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Mutations in DNA occur due to exposure to chemicals, toxins, and radiation. The presence of 
uracil in DNA is a modification that occurs due to the misincorporation and spontaneous 
deamination of cytosine. Glycosylases can repair mutated DNA, and human uracil DNA 
glycosylase (hUNG) is one such DNA repair enzyme that initiates the base excision repair 
pathway. However, the activity of these enzymes gets affected when exposed to toxic metals. 
Therefore, it is essential to study the mechanism of action of the toxic metals with these 
enzymes. Experimental investigations have revealed that Cd(II) ions can inhibit the activity of 
hUNG. These studies suggest that the inhibition takes place due to the replacement of the 
catalytic water molecule found in the active site of the enzyme by the Cd(II) ion. Other than 
Cd(II) ion, As(III) is also considered a toxic metal ion categorized under human carcinogens. 
Therefore, the work here has focused on the accumulation of As(III) with the hUNG enzyme, 
and the intension of this work was to study the effect of As(III) ion on hUNG. The study was 
done using CavityPlus web server and computational analysis based on molecular dynamic 
(MD) simulations considering two systems of the enzyme; in the presence and absence of the 
As(III) ion. The CavityPlus web server results showed that the number of cavities of the 
enzyme changes for the two situations of the enzyme. Further, the ability of a ligand to bind 
with a cavity of the hUNG was comparatively studied using the ligandability results obtained 
from the server. The root means square deviation and total energy analysis done using the 
simulation trajectories showed that the enzyme and the system with As(III) obtain high stability 
compared to the free enzyme and the system, respectively. The localization of the residues of 
the enzyme in the Ramachandran plot showed that a high percent of residues of the enzyme 
with As(III) lie in the favorable region of the plot. Based on the analysis of these results, it is 
concluded that As(III) ion can reduce the activity of the enzyme by forming a stable enzyme-
metal ion system. 
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Insects are so important to the natural eco system as well as to humans that they are involved 
in pollination, nutrient cycling, disease spreading, medicine, aesthetics, and biological control. 
Besides, monitoring insects’ activities is a crucial part of understanding their behaviour though 
most of the insect monitoring techniques have their own limitations. For instance, passive 
LIDAR is one of the emerging techniques that is capable of in situ monitoring of insects. 
However, the detection of insect heading direction is very challenging with passive LIDAR. A 
novel methodology in detecting insect flight direction for a passive LIDAR system was 
developed with the use of a quadrant photodetector (Hamamatsu S4349).  
A control experiment was conducted by sending beads in selected directions of the field of 
view of the LIDAR system where the quadrant detector is at the focus of the telescope. The 
data is sampled at a 10 kHz rate for all four channels of the quadrant detector and analysis was 
done in iterations. The flight direction can easily be determined by analyzing the time domain 
signal through understanding the orientation of the quadrant detector. However, this method 
did not reveal whether the insects flew in transverse or longitudinal direction. In the first 
iteration, insect detection was determined by considering all four channels. The next step was 
selecting the data set of full width at 10% of the peak signal of the event for each channel. The 
dataset was transferred into the frequency domain and then compressed with the Singular Value 
Decomposition (SVD). By selecting the most dominant components after data compression, 
the feature set was classified using Hierarchical Cluster Analysis (HCA). Upon investigation 
of individual clusters with the use of an expert dataset, it was found that the heading direction 
can be identified in both longitudinal and transverse components with the sensitivity of 96%, 
specificity of 95 % and accuracy of 96 %.  
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