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How do different tyrosine kinases affect the 

rate of migration in HEK293T cells under 

Hypoxic and Normoxic conditions?

● Plate HEK293T cells

● Perform transfection on cells

● Perform scratch wound assay

● Measure difference in wound growth between 

Hypoxic and Normoxic conditions

● Higher average migration rate for control group

● Higher average migration rate for hypoxic 

conditions

● Highest average migration rate for Yes protein



Hypoxia vs. Normoxia

What is Hypoxia?

● Hypoxia is a condition in which cells grow in an environment with a lack of oxygen

What is Normoxia?

● Normoxia is a condition in which cells grow in an environment with oxygen present

Why Does This Matter?

● Hypoxia has been seen to promote metastasis progression in cancer cells (Rankin, 

2016)

What is SRC?

● SRC is a tyrosine kinase that invades pathways of cancer cells and promotes tumor 

development (Torrisi, 2020) 



Hypoxia vs. Normoxia



Metastasis

● What is metastasis?
○ Metastasis is a pathogenic agent's spread from an initial or primary site to a 

different or secondary site within the host's body
● Why is this important?

○ Regulation of cancer spread
○ How to limit metastasis in the body
○ Why cancer cells migrate throughout the body

● How does SRC play a role?
○ Tyrosine kinases have been seen to promote the migration rate in cancer cells
○ leads to faster rate of metastasis (Hanahan, 2010)



Metastasis 



How do tyrosine kinases affect the rate of migration in 
cancer cells under Hypoxic and Normoxic conditions?

● This study looked at three tyrosine kinases; SRC, Yes, and Blk. We overexpressed 
these kinases to measure the effect on cell migration. The transfections were 
performed under both Hypoxic and Normoxic conditions. 

● H1: The tyrosine kinase transfected cells under hypoxic conditions will 
migrate at a faster rate than the non-transfected cells under normoxic 
conditions. 

● Null Hypothesis. There will be no difference between the rate of migration 
between the transfected cells and non-transfected cells under the hypoxic and 
normoxic conditions. 



Methods

1. Plate the HEK293T cells

2. Perform a transfection on the cells

3. Perform a scratch wound assay

4. Place one plate of cells in the hypoxia chamber and fill with nitrogen gas

5. Record the cell migration after 24 hours



Hypoxia Chamber



Data



Data 

Control 0hr Control 24hr

Src 0hr Src 24hr

Yes 0hr Yes 24hr

Blk 0hr Blk 24hr



Data
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Blk 0hr Blk 24hr



Discussion 

● SRC, Yes, and Blk have lower average migration rate than control group

○ this may be due to activation of receptor tyrosine kinases in cancer cells

○ further trials conducted to determine cause of lower migration rate

● The higher average migration rate in the hypoxic conditions due to expression of HIF-1 and HIF-2

○ overexpression of HIF-1 and HIF-2 leading to epithelial-mesenchymal transition

○ changes in cell morphology causing higher migration rates

● Higher average migration rate in the control group 

○ Further trials conducted to determine if this is a common trend 
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