
SUPPLEMENTAL METHODS  

 

Filtering strategy for WES 

Our variant prioritization plan was focused on identifying rare, protein-altering variants 

consistent with an autosomal recessive inheritance pattern within the regions of interest 

identified by linkage analysis. We therefore assumed that the causal variant would satisfy the 

following criteria: the causal variant (1) belongs to the regions of interest identified by linkage 

analysis (2) segregates perfectly with disease status (3) is either novel or not referenced as a 

polymorphism (minor allele frequency ≥ 1%) in databases such as dbSNP, 1000 genome 

projects and an in-house exome sequencing variant database (4) alters a protein’s amino-acid 

sequence, and is likely to disrupt the function of that protein. 

The variant identified by exome sequencing was validated by Sanger sequencing, and 

segregation analysis in the family was verified. Sequence chromatograms were analyzed 

using the Sequencher software (Gene Codes, Ann Arbor, MI). Positions of mutations were 

numbered with the A of the ATG-translation initiation codon in the reference cDNA sequence 

being 1. The functional consequence of each variant was predicted using SIFT 

(http://sift.jcvi.org/www/SIFT_enst_submit.html) and PolyPhen2 

(http://genetics.bwh.harvard.edu/pph2/). 

 

RNA extraction and RT-PCR 

Total cellular mRNA was isolated using Qiagen Extraction Kit, then treated with DNase I. 1 

µg of total RNA was reverse-transcribed using Superscript II (Life Technologies). Relative 

expression levels of the TTC21B mRNA were determined by real-time RT-PCR using 

Absolute SYBR Green ROX Mix (ABgene) using specific primers (human TTC21B forward: 

5'-AGCATGCTCTGGCTCATGAA.-3'; human TTC21B reverse: 5'-

TTGACAACGTCCATCCTCCAT-3'). TTC21B expression performed in triplicate was 

normalized to HPRT mRNA expression. Data were analyzed with the 2−ΔΔCt method. 

http://genetics.bwh.harvard.edu/pph2/















