
Journal of A utoimmunity (1990) 3, 701-713 

M o n o c l o n a l  Ant i -La  Ant ibody  D e r i v e d  f r o m  a 
M o u s e  wi th  E x p e r i m e n t a l  SLE is s i m i l a r  to H u m a n  

Ant i -La  Ant ibod ie s  

D a n i e l  O f t e n , *  S h l o m o  M e n d l o v i c , t  H a r a l d  F r i c k e , t  

R u t h  S p e r l i n g , ~  J o s e p h  S p e r U n g *  a n d  E d n a  M o z e s t  

*Department of Organic Chemistry and t Department of Chemical Immunology, 
The Weizmann Institute of Science, Rehovot 76100, and ~Department of Genetics, 

The Hebrew University, Jerusalem, Israel 

(Received 25 August 1989 and accepted 25 June 1990) 

The La antigen is a highly conserved protein,  originally defined by sera of  
patients with Sj~Jgren's synd rome  or  systemic lupus e ry thematosus  (SLE). 
In the present  study, we have p roduced  and  charac te r ized  a monoclonal  
ant i -La ant ibody derived f r o m  mice with exper imenta l  SLE. The induc-  
tion of  SLE in these mice  was achieved by their  immun iza t i on  with a 
mur ine  monoclonal  ant i - idiotypic  an t ibody against  a c o m m o n  idiotype 
(1616 Id) found in SLE patients.  The monoclonal  ant i -La ant ibody derived 
f r o m  these mice  was found to be vir tual ly identical  to the an t i -La  anti-  
bodies found in h u m a n  a u t o i m m u n e  sera. First ,  its b inding to different 
nuclear  extracts,  as well as to protease-digested HeLa nuclear  prote in  
extracts,  was found to be identical  to tha t  of  h u m a n  ant i -La antibodies.  
Second, an inhibit ion s tudy on blot ted proteins  demons t r a t ed  a very  close 
relat ionship between the epitopes recognized by the mur ine  monoclonal  
ant i -La ant ibody and  the h u m a n  ant i -La  serum.  Third,  the monoclonal  
ant i -La an t ibody was found by immunof luorescence  to be directed against  
a nuclear  ant igen that  gave a speckled pat tern .  Finally, the monoclonal  
ant i -La ant ibody imm unoprec ip i t a t ed  the La-associated smal l  RNAs. This 
r epor t  provides  evidence for  the s imi lar i ty  of  mur ine  ant i -La ant ibody 
p roduced  in exper imenta l  SLE and  h u m a n  ant i -La antibodies f o r m e d  in 
au to immuni ty .  

I n t r o d u c t i o n  

Systemic lupus erythematosus (SLE)  is an auto immune disease characterized by 
the product ion of  antibodies against various self antigens [1-3], and many of  the 
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autoantibodies found in SLE patients are specific to different nuclear antigens. Thus, 
antibodies against DNA, ribonucleoprotein (RNP), Sm, Ro (SS-A) and La (SS-B) 
could be demonstrated in the sera of these patients [4-8]. 

We have recently reported the induction of experimental SLE in a murine strain 
that normally does not develop immune disorders [9]. The induction was achieved 
by immunization of C3H.SW female mice with a human monoclonal anti-DNA 
antibody, which bears a common idiotype, termed 16/6 Id [10--12]. Following 
immunization, in addition to anti-16/6 Id activity, antibodies to DNA, Sm, RNP, 
Ro and La could be detected in the sera of all the mice immunized with the 16/6 Id. 
The mice also produced antibodies that bear the 16/6 Id. Proteinuria was deter- 
mined in all the mice 4 months following immunization, and the kidneys of the 
immunized mice were found to contain immune complexes [9]. We have demon- 
strated similar induction of experimental SLE in C3H.SW mice using a murine 
monoclonal anti-idiotypic antibody to the 16/6 Id [13]. All the signs found in the 
16/6 Id-immunized mice, including the production of autoantibodies to DNA, Sm, 
RNP, Ro and La were also demonstrated in the anti-16/6 Id-injected mice. Further- 
more, proteinuria and kidney damage in the latter case were found to be increased. 
Since the induction of SLE, both by the 16/6 Id and by the monoclonal anti-16/6 Id 
antibody, was accompanied by the production of various antinuclear antibodies, we 
attempted to isolate a monoclonal antibody against a known nuclear antigen. 

