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Summary. — We have recently reported that  a unique antigenic 
structure, designated as Common epitope 1, was found to be 
shared by  human recombinant IFN alpha-2 and the human fibro­
blast I F N  beta.  The Common epitope 1 was identified with the  
aid of a synthetic I F N  alpha-2 fragment  S H  132-137. Based on 
this observation, we proposed t h e  hypothesis t h a t  a n  antigenic 
relationship should exist also between natura l  human  leukocyte 
I F N  alpha and natural  human  fibroblast I F N  beta .  However, 
we were n o t  able t o  detect any  Common epitope 1 in prepara­
tions of conventional human leukocyte I F N  alpha. I n  t he  pres­
ent  study, we were looking for  a possible explanation of absence 
of t he  Common epitope 1 in conventional leukocyte I F N  alpha. 
First,  we demonstrated its acid labile na ture  in t h e  recombinant 
I F N  alpha-2 molecule and  second, we proposed t h a t  t he  p H  2 
lability of this unique epitope might be  responsible for  t he  lack 
of antigenicity also in p H  2-treated (conventional) leukocyte 
I F N  alpha preparations. Actually, when p H  2 non-treated leuko­
cyte I F N  alpha was examined, we succeeded in demonstration 
of t he  Common epitope  ; 1  in IFN-preparation. Moreover, anti­
serum against p H  2 non-treated I F N  alpha was capable of neu­
tralizing both  t he  conventional i.e. p H  2-treated leukocyte I F N  
alpha and fibroblast I F N  beta.  I t  is concluded t h a t  t he  nomen­
clature distinguishing two classes (i.e. alpha and be ta  as class I 
and gamma as class I I )  of I F N s  is more appropriate t h a n  t he  
current official nomenclature distinguishing three antigenic classes 
of IFNs .  

Key words: interferon alpha-, beta; antigenicity, cross-reaction-, com­
mon epitope 

Introduction 

On the  basis of antigenicity, biological, and chemical properties, human  
interferons (IFN) are classified into three major types  — alpha, beta, and gam­
ma (Stewart, 1979). However, I F N  alpha and  I F N  beta have several biologi­
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cal a n d  phys icochemica l  propert ies  in  c o m m o n  a n d  h a v e  s u p p o s e d l y  e v o l v e d  
f r o m  a c o m m o n  ancestral  g e n e  (Taniguchi  et al., 1980). I n  sp i te  o f  a certain 
g r a d e  o f  h o m o l o g y  b e t w e e n  I F N - t y p e s  a l p h a  a n d  b e t a  o n  t h e  nucle ic  a n d  
a m i n o  acid levels, t h e y  are considered t o  lie immunolog ica l ly  q u i t e  d is t inct  
(Hayes, 1981). T h e  a x i o m a  o f  t h e  s h a r p  ant igenic  di f ference b e t w e e n  a l p h a  
a n d  b e t a  t y p e s  o f  h u m a n  I F N  has  been  recently  chal lenged b y  finding 
a u n i q u e  ant igenic  structure localised on molecules o f  b o t h  r e c o m b i n a n t  
I F N  aIpha-2 a n d  fibroblast I F N  b e t a  (Kontsek  et al., 1990). Synthet ic  
p o l y p e p t i d e  f r a g m e n t s  o f  I F N  alpha-2 a ided  in its nearer ident i f icat ion.  T h e  
ant ibod ies  d irected aga inst  th i s  structure, called t e n t a t i v e l y  C o m m o n  ep i t ­
ope 1, were capable o f  neutralizing both I F N  alpha-2 and I F N  beta  with  
t h e  same efficiency. However,  the  Common epitope 1 could not  be detected 
in  conventional natural leukocyte I F N  alpha preparations despite that  I F N  
alpha-2 is  considered t o  represent the  major subtype o f  virus induced h u m a n  
leukocyte I F N  alpha (Rubinstein  et al., 1981; L e v y  et al., 1981; Pestka,  
1983). 

