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CHAPTER V 

DISCUSSION

The e f f i c i e n c y  o f  th e  PCR te c h n iq u e  i s  in f lu e n c e d  by 
d i f f e r e n t  p a r a m e te r s  , th e  m ost im p o r ta n t  one seem s to  be  th e  
c o m p o s it io n  o f  p r im e r s ,  b o th  in  r e l a t i o n  to  e a c h  o th e r  and 
in  r e l a t i o n  t o  t h e  t a r g e t  DNA, and th e  te m p e r a tu r e  a t  w hich  
a n n e a l in g  o f  p r im e rs  i s  p e rfo rm e d  (3 1 ) .  Our p r im e r s  w ere 
s e l e c t e d  from  th e  DNA se q u e n c e  o f  common p la s m id  o f  c. t r a c h o m a tis  
by "OLICO" p rog ram  (1 5 0 ) w hich  a l s o  s e l e c t e d  th e  a n n e a l in g  
te m p e ra tu re  o f  th e  r e a c t i o n .  The p la sm id  was fo und  in  a l l  s e r o v a r s  
o f  c. t r a c h o m a tis  and h a s  no known hom ology w ith  o th e r  o rg a n ism s  
(1 4 2 ) . In  a d d i t i o n  , t h e r e  a r e  10 c o p ie s  o f  th e  p la s m id  in  one EB 
o f  c. t r a c h o m a tis .  I t  p r o v id e s  h ig h e r  copy num ber o f  t a r g e t  DNA 
th a n  o th e r  s e q u e n c e s  and th u s  i n c r e a s e s  th e  s e n s i t i v i t y  o f  th e  
PCR.

By u s in g  o u r  d e s ig n e d  p r im e r s  ( p r im e r s  A and  B ), th e  
a m p l i f ie d  p r o d u c t  a n a ly z e d  by e le c t r o p h o r e s e d  in  1.5% a g a ro s e  g e l  
i s  a  s i n g l e  b and  o f  6 2 1 - bp f ra g m e n t w i th o u t  n o n - s p e c i f i c  band  o r  
p r im e r -d im e r  f o r m a t io n .  The c o n c e n t r a t i o n  o f  Mgz+ i s  im p o r ta n t .  
I t  i s  r e q u i r e d  f o r  th e  r e a c t i o n  o f  Tag DNA p o ly m e ra s e . The 
c o n c e n t r a t io n  o f  a b o u t 1 .5  mM i s  u s u a l l y  o p t im a l  w ith  200 uM 
each  dNTP, b u t  in  some c i r c u m s ta n c e s ,  d i f f e r e n t  am ounts o f  Mg2+ 
may p ro v e  t o  be n e c e s s a r y .  G e n e r a l ly ,  e x c e s s  Mg2 * r e s u l t s  in  th e  
a c c u m u la tio n  o f  non -  s p e c i f i c  a m p l i f i c a t i o n  p r o d u c ts  and
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i n s u f f i c i e n t  Mg2 + re d u c e s  th e  y i e l d  (1 5 1 ) .

The c o n c e n t r a t i o n  o f  Tag p o ly m e ra se  i s  an im p o r ta n t  
p a ra m e te r .  U sin g  e x c e s s  am ount o f  enzyme may r e s u l t  in  g r e a t e r  
p r o d u c t io n  o f  n o n - s p e c i f i c  PCR p r o d u c ts  and re d u c e  y i e l d  o f  th e  
d e s i r e d  t a r g e t  fra g m e n t (1 5 1 ) .  A c c o rd in g ly  1 we d e te rm in e d  th e  
l e a s t  enzyme c o n c e n t r a t i o n  t h a t  g iv e s  s a t i s f a c t o r y  y i e l d  o f  th e  
d e s i r e d  p r o d u c t .  The o p tim a l Taq p o ly m e ra se  in  o u r  PCR was 
2 .0  u n i t  p e r  50 u l  o f  r e a c t i o n .

