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Summary. - A c l o n e  f r o m  h u m a n  c D N A  l i b r a r y  w a s  a m p l i f i e d  in 
p o l y m e r a s e  c h a i n  r e a c t i o n  ( P C R )  b y  t h e  s y n t h e t i c  o l i g o n u c l e o t i d e s .  
T h e  final c o n s t r u c t  a f t e r  l i n k e r  l igat ion  a n d  d i g e s t i o n  w i t h  res t r ic t ion  
e n d o n u c l e a s e s  w a s  s u i t a b l e  f o r  o r i e n t e d  c l o n i n g  i n t o  E. col i e x p r e s ­
s i o n  v e c t o r .  T h e  i n t e r f e r o n  ( I F N )  e x p r e s s i o n  c o u l d  b e  d e t e c t e d  b y  
S D S - P A G E  e l e c t r o p h o r e s i s .  W e s t e r n  b l o t t i n g  a n d  b i o l o g i c a l  a n t i v i ­
ral  a s s a y .  T h i s  s e t  o f  o l i g o n u c l e o t i d e s  c a n  b e  u s e d  a l s o  f o r  a m p l i f i c a ­
t i o n  o f  g e n o m i c  D N A  o r  c D N A  l ib ra r i e s .  
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P C R  is  a p o w e r f u l  t o o l  f o r  g e n e  t e c h n o l o g y .  P r e v i o u s l y  a pos s ib i l i t y  o f  c D N A  

a m p l i f i c a t i o n  b y  P C R  h a s  b e e n  d e m o n s t r a t e d  (Sa ik i  et al.. 1988:  L i a n g  a n d  

J o h n s o n ,  1988). T h e  m o d i f i e d  P C R  w a s  s u c c e s s f u l l y  a p p l i e d  f o r  d e t e c t i o n  o f  

s p e c i f i c  I F N  m R N A s  ( D i e f f e n b a c h .  1988). W e  h a v e  u s e d  t h i s  t e c h n i q u e  a n d  

s y n t h e t i c  o l i g o n u c l e o t i d e s  t o  o b t a i n  t h e  h u m a n  a l p h a  I F N  g e n e  f o r  t h e  d i r e c t  

c l o n i n g  a n d  e x p r e s s i o n  o f  t h e  b io log i ca l l y  a c t i v e  p r o t e i n  i n  E. coli. 

P l a s m i d  p U C  9 c a r r y i n g  t h e  h u m a n  a l p h a  I F N  c D N A .  c o n f i r m e d  b y  h y b r i d i z a ­

t i o n  w a s  a m p l i f i e d  u s i n g  p r i m e r s  O K 2  a n d  O K 4  ( F i g .  1). O K 2  ( 2 0 - m e r )  is  s e n s e  

c o n s e n s u s  s e q u e n c e  f r o m  t h e  b e g i n n i n g  o f  t h e  m a t u r e  s e q u e n c e  ( H e n c o  et al.. 
1985) a n d  O K 4  ( 2 3 - m e r )  is  m o d i f i e d  c o n s e n s u s  s e q u e n c e  f r o m  t h e  3 ' e n d  
i n c l u d i n g  t h e  s t o p  c o d o n  a n d  t h e  HindlU s i t e .  

