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Week 1 
Date: 6-7-2019 
Brief Summary of What I did this time period: Made SDS page gels for characterization of expressed 
protein for next week, expressed target protein using IPTG induction (old process) and autoinduction 
(new process) [results are yet to be analyzed], transformed BL21 and DH5 alpha cells (DH5 alpha failed 
first time, second time worked successfully), made LB media and Kan plates (51 in total) for future needs 

 
Figure 1 

Figure 1: Mine and Cara’s pellets from IPTG induction and autoinduction after being spun down once and 
resuspended (notice difference in color between the two; IPTG is a milky color, autoinduction is slightly 
green) 
Analysis: After spin down, autoinduction and IPTG expression did yield fairly big pellets (autoinduction 
pellets were giant). The results of the IPTG and autoinduction expression processes have yet to be 
analyzed since the suspended pellets still need to be spun down again and filtered for purification next 
week, but will most likely need to redo autoinduction expression just to tweak the process for better 
efficiency.  

 
Week 2 
Date: 6-14-2019 
Brief Summary of What I did this time period: Resuspended, spun down, and purified the pellets from 
autoinduction and IPTG expression, nanodropped Elution 1 & 2 samples of autoinduction and IPTG from 
purification, ran Elution 1 & 2 samples in an SDS page gel, conducted a DSF run with master mixes of the 
autoinduction and IPTG samples, made buffers and other solutions for purification, characterization, and 
DSF as needed 



 
Figure 1 SDS Page Gel of Autoinduction and IPTG Induction Samples of Target Protein MtDala 

Lanes (left to right): Protein Ladder, IPTG Elution 1, IPTG Elution 2, Autoinduction Elution 1, 
Autoinduction Elution 2 

 
Figure 2 Nanodrop Graph of IPTG Induction Elution 1 Sample from MtDala 

 



Figure 3 Nanodrop Graph of Autoinduction Elution 1 Sample from MtDala 

 
Figure 4 DSF Graph & First Derivative Curve of IPTG Induction and Autoinduction from MtDala  

Key: Pink = Autoinduction, Purple = IPTG Induction, Green = Lysozyme Control, Magenta = Water 
Control 

Analysis: The results of the purification, characterization, and DSF processes show that autoinduction 
did in fact yield a large amount of the target protein. As compared to the results of IPTG induction, more 
protein was expressed with the autoinduction process. More trials of autoinduction will be conducted in 
the later weeks of research, and the process as a whole will be tweaked to be more efficient in general as 
well as working well for all target proteins.  

 
Week 3 
Date: 6-21-2019 
Name: Danielle Bennetsen 
Brief Summary of What I did this time period: analyzed DNA sequence in computer lab, performed 
Midi Prep of target plasmid DNA and ran on an agarose gel, autoinduced target protein (expression) for 
the second time and adjusted some variables for the sugar mix/phosphate buffer needed, and purified the 
target protein for the second time  

 



Figure 1 Gel Check of MtDala Plasmid DNA  
Lanes: 1 = 1 kb DNA ladder, 2 = MtDala Plasmid DNA, 3 = NDM-1 Plasmid DNA 

 

 
Figure 2 Nanodrop Graph of MtDala Plasmid DNA & Concentration 

 
Figure 3 Nanodrop Graph of Purified Elution 1 from MtDala Protein & Concentration  

 



 
Figure 4 Nanodrop Graph of Purified Elution 2 from MtDala Protein & Concentration 

 
Analysis: Midi Prep did not work out very well at all due to the nonexistent amount of MtDala plasmid 
DNA present, which is shown in Figures 1 & 2. A second trial of autoinducing MtDala protein showed that 
the yield of protein was less than the first trial. The pellet weight from the second trial was reduced by 
around half as compared to the first trial. Purification showed that a smaller amount of protein was 
produced by the bacterial colonies, as modeled in Figure 3 & 4. Whether or not the target protein is 
present for sure cannot be concluded until characterization, which will be done sometime next week.  

 
Week 4  
Date: 6-27-19 
Brief Summary of What I did this time period: Protein samples from elution 1 and 2 of 
autoinduction trial 2 were characterized through an SDS-Page gel, snap frozen and glycerol 
stored versions of the protein samples were analyzed through a DSF  

 
Figure 1 Gel Containing MtDala Elution 1 & 2 Samples from Trial 2 of Autoinduction Expression  



Lanes: 1= PageRuler Protein Ladder, 2= MtDala Elution 1, 3= MtDala Elution 2, 4= NDM-1 
Elution 1, 5= NDM-1 ELution 2 

 

 
Figure 2 DSF Curve of Snap Frozen and Glycerol Stored MtDala Elution 1 Protein Samples; 
First Derivative Curve of Snap Frozen and Glycerol Stored MtDala Elution 1 Protein Samples 

Key: Purple= Snap Frozen Sample, Orange= Glycerol Stored Sample, Green= Lysozyme 
Control, Pink= Water Control 

 

 
Figure 3 Table of Calculated Melting Temperatures for MtDala Snap Frozen and Glycerol Stored 

Protein Samples 
Analysis: The second trial of autoinduction using lactose did in fact produce the target protein, 
but the amount produced wasn’t as much as the first trial in which arabinose was used. As 
shown in Figure 2, the Snap Frozen Protein samples were mostly denatured, whereas the 



Glycerol Stored samples were still viable. For MtDala, snap freezing may not be a good method 
and storing the samples via glycerol seems to be a better option for optimal performance.  