I n  this paper we show that  the  acid labile nature o f  this unique antigenic 
structure o f  I F N  alpha-2 molecule might be  responsible for the  absence o f  
the  Common epitope 1 in natural virus induced leukocyte I F N  alpha since 
in preparations o f  pH 2 non-treated leukocyte I F N  alpha the  presence o f  
t h e  Common epitope 1 has  been clearly detected. 

Materials and Methods 

Interferons. Convent ional  h u m a n  l e u k o c y t e  I F N  a l p h a  (Leu I F N a ,  10 6  u n i t s  p e r  mg)  w a s  
prov ided  b y  D r .  N .  Fuchsberger  from this  I n s t i t u t e .  T h e  inducer N e w c a s t l e  d isease  v i i u s  (B1 
s tra in)  w a s  inact ivated  in th is  preparat ion b y  incubat ion o f  I F N  at  p H  2 for  4 8  hr. H u m a n  p H  2 
n o n - t r e a t e d  l eukocyte  I F N  a l p h a  ( N T - L e u  I F N a ,  1 . 2 8 x  10 5  u n i t s  p e r  ml)  w a s  prepared u s i n g  
t h e  s a m e  v irus  for  induct ion  a s  a b o v e  but  t lie inducer  v i r u s  w a s  removed f r o m  preparat ion b y  
u l tracentr i fugat ion  a t  100 0 0 0  X g f or  0 0  m i n  (for d e t a i l s  see  B o r e c k ý  et al., 1989). R e c o m b i n a n t  
h u m a n  I F N  a l p h a - 2  (rIFNa-2,  5 x 10 6  u n i t s  p e r  m l )  w a s  a g i f t  o f  D r .  G .  B o d o ,  B o e h r i n g e r ,  
A u s t r i a  a n d  h u m a n  fibroblast I F N  b e t a  (BM 532, L-0631 F i l F N j ä ,  H)7 u n i t s  p e r  m g )  w a s  k i n d l y  
p r o v i d e d  b y  d r .  S. K o b a y a s h i  ( T o r a y  I n d . ,  J a p a n ) .  

Antibodies. S h e e p  a n t i s e r a  a g a i n s t  h u m a n  c o n v e n t i o n a l  l e u k o c y t e  I F N  a l p h a  (G 026-502-568) 
a n i l  a g a i n s t  h u m a n  fibroblast I F N  b e t a  (G 028-501-568) w e r e  o b t a i n e d  f r o m  N a t i o n a l  I n s t i t u t e s  
o f  H e a l t h ,  B e t h e s d a ,  Md,  U . S . A .  A n t i s e r u m  a g a i n s t  p H  2 n o n - t r e a t e d  h u m a n  l e u k o c y t e  I F N  
a l p h a - 2  w e r e  p r e p a r e d  i n  t h i s  I n s t i t u t e  b y  i m m u n i z a t i o n  o f  B A L B / c  m i c e .  Monoclonal  a n t i b o d y  
T 1 8 ,  IgM-class, n e u t r a l i z i n g  t h e  a c i d o  l a b i l e  f r a c t i o n  o f  p H  2 n o n - t i e a t e d  h u m a n  l e u k o c v t e  I F N  
a l p h a  ( K o n t s e k  et al., 1989a) w a s  p u r i f i e d  f r o m  m o u s e  a s c i t e s  b y  p r e c i p i t a t i o n  w i t h  a m m c n i u m  
s u l p h a t e .  Monoc lona l  a n t i b o d y  B0,  TgG2b-subclass,  p r e p a r e d  a f t e r  i m m u n i z a t i o n  o f  B A L B / c  
m i c e  w i t h  h u m a n  fibroblast I F N  b e t a  ( T o r a y ,  J a p a n ) ,  w a s  p u r i f i e d  f r o m  asc i t ic  fluid b y  P r o t e i n  
A - S e p h a r o s e  a f f i n i t y  c h r o m a t o g r a p h y  ( K n u t s e k  et al., 1989/;). 

Synthetic hexapeptide Síl J32— 137. T h e  h e x a p e p t i d e  corresponding t o  a m i n o  acid sequence  
o f  h u m a n  I F N  a lpha-2  at  pos i t i on  132-137(lys-glu-lys-lys-tyr-ser) w a s  synthes ized  b y  t h e  sol id  
p h a s e  t echn ique  a n d  purified o n  H PLC t o  9 0 %  pur i ty  (Borecký  et al., 1985). 