P C R  m i x t u r e  ( 1 0 0  n \  t o t a l  v o l u m e )  c o n t a i n e d  0 .5  n g  o f  t h e  r e c o m b i n a n t  
l i n e a r i z e d  p l a s m i d ,  1 / y m o l / l  e a c h  o f  t h e  O K 2  a n d  O K 4  p r i m e r s  ( H P L C  p u r i f i e d ) .  
50  m m o l / 1  K C I .  10 m m o l / 1  T r i s - H C l  p H  8.3.  1.5 m m o l / 1  M g C l : .  0.2 m m o l / 1  
d N T P s ,  0 .01  % g e l a t i n e  a n d  2 .5  U T a q  p o l y m e r a s e  ( C e t u s ) .  3 0  c y c l e s  w e r e  
p e r f o r m e d  o n  H y b a i d  T h e r m a l  R e a c t o r  w i t h  f o l l o w i n g  p a r a m e t e r s :  2 m i n  a t  
9 4  " C ,  3 m i n  a t  3 7  " C ,  4 m i n  a t  72 " C .  T h e  final e x t e n s i o n  w a s  7 m i n .  A f t e r  
a m p l i f i c a t i o n  a n d  p u r i f i c a t i o n  p r o c e d u r e  t h e  p h o s p h o r y l a t e d  s y n t h e t i c  l i n k e r  
O K I  ( F i g .  1) c o n t a i n i n g  A T G  c o d o n  w a s  l i ga t ed  t o  t h e  p r o d u c t  o f  t h e  P C R .  T h e  
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OK2 5' TGTGATCTGCCTCAGACCCA 3' 
* 

IFN-alpha 5' TGTGATCTGCCTCAAACCCA AAGAAGTAAGGAATGAAAACTGG 
2b gene 3' ACACTAGACGGAGTTTGGGT TTCTTCATTCCTTACTTTTGACC 

* * * * * *  

OK4 3' TTCCTCCTTCCTTACTTTTCGAA 

PCR and gel purification 

V 

OKI 5' pCATGAATTCATG (EcoRI + ATG linker) 

EcoRI OK2 

AATTCATGTGTGATCTGCCTCAAACCCA. 
GTACACACTAGACGGAGTTTGGGT. 

ligation to the PCR product, 
cleavage by.EcoRI and Hindlll 

.AAGGAGGAAGGAATGAAA 

.TTCCTCCTTCCTTACTTTTCGA 

0K4 HindiII 

Fig. 1 
Schematic diagram of human alpha IFN gene amplification and its arrangement for the direct 

insertion 
* - denotes mismatched bases 

O K 1 - P C R  c o n s t r u c t  w a s  c l e a v e d  b y  .EcoRI a n d  Hindlll e n d o n u c l e a s e s  (Fig .  1). 
A f t e r  i n s e r t i o n  o f  £coRI-////7í/III f r a g m e n t  i n t o  M 1 3 m p 9  p l a s m i d  t h e  s e q u e n c e  

o f  O K I ,  O K 2  a n d  O K 4  w a s  v e r i f i e d  b y  s t a n d a r d  d i d e o x y s e q u e n c i n g  p r o t o c o l .  
T h e  i n t e r n a l  s e q u e n c e  w a s  h o m o l o g o u s  t o  t h e  h u m a n  a l p h a  2 b  I F N  g e n e  
( G a b a i n  et ah, 1990).  B y  t h e  d i rec t  c l o n i n g  o f  t h i s  g e n e  i n t o  E. coli e x p r e s s i o n  
v e c t o r  c o n t a i n i n g  P L  p r o m o t o r  I F N  s y n t h e s i s  w a s  d e m o n s t r a t e d  b y  t h e  S D S -
P A G E  e l e c t r o p h o r e s i s .  W e s t e r n  b l o t t i n g  a n d  b i o l o g i c a l  ant iv i ra l  act iv i ty  - 1015 

i. u . / m l  ( K o n t s e k  et a!., 1991). T h e  a m p l i f i c a t i o n  w i t h  O K 2  a n d  O K 4  p r i m e r s  h a s  
n o  e f f e c t  o n  t h e  a m i n o  a c i d  c o m p o s i t i o n  o f  t h e  m a j o r i t y  p r o t e i n s  e n c o d e d  b y  
a l p h a  I F N  g e n e s .  T h e s e  p r i m e r s  w e r e  a l s o  u s e d  f o r  t h e  s e a r c h i n g  o f  I F N  
s e q u e n c e s  i n  h u m a n  g e n o m i c  D N A  ( d a t a  n o t  s h o w n ) .  
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