We report here the production and the characterization of a monoclonal antibody 
specific to the La antigen derived from a mouse in which experimental SLE was 
induced. We also report that this monoclonal antibody recognizes an epitope that is 
apparently identical to that recognized by human autoantibodies against La. 

M a t e r i a l s  a n d  m e t h o d s  

Production of  monoclonal anti-La antibodies 

C3H.SW female mice were injected with 20 ~tg of a monoclonal anti-16/6 Id 
(MoAb 1A3-2) produced against the human monoclonal 16/6 Id [9]. The first injec- 
tion was given in complete Freund's adjuvant intradermally into the hind footpads. 
Three weeks later the mice were boosted with the same dose of the MoAblA3-2 in 
phosphate-buffered saline (PBS). Three months after the booster injection, two mice 
were injected intravenously with 20 ~tg of MoAb 1A3-2 and 3 days later the mice were 
sacrificed and their splenic lymphocytes were fused with X63.653 plasmacytoma 
cells by using 41~/o polyethylene glycol [14]. Supernatants of growing cells were 
screened for antibody secretion as described below. Hybrid cells that secreted anti- 
bodies into the culture supernatants were cloned by limiting dilution in 96-well 
microtiter plates. 

Protein extracts 

Pure nuclei of rat liver were prepared according to Martin et al. [15]. The pelleted 
nuclei were resuspended in 10 mM Tris-HC1, pH 8.0, 100 mM NaCI, 2 mM MgCI 2 
(1 ml per gram tissue), incubated at room temperature for 1 h with gentle stirring, 
and centrifuged at 1200 x g for 5 min at 4~ The supernatant was stored at -20~  
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in the presence of 0.01 mM phenylmethylsulfonyl fluoride (PMSF). The  protein 
concentration of these extracts was in the range of 20-25 mg/ml, as determined by the 
method of Bradford [ 16]. 

Nuclear extracts of HeLa cells were prepared as described by Dignam et al. [17] 
and stored frozen at - 2 0 ~  in the presence of 0.01 mM PMSF.  The  protein con- 
centration of these nuclear extracts was 5 mg/ml, as determined by the method of 
Bradford [16]. 

Whole cell extracts of cultured mouse cells (L929) were prepared by incubating 
pelleted cells in 20 mM HEPES,  pH 7.0, 50 mM KCI, 5 mM Mg-acetate, 1 mM EDTA,  
10% glycerol, 1 mM 2-mercaptoethanol, 0.1 mM PMSF and 0.5% NP-40 for 10 min 
at room temperature, followed by centrifugation at 12 ,000xg for 10min. The  
supernatant was stored at - 20~ 

Immunodot assay for screening of antibodies 

HeLa nuclear extract (1 ~tl of 5 mg/ml) was attached to a nitrocellulose sheet 
(Schleicher and Schuell, Keene, NH). The  sheet was incubated for 1 h in blocking 
solution containing 10% low-fat milk in PBS. It was then placed on top of a 96-well 
microtiter plate (Nunc immunoplate I) so that each dot of antigen covered a well 
filled with 50 ~tl of the different hybridoma supernatants. The  plate and nitrocellu- 
lose filter were then sealed with a paraffin sheet, covered with three layers of 
Whatman No. 3MM paper and clamped to the plate cover. The  whole assembly was 
inverted and placed on a rotary shaker for 2 h at 25~ After washing in PBS contain- 
ing 0.05% Tween 20, bound antibodies were detected by reaction with peroxidase- 
labeled goat anti-mouse Ig, followed by a 10-min incubation in a solution of 0.03% 
3,3'-diaminobenzidine and 0.05% (w/v) hydrogen peroxide in 50mM Tris-HC1 
(pH 7.6). 

