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CHAPTER IV

RESULTS

1. I s o l a t i o n  o f  p la 3 m id  from  c. t r a c h o m a tis  s e r o ty p e  L2 (pCHL2)

c. t r a c h o m a tis  was grown in  c y c lo h e x im id e  t r e a t e d  
McCoy c e l l s .  The p la s m id  was i s o l a t e d  by th e  m ethod t h a t  
d e s c r ib e d  in  c h a p te r  I I I  and 10 u l  o f  e a c h  i s o l a t e d  p la s m id  w ere 
a n a ly s e d  by e l e c t r o p h o r e s i s  on 0 .7  % T r i s - a c e t a t e  a g a ro s e  g e l .  
The r e s u l t s  showed more th a n  one c o n fo rm a tio n s  o f  th e  p la sm id  
w h ich  g ave  a  s i n g l e  band o f  a p p ro x im a te ly  7 .5  kb f ra g m e n t when 
c le a v e d  w ith  BamHI r e s t r i c t i o n  e n d o n u c le a s e . The c o n c e n t r a t i o n  o f  
th e  p la s m id  (pCHL2 N o.2) was e s t im a te d  from  th e  a g a ro s e  g e l  
e l e c t r o p h o r e s i s  com pared w ith  1 .5  u l  o f / \ / H i n d I I I  f ra g m e n ts  
(m o le c u la r  s i z e  m a rk e r ) .  The i n t e n s i t y  o f  pCHL2 N o .2 b an d s  was 
c o r re s p o n d e d  to  1 /2 0  t im e s  o f  th e  4 . 3 -k b  A / H i n d l l l  fra g m e n t 
i n t e n s i t y  o r  2 t im e s  o f  th e  0 .5 -k b  A / H i n d m  fra g m e n t i n t e n s i t y .  
A c c o rd in g ly ,  th e  c o n c e n t r a t io n  o f  th e  pCHL2 N o .2 was
a p p ro x im a te ly  2 ng p e r  u l  ( F i g . 5 ) .  The pCHL2 N o .2 was d i l u t e d  
1 :1 0 0  w ith  TE b u f f e r  and 1 u l  o f  d i l u t e d  pCHL2 was u se d  a s  
a  t e m p la te  f o r  s e t t i n g  up FCR r e a c t i o n  m ix tu re  f o r  d e t e c t i o n  o f
c. t r a c h o m a tis  DNA.
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F ig -5 A n a ly s is  o f  pCHL2 
McCoy C e l l s  by u s in g  
la n e  1 ; pCHL2 N o .l 
la n e  3 ; pCHL2 N o.2

i s o l a t e d  from  c. t r a c h o m a t is  i n f e c t e d  
a g a ro s e  g e l  e l e c t r o p h o r e s i s  : 

la n e  2 ; A /H in d i  11 f ra g m e n ts  
la n e  4 ; pCHL2 (N o .l+  N o .2) c le a v e d  

w ith  BamHI r e s t r i c t i o n
e n d o n u c le a s e  enzym e.
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//H ind III

(Kb)
23.130 09.416 
06-557
4-361

0.564

(ng/1.5/j|)
422.772 
172 106 119.849
79.710
42.441
37.049

10.308

F i g . 6 The c o n c e n t r a t i o n  o f / \ / H i n d I I I  f ra g m e n ts  ( n g /1 .5  u l )
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2 . S e t t i n g  UP th e  PCR r e a c t i o n  m ix tu re

In  th e  i n i t i a l  s e t t i n g  o f  th e  PCR r e a c t i o n  m ix tu re  f o r  
a m p l i f i c a t i o n  w ith  p r im e r  A and  p r im e r  B , th e  o p tim a l 
c o n c e n t r a t io n  o f  MgCl2 was d e te rm in e d  by v a ry in g  th e  MgCl2 in  
d i f f e r e n t  c o n c e n t r a t i o n  ( 1 . 0 ,  1 . 5 ,  2 . 0 ,  2 . 5 ,  3 . 0  mM ) and u s in g  
th e  s ta n d a r d  PCR r e a c t i o n  a s  d e s c r ib e d  in  c h a p te r  I I I  w ith  0 . 1  uM 
o f  e a c h  p r im e r  in  50 u l  vo lum e. The c y c l in g  o f  t h r e e -  s t e p  
r e a c t i o n  ะ 94"C f o r  1 min ( d é n a t u r a t i o n ) ,  52°c  f o r  1 min (p r im e r  
a n n e a l in g ) ,  72°c  f o r  1 min (p r im e r  e x te n s io n )  was r e p e a te d  u n t i l  
30 c y c le s  and th e n  a t  72nc  f o r  10 min in  o r d e r  t o  c o m p le te  th e  
e x te n s io n .  The o p tim a l  c o n c e n t r a t i o n  o f  MgCl2 was 2 . 0  mM ( F i g . 7 ) .

