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Ta avrooaviioopato »otd tng Ro/SSA 60kD mowteivng avevpiorovrtol
ovyva otov 000 aofBevadv ue mpwtomoBéc ovvdoouo Sjogren (m. o. Sj) xou
ovotnuatixd egudnuatddn Aoxo (ZEA). O oxomdg g nehétng outig nTav n
TAVTONO(NON TV ®VUQIMV YOAUULKDY AVILYOVIXOV ETLTOTWY TG TEWTEivNng. a
to AOYOo avtd ovvtédnroav alinhoemxalvmtouevo 22-pen memTidOLO TOU
rdAvmtav 6ho to unrog tov popiov (538 auwvoEéa), ue arlnroemndivym 8
auvoEéwv. H ovvBeon éywe oe pdpdouvg molvaitBuieviov ohupova ue v
texviryy tov Geysen. MehemiOnuav 3 ouddeg opwv. H mpodty opdda
amoteheital amd 5 0p0U¢ 10apLBuwy aocBevav ue (4 ue ZEA nou 1 pe m. o. Sj)
wov meQlelyav  uévo ovioouato xrotd Ro60kD. H devtegn oudda
negLeAGupave 4 00oUg LoAQLBUWY aoBevdv ue . 0. Sj mov elyav dpaoTirdTNTA
notd Ro60kD =ov La/SSB. H 1oiltn oudda (eréyyov) mepoieldufave 3
@UOoLoAoyYL®0Ug 000U¢g ®atL évav 006 acBevolg pe . 0. Sj ®aL AVILOOUATA ROTA
Ro52kD. BpéOnxre O6tL opol aoBevadv ue ZEA avtidpolv pe 10 memtidio
TKYKQRNGWSH-KDLLRSHLKP (169-190) %ot o. opot aoBevdv ue m. o. Sj
ue to mentidro ELYKEKALSVETEKLLKYLEAV (211-232) tg alAnlovyiog
tov Ro60kD avrtiyévov. Ilegropiopds tov emttéT®MV 0T0 EAAYLOTO ATAQA{TNTO
Wirog avayvopioemg omd to ovtoaviioouoata, £0elEe O6tL ou axpifeis
avTLYOVIrEG meoroyéc elvor  or NGWSHKDLLR  (175-184) =now
KALSVETEKLLKYLEAV (216-232) avtiotowya. Ileipdpota ovootolg ue
puowkd Ro60kD oaviiyévo xar drodvtd memtidia pl75-184 now p216-232
emipefaiwoav v eLdn] mEACOECN AVTOAVILOWUATOV OTLS TEQLOYEC OUTEGC.
Svuyrottivy uerhétn g arldnhovyiog Twv EMTOTMOV, XONOLUOTOLOVIAS PAOELS
dedouévaov arlnrovyiag mowteivoov €8eEe 6t 0 emitomog NGWSHKDLLR
(175-184) mpooouorder pe v meproxy YWNSQKDLLQ tng f-aivoidag twv
aviyovov HLA-DR.

Svurepaonotind, To avitydvo Ro60kD, megiéyetr 2 dtanitoig avityovirovg
eMLTOTOVG, OL omotoL eival eldrnot o évag yia tov ZEA nou o dgvtedc yia to
7n.0. Sj. O exmitomogl75-184 mpooouordler pe memtidio tng P alvoidag Twv
HLA-DR oavtiyévov xor m Prohoywri] onuaoio tng ouotdtntog Poloxretal
axréuo vwd dieevvnon.
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Abstract. Anti-Ro60KD autoantibodies are commonly Introduction
found in sera from patients with primary Sjogren’s
syndrome (SS) and systemic lupus erythematosus
(SLE). In order to identify the epitopes of this autoanti-
gen, 22-mer, synthetic peptides overlapping by eight
residues, and covering the entire sequence of the
Ro60KD autoantigen were prepared. Three groups of
sera were evaluated according to their autoantibody
specificities. The first group consisted of monospecific
anti Ro60KD sera from four patients with SLE and one
with SS, the second one was composed of anti-Ro60KD
+ anti-La(SSB)-positive sera from four patients with SS
and the third group included three normal sera and one
anti Ro52KD serum. It was found that sera from SLE
patients interact with a common antigenic site spanning
the sequence TKYKQRNGWSHKDLLRSHLKP (169—
190) of the Ro60KD protein. On the other hand, sera
from SS patients recognise the ELYKEKALSVE-
TEKLLKYLEAV (211-232) region of this autoantigen.
Determination of the minimal required peptide length
for optimal antibody recognition showed that the defined
epitopes can be shortened to the NGWSHKDLLR
(175-184) and KALSVETEKLLKYLEAV (216-232)
sequences respectively. Inhibition experiments using
the Ro60KD antigen and soluble peptides corresponding
to the 175-184 and 216-232 segments further confirmed
the specific antibody binding. These results, although
only a small number of sera were used, indicate that
the Ro60KD autoantigen, which is not characterized by
disease specificity, contains two discrete epitopes
specifically recognized from SLE and SS patient sera.
Finally, the sequence similarity of the NGWSHKDLLR
(175-184) epitope with some of the HLA haplotypes,
associated with anti-Ro response, deserves to be
noted.