Antiviral /FN unsay. T h e  a n t i v i r a l  a c t i v i t y  ( A V )  o f  h u m a n  I F N s  w a s  d e t e r m i n e d  b y  c y t o -
p a t h i c  e f f e c t  r e d u c t i o n  a s s a y  o n  h u m a n  d i p l o i d  fibroblasts c h a l l e n g e d  w i t h  v e s i c u l a r  s t o m a t i t i s  
v i r u s  in  m i c r o c u l t u r e  p l a t e s .  T i t l e s  o f  l e u k o c y t e  I F N  a l p h a  (pH 2-treated,  a n d / o r  p H  2 n o n -
t r e a t e d )  a n d  r e c o m b i n a n t  I F N  a l p h a - 2  w e r e  d e t e r m i n e d  b y  c o m p a r i s o n  w i t h  N I H  s t a n d a r d  
o f  h u m a n  I F N  a l p h a  (Ga 23-902-530) a n d  t it res  o f  I F N  b e t a  b y  c o m p a r i s o n  w i t h  K 1H s t a n d a r d  
o f  h u m a n  I F N  b e t a  (G 023-902-527). 

Neutralization of antiproliferative activities of IFN. T h e  a b i l i t y  o f  a n t i b o d i e s  t o  i n h i b i t  t h e  
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a n t i p r o l i f e r a t i v e  ( A p )  a c t i v i t y  o f  I F N  w a s  a s s a y e d  o n  h u m a n  p r o m y e l o c y t e  cell  l i n e  H L  60 i n  
96-well-plates. RPMI-1640 w i t h  1 0 %  horse  s e r u m  w a s  u s e d  f o r  d i l u t i o n  o f  I F N ,  a n t i b o d i e s  
a n d  c u l t i v a t i o n  o f  H L  60. I n  A P  a s s a y ,  0.05 m l  o f  I F N  a t  c o n c e n t r a t i o n  o f  100 u n i t s / m l  w a s  
m i x e d  w i t h  a n  e q u a l  v o l u m e  o f  d i l u t e d  a n t i b o d y  a n d  t h e n  2 x 10 4  H L  60 ce l ls  i n  0.1  m l  w e r e  
a d d e d  t o  w e l l s  i m m e d i a t e l y .  T h e  c o n c e n t r a t i o n  o f  cel ls  w a s  e s t i m a t e d  microscopica l ly  a f t e r  
i n c u b a t i o n  f o r  72 h r  a t  37  °C i n  10% C02-atmosphere.  E a c h  I F N - a n t i b o d y  combinat ion  w a s  
plated in to  4 parallel  wells  a n d  t h e  m e a n  cell number  w a s  calculated.  A 100% A P - a c t i v i t y  o f  
the  t e s ted  IFN-preparat icn  corresponded t o  t h e  difference b e t w e e n  concentration o f  control  cel ls  
and  I F N - t r e a t e d  cells .  T h e  neutral izat ion t i tre  w a s  t h e  minimal ant ibody  concentration which  
inhibited t h e  AP-ac t iv i ty  o f  t h e  assayed I F N  preparation t o  5 0 %  o f  i t s  init ial  ac t iv i ty .  

Competition assay. T h e  synthet ic  hexapept ide  S H  132-137 w a s  added  t o  d i luted  ant ibody  
t o  a final 10 (i-g/ml concentration o f  hexapeptide.  This  mix ture  w a s  preincubated for  3 0  m i n  
a t  37 °C. T h e n  0 .05  m l  f r o m  e a c h  sample  w a s  incubated w i t h  I F N  a n d  H L  60 cells ,  a s  described 
i n  I F N  neutral izat ion assay .  

Results 

Using t h e  IFN-neutralization assay based o n  inhibition of  t h e  antiprolifer­
ative (AP) act iv i ty  o f  I F N s ,  a unique antigenic structure (designated a s  
Common epitope 1) w a s  detected which  w a s  localized into  region 132-137 
of  the  amino acid sequence of  human  I F N  alpha-2. The  corresponding struc­
ture of  human  fibroblast I F N  beta  w a s  formed b y  amino acid residues a t  
position 134-139 (Pestka, 1986; Kontsek  et al., 1990). 