A f te r  th e  o p t im a l  MgCl2 c o n c e n t r a t i o n  was known, th e  
o p t im a l  c o n c e n t r a t io n  o f  Taq p o ly m e ra se  was d e te rm in e d  by 
v a ry in g  th e  Taq p o ly m e ra se  in  d i f f e r e n t  c o n c e n t r a t io n  ( 1 .0 ,  1 .5 ,  
2 .0 ,  2 .5 ,  and 3 .0  u n i t  p e r  50 u l  volum e o f  th e  r e a c t i o n  m ix tu re  ) 
and u s in g  th e  s ta n d a r d  PCR r e a c t i o n  w ith  2 .0  mM MgCl2 . The 
r e a c t i o n  was ru n  a s  d e s c r ib e d  a b o v e . The l e a s t  c o n c e n t r a t io n  o f 
th e  Taq p o ly m e ra se  w hich  gave a s a t i s f a c t o r y  r e s u l t  was 2 .0  u n i t  
p e r  50 u l  volum e o f  r e a c t i o n  m ix tu re  ( F i g . 8 ) .
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F i g . 7 S e t t i n g  up th e  PCR r e a c t i o n  m ix tu re  ะ A m p l i f ic a t io n  
w ith  0 .1  uM o f  ea c h  p r im e r  (A ,B) by v a r y in g  th e  MgCl2 

c o n c e n t r a t i o n  and u s in g  th e  s ta n d a r d  PCR r e a c t i o n  ะ 
la n e  1 ; 0X174 /  H a e l l l  f r a g m e n ts ,  la n e  2; 1 .0  mM MgCl2 , 
la n e  3; 1 .5  mM MgCl2 , l a n e  4 ; 2 .0  mM MgCl2 , la n e  5 ; 2 .5  mM 
MgCl2 , la n e  6 ; 3 .0  mM MgCl2 .
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O P T I M I Z A T I O N  O F  THE P C R

F i g . 8 A m p l i f ic a t io n  w ith  0 .1  uM o f  e a c h  p r im e r  (A ,B) by 
u s in g  th e  s ta n d a r d  PCR r e a c t i o n  w ith  2 .0  mM MgCl2 and 
v a r y in g  th e  Tag p o ly m e ra se  ะ
la n e  1 ; 0 X 1 7 4 /H ae III  f r a g m e n ts ,  la n e  2 •1 1 u n i t  o f  Tag 
p o ly m e ra s e , la n e 3  ; 1 .5 u n i t s  o f  Tag p o ly m e rs e , la n e  4 ; 
2 .0  u n i t s  o f  Tag p o ly m e ra s e , la n e  5 ะ 2 .5  u n i t s  o f  Tag 
p o ly m e ra s e , la n e  6 ; 3 .0  u n i t s  o f  Tag p o ly m e ra s e . The
r e a c t i o n  was done in  50 u l  volum e.
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3. D e te rm in a t io n  o f  s u i t a b l e  num ber o f  PCR c y c le s

To d e te rm in e  th e  l e a s t  num ber o f  PCR c y c le s  t h a t  gave  a 
s a t i s f a c t o r y  p r o d u c t ,  th e  c y c l in g  was r e p e a te d  a p p ro x im a te ly  
30 c y c le s  , 35 c y c le s  , 40 c y c le s  , 45 c y c le s  , and  50 c y c l e s ,  
r e s p e c t i v e l y .  The a m p l i f i e d  p r o d u c ts  w ere  a n a ly s e d  on 1 .5  % T r i s -  
a c e t a t e  a g a ro s e  g e l  e l e c t r o p h o r e s i s .  The s u i t a b l e  num ber o f  PCR 
c y c le s  f o r  t h i s  e x p e r im e n t was 30 c y c le s  ( F i g . 9 ) .

