
Supplemental data 

Whole-Exome Sequencing in a South American Cohort 
Links ALDH1A3, FOXN1 and Retinoic Acid Regulation 
Pathways to Autism Spectrum Disorders 
Oscar. A. Moreno-Ramos1, Ana María Olivares2, Neena B. Haider2, Liga Colombiana de 

Autismo3, María C. Lattig1 
1.Universidad de los Andes, Facultad de Ciencias, Departamento de Ciencias Biológicas, Bogotá D.C. – Colombia 
2. Schepens Eye Research Institute, Massachusetts Eye and Ear Infirmary, Department of Ophthalmology, Harvard Medical 
School, Boston (MA) – United State 
3.Liga Colombiana de Autismo, Bogotá D.C. – Colombia 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 



 
Table S1. Retinoic Acid Response Elements (RAREs) found 30000bp upstream and 1000bp 

downstream from the initial transcription site in both DNA strands for ALDH1A3 and FOXN1 

genes in humans, and Aldh1a3 and Foxn1 genes in mice. Relative positions are given from 

the initial transcription site of each gene. 

 

Gene RARE pattern Relative 
Position Strand Score ln(P-value) < CutOff
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Foxn1

5'-(A/G)G(G/T)(G/T)(G/C)A-NNNNN-(A/G)G(G/T)(G/T)(G/C)A-3' 10.69 -11.09 < -9.489

5'-(A/G)G(G/T)(G/T)(G/C)A-NN-(A/G)G(G/T)(G/T)(G/C)A-3' 10.61 -11.09 < -9.456

5'-(A/G)G(G/T)(G/T)(G/C)A-N-(A/G)G(G/T)(G/T)(G/C)A-3' 10.58 -11.09 < -9.441

Mouse

Aldh1a3

5'-(A/G)G(G/T)(G/T)(G/C)A-NNNNN-(A/G)G(G/T)(G/T)(G/C)A-3' 10.69 -11.09 < -9.489

5'-(A/G)G(G/T)(G/T)(G/C)A-N-(A/G)G(G/T)(G/T)(G/C)A-3' 10.58 -11.09 < -9.441

FOXN1

5'-(A/G)G(G/T)(G/T)(G/C)A-NNNNN-(A/G)G(G/T)(G/T)(G/C)A-3' 10.69 -11.09 < -9.489

5'-(A/G)G(G/T)(G/T)(G/C)A-NN-(A/G)G(G/T)(G/T)(G/C)A-3' 10.61 -11.09 < -9.456

5'-(A/G)G(G/T)(G/T)(G/C)A-N-(A/G)G(G/T)(G/T)(G/C)A-3' 10.58 -11.09 < -9.441

ALDH1A3
5'-(A/G)G(G/T)(G/T)(G/C)A-NN-(A/G)G(G/T)(G/T)(G/C)A-3' 10.61 -11.09 < -9.456

5'-(A/G)G(G/T)(G/T)(G/C)A-N-(A/G)G(G/T)(G/T)(G/C)A-3' 10.58 -11.09 < -9.441

Human