Ro ribonucleoproteins (RoRNPs) are particles composed
of several proteins complexed with RNA polymerase Ill
transcribed cytoplasmic RNAs (YRNAS) [1]. They are
present in a variety of vertebrate species and cell types
[2] but their biological function(s) remain unknown.
These particles were discovered as common targets in
certain autoimmune rheumatic diseases, such as Sjo
gren’s syndrome (SS) and systemic lupus erythematosus
(SLE) [3]. Although it is not yet known what leads to the
breakdown of immunological tolerance and formation of
antibodies against these self antigens, existing evidence
suggests that anti-Ro autoantibodies have immunopatho-
genic potential [4]. The presence of anti-Ro antibodies is
also associated with certain HLA haplotypes, especially
with HLA-DR3, -DRw53, and DQ1/DQ2 heterozygosity
[5, 6].

Humoral autoimmune response is primarily directed
against the protein component of the RoRNP, which is
composed of at least three immunologically distinct
proteins, namely the Ro/SSA60KD, the Ro/SSA52KD
and the La/SSB protein [1]. Antibodies against the
Ro60KD protein are frequently found in both SLE
and primary SS patients’ sera, whereas antibodies to
Ro052KD and La/SSB are detected more frequently in SS
sera [7].

Several techniques have been used to map B-cell
epitopes in Ro60KD protein. They include testing of
autoimmune sera against overlapping synthetic peptides
by enzyme linked immunosorbent assay (ELISA) [8] or
with deletion mutants of recombinant proteins by
Western blot or by immunoprecipitation [9]. These
studies have yielded conflicting results so far, which
can be attributed to several reasons, such as the type of
assay used, the selection of patients’ sera and the
presentation of antigenic fragments [10]. Taking into
account that a considerable amount of anti-Ro60KD
antibodies are targeting conformational determinants
[11], it appears that our knowledge of B-cell epitopes
of the Ro60KD molecule remains rather limited. Never-
theless, owing to the clinical significance and the poten-
Correspondence: H. M. Moutsopoulos, Department of Pathophysiol- tial pathogenic role of the anti Ro/SSA autoantibodies,

ogy Medical SChOOl, National University of Athens M. Asias 75, 115 |dent|flcat|0n of the major antlgenlc determ|nants Of
27, Athens, Greece.

Keywords. AntiRo/SSA, epitope mapping, molecular
mimicry, Sjégren’s syndrome, systemic lupus erythema-
tosus.
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R060KD can provide important insights into our under-
standing of autoimmunity and could ultimately prove
useful for the development of diagnostic tests.
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substitution [19] estimated 42 and ®6mq/g?
respectively) andN®-Boc/benzyl side-chain protection,
was carried out by standard methods. Amino acid

In the present report, the linear antigenic determinants couplings were performed by the dicyclohexylcarbodii-
of the Ro60KD molecule have been investigated using mide (DCC)—Hydroxybenzotriazole (HOBt) procedure
large (22-mer) overlapping synthetic peptides, according using a ratio of amino acid/DCC/HOBt/resin(3:3:3:1).
to the multipin epitope mapping strategy based on two Deprotection of theN<“t-Boc protecting group was
previously published sequences [12, 13]. It is shown that performed using trifluoroacetic acid followed by
antibodies to Ro60KD of patients with SLE and primary diisopropylethylamine for neutralization. After synth-
SS preferentially recognized distinctly different epitopes esis, the peptides were cleaved from the resin with
on the molecule. The minimal required antibody-binding anhydrous hydrogen fluoride in the presence of anisole

sequences of these epitopes and sequence similaritiesand phenol (10% v/v) as scavengers & Gor 1 h. The

with other molecules are also reported.