The synthetic  hexapeptide (SH 132-137) corresponding t o  t h e  amino ac id  
sequence o f  human  I F N  alpha 2 a t  position 132-137, completely inhibited 
the neutralizing ability o f  MoAb B 6  towards recombinant I F N  alpha-2 and  
fibroblast I F N  beta  (Table 1). Neither mouse antiserum t o  I F N  alpha-2,  
nor sheep antiserum t o  I F N  beta  were capable of  distinguishing I F N  alpha-2 

Tabic 1. Effect of synthetic hexapeptide SH 1:12-137 oil the activity of IFi\-ncutraliziny 
antibodies ayainst various I F \  preparations 

Antibodies Hexapept ide  Neutral izat ion titre against  (100 units)  o f  I F N a )  
S H  132-137 * L e u  I F N a  I F N a - 2  IFN|3 

({Xg/ml) 

Monoclonal 0 > 10 ng /ml  0.01 Jjtg/ml 0.01 (Xg/ml 
B 6  t o  IFNJJ 10 > 1 0  (J-g/ml > 10 jjLg/ml > 10 [Xg/ml 

Polyclonal 0 < 2 5  5 0  000 5 0  000  
t o  I F N a - 2  10 < 2 5  5 0  000  < 2 5  

Polyclonal 0 < 1 0  1 000  1 000  
t o  IFNf3 10 < 1 0  < 1 0  1 000  

Polyclonal 0 10 000  10 000  < 1 0  
to  Leu  I F N a  10 10 000  10 000 < 1 0  

a )  The minimal concentration o f  ant ibody  which inhibited 5 0 %  o f  antiproliferative (AP)  ac ­
t iv i ty  of  IFN-preparat ion i n  concentration o f  100 units /ml .  T h e  concentration o f  polyclonal  
antibodies is  shown a s  reciprocal value o f  di lution while  concentration o f  monoclonal a n t i b o d y  
is  g iven i n  (Xg/ml. 
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Table  2.  Kffeet or p i f  2-treatineiit o n  AP-ae l i v i ty  a n d  ant igenic  properties 
of  r e c o m b i n a n t  I F \  alplia-2 

A n t i b o d i e s  rIFNa-2  (100 u n i t s  A P  r I F N a - 2  (100 u n i t s  A P  
p e r  m l )  p H  2-troatad activity 1*) p e r  m l )  non-treated  a c t i v i t y  

Cell n u m b e r a )  x 1 0 4 m l  Cell n u m b e r * )  x 10 4  m l  
* i H ( %  contr.)  x ± s ( %  o f  contr.) 

N o n e  
Monoclonal t o  F i l F N f í  B 6  
(10 jjLg/ml) 

Po lyc lona l  t o  r I F N a  —2 
(d i lut ion  10~2) 

Polyclonal  t o  F i l F N p  
(di lution 10~2) 

Polyclonal t o  L e u I F N a  
(di lut ion 10"2) 

(10.4 ± 4.1 (82%) 
06.2 i 4 .3  (81%) 

83 .7  +_ 5.1 (103%) 

07.1 ± 4 . 0  (82%) 

82.8  ± 5 . 1  (102%) 

62.5  ± 5.7 (76%) 
80.4 ± 4 .4  (99%) 

80.0_+ 5 9 (98%) 

81.7 ± 6 .3  (100%) 

