
The ionizing radiation sensitive and resistant 
cell lines were MOC1 and MOC2 
respectively (gifts of Dr. Sana Karam, 
University of Colorado, School of Medicine). 
They were grown in Iscove's Modified 
Dulbecco's Medium. MOC1 and MOC2 cells 
were stained with 5 µM Green Detection Kit 
and 0.1 µg/ml Hoechst Stain. Cells were 
irradiated with UVB at a dose of 300 J/m2

(Figure 5).

Figure 5: The intensity of Hoechst and 
Green fluorescent in the nucleus of MOC1 
and MOC2 cells based on the weighted 
average (N=200 cells, 3 independent 
experiments). Data was collected from 
Cytation 5. 
* - represents the significant difference 
between MOC1 and MOC2 control.
# - represents the significant difference 
between UVB-irradiated MOC1 and MOC2 
(p≤0.001, ANOVA test). 

HeLa S3 cells were grown in Dulbecco’s 
Modified Eagle’s Medium, supplemented with 
10% fetal bovine serum and 1% penicillin-
streptomycin. When cells reached 80-85% 
confluency, they were transferred to 35 mm 
Petri dishes. Cells were washed with phosphate 
buffer saline and stained with 5 µM Green 
Detection Kit and 0.1 µg/ml Hoechst Stain. 
Cells were irradiated with UVB at a dose of 300 
J/m2 and then observed under the Confocal 
Microscope (Figure 3).

Figure 3: HeLa S3 cells under the Confocal 
Microscope. 

Figure 4: The intensity of Hoechst and Green 
fluorescent dye in the nucleus of HeLa S3 cell 
as measured by Cytation 5 (N=87 cells). 
* - represents significant difference in the 
intensity between the control and the UVB-
treated group in both dyes (p≤0.001, 
Independent T-test). 
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Previous studies in our lab have shown that 
UV radiation causes chromatin compaction in 
the nucleus. This study evaluated the UVB-
induced DNA condensation and how it varies 
among different cell lines. We examined on 
human cervical carcinoma HeLa S3 cells, 
ionizing radiation sensitive and resistant 
cells, MOC1 and MOC2 respectively.
Currently, it is unclear why malignant cells in 
some cancer patients develop resistance to 
radiation given to them as therapy. Our 
findings will be critical in enhancing the 
understanding of DNA compaction, cell 
viability, and further contribute to the 
prevention and treatment of cancer.

• UVB induced chromatin condensation in 
HeLa S3 cells.

• The MOC1 cells nuclei had a higher level 
of chromatin compaction in comparison 
with MOC2 cells. The differences were 
observed before and after the UVB 
irradiation.

• These finding suggest that MOC2 
mechanism of resistance is not by the 
compaction of chromatin but another 
mechanism. Therefore, their chromatin can 
be even more unfolded and the other 
unknown mechanism protects them from 
ionizing radiation.
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Introduction

The rising risk of melanoma in United States 
makes skin cancer and its related diseases 
receive increasing attention. Although the 
natural light is essential for life on Earth, 
sunlight exposure damages the skin and 
becomes the main source of skin cancer. 
Ultraviolet (UV), a component of sunlight, is 
divided into three wavelength types: UVA, 
UVB, and UVC (Figure 1).

Figure 1: The ultraviolet region in the 
electromagnetic spectrum. 
In eukaryotic cells, the DNA, proteins, and 
non-coding RNAs are arranged into a structure 
called chromatin with multiple levels of 
coiling. The folding and unfolding of chromatin 
affect the type and kinetics of DNA lesions 
occurrence and the lesions repair (Figure 2).

Figure 2: Different levels of chromatin 
condensation.

Further goals

Chromatin condensation will be tested in 
human epidermal melanocytes. The study will 
explore how normal skin cells respond to UVB 
radiation and enhance the knowledge of 
cancer prevention and treatment.
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