CRC/CRC_T2011.pdf 

 

A) Ectodermal Disorders 
  

Amelogenesis imperfecta  

 Jalili syndrome  (OMIM 217080)
 (20) , (21)

          

 CNNM4: 2q11
 (5), (6)

 

 

 Retinal phenotype A  

 Gaza A           c.599→A; p.Ser200yr 
(5)

 

 Kosovar 1       c.1312dupC; p.Leu438ProfsX9
 (5), (22)

     

 Kosovar 2       c.1312dupC; p.Leu438ProfsX9 

 Kosovar 3       c.1312dupC; p.Leu438ProfsX9
 (23)

 

 Lebanese         c.707G→A; p.R236Q
 (6)`

 

 Unknown        c.971T→C; p.L324P
 (6)

 

 

Retinal Phenotype B  

 Gaza B
 (21)

       c.1813C→T; p.Arg605X 
(5)

  

 Scottish            c.971T→C; p.Leu324Pro /   

                          c.1690C→T; p.Gln564X
 (5)

 

 Turkish            c.586T→C; p.Ser196Pro
 (5)

 

  

Retinal phenotype unspecified  

 Iranian              c.1-?_1403+?del
 (5)

 

 Guatemalan      c.2149C→T; p.Gln717X) /  

                           c.62_145del; pLeu21HisfsX185
 (5)

 

 

Hypertrichosis with trichomegaly (OMIM 204110)  

Cone-rod congenital amaurosis 
(1)

 

 

Hypotrichosis (OMIM 601553)  

 Hereditary Juvenile macular degeneration (HJMD) 

 CDH3 (16q22.1) 
(7)

 

 Group1: Single nucleotide deletion (981delG) encoding P-

cadherin 
(8)

 

 Group 2: Missense mutation (R503H) 
(9)

 

 Alopecia of scalp and eyelashes 
(10)

 

 Aplasia cutis congenital with high myopia  (OMIM 600360) 
(11)

 

 

B) Dysmorphic Syndromes 
   

Spondylometaphyseal dysplasia 
(12), (13)

 

 cleft lip
 (14)

 

 

C) Metabolic Dysfunctions 
   

Thiamine-responsive megaloblastic anaemia 

(TRMA, Rogers syndrome)
 (15)

 (OMIM 249270) 
 

 SLC19A2 loc 1q23.3 

 

D) Cerebro-Renal Disorders 
 

 Bardet Biedl syndrome and Variants (OMIM 

209900)
 (16), (24) (25) 

 

 BBS1 (BBS2L2): 11q13.1  

 BBS2 (BBS, MGC20703): 16q21 (c.565C>T;   

p.ArgR189Stop) 

 ARLS6 (BSS3): 3q11.2  

 BBS4: 15q22.3-q23 

 BBS5: 2q31.1 (c.123delA; p.Gly42GlufsX11) 

 MKKS (BBS6): 20p12 

 BBS7 (BBS2L1): 4q27  

(g.47247455_47267458del20004insATA;  

p.Met284LysfsX7) 

 TTC8 (BSS8): 14q31.3 (1- c.459+1G>A; 

p.Pro101LeufsX12);  

 (c.355_356insGGTGGAAGGCCAGGCA;  

p.Thr124ArgfsX43) 

 BBS9 (B1, C18, D1, MGC118917): 7p14 

 BBS10:  10 D1 (C91LfsX4(C91fsX95)  

 TRIM32 (BBS11): 9q33.1 

 BSS12 (C4orf24): 4q27 

 MKS1 (BBS13): 17q22 

 CEP290 (BBS14): 12q21.32 

 TMEM67 (HBTS6, MKS3): 8q22.1 

 

 Biemond syndrome (plus iris coloboma) 

 

 Alström syndrome (OMIM 203800) 
(17)

 

 NPHP1 ;  AHI1 ;  CEP290 (NPHP6) ;  TMEM67 

(MKS);  JBTS1;  CORS2 (JBTS2);   

 

Spinocerebellar ataxia type 7 (OMIM 164500) 
(18), 

(19) 
;  ATXN7 (ADCAII, OPCA3, SCA7): 3p21.1-p12 

http://www.jalili.co/CRC/CRC_T2011.pdf


 

2 

 

   

References 

 

1. Jalili IK. Cone-rod congenital amaurosis associated with congenital hypertrichosis: an 

autosomal recessive condition. J Med Genet 1989;26(8):504-510.  

2. Adams NA, Awadein A, Toma HS. The retinal ciliopathies. Ophthalmic Genet 

2007;28(3):113-125.  

3. Inglehearn CF. Molecular genetics of human retinal dystrophies. Eye (Lond) 1998;12(Pt 

3b):571-579.  

4. Wissinger B, Gamer D, Jagle H, Giorda R, Marx T, Mayer S, Tippmann S, Broghammer 

M, Jurklies B, Rosenberg T, Jacobson SG, Sener EC, Tatlipinar S, Hoyng CB, Castellan C, 

Bitoun P, Andreasson S, Rudolph G, Kellner U, Lorenz B, Wolff G, et al. CNGA3 mutations 

in hereditary cone photoreceptor disorders. Am J Hum Genet 2001;69(4):722-737.  