Materials and methods

Sera and IgG purification.

A panel of sera from patients with SLE and primary SS
was tested for their autoantibody specificity with counter
immunoelectrophoresis, immunoblot and ELISA. All

patients with SLE fulfilled the diagnostic criteria of

the American College of Rheumatology [14] and those
with primary SS the preliminary criteria of the European
Union study group [15]. Sera that gave strong anti-Ro
reaction by all methods and a clear band pattern in
immunoblot were selected and divided into two groups.
The first group consisted of monospecific anti Ro60KD
sera from four patients with SLE and one with primary

SS. The second group was composed of anti-Ro60KD

and anti-La-positive sera from four patients with pri-

peptides were extracted from the resin using &cetic
acid and after lyophilization were subjected to chroma-
tographic purification using Sephadex G-25 equilibrated
with 2m aqueous acetic acid. Elution of the peptides was
performed using a homogeneous mixturersutanol—
pyridine—acetic acid—p0(9:3:2:4:,v/v)(BPyAW). Best
purity was achieved when the eluent volume, passed
through the column before loading the peptides, corre-
sponded to the half-bed column. The peptides were
homogeneous as determined by thin-layer chromato-
graphy in BPyAW (9:3:2:4) [Rf(175-184= 0-27,
Rf(216-232 = 0-:35 and BPyAW (5:5:1:4) (Rf (175-
184) = 0-47, Rf(216—232= 0-54]. The overall yield
after purification ranged from 40% to 50%. Appropriate
one-dimensional and two-dimensiori#l-nuclear mag-
netic resonance (NMR) spectra confirmed the identity
and the purity of the peptides.

Cell extract and immunoblotting

mary SS. The control group included three normal sera
and one anti-Ro52KD serum from a patient with primary Cytoplasmic extract was prepared from cultured HelLa
SS. IgG from all sera, purified by protein A—Sepharose cells as described by Habe&t al. [20]. Samples of
column, was concentrated and dialysed against phos-extracts were applied to polyacrylamide gel sodium
phate-buffered saline (PBS), pH87 Concentrations of  dodecyl sulphate (SDS) electrophoresis, followed by
IgG were evaluated by nephelometry (Beckman Instru- electrotransfer to nitrocellulose. The nitrocellulose
ments, Brea, CA, USA). blots were stained with Ponceau S and cut into strips,
which were blocked with non-fat milk5% at'@ over-

Peptide synthesis

(a) A total of 119 synthetic peptides were prepared in
duplicate by the multipin peptide synthesis of Geysen
et al. [16]. The synthesis was performed on prederiva-
tized polyethylene pins (Cambridge Research Bio-
chemicals, UK) and the protocol was based on the
principles of the solid-phase peptide synthesis of Merri-
field [17], using the Na-fluorenylmethoxycarbonyl

(FMOC) protecting group strategy. For the accurate
dispensing of different solutions at the coupling stage,

night. After washing, anti-human IgG conjugated to
horseradish peroxidase was added (1:1000 dilution) in
blocked buffer and allowed to react for 1 h. The colour

was developed by adding a substrate solution of 4-

chloro-1-naphthol to the strips.

Elisa
(a) The levels of anti-Ro/SSA antibodies in patient sera

were determined by commercially available ELISA

(Diastat anti-Ro, Shield Diagnostics, London UK) using

self-made computer software was used. In each synthesignicrotitre wells coated with affinity-purified bovine

cycle control peptides PLAG(G)and GLAG(G), of
various lengthsi{= 0, 6, 12 and 18) were synthesized.
All PLAG(G),, control peptides were specifically recog-

RoO/SSA antigen,
instructions.
(b) Peptides covalently attached to polyethylene rods

according to the manufacturer’s

nized by anti-PLAG monoclonal antibodies, (Cambridge were tested for antibody binding by ELISA in 96-well

Research Biochemicals) while GLAG(G)xontrol pep-
tides did not react.

