
IDENTIFYING DNMT3A INTERACTIONS WITHIN WILD-



transcriptional dysregulation is a significant 
factor in the progression of HD (Lee, 
Hwang, Kim, Kowall, & Ryu, 2013). DNA 
methylation of the promoter region is a 
common epigenetic signaling tool used by 
cells to repress the expression of specific 
genes. This tool is believed to reduce gene 
expression by impairing the binding of 
transcriptional activators. DNA 
methyltransferase enzymes (DNMTs) 
catalyze this process;  these enzymes do this 
by converting cytosine of eukaryotic DNA 
into methylated cytosine. DNMTs 
accomplish this by transferring a methyl 
group onto the C5 position of the cytosine to 
form methylated cytosine or 5-
methylcytosine. DNMT3A, DNMT3B, and 
DNMT1 are members of the DNMT family; 
the former two are de novo 
methyltransferases, and the latter enzyme is 
a maintenance methyltransferase (Moore, 
Le, & Fan, 2013). 

 
Many studies have been conducted to 
analyze the connection between DNA 
methylation and HD. One such study, 
published in 2016 by Pan et al., indicated 
that abnormal DNA methylation might play 
a key role in the progression of HD. This 
was done by showing an increase in the 
expression of certain genes key to neuronal 
health that are observed to be repressed in 
the HD condition . Results were obtained 
through pharmacologically inhibition and 
shRNA knockdown of DNMT1 and 
DNMT3A in mutant Htt- expressing cortical 
neurons and R6/2 HD mice (Pan, Y et al., 
2016). A study published by Ng et al. in 
2013 found that many of the genes 
associated with neurogenesis and neuronal 
differentiation that experience changes in 
expression in the 

HD conditions also show significant 
changes in DNA methylation (Ng et al., 
2013). Another study, published by Mollica 
et al. in 2016, found that the genes 
associated with DNA repair machinery 
expression were downregulated due, at least 
in part, to abnormal DNA methylation 
(Mollica et al., 2016). 

 
Based on these previous findings, this study 
hypothesizes that in the HD context, 
abnormal DNA methylation is causing the 
repression of genes essential to neuronal 
health  through abnormal recruitment of 
DNMT3A to particular loci due to an 



 
Fractionation Techniques 
Two fractionation techniques were used in 
this study. The details of each are listed 
below. 

 
Protocol One 
For the first protocol, a certain section of the 
C57BL/6 mice brain (the forebrain) was 
isolated and lysed in NP



 

 
Figure 2. This diagram shows the steps of 
fractionation protocol two, as well as, the 
names and abbreviations of the different 
pellets and supernatants produced. 

 
Lysates, Primary Neuron Cultures, 
and Transfection 
The primary cortical culture was created 
from the cerebral cortex tissues of 16-day 
embryos from pregnant Swiss Webster mice. 
Cells were plated onto six Poly-l-lysine 
coated 10 cm plates, with 6.5 million cells 
per plate. Neurons were transfected with 
Htt-expressing lentivirus (three plates for 
WT Htt and 3 plates for mHtt) after 5 days 
in vitro. All plates were cultured for a total 
of 10 days in vitro. 

 
Lysates were created from forebrains of 78- 
day old, WT, male C57BL/6 mice, and 
from cortices of 44-day old, WT, and 
DNMT3A homozygous knockout, male, 
C57BL/6 mice. The DNMT3A knockout 
was 

conditional; only neurons of the mice 
were affected. 

 
Subcellular Fractionation and Western 
Blot Analyses 
Fractionation and western blotting were 
employed to determine the most 
prominent location of DNMT3A within 
WT neurons using the lysates and 
neuronal cultures. Cytoplasmic and 
nuclear fractions were prepared using two 
different protocols to determine which 
could separate the cells’ soluble and 







The WB analysis for DNMT1 indicates the 
greatest amount to be in S1, P1-2, and pellet 
three (P3). This is shown in Figure 7-A and 7-
B. This WB was done to determine the location 
of DNMT1, which could then be compared to 
the location of DNMT3A. It seems that these 
two locations are not the same. 

 
Figure 7-D shows the results of the WB analysis 
for lamin A/C on the WT and DNMT3A 
homozygous knockout cortex lysate fractions. 
This again served as a marker indicating the part 
of the cell each fraction tested pertained to. This 
figure shows lamin A to be in both WT and 
DNMT3A KO homogenate fractions and the 
pellet before DNase I fraction. On the other 
hand, Lamin C is shown in the same fractions as 
lamin A and additionally in the pellet after 
DNase I fraction. It is reasonable for the 
homogenates to contain lamin A/C, but not for 
only P1-AD and/or P1-BD to contain lamin 
A/C. If lamin A/C remained in the pellet rather 
than being released into the supernatant, then it 
must be present in the fractions of pellet two 
and three as well, which is not the case here. 
This indicates some technical error, such as the 
proteins degrading, especially as the samples 
were incubated at 37 ℃ for quite a bit of time, 
as called for by fractionation protocol two. 

 
Lastly, these WB analyses fractionation 



 



compared with that of the mHtt-expressing 
neurons. If this were true, it could provide 
insight into the reason for the progression of 
HD. A possibility for the different locations 



 

References 
Chen, T., Ueda, Y., Xie, S., & Li, E. (2002). A novel Dnmt3a 

isoform produced from an alternative promoter localizes 
to euchromatin and its expression correlates with active de 


