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Summary. - T h e  presence o f  the genes  for  h u m a n  interferon (IFN)-
alpha2a and IFN-alpha2b subvariants in human genomic DNA w a s  
studied using polymerase chain reaction (PCR). T h e  respective genes  
differ in the coding sequence  only at the position 137. adenine (2A) 
being substituted by guanine (2B). IFN-alpha2-sequences w e r e  selec­
tively amplif ied f r o m  t h e  placental  g e n o m i c  D N A  us ing  specific 
primers.  W h e n  sequenc ing  t h e  mix tu re  o f  PCR-der ived clones,  at t h e  
position 137 guan ine ,  specific f o r  subvariant  2 b  could  b e  detected.  
This  indicates that ,  at least in  t he .  g e n o m e  analyzed,  only sequence  
coding fo r  IFN-a lpha2b  w a s  f o u n d .  O u r  finding suppor t s  t h e  view, 
that genes  f o r  IFN-alpha2a a n d  IFN-a lpha2b  s e e m  t o  b e  ra ther  allelic 
t han  occuring at distinct loci. 
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Introduction 

Proteins of  t he  h u m a n  IFN-a lpha  family  a re  coded  at least by 15 nonallelic 
genes located o n  c h r o m o s o m e  9 (Owerbach  et a!.. 1981: H e n c o  ct a/.. 1985). T h e  
three IFN-alpha2 subvar iants  - a. b a n d  c - w e r e  isolated as  c D N A s  f r o m  
different libraries (Streuli  et al.. 1980; G o e d d e l  et al.. 1981: Dworkin-Rast l  et a!.. 
1982). In  t he  coding s equence  t h e y  di f fer  less t h a n  1 ° o  f r o m  each o ther .  
Therefore they are o f t e n  regarded as  allelic variants,  a l though  evidence tha t  at 
least IFN-alpha2a a n d  IFN-a lpha2b  m a y  b e  derived f r o m  different  genes  was  
presented (Hot ta  et al.. 1988). 

T o  contr ibute t o  e lucidat ion o f  discrepancy regarding allelic o r  nonallelic 
nature of subvariant 2a a n d  2b .  w e  pe r fo rmed  t h e  s tudy  which  a i m e d  at detect ion 
of both genes  at t h e  level o f  h u m a n  g e n o m i c  D N A .  F o r  examina t ion  of  genomic  
D N A  the  P C R  was  used .  
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Materials and Methods 

Isolation of IFN-alpha2-sequences by PCR. T h e  primers used  in the  PCR w e r e  24-mer. A T G  GCC 
T T G  A C C  T T T  O C T  T T A  C T G .  sense  oligonucleotide corresponding to the  beginning o f  the signal 
sequence  o f  human IFN-alpha2 and a 27-mer. T C A  T T C  C T T  A C T  T C T  T A A  A C T  T T C  TTG. 
antisense oligonucleotide, corresponding t o  the  end  o f  human IFN-alpha2 g e n e  (Henco  et at.. 1985). 
T h e s e  primers span a f ragment  o f  570 bp. T h e  PC'R-primers and dNTPs w e r e  used at the  final 
concentration o f  0.1 /vmol/l and 2 0  //mol/l. respectively. Genomic DNA (1 //g) isolated f r o m  human 
placenta ( A u s u b e l  et at.. 1987) w a s  used a s  a template. Amplification w a s  carried out in a Techne 
Programmable Dri-block using 2.5 U o f  Taq DNA polymerase (Promega) in b u f f e r  recommended by 
the  supplier. T h e  fol lowing protocol w a s  used:  95  ° C  f o r  4 m i n .  72 ° C  f o r  3 m i n :  t h e n  32 cycles: 94 °C 
f o r  1 m i n .  55 " C  f o r  1 m i n  a n d  72 " C  f o r  1 m i n :  final ex tens ion  72 UC f o r  5 m i n .  

Sequencing of the PCR-product. T h e  PCR-produc t  was  purif ied us ing a L M P  agarose gel a n d .  af ter  
phosphoryla t ion  o f  5 ' - ends  with T 4  polynucleot ide  kinase  a n d  making  t h e  pro t rud ing  e n d s  blunt  
with K l e n o w  e n z y m e  it w a s  t h e n  b lun t -end  ligated in to  t h e  £coRV-cleaved pBSK ( + ) plasmid 
(Stratagene) .  In  o r d e r  t o  enr ich  f o r  r ecombinan t  p lasmids  t h e  ligation mix tu re  w a s  recleaved with 
£ c o R V  prior  t o  t r ans fo rmat ion  in to  S u r e  (Stratagene)  c o m p e t e n t  cells. T h e  EcoKY site d o e s  not  
occur  in t h e  ampl i f ied  f r agmen t ,  b u t  it can  occur  only  in non - r ecombinan t  molecu les  (ne i ther  of 
PCR-pr imers  c o m p l e m e n t s  t h e  EcoRV s i te):  on ly  t h e  lat ter  c an  b e  l inearized by £ c o R Y  a n d  therefore  
they  will b e  u n a b l e  t o  t r ans fo rm c o m p e t e n t  cells. N E B  ligation bu f f e r  was  used  in all s teps.  A n  
a l iquot  o f  t h e  t rans format ion  m ix tu r e  was  plated o n  selective m e d i a  ( A M P .  I P T G .  X-Gal)  t o  check 
t h e  eff iciency o f  ligation a n d  select ion against non - r ecombinan t  plasmids.  T h e  rest  w a s  cultivated 
overnight  a n d  t h e  total plasmid D N A  isolated according t o  a s tandard  p rocedure  (Ausube l  ei al.. 
1987) served a s  a t empla t e  f o r  d o u b l e  s t randed  sequenc ing  us ing a 20-mer .  T G T  G A T  C T G  C C T  
C A G  A C C  C A  (consensus  s e q u e n c e  o f  h u m a n  a lpha- IFNs .  cor responding  t o  t h e  beginning  o f  the  
m a t u r e  s e q u e n c e  ( H e n c o  et at.. 1985)) a s  s equenc ing  p r imer  a n d  t h e  T 7  sequenc ing  kit (Pharmacia) .  

