
Due to the hypoxic center of osteosarcomas, 
we believe that there will be an increase in 
GLUT1 in osteosarcoma cells growing in 
tumors in comparison to a 2D culture. 
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Osteosarcomas are very dense bone tumors 
that manifest primarily in children and 
adolescents. Because these tumors are so 
dense, their centers lack oxygen, and 
therefore do not follow normal metabolism of 
ce l l s , bu t ins tead fo l low Warburg 
m e t a b o l i s m . T h i s m e t a b o l i s m i s 
characterized by high rates of glycolysis, 
which requires the import of massive 
amounts of glucose from systemic 
circulation. The increase in glucose uptake 
is often achieved through upregulation of the 
transmembrane glucose transporter, 
GLUT1. For this research project, I used 
three different types of osteosarcoma, 
143Bs, which have the highest glucose 
uptake, MHOS, which have a large amount 
of GLUT1, and U2OS cells. 

Flow Cytometry To measure amounts of 
GLUT1, cells are harvested and tagged 
with antibodies to target GLUT1, then are 
run through the Flow Cytometer, which 
uses lasers to separate and count present 
antibody tags on cells. 

qRT-PCR RNA is first isolated and 
quantified. cDNA is synthesized using real 
time PCR. The cDNA undergoes qRT-PCR 
by amplifying the GLUT1 gene and a 
series of “housekeeping” genes that stay at 
relatively constant concentrations in the 
cell. Amount of GLUT1 can then be 
quantified by comparing levels to the 
‘housekeeping’ genes. 

Cell-Titer Glo Viability Assay Cell Titer 
Glo reagent is added to cell culture when 
cells are ready to be analyzed for viability. 
The reagent lyses cells and is able to 
detect ATP by fluorescence as measured 
by a scanner. 
Immunoblot Cell lysates are harvested 
from cells. These protein-containing 
lysates are run through a gel, then 
transferred to a nitrocellulose membrane. 
Fluorescent antibodies attach to targeted 
proteins, like GLUT1, are are visible when 
imaged on a scanner.  

In 3D culture, there seems to be an increase 
in GLUT1 expression, but this expression 
does not necessar i l y cor re la te to 
functionality. We also see that GLUT1 
expression and functionality vary between 
cell lines. Going further in this project, other 
osteosarcoma cell lines will be analyzed in 
the same ways as the 143B and MHOS to 
better characterize osteosarcomas, and to 
find any correlations. 
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Figure 2: Cell Titer Glo Data of 143Bs. Cells 
were incubated with WZB117 which inhibits 
GLUT1. When viability was measured, the 143Bs 
survived better in the glucose only media 
(containing no other nutrients) rather than the 
complete media. This suggests that 143Bs rely on 
other glucose transporters for energy. 

Figure 3: Cell Titer Glo Data for MHOS. Cells 
were incubated in WZB117, an inhibitor of 
GLUT1, in varying concentrations. When viability 
was measured, MHOS cells survived better in 
complete media rather than the glucose media, 
which is what we expect. This suggests that 
MHOS rely heavily on GLUT1 for glucose uptake. 

Figure 5: GLUT1 expression in 2D versus 3D. 
This flow cytometry data suggests that the MHOS 
cells have more GLUT1 in 3D culture versus 2D 
culture. The in 143Bs however, we do not see a 
big change in the amount of GLUT1, and perhaps 
there is more GLUT1 in 2D culture versus the 3D 
culture. 

2D and 3D Tissue Cu l tu re The 
osteosarcoma cells are grown both in a flat 
monolayer (traditional in a research setting), 
and in spheroids to mimic a tumor 
environment. We obtain non-tissue culture 
treated, U-bottom plates, and after about 
three days, the cells will cluster together to 
form these spheroids. The 143B and MHOS 
formed the best spheroids, while the U2OS 
did not form good spheres. 

Figure 1: Results of the qRT-PCR. Data shows 
that GLUT1 expression is elevated in the 3D 
culture compared to the 2D culture. This however 
does not imply functionality of GLUT1.  

Figure 4: Immunoblot of GLUT1 and HIF. The 
image shows that there is an increase of GLUT1 
in the 3D culture. It is possible that HIF1a is 
showing up in 143Bs. 
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