5. Parry DA, Mighell AJ, El-Sayed W, Shore RC, Jalili IK, Dollfus H, Bloch-Zupan A, 

Carlos R, Carr IM, Downey LM, Blain KM, Mansfield DC, Aref P, Shahrabi M, Abbasi M, 

Heidari M8, Michaelidis M, Moore AT, Kirkham J, Inglehearn CF. Mutations in CNNM4 

cause Jalili syndrome, autosomal recessive cone-rod dystrophy and amelogenesis imperfecta.Am J 

Hum Genet 2009;84(2):266-273.  

6. Polok B, Escher P, Ambresin A, Chouery E, Bolay S, Meunier I, Nan F, Hamel C, Munier 

FL, Thilo B, Mégarbané A, Schorderet DF. Mutations in CNNM4 cause recessive cone-rod 

dystrophy with amelogenesis imperfecta. Am J Hum Genet 2009;84(2):259-265.  

7. Kjaer KW, Hansen L, Schwabe GC, Marques-de-Faria AP, Eiberg H, Mundlos S, 

Tommerup N, Rosenberg T. Distinct CDH3 mutations cause ectodermal dysplasia, ectrodactyly, 

macular dystrophy (EEM syndrome). J Med Genet 2005;42(4):292-298.  

8. Sprecher E, Bergman R, Richard G, Lurie R, Shalev S, Petronius D, Shalata A, Anbinder 

Y, Leibu R, Perlman I, Cohen N, Szargel R. Hypotrichosis with juvenile macular degeneration 

caused by mutation in CDH3, encoding P-cadherin. Nat Genet 2001;29(2):134-136.  

9. Indelman M, Hamel CP, Bergman R, Nischal KK, Thompson D, Surget MO, Ramon 

M,Ganthos H, Miller B, Richard G, Lurie R, Leibu R, Russell-Eggitt I, Sprecher E. 

Phenotypic diversity and mutation spectrum in hypotrichosis with juvenile macular dystrophy. J 

Invest Dermatol 2003;121(5):1217-1220.  

10. Samra D, Abraham FA, Treister G. Inherited progressive cone-rod dystrophy and alopecia. 

Metab Pediatr Syst Ophthalmol 1988;11(1-2):83-85.  

11. Gershoni-Baruch R, Leibo R. Aplasia cutis congenital, high myopia, and cone-rod 

dysfunction in two sibs: a new autosomal recessive disorder. Am J Med Genet 1996;61(1):42-44.  

12. Walters BA, Raff ML, Hoeve JV, Tesser R, Langer LO, France TD,Glass IA, Pauli RM. 

Spondylometaphyseal dysplasia with cone rod dystrophy. Am J Med Genet 2004;129(3):265-276.  

13. Sousa SB, Russell-Eggitt I, Hall C, Hall BD, Hennekam RC. Further delineation of 

spondylometaphyseal dysplasia with cone-rod dystrophy. Am J Med Genet 2008;146A(24):3186-

3194.  



 

3 

 

   

14. Ausems MG, Wittebol-Post D, Hennekam RC. Cleft lip and cone-rod dystrophy in a 

consanguineous sibship. Clin Dysmorphol 1996;5(4):307-311.  

15. Meire FM, Van Genderen MM, Lemmens K, Ens-Dokkum MH. Thiamine-responsive 

megaloblastic anemia syndrome (TRMA) with cone-rod dystrophy. Ophthalmic Genet 

2000;21(4):243-250.  

16. Harville HM, Held S, Diaz-Font A, Davis EE, Diplas BH, Lewis RA, Borochowitz ZU, 

Zhou W, Chaki M, Macdonald J, Kayserili H, Beales PL, Katsanis N, Otto E, Hildebrandt F. 

Identification of 11 novel mutations in 8 BBS genes by high-resolution homozygosity mapping.  

 J Med Genet 2010 ;47(4):262-7. 

17. Russell-Eggitt IM, Clayton PT, Coffey R, Kriss A, Taylor DS, Taylor JF. Alström 

syndrome: report of 22 cases and literature review. Ophthalmology 1998;105:1274-1280.  

18. Aleman TS, Cideciyan AV, Volpe NJ, Stevanin G, Brice A, Jacobson SG. Spinocerebellar 

ataxia type 7 (SCA7) shows a cone-rod dystrophy phenotype. Exp Eye Res 2002;74(6):737-745.  

19. Michalik A, Martin JJ, Van Broeckhoven C. Spinocerebellar ataxia type 7 associated with 

pigmentary retinal dystrophy. Eur J Hum Genet 2004;12(1):2-15.  

20. Jalili IK, Smith NJ. A progressive cone-rod dystrophy and amelogenesis imperfecta: a new 

syndrome. J Med Genet 1988;25:738-740.  

21. Jalili IK. Eye (Lond). 2010;24(11):1659-68.  

22. Michaelides M, Bloch-Zupan A, Holder GE, Hunt DM, Moore AT. An autosomal 

recessive cone–rod dystrophy associated with amelogenesis imperfecta. J Med Genet 

2004;41:468-473.  

23. Zobor D, Kaufmann DH, Weckerle P, Sauer A, Wissinger B, Wilhelm H, Kohl S. Cone-

rod dystrophy associated with amelogenesis imperfecta in a child with neurofibromatosis type 1. 

Ophthalmic Genet. 2012;33(1):34-8. 

24. Traboulsi EI. Cone Dystrophies. In: Traboulsi EI (ed). Genetic diseases of the eye. Oxford 

University Press: New York; 1998. pp 357-365.  

25. Hamel C. Cone rod dystrophy. Orphanet J Rare Dis 2007;2:7. 