(b) Solid-phase synthesis of the NGWSHKDLLR (175—
184) and KALSVETEKLLKYLEAV (216—-232) pep-
tides, using benzhydrylamine anchor-bond [18] (resin

microtitre plates. Rods were immersed in 0sodium
phosphate buffer, pHZ, 150ms sodium chloride
(PBS) containing A% Tween 20, 1% albumin and
1% ovalbumin to block non-specific binding. The 1gG,
diluted with the above buffer (200y mL-1), was added

© 1996 Blackwell Science Ltdsuropean Journal of Clinical Investigatio26, 514—-521
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to the wells and incubated overnight atCi After
washing with PBS containing ‘8% Tween 20,anti-
human 1gG, conjugated to horseradish peroxide
(2:1000 dilution) in blocking buffer, was added and
incubated for another 1 h at 2D. The rods were again
washed and the presence of antibodies was detected
using a substrate solution of 2@zino<is-3-ethylben-
zothiazoline sulphonic acid (ABTS) and the absorbance
of the produced colour was measured at 405nm. Sub-
sequently, the bound antibodies were removed from the
rods by sonication for 30 min in water bath withl®
sodium dihydrogen phosphate, 1% SDS anti® 2-
mercaptoethanol at 6G and the rods were used again
or dried for storage.

Purification of the Ro/SSA antigen and inhibition
assays.

Absorbance (405 nm)

Anti-Ro60KD affinity column was made by coupling
purified IgG, specific for the NGWSHKDLLR peptide,
to cyanogen bromide (CNBr)-activated Sepharose 4B
using conventional methods. Human spleen extract
was prepared as described previously [21] and applied
to the anti-Ro60KD affinity column. Ro antigen was
eluted with HCI-Glycine, pH Z. Its purity was eval-
uated by SDS gel electrophoresis and immunoblot.
IgG samples (200gmL-1) were incubated with the
soluble peptide (10@g mL-1) according to Merrifield's
method, or purified human Ro60KD antigen (imL-1)

for 1 h at room temperature, before application of ELISA Figyre 1 Epitope mapping of the Ro6OKD protein. (A). Binding of

tests. the 22-mers to anti-Ro60KD-positive sera (systemic lupus erythe-
matosus; SLE). The arrow indicates the peptide TKYKQRNGW-
SHKDLLRLSHLKP (169-190 in Ro60 sequence). (B) Binding of

Computer predictions and homology search the 22-mers to anti-Ro60KD + anti-la(SSB) positive sera (primary
Sjogren’s syndrome; SS). The arrow denotes the peptide ELYKE-

The flexibility, hydrophilicity and B-cell antigenic pro-  KALSVETEKLLKYLEAV (211-232 in Ro60 sequence). (C) Binding
files using Ro60KD primary structure, were made by the of the 22-mers to normal sera and to one anti-Ro 52KD-positive
EPIPLOT program. Prediction of the Secondary struc- serum. Columns represe_nt the ELISA OPTICAL DENSI'_I'Y_aF 405nm
ture of the RoBOKD was produced using the PHDsec of eadch 22mer synthesized and rows correspond to individual sera
profile neural network method [22]. The antigenic tested.
peptide sequences were compared against the SWISS-
PROT, NBRF/PIR,PRF and GENPEPT databases using
Fasta [23] and Smith—Waterman [24] algorithms at Sequences, was also synthesised. The antibody-binding
GENOMENET-FASTA and EMBL-FASTA, -BLITZ pattern for all the peptides tested by ELISA against the
servers. The non-identical amino acids were scored three groups of sera are shown in Fig. 1. The sequence
with PAM 250 and PAM 100 matrices [25] and the TKYKQRNGWSHKDLLRL- SHLKP corresponding to
gap inclusions were allowed in Smith-Watermans the 169-190 region of Ro60KD exhibited significant
searching. HLA class Il sequences were obtained by reactivity with all the anti-Ro monospecific sera (group
Marsh and Bodmer's compilation in the EMBL data- 1) tested (5/5). One peptide sharing the 449—-470 sequence
base. of the antigen was recognised by 2/5 of the sera, whereas
four more peptides gave positive reaction with 1/5 of the
sera tested (Fig. 1A). Anti-Ro and anti-La-positive sera
RESULTS (group 2) gave a distinct epitope-scanning profile and the
ELYKEKALSVETEKLLKYLEAV (211-232) peptide
was clearly defined as the immunodominant region for 3/
4 of the sera (Fig. 1B). Peptide 183—-204 was positive for 1/
Thirty-eight 22-mer, peptides, covering the entire 4 ofthe seraand only one serum of this category was found
sequences of the Ro60KD protein, as determined by inactive against all the synthesized 22-mers, due to the high
Duetscheret al, were synthesized in duplicate. An background level. Normal sera as well as anti-Ro52KD
additional 22 mer peptide, representing the main differ- serum (group 3) gave low absorbance values for all the
ence between Deutscher’'s and Ben-Chetrit's reported peptides tested. (Fig. 1C).

