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Figure S1 
 
Mapping of homozygous regions. The homozygous regions (black boxes) are schematically 
represented on human chromosomes.  
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Homozygous regions larger than 3 Mb observed in the genomes of the affected members of family A,  
as detected by Affymetrix human mapping 50K XbaI array. 
 
Region 1: chromosome 2 
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Region 2: chromosome 16 

Region 3: chromosome 3  

 
Region 4: chromosome 4 

 
Region 5: chromosome 11 
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Region 6: chromosome 5 

 
Region 7: chromosome 10 

 
Region 8: chromosome 2 
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Figure S2 
 
Cross-species alignment of mutation-harbouring CNNM4 regions (A,C) and paralog 
comparison (B,D) of human (h) and mouse (m) CNNM genes. Black boxes above sequence 
comparisons represent the beginning of the second transmembrane (TM) domain (A), respectively the 
end of the fourth TM domain (C). * denotes amino acid identity. 
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Figure S3 
 
Cnnm4 mRNA expression is at its highest levels in the mouse retina. Mouse Cnnm1, -2, -3 and -
4 mRNA expression was assessed by RT-PCR (Panel A) and quantitative PCR (Panel B) in mouse 
brain, retina, cornea, lens and RPE with attached choroid (RPE) samples. Pooled total RNA samples 
of 2 mice were used for each experiment. For RT-PCR, amplified PCR fragments were analyzed on a 
2% agarose gel and fragments of the expected size were detected, respectively 440 bp for Cnnm1, 
333 bp for Cnnm2, 195 bp for Cnnm3, 280 bp for Cnnm4 and 198 bp for the control gene RL8 
(ribosomal protein L8), as indicated by the 1kb Molecular Weight Marker (M; Roche, Basel, 
Switzerland). Quantitative PCR was performed on three samples in duplicate (+/-SEM) and all Cnnm 
mRNA expression levels were normalized to RL8 expression. Cnnm4 expression was also analysed in 
mandibula, upper and lower incisives by RT-PCR (Panel C) and quantitative PCR (Panel D). 
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Table S1 
 
List of sequenced genes in the homozygous region of chromosome 2 
 
Gene ID Physical position Number of OMIM 
  on Chr 2 (start) exons   
TEKT4 94'900'959 6  

MAL 95'055'156 4 188860 

PROM2 95'303'972 24  

CSEN 95'326'799 9 604662 

TRIM43 95'621'493 7  

FAHD2A 95'432'203 8  

ARID5A 96'566'195 6 611583 

LMAN2L 96'735'396 8 609552 

SEMAC4C 96'889'201 15 604462 

COX5B 97'628'953 4 123866 

ACTR1B 97'638'863 11 605144 

STARD7 96'214'324 8  

CNNM4 96'790‘366 7 607805 

CNNM3 96'845'718 8 607804 
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Table S2 
 
Primers and PCR conditions for human CNNM4 

Exon   Forward primer (5’-3’) Reverse primer (5’-3’) Annealing T° 

1a  CTGCTCCACCTTAAGCGACT TAGACAACCTCATCGGGTCC 60°C + betaine 

1b  TAATTACGGTGCTGCTGGTG GAACGATTTTGGAGCGGTAG 60°C 

2 + 3  CCCCATCCTGGTGACTTATG CATAGGACGAGGGCTGCAG 60°C + betaine 

4  CGGGAGTCGTCTGAGCAC CCCACTGTCCCTTGTTCCT 58°C + betaine 

5  GAGGTGCATGGCTTCCCT CGACACCAGAACTGAGCATG 60°C + betaine 

6  CTTCCATGGGATGAGGTGAG AAACCCGAGATGCCTTTTTC 58°C 

7  TGTAAGGGCTTCCAGAGACG GGGTAGCTGTGATCAGGGAC  60°C + betaine 

dupC  CTATACTCGCATCCCGGTGT GAACGATTTTGGAGCGGTAG 60°C + betaine 

R236Q  CAACATCTCCAGCAACCTGA CTTCTCTGCTCGTTGCTCCT 60°C + betaine 

L324P  ACCTCAGGCCCTGTGCTC  TATTGGACTGCTCGTCTTCG  60°C  
 
 
WAVE primers and conditions for human CNNM4 

Mutation Temperature  %B buffer  

dupC  60°C   58%   

R236Q  62.9°C  60.5% 

L324P  60.4°C  59% 



AJHG, Volume 84 

9 

Table S3 
 
Primers for RT-PCR and real-time PCR of the mouse Cnnm genes 

Gene   Forward primer (5’-3’) Reverse primer (5’-3’)      Annealing T°  

Cnnm1  GATCACACGACAACAGTACC TCAAGGTTCTCAGCAGCTTC   58 

Cnnm2  TCTCTGCCTTTAAGCAGACG CCATCACACCATAGTAGGAG   58 

Cnnm3  ACATCGTGGACATGCTCTAC CCTCATTGTTCACCTTCTGC   58 

Cnnm4  AGCAACCAGTTTGGCAGCTG GATCCTCGAGTCAGATGGTTTCCTCTTCGGAG 58 

 
Primers for RT-PCR of mouse Cnnm4 in mandibula and teeth 

Gene   Forward primer (5’-3’) Reverse primer (5’-3’)     Annealing T° 

Cnnm4  CTCTAGGAGGCACTCTTCTGC  ATCCTCAGCCAGCCATGC   60 

 


