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Bullet points 
Thank you to Dr. Hurt and all members 

of the Hurt Lab. 

Special thanks to Dr. Raed Rizkallah for 

his mentorship. 

Phosphorylation is the addition of a negatively-

charged phosphate group to a protein after it has 

been translated from messenger RNA.  This 

modification affects the three-dimensional structure 

of a protein, and thereby regulates its function. 

Ying Yang 1 (YY1) is a protein involved in 

biological processes like cell growth, 

differentiation, and apoptosis. Current research 

has previously identified serine 247 of YY1 as an 

in vivo phosphorylation site. Although research has 

uncovered information about phosphorylation, the 

cellular signaling pathways and its physiological 

effects on the function of YY1 are still unknown. To 

investigate this, an antibody to specifically 

recognize the phosphorylation of YY1 at serine 

residue 247 was generated. The specificity of this 

novel antibody is established through Western 

Blotting technique. The anti-YY1pS247 antibody 

was initially tested on total protein extracts from 

various cell lines and was shown to specifically 

recognize YY1. Furthermore, the antibody was 

tested on phosphorylated and non-phosphorylated 

YY1, and it was found to only bind to 

phosphorylated YY1. When cellular YY1 was 

knocked-down, the signal generated from the anti-

YY1pS247 diminished. The antibody did not bind 

to a YY1 mutant in which the S247 residue was 

changed to an alanine residue, which cannot be 

phosphorylated.  
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Figure 2: (A) HeLa cells with and without phosphatase inhibitors were used the test the specificity of the antibody on phosphorylated and 

non-phosphorylated YY1. Membranes were probed with anti-mouse YY1 antibody (α-H10) and anti-rabbit YY1 Serine 247 antibody (α-pS247). 

(B) Cellular YY1 was knocked-down in HeLa, HCT116, and HEK293 cell lines. Membranes were probed with anti-mouse YY1 antibody (α-

H10), anti-rabbit YY1 Serine 247 antibody (α-pS247), as well as anti-rabbit GAPDH (α-GAPDH) as a loading control. When YY1 is knocked-

down in the three cell lines, both the α-H10 and α-pS247 bands disappear while the α-GAPDH bands remain. (C) HCT116 cells were 

transfected to HA-YY1 Wild type, HA-YY1 S247 mutated to alanine (A) and HA-YY1 S247 mutated to glutamate (D). Membranes were probed   

  with anti-mouse YY1 antibody (α-H10), anti-rabbit YY1 Serine 247 antibody (α-pS247), as well as anti-rabbit GAPDH (α-GAPDH) and anti- 

  mouse HA (α-HA) as a loading control. The antibody did not bind to a YY1 mutant in which the S247 residue was changed to an alanine   

        residue, which cannot be phosphorylated.  

Conclusion 

Future Directions 
Future directions of our research aim to study the 

phosphorylation of YY1 at serine 247 using this 

targeted antibody. This antibody will be used to 

study the cellular signaling pathways leading to 

phosphorylation to further the understanding of the 

physiological effects on the function of YY1, the 

mechanisms regulating YY1 in the cell, and the 

biological significance for human cell growth and 

proliferation. 

The antibody developed has been proven to 

specifically recognize the phosphorylation of YY1 

at serine residue 247. The anti-YY1pS247 

antibody was shown to bind to only 

phosphorylated YY1 in HeLa cells. In knock-down 

of YY1 in HeLa, HCT116, and HEK293, the 

antibody signal was greatly diminished. The 

antibody also only exhibited binding to non-

mutated serine 247 sites. When mutations were 

made at serine 247 for alanine (A) and glutamate 

(D) in HCT116 cells, the antibody failed to 

recognize and bind to the mutated sites. 

Characterizing the specificity of the anti-

YY1pS247 antibody is a crucial part of being able 

to study phosphorylation of YY1, as well as to 

study the cellular signaling pathways leading to 

phosphorylation.  

Figure 1: (A) A rabbit is injected with a specific antigen to produce natural antibodies. The antibodies are combined with tumor cells to create 

hybridoma cells. The cell containing the specific antibody is cloned and the specificity of the antibody can now be tested. (B) Whole cell 

extract is performed through a process of suspending cells, centrifugation, lysing the cells, and storing the cells to prepare samples.   (C) 

Various protein extracts are obtained by whole cell extract. The samples are loaded into the gels using a micropipette. Once running the 

samples has been completed, the gel is transferred onto a nitrocellulose membrane. (D)  After the transfer has been completed, the  

   membrane is removed and is blocked with milk to prevent nonspecific binding of the antibody to the membrane surface. After blocking, the           

       primary antibody is added and is allowed to incubate. Following incubation, the membrane is washed, incubated with secondary  

            antibody to amplify signal, washed, and scanned for analysis. 
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Background 
Prior research has shown deleterious outcomes 

when transcription factors become dysfunctionally 

activated or inactivated. These types of 

modifications often lead to tumorigenesis. YY1 is 

one such ubiquitous transcription factor and is 

critically involved in cellular biology. This has led to 

further investigation and identification of the post-

translational modifications that regulate YY1 via 

phosphorylation. Our lab has mapped multiple 

phosphorylation sites on YY1 including threonine 

39 (1), serine 118 (2), serine 184 (3), and serine 

247 (4). In addition to identifying the sites, we have 

identified kinases responsible for the 

phosphorylation of serine 118, serine 184, and 

threonine 39. The kinase and signaling pathway 

that leads to the phosphorylation at serine 247 has 

not yet been identified. 