Results and Discussion 

H u m a n  IFN-alpha2a a n d  IFN-alpha2b subvar iants  d i f fer  in o n e  a m i n o  acid at 
t h e  posi t ion 23 o f  t h e  m a t u r e  pro te in :  lysine (2a) o r  arginine (2b). T h e  IFN-alpha  
2a c D N A  w a s  originály cloned f rom virus-induced myeloblast  cell line (Goedell 
et al., 1981), whereas  IFN-alpha2b cDNA w a s  cloned f r o m  virus  - induced 
human leukocytes (Streuli et al.. 1980). Owing  to the minimal nucleotide 
differences,  IFN-alpha2a and lFN-alpha2b have  been considered to b e  allelic 
(Henco  et al.. 1985). However,  to determine if these genes  represent polymorp­
hic  variants  o f  a single g e n e  o r  distinct loci can  b e  a difficult task, especially w h e n  
deal ing with cDNA-der ived  sequences .  T h e  only s tudy  o f  H o t t a  et al. (1988) 
analyzing t h e  IFN-alpha2 subvar iants  at t h e  level o f  h u m a n  g e n o m e  cla imed that  
at least IFN-alpha2a a n d  IFN-alpha2b m a y  represent  distinct genes .  T h e y  used  
m e t h o d  based  o n  hybridizat ion o f  t h e  subvariant-specific ol igonucleot ides  with 
D N A  f r o m  h u m a n  leukocytes.  T o  avoid a possible nonspecif ic  hybridization of  
probes ,  w e  chose  a n  al ternative approach ,  in which  t h e  high selectivity o f  P C R  
was  utilized. 

At t h e  beg inn ing  o f  o u r  s tudy,  w e  prepared g e n o m i c  D N A  f r o m  h u m a n  
placenta.  T h e  respective IFN-alpha2-sequences  were  PCR-derived us ing  h u m a n  
IFN-alpha2-specific p r imers  with 100% h o m o l o g y  be tween  subvariants.  Th i s  
approach  relies o n  t h e  selective amplif icat ion o f  IFN-alpha2-sequences  as  
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Fig. 1 
Part of IFN-alpha2-coding sequence  

The asterisk indicates nucleotide at t h e  
position 137, the arrow indicates nucleo­
tide at t he  position 130. 

confirmed by presence  o f  a single G at t h e  posi t ion 130 (indicated by a r row in 
Fig. 1) in t h e  mix tu re  o f  PCR-isola ted  sequences .  I n  h u m a n  IFN-a lpha  family 
only subtype alpha2 h a s  G at this  posi t ion.  Provided tha t  genes  f o r  IFN-alpha2a 
and IFN-alpha2b are nonallelic,  b o t h  sequences  shou ld  b e  obta ined  with  
approximately t h e  s a m e  f requency .  T h e  result ing PCR-produc t  cor responding  
according t o  its molecu la r  weight  t o  t h e  s egmen t  o f  h u m a n  IFN-alpha2 g e n e  
(not shown) was  t h e n  c loned  a n d  t h e  single IFN-alpha2 c lones  were  analyzed.  
However, af ter  sequenc ing  f o u r  r a n d o m l y  selected clones,  only IFN-alpha2b 
genes were detected.  T h e  cod ing  s equences  o f  genes  f o r  subvariants  2a a n d  2 b  
are identical except f o r  a single d i f fe rence  a t  t h e  posi t ion 137, w h e r e  in  t h e  I F N -
alpha2a gene  is A a n d  in  t h e  IFN-a lpha2b  g e n e  is G .  T o  elucidate t he  ques t ion  of  
the presence of  IFN-alpha2a g e n e  in t h e  analyzed h u m a n  genomic  D N A ,  t h e  
respective region o f  t h e  mix tu re  o f  PCR-der ived c lones  was  s equenced  a n d  
screened fo r  nucleot ide  A at t h e  posi t ion 137. T h e  s equence  o f  interest  is s h o w n  
in Fig. 1 a n d  it unmab iguous ly  demons t ra tes ,  that  a t  this decisive posi t ion 
(indicated by asterisk) on ly  nucleot ide  G specific f o r  subvariant  INF-a lpha2b is 
present. 

In  conclusion, o u r  f indings  d e m o n s t r a t e  tha t  at least in  h u m a n  g e n o m e  
analyzed, only g e n e  coding fo r  I N F -  a lpha2b could  b e  detected.  T h i s  suppor ts  
the view that  subvariants  2a a n d  2 b  could  b e  ra ther  allelic variants t h e n  
nonallelic genes.  O u r  data  a re  suppor ted  also by Diaz  et al. (1991), w h o  m a p p e d  
only o n e  IFN-alpha2-gene (wi thout  subvar iant -determinat ion)  o n  t h e  h u m a n  
chromosome 9. F u r t h e r  s tud ies  a re  n e e d e d  f o r  a def ini te  answer  t o  a ques t ion  o f  
genetic determinat ion o f  IFN-alpha2-subvariants .  
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