4 . O p t im iz a t io n  o f  dUTP c o n c e n t r a t i o n

In  o r d e r  to  p r e v e n t  am p lic o n  c a r r y o v e r ,  th e  dUTP was
u se d  in s t e a d  o f  dTTP and  0 . 5  u n i t s  o f  th e  UDC was added  in  th e
r e a c t i o n  m ix tu re  t o  c l e a v e  th e  a m p lic o n s  i n t o  s m a ll  f ra g m e n ts  
p r i o r  t o  th e  PCR. The i n i t i a l  d é n a tu r a t io n  s t e p  in  t h e  f i r s t  PCR 
c y c le  was e x te n d e d  to  10 min and  th e  a m p l i f ie d  p r o d u c ts  w ere 
so ak ed  a t  7 2 ° c .  B ecau se  th e  a m p l i f i c a t i o n  may be som ew hat l e s s  
e f f i c i e n t  when i n c o r p o r a t in g  dUTP in  p la c e  o f  dTTP, t h i s  r e s u l t e d  
in  s l i g h t l y  d e c r e a s e d  y i e l d  o f  p r o d u c t s .  A d d i t io n a l  c y c le s  w ould 
a llo w  c o m p a ra b le  y i e l d  o f  p r o d u c ts  to  be o b ta in e d .  The 
c o n c e n t r a t i o n  o f  dUTP was o p t im iz e d  f o r  s a t i s f a c t o r y  r e s u l t s  by 
v a r y in g  th e  dUTP c o n c e n t r a t i o n  to  200 uM, 400 uM, 600 uM, 800 uM, 
1 . 0  mM, 1 .2  mM, 1 . 4  mM, 1 . 6  mM, 1 . 8  mM, and 2 . 0  mM, r e s p e c t i v e l y .  
The PCR was ru n  a t  94°c  f o r  10 min f o r  1 c y c le ,  9 4 ° c  f o r  1 m in, 
52°c  f o r  1 min and  72"C f o r  1 min f o r  32 c y c l e s ,  and 72°c  f o r
10 min f o r  1 c y c l e .  The o p t im a l  c o n c e n t r a t i o n  o f  dUTP u se d  in  th e
r e a c t i o n  m ix tu re  was 2 . 0  mM ( F i g . 1 0 ) .
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F i g . 9 A m p l i f ic a t io n  w ith  0 .1  uM o f  e a c h  p r im e r  (A, B) by 
u s in g  th e  s t a n d a r d  PCR r e a c t i o n  w ith  3 .0  mM M gC l2,200 mM 
o f  ea c h  dNTP (dATP,dCTFjdCTP) , 2 .0  mM o f  dUTP, 0 .5  u n i t s  
o f  UDG, and  2 .0  u n i t s  o f  Tag p o ly m e ra se  p e r  50 u l  volum e 
and ru n  a t  th e  d i f f e r e n t  num ber o f  c y c le :  
la n e  1 ; 0 X 1 7 4 /H a e III  f ra g m e n t. la n e  2 ; 30 c y c l e s .  
la n e  3 ; 35 c y c l e s .  la n e  4 ; 40 c y c l e s .
lane 5 ; 45 c y c le s . lane 6 ; 50 c y c le s .
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F ig .  10 A m p l i f ic a t io n  w ith  0 .1  uM o f  e a c h  p r im e r  (A ,B ), 2 .0  niiM 
MgCl2 , 2 .0  u n i t s  o f  Taq P o ly m e ra se , 200 uM o f  each
dNTP (dA TP,dCTP,dCTP)1 0 .5  u n i t  o f  UDG in  lx  PCR b u f f e r  
and v a r i e d  th e  c o n c e n t r a t i o n  o f  dUTP. The PCR was ru n  a s  
d e s c r ib e d  a b o v e ะ
la n e 1 ; 0 X 1 7 4 /H ae III  f ra g m e n ts la n e 0 . 