A f te r  th e  TCR r e a c t i o n  m ix tu re  was s e t ,  th e  o p t im a l  
num ber o f  c y c le s  was d e te rm in e d  by v a ry in g  th e  c y c le  a t  30 , 35 , 
40 , 4 5 , and 50 c y c l e s .  When th e  c y c le  was r e p e a te d  30 t im e s ,  
th e  PCR p ro v id e d  s a t i s f a c t o r y  y i e l d  o f  th e  d e s i r e d
a m p l i f i c a t i o n  p r o d u c ts .  S l i g h t  in c r e a s e  in  th e  y i e l d  a f t e r  
40 c y c le s  was o b ta in e d  and rem ain ed  unchanged  a f t e r  t h a t .  T h a t i s ,  
a f t e r  a  c e r t a i n  num ber o f  c y c l e s ,  th e  d e s i r e d  a m p l i f i c a t i o n  
p ro d u c t  g r a d u a l ly  s to p s  a c c u m u la tin g  e x p o n e n t i a l l y  and  e n t e r s  a 
l i n e a r  o r  s t a t i o n a r y  p h a s e . The p l a t e a u  e f f e c t s  i s  due to  
c o m p e t i t io n  b e tw een  th e  fo rm a tio n  o f  th e  s p e c i f i c  p r im e r  te m p la te  
com plex and th e  r e a n n e a l in g  o f  th e  PCR p ro d u c t  b e f o r e  f i n d in g  a 
p r im e r .  In  a d d i t i o n ,  a3 th e  am ount o f  p ro d u c t  i n c r e a s e s ,  Taq DNA 
p o ly m e ra se  may become l im i t e d  b e c a u se  th e r e  i s  l e s s  th a n  one 
m o le c u le  o f  Taq p e r  p r im e r - te m p la te  com plex .

th e  e x p e r im e n t shows t h a t  30 c y c le s  i s  s u f f i c i e n t  f o r  
o b ta in in g  s a t i s f a c t o r y  y i e l d  o f  th e  p r o d u c ts  w ith  l e s s  tim e
consum ing .
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F a ls e  p o s i t i v e  due to  am p lico n  c a r r y o v e r  was p r e v e n te d  
by th e  u se  o f  dUTP i n s t e a d  o f  dTTP and u r a c i l  DNA g ly c o s y la s e  
(UDC) in  th e  r e a c t i o n .  By in c u b a t in g  th e  r e a c t i o n  a t  37°c f o r  
10 m in, th e  UDG rem oves u r a c i l  r e s id u e s  from  s i n g l e  s t r a n d e d  and  
d o u b le  s t r a n d e d  DNA. I n c r e a s in g  th e  te m p e ra tu re  t o  94°c f o r  
10 m in, th e  UDG was i n a c t i v a t e d  and p h o s p h o d ie s te r  bond in  
a b a s ic  s i t e  o f  DNA was h y d ro ly s e d  r e s u l t  in  th e  breakdow n 
a ra p lic o n s  o f  i n t o  s m a ll  f ra g m e n ts .  As d e o x y n u c le o t id e  
t r i p h o s p h a t e s  a p p e a r  to  q u a n t i t a t i v e l y  b in d  Mg2+ , th e  am ount o f  
dNTPs p r e s e n t  in  a  r e a c t i o n  w i l l  d e te rm in e  th e  am ount o f  f r e e  
M agnesium a v a i l a b l e .  When we u se d  dUTP i n s t e a t e d  d T T P ,th e  o p t im a l  
dUTP c o n c e n t r a t i o n  i s  a p p ro x im a te ly  10 t im e s  t h a t  o f  dTTP, 
a  co m p e n sa to ry  ch an g e  in  MgCl2 was 1 t h e r e f o r e ,  n e c e s s a r y .  
A c c o rd in g ly , we d e te rm in e d  th e  o p tim a l MgCl2 a g a in  and  fo u n d  t h a t  
th e  o p t im a l  c o n c e n t r a t i o n  o f  MgCl2 was 3.0 mM. F o r th e  
n e g a t iv e  c o n t r o l ,  DDW was u se d  in  p la c e  o f  sam ple  f o r  PCR and  th e  
f a l s e  p o s i t i v e  r e s u l t  due to  am p lico n  c a r r y o v e r  was n o t  fo u n d .