Identification of the antigenic sites

© 1996 Blackwell Science Ltdtzuropean Journal of Clinical Investigatio26, 514—521
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Determination of the minimum required length of the ELYKEKALSVETEKLLKYLEAV (211-232), with the
antigenic determinants. Ro60KD antigen, the KALSVETEK-LLKYLEAV (216—-

d 232) and the NGWSHKDLLR (175-184) soluble peptides
led to 62%, 56% and 13% inhibition respectively. Anti-
bodies against the antigenic peptide TKYKQRNGWSH-
KDLLRLSHLKP (169-190) were inhibited at 54% by the

Refinement of the defined epitopes was performe
by the synthesis of two sets of multiple-length pep-
tides for each 22-mer antigenic site. The first set

consisted of 18 peptides with decreasing length (from ,
22 to 5 amino acids). Each peptide was obtained by ROGOKD antigen, at 24% by the NGWSHKDLLR and 8%

subtracting one amino acid, each time, from the amino by the KALSVETEKLLKYLEAV (216-232) peptide

termi-nus of the antigenic domain. Likewise, the (Fig. 3)

second set of peptides used for the determination of

the carboxyl end of the epitope included 18 peptides Predicted features of the anti-Ro60KD immunodominant
of multiple lengths, differing by one amino acid from regions.

EPEYIESSWJBQ/?)S&?%LI(E?_?HL-IZ;US’ (1rggt_rllcgg)n gfmit_he The two major anti-Ro60KD epitopes are located in the
genic determinant to the NGWSHKDLLR(175-184), by predicteda-helix central part of the molecule, between
substraction of six amino acids from both ends of the 169- ]Eik;]e ?%’tg%‘?;}%ﬁ]ﬂmouit err\]IPgO ?r:g ar pci)(tjentlal Zm%'l
190 segment did not affect the antibody binding (Fig. 2A). ¢ gf?)rm'n “disul ﬁ dpea beond yseere eno?Sfouﬁz qﬁp?hee
Similarly, restriction of the ELYKEKALSVETEKLLK- ¢ INg aisuiphide Sf Wh una in i
YLEAV (211-232) antigenic site to the KALSVE- immunodominant regions of the Ro060KD protein.
TEKLLKYLEAV (216—232) by deletion of five amino ?EELLE\?\LNESAT/K%%R 23(2175(’;%429 "’};‘; th\r%)SX'IE;:
acids from the N-terminal part of the 211-232 segment ites 1261 of m d? m H xibi)lit p|27p Snd ydrop Ih|| h
did not cause any significant loss of antigenicity (Fig. 2B). SteS [26] of medium flexibility [27] and possess a hig
Taking in to account that each individual serum gave a ratio of_amlno acids commonly found in B-cell antigenic
slightly different reaction pattern, the length of the mini- determinants [28].

mum antibody-binding segments could be futher

decreased by one or two amino acids depending on thesequence similarities of the immunodominant epitopes.

serum used. . T .
The identification of the primary sequence of Ro60KD

epitopes enabled the use of protein databases for search-
ing similar sequences shared with other proteins of
unrelated origin. Sequences with the highest similarity
Preincubation of serum, specific for the antigeniptjuke scoring drawn from these searches are summarized in