Immunoblotting 

Immunological detection of gel-separated RNP proteins was done according to 
Towbin et al. [18]. Proteins were displayed on 12% polyacrylamide gels in the 
presence of SD S [ 19]. The  gel-separated proteins were transferred to nitrocellulose 
sheets by electrophoresis at 250 mA for 8 h at 4~ in a buffer containing 15 mM Tris-  
base, 115 mM glycine and 20% methanol. All subsequent steps were carried out at 
room temperature. The  blots were incubated for 1 h in a blocking solution consisting 
of 10% low fat milk, 0.02% Tri ton X-100 and 0.01% NaN 3 in PBS. Hybridoma 
supernatants and human sera were incubated with the blots for 1-4 h in heat-sealed 
plastic bags with gentle shaking. The  filters were washed three times for 10 min with 
blocking solution and probed with ~2SI-labeled Protein A or goat anti-mouse Ig 
(106 cpm/lane) in PBS containing 0.01% Tri ton X-100 and 0.01% NAN3, for 1 h. 
The  filters were washed three times for 10 min with blocking solution, blot-dried and 
autoradiographed. 

Competitive immunoblotting 

Gel-separated nuclear proteins of HeLa  cells were transferred to nitrocellulose as 
described above. The  strips were incubated with normal human serum or with 
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several dilutions of human anti-La serum (kindly provided by Dr Pettersson, 
Sweden). After washing, the strips were incubated with hybridoma supernatants, 
followed by incubation with 12SI-labeled goat anti-mouse Ig and autoradiography. 

Protease digestions and immunoblotting 

Samples of HeLa cell nuclear extracts, 20 lal each, were mixed with equal volumes of 
the following protease solutions: (I) Staphylococcus aureus V-8 protease (Miles), 
1 mg/ml in 100 mM NaHCO3; (II) Clostripain (ARG-C, Sigma), 1 mg/ml in 1 mM 
CaCI 2, and incubated at 37~ for 1 h. Twenty microliters of concentrated SDS gel 
sample buffer were added and the mixture was heated to 95~ for 5 min and loaded 
on 15% polyacrylamide-SDS gel. Electrophoretic transfer and detection of the 
separated peptides were performed as described above. 

Immunofluorescence staining of Hep-2 cells 

Hep-2 cells were grown as a monolayer on cover glasses and fixed in acetone ( -  20~ 
for 5 rain and air dried. Following washing with PBS+0.01% Tween 20, the 
MoAb2D 12 (ascitic fluid diluted 1:100) was added for a 2 h incubation at 20 ~ Cells 
were washed, and F I T C  labeled rabbit and mouse Ig was added for an additional 1-h 
incubation. Fluorescence staining was visualized after washing with PBS + Tween 
20 using a fluorescence microscope. 

Immunoprecipitation of R N P  and R N A  analysis 

Immunoprecipitation of La RNP was performed with protein A agarose beads 
(Boheringer, Mannheim) coupled to anti-La autoantibodies (kindly given by Dr 
E. Ben Chetrit), or to normal human serum (mixed sera of 50 healthy individuals) and 
with goat anti-mouse Sepharose coupled to the murine MoAb2D12. Briefly, 40-pl 
samples of 100 mg/ml bead suspension were treated with 3% BSA in PBS and then 
incubated in 1% BSA in PBS for 10 rain. The beads were washed with 0.5 ~o Triton 
X-100 in PBS and resuspended in 10 Ixl of the same buffer. Anti-La serum (5 I~1), 
normal human serum (5 ~tl) and MoAb2D12 (50 ~tl of cell supernatant) were added 
to the respective bead suspensions and incubated at room temperature for 2 h with 
gentle shaking. The beads were washed three times with I ml of 0.5% Triton X-100 
in PBS and incubated with 20 Ixl of HeLa cell nuclear extract [17], adjusted to 
0.5~/o Triton X-100 and 1 x PBS, at 4~ for I h with gentle shaking. After extensive 
washing with the same buffer (5 x I ml), the beads were incubated with 170 ktl of 
1.2 mg/ml proteinase K in 200 mM Tris-HCI, pH 7.5, 25 mM EDTA, 300 mM NaCI 
and 2% SDS, at 30~ for 30 min, extracted with phenol/chloroform, and the RNA 
was recovered by precipitation with ethanol. 