&  y 1 . 0 mM o f dUTP
la n e 3 ; 1 .2  mM o f  dUTP la n e 4 ; 1 .4 mM o f dUTP
la n e 5 ; 1 .6  mM o f  dUTP la n e 6 ; 1 .8 mM o f dUTP
lane 7 2 .0  mM o f dUTP
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5 . A d ju s tm e n t o f  MgCl2 c o n c e n t r a t io n
B ecau se  h ig h  c o n c e n t r a t io n  o f  dUTP was u s e d  in  th e  PCR, 

MgCl2 c o n c e n t r a t i o n  was a d ju s te d  in  o r d e r  to  o b ta in  th e  h ig h e s t  
y i e l d  by  v a r y in g  MgCl2 c o n c e n t r a t i o n  to  1 .5  mM, 2 .0  miM, 2 .5  aM, 
3 .0  mM , 3 .5  mM , and 4 .0  mM , r e s p e c t i v e l y .  The o p tim a l
c o n c e n t r a t i o n  o f  MgCl2 was 3 .0  mM ( F ig .  11)

6 . S e t t i n g  up th e  PCR f o r  a m p li fy in g  th e  4 7 3 -b p  fra g m e n t
s i t u a t e d  in  621-bp  fra g m e n t o f  c. t r a c h o m a tis  p la s m id

A m p l i f ic a t io n  o f  th e  4 7 3 -b p  fra g m e n t was c a r r i e d  o u t  by 
u s in g  th e  s ta n d a r d  PCR r e a c t i o n  m ix tu re  w ith  0 .1  uM o f  each  
p r im e r  (C ,D ) and v a ry in g  th e  MgCl2 c o n c e n t r a t i o n .  The c y c l in g  was 
r e p e a te d  a p p ro x y m a te ly  30 c y c le s  o f  th e  t h r e e - s t e p  r e a c t i o n :  
9 4 °c  f o r  1 m in, 45nc  f o r  1 m in ,7 2 °C fo r  1 min and  e x te n d e d
th e  l a s t  e x te n s io n  3 te p  a t  72°c  f o r  10 m in. The o p tim a l
c o n c e n t r a t i o n  o f  MgCl2 was 2 .5  mM ( F i g . 1 2 ) .
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O P T I MI Z A T I O N OF THE P C R

F ig .  11 A m p l i f ic a t io n  w ith  0 .1  uM o f  e a c h  p r im e r  (A ,B) by 
u s in g  2 u n i t s  o f  Taq p o ly m e ra s e , 200 uM o f  e a c h  
dNTP (dATP, dCTP, dCTP), 2 .0  mM dOTP, lx  PCR b u f f e r  
(P ro m e g a ), 0 .5  u n i t s  o f  UDG and v a r i e d  MgCl2 

c o n c e n t r a t i o n .
la n e  1 ; 0 X 1 7 4 /H ae III  f ra g m e n ts  la n e  2 ; 1 .5  mM MgCl2
la n e  3 ; 2 .0  mM MgCl2 la n e  4 ; 2 .5  mM MgCl2
la n e  5 ; 3 .0  mM MgCl2 l a n e  6 ; 3 .5  mM MgCl2
la n e  7 ; 4 .0  mM MgCl2 .
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O P T I M I Z A T I O N  O F  T HE PCR

F i g . 12 O p t im iz a t io n  o f  th e  a m p l i f i c a t i o n  w ith  0 .1  uM o f  each  
p r im e r  c  and D by u s in g  th e  s t a n d a r d  PCR r e a c t i o n  and 
v a ry in g  th e  MgCl2 c o n c e n t r a t i o n .
la n e  1 ; J0x i74 /H ael11  f ra g m e n ts  l a n e  2 ; 1 .0  mM MgCl2 

la n e  3 ; 1 .5  mM MgCl2 l a n e  4 ; 2 .0  mM MgCl2
lane 5 ; 2 .5  mM MgCl2
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1 2

F ig » 13 A n a ly s is  o f  th e  4 7 3 -b p  b i o t i n y l a t e d  p ro b e .
! ane  1 ; 1 .5  u l  o f  0 X 1 7 4 /H ae III  f ra g m e n ts
la n e  2 ; 10 u l  o f  th e  r e c o v e re d  4 7 3 -b p  b i o t i n y l a t e d  p ro b e .
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SENSITIVITY OF THE PCR

F i g . 14 E v a lu a t io n  o f  th e  PCR s e n s i t i v i t y  ะ th e  a m p l i f i c a t i o n
w ith  p r im e r  A and  B by u s in g  d e c r e a s e d  am ount o f  pCHL2. 
The a m p l i f i e d  p r o d u c ts  w ere a n a ly s e d  by a g a ro s e  g e l  
e l e c t r i p h o r e s i s  ะ la n e  1 ; 0 X 1 7 4 /H ae III  f ra g m e n ts
la n e 2; 2 X 10- in g o f  pCHL2 la n e  3; 2 X 1 0 - 11 g o f pCHL2
la n e 4; o

