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Background: Spina Bifida is one of the most common birth defects, but the mechanisms underlying this 
disorder remain largely unknown. Spina Bifida is preventable in 60% of cases, by maternal folic acid 
(FA) supplementation prior to conception suggesting that there is an epigenetic component to this 
developmental abnormality. To date there are no epigenetic markers available for predicting whether this 
birth defect is folate responsive or folate non-responsive.   The purpose of this study is to discover novel 
epigenetic markers for effective diagnosis of folate responsive and non-responsive spina bifida and 
identify potential therapeutic targets to treat this defect in utero. 

Method: We used caudal neural tubes from E10.5 wild type and Sp-/- (Splotch) embryos for explant 
cultures on Matrigel®.  Upon differentiation, the migrated neural crest cells were immuno-stained for 
methylated histone H3 antibodies.   Acid extracted histone preparations from caudal neural tube of wild 
type, Sp-/- and Sp-/- (FA-rescued) embryos were immunoblotted using methylated histone H3 antibodies.   
TaqMan MicroRNA (miRNA) assays (Reverse Transcription Kit from Applied Biosystems) were used to 
quantify the levels of ~384 mature miRNAs. Expression of ~365 miRNAs was characterized in purified 
total RNA from caudal neural tubes of wild type, Sp-/- , and Sp-/- (FA-rescued) embryos. 

Results: (i) Di-methylation of histone H3K4 and H3K27 is increased in Sp-/- (NTD) embryos; (ii) Folate 
reverses the di-methylation of H3K4 and H3K27 in Sp-/- (FA rescued) embryos; (iii) Folate targets the 
miR-129-3p, miR-138, miR-344, miR-377 among others that regulate JMJD3, a H3K27 demethylases. 

Conclusion: Our studies using an animal model of Spina Bifida provide the first evidence that de-
methylation of histone H3K4 and H3K27 may play a very crucial role in the posterior neural tube closure 
and the molecular etiology of Spina Bifida.  These epigenetic markers have potential for use as predictive 
tools as well as therapeutic targets in the treatment of Spina Bifida. 


