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      Liver and gastric cancers have a higher 

incidence and mortality in Asian-Pacific Islanders.  

The intracellular protein, mechanistic target of 

rapamycin (mTOR), is dysregulated in these 

cancers.  The mTOR protein forms functional 

complexes involved in the phosphoinositide 3-

kinase (PI3K) signaling system.  It has a 

conserved serine threonine kinase domain 

responsible for regulating cellular processes.  

These processes include protein synthesis, and cell 

proliferation and survival, making it a novel target 

for cancer therapy. Structure determination may 

help shed light on the design of inhibitor drugs 

that have a higher specificity for cancer targets.   

•Continue to experiment with different 

mTOR DNA constructs 

•Utilize Yeast DNA 

•Utilize different expression systems. 

•Yeast 

•Cell-free Protein Synthesis 

•Utilize different method for cell lysis and 

subsequent purification 
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      Mechanistic target of rapamycin (mTOR)  has 

a conserved kinase domain involved in a number 

of cellular growth pathways.  Plasmid with mTOR 

DNA construct was transformed into Escherichia 

coli for cloning.  This was followed by 

transformation into an expression cell line and 

induced. Cells were harvested and purified with 

nickel affinity chromatography.  Samples were 

characterized by gel electrophoresis, and Western 

Blot with histidine tag sensitive compound. We 

have not yet been able to express the kinase 

domain of mTOR in a soluble form. There was 

evidence of expression of an mTOR-green 

fluorescent protein fusion with protein 

degradation.  Further studies will allow for 

increased expression levels, prospective 

crystallization, and subsequent structure 

determination. 
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• Transformation of DH5α E. coli  

with pSpeedET plasmid + DNA 

insert 

• Transformation of Rosetta 2 E. coli 

and induction with IPTG 

• Purification with Nickel Affinity 

Column 

• Characterization by SDS-PAGE and 

Western Blot 
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Figure 3. In-gel fluorescence of mTOR GFP 

(left) and mTOR MBP + GFP (right) yield GFP 

cleavage and degradation. 

DNA Insert II (no MBP) 

Figure 2. Fluorescence of purified mTOR 

GFP (left) and mTOR MBP + GFP (right).  

Figure 5. SDS-PAGE of m1, m2, and m3 

yield prominent band ~25kD determined to 

be CAT enzyme by MS. 

Figure 6.  Western Blot of all constructs 

yield His-tagged proteins at -25kD with 

mTOR expression in m1 and m2 pellet  of 

protein size ~39kD and ~50kD. 

      Data suggests that constructs with linked MBP 

may hinder expression levels.  GFP is expressed with 

product degradation.  The mTOR kinase protein is 

being expressed in an insoluble form.  Varied His-

TEV (DNA Insert III) mTOR constructs and different 

expression systems have potential to increase stability 

and solubility of the protein. 
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Figure 1. Representation of mTOR domains. 
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Figure 4. SDS-PAGE yields protein degradation 

and GFP cleavage. 
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