An aliquot of the precipitated RNA was labeled with [32P]pCp and RNA ligase 
as described by Englund et al. [20], fractionated by electrophoresis in 10% poly- 
acrylamide/8 M urea gel in the presence of 90 m_M Tris borate (pH 8.3)/2 m_M EDTA 
(1 x TBE) and autoradiographed. 



Anti=La a n t i b o d y  d e r i v e d  f r o m  a m o u s e  w i t h  e x p e r i m e n t a l  S L E  705 

R e s u l t s  

Production of monoclonal anti-La antibodies 

C3H.SW female mice were primed and boosted with 20 Ixg of a monoclonal anti- 
16/6 Id antibody (MoAblA3-2). Following a booster injection, high titers of anti- 
anti-16/6 Id antibodies were detected by radioimmunoassays in the sera of the 
immunized mice, and elevated titers of autoantibodies reacting with DNA, poly(I), 
poly(G), RNP, Sm, Ro and La were observed in the sera of the immunized mice 4 
months after priming. These serological findings were associated with increased 
erythrocyte sedimentation rate, leukopenia, proteinuria, and glomerular damage. 

Splenic lynaphocytes of two of the above mice were fused with X63.653 plasma- 
cytoma cells, and hybrid cells were selected for antibody secretion by radioimmuno- 
assays and immunodot assay against nuclear protein extracts of HeLa cells. The 
hybrid clone 2D12 was found to secrete the highest amounts of antibodies specific 
to La. These antibodies were of the Ix class and posessed kappa light chains. Clone 
2D12 was injected into (C57BL/6 x BALB/c)F1 adult mice that had been treated 
18 days prior to the injection with 2,6,10,14-tetramethyl pentadecane (prystane), 
and ascitic fluids were collected. The 2D12 hybrid clone was recloned by limiting 
dilution, which yielded seven growing clones. All the clones tested were found to 
secrete identical antibodies to those secreted by the 2D12 when examined for fine 
specificity. 

Characterization of the anti-La monoclonal antibody 

Immunoblotting experiments using gel-separated nuclear proteins of HeLa cells 
revealed the presence of antibodies to a 48-kilodalton (kDa) polypeptide in the super- 
natant of the hybrid cells 2D 12 (Figure 1, lane 3). Autoantibodies from patients with 
either SLE or Sj6gren's syndrome (SS) recognized a polypeptide of identical size 
(Figure 1, lanes 1, 2). Figure 2 shows that anti-La autoantibodies and the 
MoAb2D 12 identify polypeptides of identical sizes in nuclear protein extracts of rat 
liver, mouse cells and HeLa cells. 