83.4  ± 4.8 (102%) 

a )  Mean number o f  CCIIH from 4 wells  plated 
*') -f- indicates preserved, lost A P ac t i v i t y  

t 

from I FX beta  and both showed the  same neutralization and cross-neutral­
ization l itres against IFN-types  tested (Table 1). As  indicated b y  data from 
•competition tes ts  with hexapeptide SH 132-137, a population of  serum anti­
bodies directed t o  Common epitope 1 was  responsible for cross-neutralization 
abil ity o f  both antisera. Following interaction with  S H  132-137, the anti­
serum t o  I F N  alpha-2 a s  well as  antiserum t o  I F N  beta completely lost 
their cross-reactivity. However, their specific neutralizing act iv i ty  towards 
immunogen (i.e. I F N  alpha-2 or I F N  beta, respectively) remained unchanged 
(Table 1). Polyclonal antiserum t o  human p H  2-treated leukocyte I F N  alpha 
w a s  capable t o  neutralize I F N  alpha-2, b u t  did not neutralize I F N  beta 
(Table  1) in accordance with the current concept of  distinct antigenicity o f  
h u m a n  I F N s  o f  alpha and bota types.  W i t h  regard t o  the  proposed existence 
o f  a common antigenic structure shared b y  I F N  alpha-2 and I F N  beta, the 
results o f  tests  with polyclonal antisera need explanation. Because I F N  
alpha-2 is the  major subtype present in human conventional leukocyte I F N  
alpha preparations, w e  have  expected the  antiserum t o  leukocyte I F N  alpha 
t o  contain also populations of  antibodies directed towards the Common 
ep i tope  I. If  so, this  antiserum should be able t o  neutralize also biological 
ac t iv i ty  of  human I F N  beta.  However, the  observed lack of  neutralization 
indicated absence or changes o f  1h<> antigenic structure of  natural TFN 
alpha-2,  a t  least in the  region 132-137. 

Since t h e  commonly  used method for inactivation of  inducer virus in 
preparations o f  human leukocyte I F N  is incubation at low pH,  w e  decided 
t o  s tudy  t h e  possible effect of  acidification on biological characteristics o f  
recombinant IFN alpha-2. T h e  preparation o f  r I F N  alpha-2 (in concen-



ACID T R E A T M E N T  O F  I F N  A L F A - 2  149 

F i g .  1 
Selective r e m o v a l  o f  a c i d  l a b i l e  f r a c t i o n  
o f  p H  2 non-treatecl  l e u k o c y t e  I F N  a l p h a  

b y  M o A b  T 1 8  
M o A b T 1 8  i s  d i r e c t e d  a g a i n s t  t h e  a c i d  
l a b i l e  L e u  I F N  a l p h a  f r a c t i o n  (Borecký 
et al., 1989). T h e  I F N  s a m p l e  w a s  e x ­
posed t o  MoAb T 1 8  for  3 0  m i n  a t  37 °C, 
then divided in to  2 a l iquots:  one  w a s  
kept  a t  p H  2, whi le  t h e  o ther  a t  p H  7.2 
for 4 8  h r  a t  4 °C. T h e  residual A V  ac­
t iv i ty  and/or neutral izat ion w i t h  anti-
I F N  a lpha  a n d  a n t i - I F N  b e t a  sera were 
examined subsequently.  
Acid labile I F N  a lpha  (hatched column) 
Acid s table  I F N  a lpha  ( e m p t y  column) 
1 — p H  2 non-treated I F N  a lpha  
2 — acid s tab le  I F N  rJpha 
3 - acid s table  I F N  a lpha  (for I F N -

neutral izat ion t e s t ) .  

tration 105 units  per ml) was acidified t o  p H  2 with 6 N HC1 and ,  
after 48 h r  a t  4 °C, t he  p H  was reverted t o  p H  7.2 using 5 N N a O H '  
As shown in Table 2, the  A P  activity of r I F N  alpha-2 was only 
slightly decreased af ter  p H  2 t reatment ,  however, i ts antigenic pro­
perties showed significant alterations. The p H  2-treated r I F N  alpha-2 
has lost i ts  binding capacity t o  MoAb B6  and ant i - IFN beta  serum (Table 2). 
Because these antibodies were shown t o  neutralize I F N  alpha-2 only through 
the Common epitope 1, the  acid p H  seems t o  be  responsible for  t he  rear­
rangement in conformation of r I F N  alpha-2, which resulted in a diminished 
antigenicity of the  region 132-137. I n  contrast, antisera t o  I F N  alpha-2 and  
to  leukocyte I F N  alpha could no t  differentiate between p H  2 treated a n d  
non-treated forms of r I F N  alpha-2, since they  neutralized both  I F N  forms 
with the  same efficiency (Table 2). These da t a  demonstrated the  existence 
of both acid stable and acid labile antigenic structures on t he  molecule of r I F N  
alpha-2. I n  t he  same time, the  results of these experiments indicated t h e  
acid labile nature  of Common epitope 1 on I F N  alpha-2 molecule a n d  sug­
gested t h a t  the  presumed distinct antigenicity of leukocyte alpha a n d  fibro­
blast beta I F N s  might be only the  secondary consequence of p H  2 induced 
conformational changes in preparations of leukocyte I F N  alpha. 

