
Additional file 5. Multiple clusters of occupied transcription factor binding sites in the human PGBD5 
locus. For simplicity, this modified screen capture displays only the most highly occupied transcription factor 
binding sites (TFBSs) seen in 62 nonneural cell lines and 1 cerebral neuroectodermal tumor (PFSK-1) used to 
build the current ENCODE TF ChIP-seq database available for hg19 on the UCSC Genome Browser. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The 130 kb PGBD5 neighborhood appears to be enriched in sites occupied by STAT3 (13 sites), CTCF (11 
sites), and CEBPβ (8 sites): 
 
STAT3 binds a core set of genes that control STAT3 functions and cell growth, but also collaborates with other 
TFs to drive cell type-specific transcription programs [1]. In addition to suppressing neurogenesis while 
activating astrogliogenesis in cultured neural stem cells [2-4], STAT3 can form a potent repressive complex 
with the SIN3A [5] and KAP1 corepresssors [6, 7], as well as with DMNT1 (DNA methyltransferase 1) and 
HDACs [5, 8, 9].	
  
	
  
CTCF is a sequence-specific DNA binding factor responsible for chromatin silencing, activation, and looping 
[10]. As for STAT3, the occupied CTCF sites are distributed from upstream of the promoter to downstream of 
the polyadenylation site. Although CTCF-induced DNA looping often silences chromatin domains, it can also 
activate promoters [11] possibly by strengthening TF binding to low affinity motifs or when CTCF is evicted by 
inducible transcription of noncoding RNA [10]. 
 
None of the cells in the TF ChIP-seq datasets is neuronal, but there appear to be 6 distinct clusters of occupied 
TF binding sites (denoted by brackets). In fact, clustered TF binding sites (TFBSs) are a well known indication 
of bona fide regulatory regions in organisms ranging from metazoans [12] to mammals [13]. Interestingly, 5 of 
the 6 clusters contain binding sites for CEBPβ (CCAAT/enhancer-binding protein β), a neural TF with diverse 
functions in neural differentiation, development, learning, and memory [14]. The enhancer and promoter TFBS 
clusters are undoubtedly real, but any of the other 4 clusters could reflect a combination of GC-richness, 
nucleosome-depletion, DNase I sensitivity, and well-positioned flanking nucleosomes that favors TF binding 
[15]. 
 
Many ultraconserved elements (UCEs) are conserved from fish to humans [16] and about 30% of all UCEs 
tested have been found to serve as enhancers in the developing central and peripheral nervous system [17]. 
However, using the "Ultra" custom track of the UCSC Genome Browser [16], data last updated 2013-05-18), 
the UCEs nearest human PGBD5 were a distant 13 Mbp upstream and 15 Mbp downstream (data not shown).  
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