


placed in a boiling water bath for 15 minutes. After 15 
minutes, the tubes were removed from the boiling water, 
cooled and used for the PCR procedure. 
 
PCR Procedure: 

For each trial, 0.2-mL Ready-to-Go PCR tubes 
from GE Healthcare were prepared with 22��L of dH2O, 2 
��L of primer mix, and 1 ��L of DNA.  

The tubes for the PAH and BRCA1 trials were both 
thermocycled according to the following settings: 95°C for 
10 minutes; 35 cycles of: 95°C for 45 seconds, 55°C for 45 
seconds, and 72°C for 45 seconds; 72°C for 10 minutes; 
hold at 4°C. 

The tubes used for the NF-1 trails were 
thermocycled according to the following settings: 95°C for 
10 minutes; 35 cycles of: 95°C for 45 seconds, 57°C for 45 
seconds, 72°C for 1.5 minutes; 72°C for 10 minutes; hold at 
4°C. 
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pairs that were supposedly present in the mutated genome.  
After careful research, it was determined that the 
information cited by both Coriell and the article itself were 
outdated, since the article was published over a decade 
before the human genome was even fully sequenced.  It was 
then discovered that this article was referenced in a much 
more recent article, published in Clinical Chemistry in 2010.  
In this article, it was stated that the Alu insertion was located 
44 base pairs upstream of the 42nd exon, not the 6th (Chou et 
al., 2010).  With this newfound information, the predicted 
location of the mutation was then found using Genbank, 
which then provided a sequence that could be entered into 
PrimerBlast.    
 The primer sequences generated by PrimerBlast 
(listed in Table 2) were predicted to amplify a segment of 
DNA that was 275 base pairs long without the mutation.  
With the mutation, the DNA segment that would be 
amplified would be approximately 575 base pairs long.  
These results were clearly seen upon electrophoresis of the 
four amplified samples of DNA.  The “normal” DNA only 
produced a prominent band in the 275 base pair range, while 
the DNA containing the insertion showed two bands; one in 
the 275 base pair range, and the other in the 575 base pair 
range.  The two DNA samples extracted from Angelica and 
Jessica showed only one band each in the 275 base pair 
range (Figure 2).  These acted as controls for the 
experiment, since it was known that neither individual 
suffered from Neurofibromatosis Type 1.   
   
 
 
 
 
 
 
 
 
 
 
 
                          1         3        5       7        9 
Figure 2. Photograph taken of the electrophoresed gel from 
the final successful NF-1 trial.  Lane 1: Contained mutant 
NF-1 DNA, 2 bands seen, one was around 275 base pairs 
long, and the other was around 575 base pairs long; Lane 3: 
Contained normal DNA, one band around 275 base pairs 
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Figure 3. Photograph taken of the electrophoresed gel from 
the final successful BRCA1 trial.  Lane 3: Contained mutant 
BRCA1 DNA, one band that was 205 base pairs long, and 
one band that was 245 base pairs long were seen; Lane 5: 
PCR marker; Lane 7: Contained normal DNA, only one bad 
that was 245 base pairs in length was seen. 
 
 
Gene Primer Sequences 
PAH Forward:  

 5’ GTGATTTCCCGAAAGTGAGAGC 3’ 
Reverse: 
5’ ACTTTCTGCAGGGCCATTGA 3’ 

NF-1 Forward:  
5’ ATCACTTTTCCTTTTGCCCTGT 3’ 
Reverse: 
5’ CAGCATCAGCATGTAGCGTG 3’ 

BRCA1 
 

Forward:  
5’AGAAACTGCCATGCTCAGAGAATC3’ 
Reverse: 
5’ATGAGGATCACTGGCCAGTAAGTC3’ 

Table 2. Primers that successfully identified mutations in 
the PAH, NF-1 and BRCA1 genes. 
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