F a ls e  n e g a t iv e  r e s u l t ,  due to  unknown i n h i b i t o r s  in  th e  
s a m p le s ,  may be d e t e c t e d  by a m p lify in g  p a r t  o f  e a c h  sam ple  
s p ik e d  w ith  20 X 1 0 "11 g pCHL2. By u s in g  th e  sam p le  t r e a tm e n t  
p r o to c o l  d e s c r ib e d  in  c h a p te r  I I I ,  a l l  o f  th e  s a m p le s  d id  n o t  
c o n ta in  i n h i b i t o r s .

The s e n s i t i v i t y  o f  o u r  PCR was 1 0 " 14 g o f  p la s m id  DNA 
when th e  p ro d u c t  was a n a ly s e d  by g e l  e l e c t r o p h o r e s i s  and th e  
s e n s i t i v i t y  was in c r e a s e d  to  1 0 "1s g o f  p la s m id  DNA when th e  
p r o d u c t  was a n a ly s e d  by d o t  b l o t  h y b r i d i z a t i o n .  O ur s e n s i t i v i t y
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c o r re s p o n d e d  w e ll  t o  th e  s e n s i t i v i t y  o f  10“ 1S g o f  t o t a l  L2 DNA 
r e p o r te d  by O s te r g a r r d  e t  a l  (3 1 ) .

When we e v a lu a te d  th e  e f f i c i e n c y  o f  PCR f o r  d e t e c t i o n  
o f  c. t r a c h o m a t is  from  e n d o c e r v ic a l  sp e c im e n s  by co m p arin g  w ith  
th e  c e l l  c u l t u r e ,  we found  t h a t  th e  PCR h a s  a  s e n s i t i v i t y  o f  100% 
and a  s p e c i f i c i t y  o f  9 7 .7  %. The two f a l s e - p o s i t i v e  sp ec im en s  
w ere  t e s t e d  w ith  a n u c l e i c  a c id  p ro b e  h y b r i d i z a t i o n  K it
(G en-P robe™  P ace  2 sy s te m , G en -P ro b e , I n c . ,  San D ieg o ,C A ). B o th  
o f  them  w ere t e s t e d  p o s i t i v e .  A c c o rd in g ly , th e  c o r r e c t e d  
s p e c i f i c i t y  o f  th e  PCR was 100 %. T h is  i s  in  a g re e m e n t w ith  
th e  r e s u l t s  r e p o r t e d  by O s te r g a a r d ,L .  e t  a l  ( 3 1 ) .  A c c o rd in g ly , we 
th in k  t h a t  th e  PCR te c h n iq u e  i s  a  v a lu a b le  t o o l  f o r  d ia g n o s in g  
g e n i t a l  c. t r a c h o m a tis  i n f e c t i o n  b e c a u se  o f  i t s  h ig h  s e n s i t i v i t y  
and s p e c i f i c i t y .  S in c e  c o n ta m in a t io n  due to  am p lic o n  c a r r y o v e r  i3  
th e  m a jo r p ro b lem  o f  u s in g  PCR a s  d i a g n o s t i c  t e s t  , p r e v e n t io n  o f  
c o n ta m in a t io n  m ust be c o n s id e r e d .  The te c h n iq u e  t h a t  w i l l  r e s o lv e  
t h i s  p ro b lem  s h o u ld  be  u s e d . One o f  t h i s  te c h n iq u e  i s  p e rfo rm e d  
by d i g e s t i o n  o f  am p lico n  p r i o r  to  PCR, u s in g  in c o r p o r a t io n  o f  
dUTP i n s t e a d  o f  dTTP and u r a c i l  DNA g ly c o s y la s e  in  th e  r e a c t i o n .
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