Using protease-digested nuclear extracts in an analogous immunoblotting exper- 
iment, we further demonstrated that both antibodies recognize the same epitopes on 
the 48 kDa nuclear HeLa protein. Figure 3 shows that polypeptides of 32 and 36 kDa, 
produced by digestion of HeLa cell nuclear extract with proteases V-8 and clostri- 
pain (ARG-C), respectively, are recognized by the MoAb2D 12 and by anti-La anti- 
bodies. The same result was obtained using either partial or complete digests of 
nuclear extracts with chymotrypsin (data not shown). To substantiate the apparent 
identity of the MoAb2D12 to human anti-La, their ability to compete with human 
anti-La autoantibodies for binding the 48 kDa nuclear HeLa protein was tested. 
Figure 4 shows that anti-La autoantibodies, at 1:100 dilution, inhibit the binding of 
MoAb2D 12 to the La antigen (Figure 4A, lane 2), whereas normal human serum at 
the same dilution does no affect binding (Figure 4A, lane 1). The inhibitory effect 
of the anti-La autoantibodies decreases upon further dilution (lanes 3-5). The 
inhibition of the 48 kDa band measured by video densitometer and expressed as 
percentage of inhibition is shown in Figure 4B. 
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Figure 1. A 48 kDa nuclear antigen is recognized by patients' sera and a monoclonal antibody. Gel- 
separated and electroblotted proteins of  HeLa cell nuclear extract were probed with autoantibodies from 
patients with SLE (lane I), and SS (lane 2), with the MoAb2D 12 (lane 3) and with non-relevant antibodies 
(lane 4). 
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Figure 2. Monoclonal antibody 2D12 recognizes the La antigen in protein extracts of rat, mouse and 
human ceils similarly to the human anti-La antibodies. Gel-separated and electroblotted proteins of  HeLa 
and rat cell nuclear extract and of mouse whole cell extract were probed with human anti-La antibodies 
(aLa) and MoAb2D 12 as indicated. 

It should be noted that the 2 D 1 2  monoclonal  antibody did not  react with either 
single-stranded or double-stranded D N A .  Nor  did the antibody react with the rabbit 
anti-idiotypic serum specific to the 16/6 Id (data not shown),  thus indicating that the 
2D12  antibody does not express the 16/6 Id. Several other clones derived from the 
same fusion as the 2D12  clone were found either to react specifically with D N A ,  to 
possess the 16/6 Id, or both. However ,  neither of  these clones could react specifically 
with the protein nuclear extract of  HeLa cells. 
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Figure 3. The  monoclonal antibody 2D12 and human anti-La antibodies recognize the same polypep- 
tides obtained by proteolysis of I--IeLa cell nuclear extract. Samples of HeLa cell nuclear extract were 
digested with S .  aureus V-8 protease or with clostripain (ARG-C). The-digested mad undigested samples 
were analysed by SDS-PAGE and immunoblotted with the indicated antibodies as described in Materials 
and methods. 

Monoclonal antibody 2D 12 was used for indirect immunofluorescence staining of 
Hep-2 cells. As shown in Figure 5, MoAb2D 12 gave fine speckles in the nucleoplasm 
which excluded the nucleolus. The cytoplasma was not stained by the antibody. 

The La antigen is known to associate with small RNAs to form complexes which 
can be precipitated by anti-La antibodies. To prove further the similarity between 
the MoAb2D 12 and La antibodies, we tested the reactivity of the former in this assay. 
HeLa cell nuclear extract was incubated with MoAb2D12 attached to protein A 
agarose, and the immunoprecipitated RNAs were end-labeled with [32P]pCp using 
T4 RNA ligase and analysed in a denaturing polyacrylamide gel. Figure 6 demon~ 
strates that the MoAb2D 12 immunoprecipitated small RNAs of 80-90 nucleotides 
(nt) in length, including tRNA and tRNA precursors, as well as U1 SnRNA (Figure 
6, lane 3). In comparison, anti-La autoantibodies from a patient immunoprecipitated 
mainly the 80-90 nt RNA species including tRNA and tRNA precursors. As a control 
we showed no precipitation of RNA with normal human serum (Figure 6, lane 1). 