Là X 1 0 -12 g o f  pCHL2 la n e  5; 2 X 1 0 -13 g o f pCHL2
la n e 6; 2 X 1 0 - 14 g o f  pCHL2 la n e  7 ะ 2 X 1 0 -1S g o f pCHL2
la n e 8; 2 X 1 0 - Ifi g o f  pCHL2
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F ig .  15 D e te rm in a t io n  o f  th e  TCR s e n s i t i v i t y  ะ th e  a m p l i f i ­
c a t io n  w ith  p r im e r  A and B by u s in g  d e c r e a s e d  am ount 
o f  pCHL2. The a m p l i f ie d  p r o d u c ts  w ere 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  w ith  473 -b p  b i o t i n y l a t e d  p ro b e .
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9 . E v a lu a t io n  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 tis  from  
c l i n i c a l  sp ec im en s

The e n d o c e r v ic a l  sp e c im e n s  from  100 women a t t e n d in g  a 
c l i n i c  f o r  s e x u a l ly  t r a n s m i t t e d  d i s e a s e s  w ere d e te rm in e d  f o r  c. 
t r a c h o m a tis  by  PCR and c e l l  c u l t u r e  a s  d e s c r ib e d  a b o v e . The PCR » 
p r o d u c ts  w ere a n a ly s e d  by e l e c t r o p h o r e s i s  in  1 .5  % a g a ro s e  
g e l  and d o t  b l o t  h y b r i d i z a t i o n .  A g aro se  g e l  e l e c t r o p h o r e s i s  
r e s u l t s  w ere shown in  F i g . 16 and d o t  b l o t  h y b r i d i z a t i o n  r e s u l t s  
w ere shown in  F ig . 17. T h ere  w ere 12 sa m p le s  t h a t  PCR and  c e l l  
c u l t u r e  t e s t  w ere p o s i t i v e  and 84 sa m p le s  t h a t  th e  PCR and  c e l l  
c u l t u r e  t e s t  w ere n e g a t iv e .  T h e re  a r e  two sa m p le s  t h a t  PCR 
r e s u l t s  w ere  p o s i t i v e  b u t  c e l l  c u l t u r e  r e s u l t s  w ere n e g a t iv e  
(T a b le  4 ) .  The s e n s i t i v i t y  and th e  s p e c i f i c i t y  o f  th e  PCR w ere 
1005; and  9 7 .7  % ( r e s p e c t i v e l y .  The p o s i t i v e  p r e d i c t i v e  v a lu e  was
8 5 .7  % and th e  n e g a t iv e  p r e d ic L iv e  v a lu e  was 100 % .
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F ig . 16 The r e s u l t s  
e n d o c e r v ic a l

o f  c. 
sa m p le s

t r a c h o m a tis  d e t e c t i o n  from  
by th e  PCR and a n a ly s e d  on

a g a ro s e  g e l  e l e c t r o p h o r e s i s .
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F ig .  17 The r e s u l t s  o f  c. t r a c h o m a t is  d e t e c t i o n  from 
e n d o c e r v ic a l  sa m p le s  by th e  PCR and  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  w ith  4 7 3 -b p  b i o t i n y l a t e d  
p ro b e  s i t u a t e d  in  th e  6 2 1 -b p  f ra g m e n ts  a m p l i f ie d
p r o d u c ts .
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T a b le  4 , Number
c u l t u r e

o f  p o s i t i v e  and  n e g a t iv e  sp e c im e n s  t e s t e d  by 
and PCR

No. o f  c u l t u r e  r e s u l t s
PCR r e s u l t

P o s i t i v e N e g a tiv e T o ta l

1
PCR (CEL)a 1

P o s i t i v e 11 0 11
1

N e g a tiv e 1 88 89
T o ta l

!i
12 88 100

i
PCR (DH)๖ !

P o s i t i v e 12 2 14
N e g a tiv e 1 0 86 86

T o ta l
1!

12 88 100

’ PCR (CEL): PCR p r o d u c ts w ere 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

b PCE (DH) ะ PCR p r o d u c ts w ere 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 c
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