 
Week 5 
Date: 7-5-19 
Brief Summary of What I did this time period: Made and tested BL21 competent cells, performed 
autoinduction process on EhPTP, transformed cells and started autoinduction process on Yop-H  
 

 
Figure 1 BL21 Competent Cells Efficiency Test (Transformed with NDM-1) 

 
Analysis: The homemade BL21 competent cells did not work successfully when transformed NDM-1, so 
the cells could be tested for again using a different target to be sure of their efficiency. If they still do not 
work properly, the homemade competent cell process will have to be redone, or a different competent cell 
process will have to be used by trial and error. The autoinduction process did work on EhPTP, as an 
average amount of protein was produced. Purification and characterization will be done to ensure that the 
EhPTP protein was actually produced. Yop-H will be autoinduced next week. 

 
Week 6  
Date: 7-12-19 
Brief Summary of What I did this time period: Purified and characterized EhPTP from autoinduction; 
expressed, purified, and characterized YopH from autoinduction; Ran a DSF using MtDala with random 
ligands; Re-transformed using YopH for BL21 competent cell efficiency test 
 



 
Figure 1 Nanodrop Graphs of Autoinduced EhPTP Elution 1 & 2 Protein Samples 

 
 

 
Figure 2 Nanodrop Graphs of Autoinduced YopH Elution 1 & 2 Protein Samples 

 

 
Figure 3 Homemade BL21 Competent Cell Efficiency Test Plates using YopH Plasmids for 

Transformation 



 

 
Figure 4 DSF Graph & First Derivative Curve of Glycerol-Stored MtDala Elution 1 Protein Sample with 2 

Random Ligands  
Key: Green = Ligand #1, Pink = Ligand #2, Blue = Water Control, Black = Lysozyme Control 

 

 
Figure 5 Table of Calculated Melting Temperatures of Glycerol-Stored MtDala Elution 1 Protein Sample 

with 2 Random Ligands 
 
Analysis: The purification of autoinduced EhPTP showed that a small amount of protein was present in 
the sample, but there was quite a bit of contamination. Characterization of the sample showed that the 
target protein, EhPTP, was present in the sample but confirmed that there was contamination. The 
expression of autoinduced YopH yielded a fairly good-sized pellet, while the purification of the YopH 
sample showed that there was a very small amount of protein present. Characterization of autoinduced 
YopH has yet to be completed until the next week. The homemade BL21 competent cell efficiency test 
was redone using the YopH plasmid, and the plates confirmed that the homemade cells are in fact 
successfully competent. The DSF of MtDala using random ligands showed that Ligand #1 may be a good 
contender for binding to the protein, and the ligand will be further tested by DSF.  

 



Week 7 
Date: 7-19-19 
Brief Summary of What I did this time period: Ran a DSF on MtDala with random ligands, 
ran DSF on YopH, dried and characterized gel of YopH, did an enzyme assay on YopH, 
screened and analyzed MtDala against two novel ligand libraries through GOLD 
 

 
Figure 1 DSF Curve and First Derivative Curve of Autoinduced MtDala Elution 1 Protein 

Sample with Random Ligands #1 and #2 
Key: Purple = Ligand #1, Teal = Ligand #2, Green = Lysozyme Control, Pink = Water Control, 

Black = Ligand Control 
 

 
Figure 2 Table of Melting Points for Autoinduced MtDala Elution 1 Protein Sample with Random 

Ligands #1 and #2 
 



 
Figure 3 Gel of Autoinduced YopH Elution 1 and 2 Protein Samples with SDS PageRuler 

Protein Ladder 
Key: Lane 1 = SDS PageRuler Protein Ladder, Lane 2 = YopH Elution 2 Sample, Lane 3 = YopH 

Elution 1 Sample  
 

 
Figure 4 DSF Curve and First Derivative Curve of Autoinduced YopH Elution 1 Protein Sample  

Key: Pink = YopH Elution 1 Sample, Green = Lysozyme Control, Black = Water Control 
 

 
Figure 5 Table of Melting Points for Autoinduced YopH ELution 1 Protein Sample  



 

 
Figure 6 Graph of Sample Absorbance vs. YopH Concentration with a Linear ‘Line of Best Fit’  

 

 
Figure 7 GOLD Scores of Ligands Screened Against MtDala from MicroFormats Library  

 

 
Figure 8 GOLD Scores of Screened Ligands Against MtDala from Fragments Library  

 
Analysis: The DSF done on MtDala with random ligands did not exhibit any good ligands to 
further test, as the melting point of the target protein did not shift according to Figures 1 and 2. 
According to the thick band compared to the ladder on the gel in Figure 3, YopH was the protein 
produced. In doing a DSF of YopH, Figures 4 and 5 show that the melting point of the target 
protein could not be determined. Therefore, the quality of the protein sample was not very good. 
In Figure 6, the graph shows that low amounts of substrate was produced, indicating that the 
YopH enzyme did not work efficiently. Overall, the GOLD scores received from screening the 



two novel ligand libraries MicroFormat and Fragments are very good. The top 15 ligands from 
each library screened are shown in Figures 7 and 8.  


