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Abstract 
 Sever a l muta tio ns occur r in g wit hi n the hu ma n ge no me can be easily dete c te d thr o ug h th e use of a pro c e ss kno wn as 
PCR, or po lyme r a se chai n re ac tio n.  PCR allo ws sc ie nt ist s to take sma ll fra g me nt s of DNA and a mp li f y, or co p y, the m so 
that an ad eq ua te a mo u nt of t h e sa mp le is a vaila b le fo r fur th e r exa mi na tio n .  This pro c e ss gene r a ll y  onl y take s a fe w ho ur s, 
and can pro vid e scie nt ist s wit h mi llio n s of co p ie s of t he sa mp le in que stio n.  
 The sp ec ific it y o f the re gio n t he scie ntis ts can at te mp t to a mp li f y dep e nd s on t he pri me r s used.  Pri me r s are sho r t 
seq ue nc e s of deo x yr ib o n uc le o tid e s th at are co mp le me nta r y t o the begi nn in g a nd end po r tio ns of t he of the tar ge t seq ue n c e to 
be amp li fie d thr o u g h PCR.  By develo p i ng pri me r s sp ec if ic to po r tio ns of cer ta in gene s, the prese nc e of se ve r a l dis e a se-
causi n g mu ta tio n s ca n be e xa mi ne d i n sa mp le s of patie n ts ’ DNA.  In thi s rep o r t, pri me r s wer e desi g ne d to id e nti f y sp ec ific 
mu ta tio n s in t he PAH, NF1, and BRCA1  genes .  These pri me r s allo we d fo r distinc tio ns to be mad e bet we e n DNA conta i nin g 
the muta t io ns a nd DNA that was muta tio n -free.     
 
Introduction  
 Phen ylke to nur ia (PKU) can be ca use d b y 



p la c e d in a boiling wate r b ath fo r 15 minute s.  After 15 
minute s, the tub e s wer e re m o ve d f ro m t he bo ilin g wate r , 
coo le d  and used fo r the PCR pro ce d ur e.  
 
PCR Procedure: 

For each tria l, 0.2 -mL Rea d y -to -Go PCR tub es 
fro m GE Healthcar e wer e prep a r e d with 22 μL of dH2O, 2  
μL of pri me r mix, and 1 μL of DNA.  

The tub e s fo r the PAH and BRCA1 trial s wer e bo th 
ther mo c yc le d acco r d ing to t h e fo llo wi ng sett in gs: 95° C fo r 
10 minute s; 35 cycle s of: 95° C for 45 seco nd s, 55° C for 45 
seco nd s, and 72° C for 45 seco nd s; 72° C for 10 minute s; 
hold at 4 ° C. 

The tub e s used fo r the NF -1 trail s wer e 
ther mo c yc le d acco r d ing to t h e fo llo wi ng sett in gs: 95° C fo r 
10 minute s; 35 cycle s of: 95° C for 45 seco nd s, 57° C for 45 
seco nd s, 72° C for 1.5 minute s; 72° C for 10 minute s; hold at 
4° C. 
 
Digestion (for PAH trials only):ordi(7(l7 8997(:20 Td
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p a ir s that wer e sup p o se d l y pr ese nt i n t he mu ta te d ge no me.  
After car e fu l rese a r c h, it was dete r mi ne d t hat t h e 
in fo r ma tio n cite d b y bo th Coriell and the artic le itse l f wer e 
outd a te d , sinc e  the artic le wa s pub lis he d over a deca de 
befo r e the hu ma n ge no me wa s even full y seq ue nc e d.  It wa s 
then disc o ve r e d t h at t h i s arti c le was re fe r e nc e d i n a muc h 
mo r e rece nt artic le, p ub lis he d in Clinical Chemistry i n 2010.  
In thi s artic le, it was state d tha t the Alu  inser tio n was lo ca te d 
44 base pair s up str e a m o f the 42 nd  exo n, not the 6 th  (Chou et 
al., 2010).  With this ne wf o u nd in fo r ma t io n, the pred ic te d 
lo ca tio n of t he muta tio n wa s the n fo u nd usi n g Genba nk, 
whic h the n pro vid e d a seq ue nc e that co u ld be ente r e d int o 
P rime rBlast.    
 The prime r seq ue nc e s ge ne r a te d by Pri me rBlast  
(liste d  in T ab le 2 ) were pred ic te d to a mp li f y a se g me nt of 
DNA tha t was 275 base pair s lo n g wit ho ut t he mu ta tio n.  
With t he mu ta tio n, the DNA se gme n t t hat wo uld b e 
a mp li fie d wo uld be ap pr o xima te l y 575 base pair s lo ng.  
These results wer e clea r l y se en up o n elec tr o p ho r e sis of t h e 
fo ur a mp li fie d sa mp le s o f DNA.  The “no r ma l” DNA onl y 
pro d uc e d a pro mine nt band i n the 275 base pair ran ge, while 
the DNA co nta in in g t he in se r t io n sho w e d t wo band s; o ne in 
the 275 base pair ran ge, and the ot he r i n t he 575 base pair 
range.   The t wo DNA sa mp le s extr a c te d fro m Angelic a and 
Jessic a sho we d onl y o ne band each in t he 275 base pair 
range  (Figure 2).  These acte d as co ntr o ls fo r th e 
exp e r i me nt, s i nc e it wa s k no wn t hat neit he r ind i vid ua l 
su f fe r e d fro m Ne ur o fib r o ma to sis T yp e 1.    
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Figure 2. P ho to gr a p h take n o f the e lec tr o p ho r e se d gel fro m 
the fi na l succ e ss f ul NF -1 tria l.  Lane 1: Contai ne d mu ta nt 
NF -1 DNA, 2 band s seen, one wa s aro und 275 base pairs 
lo ng, and the ot he r was aro u n d 575 base pair s lo ng; La ne 3: 
Contai ne d no r ma l DNA, one band aro und 275 base pair s 
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Figure 3. P ho to gr a p h take n o f the e lec tr o p ho r e se d gel fro m 
the fi na l succ e s sf ul BRCA1 tr ial.  La ne 3: Contai ne d muta nt 
BRCA1 DNA, one ba nd t hat was 205 base pair s lo n g, and 
one band that wa s 245 base pair s lo ng wer e see n; La ne 5: 
PCR mar ke r; La ne 7: Contai n e d no r ma l DNA, onl y one bad 
that was 245 base pair s in len g th 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’AGAAACTGCCATGCTCAGAGAATC 3’  
Reverse: 
5’ATGAGGATCACTGGCCAGTAAGTC 3’  

Table 2. P r i me r s tha t succ e s sf ull y id e nti fie d mu ta tio n s i n 
the PAH, NF-1 and BRCA1 genes.  
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