Inhibition of the antibody binding to the antigenic
peptides.
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Figure 2. Restiction of the epitope length of the Ro60KD protein. (A) Minimal required amino acid sequence for binding to the anti-
Ro60KD positive sera (systemic lupus erythematosus; SLE sera). (B) Minimal required amino acid sequence for binding to the anti-
Ro60KD+ anti-La solidus (SSB)-positive sera (primary Sjogren’s syndrome; SS sera). The line starting from the left corresponds to
the animo terminus and the line starting from the right corresponds to the carboxy terminus of the restricted epitopes.
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Figure 3. Inhibition studies of the peptides are shown. A, inhibition of the ELYKEKALSVETEKLLKYLEAV (the initially reactive
22-mer, SS-related peptide). ELISA, using as inhibitors the peptides NGWSHKDLLR (SLE-related epitope), KALSV-
ETEKLLKYLEAV (SS-related epitope) and Ro60, are depicted. B, the inhibition rates of the TKYKQRNGWSHKDLLRLSHKP
(the initially reactive 22-mer SLE-related peptide) ELISA using as inhibitors the peptides NGWSHKDLLR (SLE-related epitope),
KALSVETEKLLKYLEAV (SS-related epitope) and Ro60 are shown.

Table 1. Amino acid sequences of the NGWSHKDLLR information on both the mechanism involved in
and KALSVE- TEKLLKYLEAV epitopes were found  the stimulation of autoantibody production and the
to be conserved in the xenopus RO/SSA protein nature of the structures that could be targeted by auto-
(100% and 84% sequence similarity respectively). The antibodies. In addition, identification of the sequence of
NGWSHKDLLR also had local identity with the ade- a major epitope may considerably facilitate the detection
novirus E4TF1 transcription factor (homologous also of autoantibody reactivity, as synthetic antigenic pep-
with the herpes simplex virus | GA-binding protein tides can be used as reliable substrates for autoantibody
and the HLA class lIg-chain). The latter presented a detection tests [29]. The application of these tests can
six amino acid identity, including a gap. Some of the possibly be useful to discriminate between subsets of a
alleles of the anti Ro/SSA-associated haplotypes posseddisease thus having a potential prognostic value.
sequences with local identity to the NGWSHKDLLR In the present study the fine specificity of anti-
epitope. Ro60KD antibodies derived from two different disease
The KALSVETEKLLKYLEAV epitope shared par- entities is presented. Using a panel of monospecific
tial sequence similarity with the ribonucletide reductase anti-Ro60KD, anti-Ro60KD and anti-La/SSB sera, two
of the African swine fever virus (relative to the pox discrete antigenic profiles were defined. The sequence
viruses family) and the hypothetical-17 protein of 175-184 is preferentially recognized by SLE sera.
Salmonella choleraesuis whereas the sequence 216-232 is the main target of
primary SS sera. Although the number of sera used for
the epitope mapping is rather small, owing to the
restricted capability of pin-bound peptides in ELISAs
The identification of B-cell epitopes recognized by with a large number of samples, it seems that this
autoimmune sera may offer important biological and antibody recognition pattern indicates a disease specifi-
practical applications. In fact, it can provide useful city of the identified epitopes. The slightly different

Discussion
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Table 1. Sequence similarities between the NGWSHKDLLR (A) and ~ Alternatively, a certain peptide length or specific resi-
the KALSVETEKLLKYLAEV (B) epitopes of the Ro60KD antigen dues at the end of the peptide may be essential for the
and other proteins stabilisation of the epitope active conformation. It is also

Amino Acid sequence Protein known that only long peptides (>15 amino acids) can
adopt a helical structure [33], which is strongly pre-
NGWSHKDLLR Ro/SSA protein, human dicted for the KALSVETEKLLKYLEAV (216-232)
epitope. The extended length of the defined epitopes
NGWSHKDLLR RO/SSA proteinXenopus can also explain why previous epitope scanning of the
(A laevis Ro60KD protein, using synthetic octapeptides, failed to
determine these two epitopes [8] whereas study using
ILWSHLELLR Adenovirus transcription recombinant fragments of Ro/SSA showed significant
factor, Human antigenicity in the central part of the molecule [9], a
YWNSQKDLLQ* HLA class Il (B-chain), finding which correlates well with the present results.
human The NGWSHKDLLR and KALSVETEKLLKYLEAV
_ , epitopes were also synthesized in their free form and
NWRSDKDLLE* Antgen E.ﬁ”}.bros'a used for inhibition experiments. It was found that the
riemisiiotia KALSVETEKLLKYLEAV peptide is capable of block-
KALSVETEKLLKYLEAV RO/SSA protein human ing the antibody activity of the rod bound peptide in a
ratio similar to that observed in the case of the Ro60KD
) antigen. Although the NGWSHKDLLR peptide inhibited
KELSPETEKVLKYLEAT Ro/SSAXenopus laevis antibody binding three times more effectively that the
®) KALVETEKLLKYLEAV peptide, it showed an inhibi-
IIYSIEQERLLKYEKEV Hyp. protein 717 Salmonella tion ratio approximately half of that caused by the
chloeraesuis Ro60KD antigen. This finding may derive either from