D i s c u s s i o n  

In the present report we describe the production of a monoclonal antibody (2D 12) 
against the La antigen. This antibody was derived from splenocytes of C3H.SW mice 
in which experimental SLE (characterized by the existence of a variety of autoanti§ 
bodies, including anti-La antihodies and by clinical manifestations typical of human 
SLE) was induced by immunization with a murine monoclonal antibody (1A3-2), 
[13]. The latter is an anti-idiotypic antibody to an SLE-associated idiotype---the 
16/6 Id [10-12]. I t  should be noted that a variety of monoclonal autoantibodies was 
isolated from the fusion that yielded MoAb2D 12. The autoantibodies were found to 
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Figure 4. Binding of the 2D 12 monoclonal antibody to the La antigen is inhibited by human anti-La 

antibodies. A-Nitrocellulose strips containing gel-separated and electroblotted HeLa cell nuclear extract 
proteins were incubated with normal human serum ( h i  02 dilution, Lane A 1) and with serial dilutions of 
human anti-La serum (1:105 to h l 0  ~, Lanes A2-5 respectively). The  strips were then reacted with the 
MoAb2D12, followed by '25I-labeled antimouse Ig and autoradiography. B-Densitometry at the 48 kDa 
band in the MoAb2D 12-blotted gel. The  inhibition of the binding of MoAb2D 12 to the 48 kDa band after 
incubation with human anti-La antibodies ( 0 - - 0 )  and normal human serum ( � 9  at different 
dilutions was measured by a video densitometer and is presented as a percentage of inhibition. 

be specific to various autoantigens (e.g. DNA,  RNP, cardiolypin). Some of these 
mono~lonal antibodies were of the IgM class such as MoAb2D12, whereas the 
majority of them was determined to belong to the various IgG subclasses. 

Characterization of the MoAb2D 12 revealed that it binds specifically to a 48 kDa 
protein found in a nuclear extract of HeLa cells. The same 48 kDa protein was also 
recognized by autoantibodies from SLE and Sj6gren's syndrome patients (Figure 1). 
The similarity between the MoAb2D 12 and the human anti-La antibodies was con- 
firmed by demonstrating that both reacted with the same molecular size proteins in 
nuclear protein extracts of HeLa and rat liver cells, and in mouse whole cell extract 
(Figure 2). Immunoblotting experiments using proteolytic digestions of the HeLa 
nuclear extract by proteolytic enzymes (V-8 and clostripain (Figure 3) and chymo- 
trypsin, data nor.shown) showed that the MoAb2D12 and the human anti-La 
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Figure 5. Immunofluorescence staining of Hep-2 cells with MoAb2D 12. Hep-2 cells were grown on 
slides, fixed with acetone and stained with MoAb2D12. The  predominant staining of the nucleus is 
demonstrated while nucleoli and cytoplasma were not stained (magnification x 350). 
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Figure 6. The  coprecipitation of La-associated RNA species with monoclonal antibody 2D12. The  
RNA component of ribonucleoprotein complexes immunoprecipitated from HeLa cell nuclear extract by 
normal human serum (lane 1), patient's anti-La antibodies (lane 2) and MoAb2D 12 (lane 3) was labeled 
with [3zP]pCp and T4 RNA ligase and analysed in 10~ polyacrylamide denaturing gel as described in 
Materials and methods. The  assignment of bands to small RNAs is based on their mobilities relative to 
DNA markers and comparisons with Northern blots of individual U snRNAs. 
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antibodies reacted with the same fragments. The 32 kDa polypeptide obtained by 
V-8 digestion most probably corresponds to a polypeptide which was described by 
Chart et al. [21-23] as one of the La antigen epitopes, and contains the RNA binding 
site [23]. Competitive immunoblotting studies indicated that the human anti-La 
serum, but not normal human serum, could inhibit the reaction of the MoAb2D 12 
with the HeLa La protein (Figure 4). Furthermore, immunofluorescence staining of 
Hep-2 cells by MoAb2D 12 yielded a speckled nuclear staining pattern similar to that 
demonstrated for human and mouse anti-La antibodies [23]. 