To support this hypothesis, we prepared human  leukocyte I F N  alpha, b u t  
instead of conventional p H  2 t rea tment  t he  inducer virus was removed 
from preparation b y  ultracentrifugation. Such I F N  preparation was used in  
experiments which were designed a) t o  confirm the  existence of t he  Common 
epitope 1 in p H  2 non-treated I F N  alpha, and  b) t o  detect t he  antibodies 
towards Common epitope 1 in immune serum raised against p H  2 non-
treated leukocyte I F N  alpha. The  following results were obtained: 

a) The preparations of p H  2 non-treated leukocyte I F N  alpha are known 
to  consist of two, i.e. acid stable and  acid labile subpopulations (Chadha, 
1985; Borecký  et al., 1986). We have found these two IFN alpha types  tti 
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Tuhle  3 .  Neutral ization of acid stable fract ion carrying the  C o m m o n  epitope 1 i n  p H  2 
non-treated leukocyte  IFN a lpha  b y  a n t i - I F \  a lpha  a n d  heta sera, respectively 

A n t  i b o d y  H o x a p o p t i d o  A c i d  s t a b l e  Cell n u m b e r 3 )  X 10 4 /ml A P  
SH 132-137 f r a c t i o n  w i t h  x i 8 ( %  " f  control )  act iv i ty 1 1 )  

(Hg/ml) C o m m o n  e p .  1 
(units/ml)  

N o n o  0 0 70.0 ± 4 .3  (100%) 
N o n o  0 100 50.8 ± 3.7 (72%) -

Polyclonal  t o  0 100 70.8 ± 4 . 4  (100%) _ 
Lou J F N a  (dilution 1 0 - 2 )  10 100 07.9 + 5 .0  (96%) -

Polyclonal t o  0 100 70.5 i 4.1 (100%) — 

rIFNa-2  (d i lut ion  1 0 - 2 )  10 100 70.7 ± 3.9 (100%) — 

Polyclonal  t o  0 100 09.3 ± 5.1 (98%) 
F i l F N p  (dilution 10 2)  10 100 48.9 ± 3.7 (69%) — 

Monoclonal  t o  F i l F N p  B 0  0 100 70.3 - 3.9 ( 9 9 % )  
(10 (jLtf/ml) 10 100 47.6 - 4.0 ( 6 7 % )  -

")  Mean n u m b e r  o f  cells  f r o m  4 wel l s  p la ted  
'*) -f- indicates  p r e s e r v e d ,  — lost A P  a c t i v i t y  

