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Synovial Sarcoma is a pediatric muscle cancer that
currently has no approved targeted therapy. CXCR4
protein receptor is an ideal target because of its unique
characteristics in cancer cell metastasis. Through
plasmid design and cloning, overexpression of the
CXCR4 gene was generated in vitro. By transfection of
the plasmid into human synovial sarcoma cells, CXCR4
expression was analyzed to categorize cancer’s
aggression by proliferation and migration rates. Testing
the upregulation of CXCR4 gene and its associated
CXCR4 protein receptor in aggressive phenotypes for
synovial sarcomas suggests an effective target for
treatment.

• 800-900 new cases each year in the United States.
• Primarily affects adolescents and young adults
• Has an overall survival rate of 39% and a survival rate

of 22% with those that show metastasis at time of
diagnoses

• The most frequent forms of treatment are often the
surgical removal of the tumor followed up by
chemotherapy and radiation.

• Recent synovial sarcoma models have shown that the
inflammation cascade specifically the CXCR4 signaling
axis has been identified in more aggressive
phenotypes.

By extracting two separate plasmids that each
contained their own unique gene being CXCR4 and
mcherry, we were able to isolate the plasmids to
perform a restriction endonuclease and ligation which
inserted CXCR4 into the backbone of mcherry. With the
CXCR4/mcherry plasmid, we transfected the plasmid
into E. coli to create an abundant source of the
CXCR4/mcherry plasmid. We harvested and transfected
the plasmid into a human synovial sarcoma cell line
(YAMATO). Transfection of the plasmid was confirmed
through florescent imaging and qPCR. We proceeded to
perform a scratch assay to study migration rates in cell
lines that contained the CXCR4/mcherry plasmid that
overexpressed CXCR4.

We conclude that CXCR4 is a potential tumor enhancer
in synovial sarcoma and that overexpression of CXCR4
enhances a more aggressive phenotypes in cell lines
YAMATO.
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Transfection of CXCR4/mcherry plasmid was detected
by florescence imaging (Figure 2) and qPCR (Figure 3 ).
Upon overexpression of CXCR4 in YAMATO, a synovial
sarcoma cell line, cells were analyzed by scratched
assay for migration rates (Figure 5) . We found that the
overexpression of CXCR4 resulted in an increase in
migration within the YAMATO cell line (Figure 6).

CXCR4 overexpression contributes to 
aggressive synovial sarcoma 
transformation within human cells lines. 

Overexpression of CXCR4 and Consequences in Synovial Sarcoma

Transfection of designed CXCR4/mcherry plasmid into 
cell line YAMATO

Endogenous Expression of CXCR4

Figure 2. Expression of the CXCR4/mcherry plasmid in the cell line YAMATO after 
transfection indicates that the cell line successfully up took the plasmid expressing both 
the red florescence and the CXCR4 protein receptors 

Figure 4. (Top) Graphs showing the results from scratch 
analysis measure d at 0, 4, 12 and 18 hours. The 
measurements were gathered using FIJI.

CXCR4/mcherry Plasmid 
Design

Figure 1. CXCR4/mcherry plasmid design 
was constructed through the use of 
restriction endonucleases to cut  CXCR4 
(the insert) and mcherry (the backbone) 
followed by ligation to insert CXCR4 into 
the mcherry backbone. 
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Figure 3. According to the 
qPCR CXCR4 expression, 
YAMATO cell lines with the 
transfected plasmid 
increased CXCR4 expression 
by ~50%. * = P < 0.001

Figure 5 (Left) Scratch were used to determine 
migration comparisons between the control and 
overexpressed CXCR4. 
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