The La antigen associates with small RNAs, most of them derived from RNA 
polymerase III  transcription, including some RNA polymerase II transcripts such as 
U1 snRNA [5-7, 24-28]. This association was reported to occur via the few uridine 
residues added during transcription termination to the 3 terminus by RNA poly- 
merase III  [25, 29]. Recently, the La antigen was shown to act as a transcription 
termination factor of RNA polymerase I I I  [30, 31]. Furthermore, the La antigen has 
been shown to have ATPase activity in the presence of RNA containing double- 
stranded regions, and the ability to melt DNA-RNA duplexes in an ATP-dependent 
fashion [28]. It was thus interesting to test the repertoire of RNA species that could 
be indirectly immunoprecipitated by MoAb2D12, in comparison to the anti-La 
autoantibodies. Our immunoprecipitation studies with MoAb2D 12 revealed a rela- 
tively broad spectrum of small RNA molecules which were immunoprecipitated by 
these antibodies. These include the 80-90 nt RNA species, predominantly tRNA and 
tRNA precursors, as well as the efficiently precipitated U1 snRNA. Although the 
particular patient serum used for RNA precipitation (Figure 6, lane 2) did not pre- 
cipitate U1 snRNA (Figure 6, lane 3), the pattern obtained with MoAb2D12 is 
similar to those obtained with either anti-La sera from patients [27] or by anti-La 
monoclonal antibodies [28]. Taken together, these results substantiate the apparent 
identity of the epitopes that are recognized by the murine monoclonal antibody and 
by the human anti-La serum. 

It is noteworthy that the mice which develop spontaneous SLE do not produce 
anti-La antibodies [32]. Thus, the serology observed in mice with experimental SLE 
induced by the injection of the anti-16/6 Id antibody can be regarded as representa- 
tive of the serology of the human disease. Further characterization of the idiotype of 
this murine anti-La antibody should serve as a powerful tool for the investigation of 
the mechanisms responsible for the production of anti-nuclear antibodies in human 
SLE. 

Several studies have questioned the possibility of producing antibodies to the 
La antigen by immunization of mice with different purified nuclear antigens [7, 21, 
32, 33]. Some of these studies succeeded in inducing the production of antibodies 
that reacted with the autologous nuclear antigen [32, 33], while others reported 
antibody reactivity only against heterologous proteins [7]. The fact that the 
MoAb2D 12 recognizes the La antigen of murine origin (Figure 2) indicates that this 
MoAb is an autoantibody. 

A recent report has clearly demonstrated a difference in recognition of the La 
antigen by human anti-La serum and five murine monoclonal anti-La antibodies 
obtained following immunization of mice with the purified La antigen [23]. The 
difference was found in terms of ability to react with proteins of different nuclear 
extracts and binding patterns with V-8-digested nuclear extract. These authors also 
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report  that the human  ant i -La antibodies could not  block the reaction of  the murine  
ant i -La monoclonal  antibodies, and vice versa. I t  is apparent,  therefore,  that the 
monoclonal  antibodies obtained after immunizat ion of  mice with the La  protein and 
those derived f rom mice with experimental  S L E  differ, and that only the latter 
resemble ant i -La antibodies found in au to immune patients. This  difference may 
indicate that ant i -La antibodies formed in au to immune disorders are not  the result 
of  a simple reaction of  the immune system to the La  protein,  but  rather of  a more 
complex mechanism that elicits antibodies with a unique specificity. I t  is possible 
that ant i -La antibodies are produced by the 16/6 or anti-16/6 Id immunized mice due 
to polyclonal B-cell activation in which La-specific B-cell clones participate and 
expand during the induction of  the disease. Alternatively, it is possible that in the 
course of  the induction of  the disease one (anti-16/6 Id) B-cell clone is expanded,  and 
via somatic mutat ions a variety of  self-reactive clones are derived f rom it. Recent  data 
showed that in the S L E - p r o n e  strain M R L / l p r / l p r  B-cell clones with different speci- 
ficities (an t i -DNA and ant i -SM) express the same idiotype (H-130 Id), and thus may 
originate f rom a single B-cell clone [34]. Th is  would suggest that restricted B-cell 
activation takes place in SLE.  Studies aimed at analysing whether  in experimental  
S L E  B-cell clones of  different specificities (e.g. an t i -DNA,  ant i-La,  etc.) originate 
f rom a common VH gene are now in progress. 
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