b e  antigenicully distinct, and,  using MoAb T18 w h i c h  selectively neutral­
ized the acid labile I F N  alpha, the acid stable fraction of  p H  2 non-treated 
leukocyte I F N  alpha could be separated. This procedure is summarized in 
Fig.  I. I t  shows a preparation containing 90%, i.e. 900 A V  units per ml of 
acid labile I F N  alpha and 10%, i.e. 100 A V  units per ml of acid stable 
I F N  alpha type. After preincubation with an excess of  MoAb T18 (10 fig 
per ml), for 30 min a t  37 °C a final I F N  preparation with antiviral activity 
of  100 units per ml was obtained. This preparation was  divided into two 
parts. One part was p H  2-treated to  demonstrate the acid stability of bio­
logical (AV and AP) activity (Fig. 1), while the second (pH 2 non-treated) 
one was  used in A P  IFN-neutralization assay (Table 3). In  accordance with 
our hypothesis, MoAb B 6  and anti-IFN beta serum recognized the Common 
epitope 1 and neutralized completely the A P  activity of  investigated p H  2 
non-treated IFN-preparation. The specific interaction of both antibodies 
used with Common epitope 1 found support in competition experiments 
using hexapeptide S H  132-137 which completely inhibited the neutralizing 
activity of MoAb B 6  and anti-IFN beta serum. The AP-activity of  the acid 
stable fraction of  leukocyte I F N  alpha was neutralized also b y  antisera t o  
I F N  alpha-2 and conventional leukocyte I F N  alpha, but  the hexapeptide 
S H  132-137 did not  significantly affect their neutralizing activity, as ex­
pected from the polyclonal nature of these antisera (Table 3). 
b) The next  experiments were performed using mouse polyclonal antiserum 
against pH 2 non-treated leukocyte I F N  alpha (Table 4). The results of  
experiments with this antiserum lend also support to  the presence of  the 
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C o m m o n  e p i t o p e  1 in t h e  i m m u n o g e n  because  i t  reacted w i t h  t h e  u n i q u e  a c i d  
lab i le  s tructure  present  in p H  2 non-treated I F N  a lpha.  I n  a d d i t i o n  t o  
neutra l i zat ion  o f  r I F N  alpha-2 a n d  leukocyte  I F N  alpha,  t h e  ant i serum 
cross-neutralized also t h e  f ibrob last  I F N  beta.  I n  compet i t ion  assay  w i t h  
h e x a p e p t i d e  S H  132-137, o n l y  t h e  cross-reactivity o f  a n t i s e r u m  w i t h  I F N  
b e t a  w a s  inh ib i ted.  T h i s  f a c t  suggested  t h a t  o n l y  o n e  popu la t ion  o f  s e r u m  
ant ibod ies  recogniz ing t h e  C o m m o n  ep i tope  1 w a s  responsible  f o r  cross-
neutra l izat ion  o f  I F N  beta.  

Discussion 

I n  a p r e v i o u s  p a p e r  w e  reported o n  t h e  u n t i l  n o w  u n o b s e r v e d  ant igenic  
re lat ionship  b e t w e e n  h u m a n  r e c o m b i n a n t  I F N  alpha-2 a n d  h u m a n  f ibro­
blast I F N  beta  (Kontsek  et al., 1990). A unique antigenic structure, des­
ignated as  Common epitope 1, was  found t o  be responsible for the  detected 
antigenic similarity. T h e  Common epitope 1 on I F N  alpha-2 molecule wa s  
formed b y  amino acid residues a t  positions 132-137, while the  corresponding 
structure on I F N  be ta  was  localized in the  region 134-139. This followed 
from competition tests  employing the  synthetic  hexapeptide S H  132-137. 
Only antibodies directed against  the  suspected Common epitope 1 were able 
t o  neutralize both  the  recombinant I F N  alpha-2 and the fibroblast I F N  beta  
wi th  t h e  same efficiency (Table J). Based  on this, w e  speculated that  human 
I F N s  o f  alpha and  beta types  could be  antigenically more closely related 
than  admitted earlier. W e  proposed that  the divergence of class I I F N s  
from t h e  common ancestor went  through I F N  beta t o  I F N  alpha family,  
and, I F N  alpha-2 could represent the  antigenic "missing link" between the 
t w o  I F N  types.  However, this hypothesis  was  handicaped b y  the lack o f  
evidence for  the  presence o f  t h e  Common epitope 1 in natural (conventional) 
leukocyte I F N  alpha (Table 1). Since preparations of  human conventional 
leukocyte I F N  alpha are mixtures of  several I F N  alpha subtypes,  w i th  
alpha-2 a n d  alpha-1 I F N s a s  major subtypes  (Rubinstein  etal., 1981; L e v y  etal.. 
1981; Pestka,  1983), w e  expected at least a partial neutralization of  the 
AP-act iv i ty  o f  natural I F N  alpha b y  antibodies such as  MoAb B6 ,  ant i - IFN 
alpha-2 serum and ant i - IFN beta  serum. However,  the neutralizing effect 
o f  these antibodies could not  be detected (Table 1). 

