
We describe a chromatin-based clustering method, used to find novel transcription factors 
associated with the establishment of transcriptional enhancers during the maternal-to-
zygotic transition (MZT) in the fruitfly (D. melanogaster) embryos. 
 
The protein Zelda was shown to have a key role during early embryonic development in 
Drosophila. Prior to MZT, Zelda binds thousands of promoters and enhancers, and marks 
them for transcriptional activation [Harrison et al, 2011]. Recently, we showed that Zelda 
acts through specific chromatin patterns of histone modifications to mark developmental 
enhancers [Li et al, 2014]. Intriguingly, some Zelda sites still maintain these chromatin 
patterns, even in Drosophila embryos lacking maternal Zelda. This suggests that additional 
Zelda-like pioneer factors may act in early fly embryos. 
 
To test this hypothesis, we analyzed ChIP data near early (mitotic cycle 8) Zelda peaks, to 
characterize their temporal dynamic through MZT (mitotic cycles 8, 11, 13, and 14). 
Specifically, we focused on H3K4me1 and me3, H3K18ac, H3K27ac, and H3K27me3 and 
identified three main categories, matching “Enhancers”, “Promoters”, and “Transiently-
bound” peaks. We then used these unique chromatin patterns to further scan the genome and 
identify novel loci showing similar characteristics with no Zelda binding. 
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 Abstract 

Zelda Peaks Clustering 

Introduction - Zelda as pioneer factor 

•! We want to identify what other factors could “backup” Zelda.  
 

Discussion 

•! Transiently-bound peaks correspond to mostly silent genes. 
•! Promoters of early zygotic genes, as well as Enhancers of early/late zygotic 

genes. 
 
 
 
 
 
 
 
 
 
 
 
 

Identification of ZLD-independent enhancers 

Scanning the genome for the patterns: 
 

•!cross-correlation of the patterns with 
HMs in the entire genome. 
•!We concatenated the HM patterns to 
preserve the ratio between them. 
•!(Correlation X Scaling Probability) as 
score. 
•!Search for “Enhancers” produced ~2000 
similar sites. 
 
 

•! Early Zelda binding (at cycle 8) “marks” enhancers of early developmental 
genes [1,2]. 

•! However,  some enhancers are still established, even in maternal ZLD 
mutants [2,3,4]. 

 

Clusters Behaviour 

References 

•! GAF ChIP in WT embryos, 
at 0-8hr [5].  

•! Promoters and Enhancers 
peaks, are enriched in GAF.  

•! May GAF be the “Other 
factor”? 
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•! Sites are enriched in GAF, even when we look at sites which didn’t have an 
early Zelda peak. 

Enhancers modifications through MZT: Early (cycle 8) in vivo 
ZLD binding loci: 

•! Does GAF affect chromatin like Zelda? 
•! Are there any other factors? 
•! How does Zelda know to “run away” in Transiently-bound peaks? 

Unique modification patterns for clusters: 
 