I n  the  same time, these experimental data  could not  exclude the  possi­
bility that  conformational changes might  have  occurred in population o f  
I F N  alpha-2 present in natural leukocyte I F N  alpha preparation during 
preparation or storage leading t o  altered antigenicity. W e  assumed that  
p H  2 treatment,  a s tep  commonly used for inactivation of  inducer virus, 
could be crucial for conformational changes of  natural I F N  alpha-2. The  
acid p H  did n o t  alter the  biological act ivity  (such as  A P  or AV)  of  recom­
binant  I F N  alpha-2. However, in contrast t o  A P  and  A V  activity,  t h e  
altered antigenic properties o f  r l F N  alpha-2 after pH 2-treatment demon­
strated the possibility o f  acid labile nature of  the Common epitope 1 (Ta­
ble 2). I n  t h e  n e x t  test ,  using p H 2 non-treated leukocyte I F N  alpha, w e  
succeeded t o  detect  the presence o f  a functioning Common epitope 1. 
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We choose two different attitudes for its screening. The first consisted in 
detection of antibodies to the Common epitope 1 in an antiserum directed 
against pH 2 non-treated leukocyte IFN alpha. A s  indicated b y  the neutral­
ization of both  I F N  alpha-2 and I F N  beta,  with this antiserum we succeeded 
in demonstration of a population of antibodies directed against t he  Common 
epitope 1 (Table 4). I n  the  second experiment, we tried t o  show t h a t  t he  
AP-activity of p H  2 non-treated I F N  alpha was neutralized with antibodies, 
such as MoAb B6, antiserum t o  I F N  alpha-2 and/or antiserum t o  I F N  be ta  
t h a t  reacted with t he  Common epitope 1. The  design of such a n  experiment 
proved more complicated because of presence of two antigenically different 
alpha species (acid stable and  acicl labile) in  preparations of natura l  p H  2 
non-treatecl leukocyte I F N  alpha (Borecký et al., 1989). B u t  after treatment 
with MoAb' T18, which neutralizes only the acid labile IFN species, only 
the acid stable alpha-fraction which represents the p H  2-treated conven­
tional leukocyte I F N  alpha, remained active (Fig. 1). This persisting acid 
stable I F N  activity proved then  neutralizable no t  only b y  antiserum t o  
conventional leukocyte I F N  alpha and/or antiserum t o  I F N  alpha-2, bu t ,  
most important ,  also b y  MoAb B6  and  polyclonal antiserum t o  fibroblast 
I F N  beta  (Table 3). The results of these experiments support the  proposed 
existence of t he  Common epitope 1 in preparations of p H  2 non-treated 
I F N  alpha. Moreover, competition tests  with synthetic hexapeptide S H  
132-137 demonstrated a complete inhibition of p H  2 non-treated acid stable 
fraction of I F N  alpha also b y  antiserum t o  I F N  beta  (Table 3). Taking into 
consideration t he  limited sensitivity of t he  IFN-neutralization assay used 
(about 10 AV units) as well as t he  fac t  t h a t  antisera t o  I F N  alpha or I F N  
beta and  MoAb B 6 completely neutralized t he  acid stable species of I F N  
alpha in concentration of 100 units per ml when t he  acid t rea tment  was 
omitted, we propose t h a t  natura l  I F N  alpha-2 was responsible for  a t  least 
90% of AP-activity of this preparation. 

We conclude t h a t  the  presented experimental d a t a  support  our hypothesis 
t ha t  an  antigenic relationship'exists between natural  human  I F N s  of alpha 
and beta  types. I n  support of this hypothesis we succeeded in detection of 
a unique antigenic structure called Common epitope 1 which most probably 
represents t he  missed antigenic link. This antigenic relationship between 
both I F N  types was n o t  detected until  now because of t he  acid labile na ture  
of the Common epitope 1 which escaped detection when conventional (i.e. 
p H  2-treated leukocyte I F N  alpha preparations) were examined. These re­
sults support t he  proposition of Rubinstein (1982) t h a t  the  nomenclature 
defining alpha and beta  I F N s  as "class I "  and  gamma I F N  as "class I I "  
interferons, seems t o  be  more preferable t h a n  t h e  current official nomen­
clature. 
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