the known enhanced antibody affinity for the pin-bound
peptides caused by bivalent binding to the multimeric
pin-peptide surface or from partial loss of the activity by

GALEVKRKELLKYLTAA Zinc finger protein Human

KALNVDLNKLLQALNHH Ribonucleotide reductase, length limitation.
African swine fever virus Previous studies have shown that one of the major
antigenic determinants of Ro60KD is located near the
* Gaps included. carboxy terminus (485-492) and is homologous to the

region of the nucleocapsid N-protein of the Vesicular

stomatitis virus (VSV)(8). Testing of this peptide with a
epitope terminal ends for some sera of the same grouppanel of autoimmune sera revealed that it was bound
can be attributed to fine specificity variations between only to a limited number of them [34]. These findings
human autoantibodies resulting from a different anti- have been confirmed in the present study, as no binding
body repertoire or idiotypic variation. was observed in the aforementioned region of the

Previous reports have shown that antigenically dis- Ro60KD molecule.
tinct molecular forms of the RORNP complex, existina  The antigenic epitopes presented in this report shared a
variety of cell types and species [21]. Antibodies against sequence similarity with the adenovirus E4 TF1 transcrip-
the denatured Ro/SSA are commonly found in SLE but tion factor, the ribonucleotide reductase of the African
are absent in SS sera [30]. Futhermore, anti-Ro/SSA swine fever virus and the hypotheticall7 protein of
antibodies in SLE (where anti-La/SSB) antibodies are Salmonella choleraesuiglthough sequence similarities
not usually observed) are directed to a region, near the between autoantigens and infective agents can occur by
RNP-80 motif, which possesses structural characteristicschance, molecular mimicry is still an attractive mechan-
essential for the formation of the Ro/La-RNP particle ism that can provide useful information regarding the
[31]. It appears, therefore, that humoral response in mechanisms of autoantibody production [35]. In this
different autoimmune diseases might target different regard, immunization of rabbits with the N-protein of
molecular forms of the Ro/SSA antigen. These observa- VSV resulted in the development of a humoral immune
tions give further support to our findings concerning response directed towards both Ro60KD protein and VSV
the disease-specific antibody binding profile of the [36].
Ro60KD, epitopes. Taking into account that the length of the identified
The length of the reported minimum antigenic deter- Ro60KD epitopes is rather big, local alignments with other

minations (10 and 17 amino acid sequences respec-proteins might prove sufficient for possible antibody cross
tively) is much higher than usually observed for linear reaction. The NGWSHKDLLR epitope was found to share
epitopes. For instance, Geysefral. claimed that 90% of  local identity with the HLA class I|3-chain. Surprisingly
the continued epitopes are of six amino acid length or many of the alleles of the anti-Ro/SSA-associated haplo-
even less [32]. One possible explanation for this is that types, that is, DR3, DRW53 and DQ2, possess seqguence
the ends of an antigenically active peptide may representsimilarities to the NGWSHKDLLR epitope. The DR-
parts of a small discontinuous (conformational) epitope. related YWNSQKDLLQ sequence, partially homologous
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to the NGWSHKDLLR epitope, is localized at a highly with autoimmune disease recognize conformation determinants on
accessible site of the HLA DR tertiary structure [37]. the 60kd Ro/SS-A protein. Arthritis Rheum 1991 34:722-30.

The most prominent result of this studv is the 12 Deutscher SL, Harley JB, Keene JD. Molecular analysis of the 60-
. . p . . y KDa human Ro Ribonucleoprotein. Proc Natl Acad Sci USA
identification of two discrete B-cell epitopes of the 1988:85:9479—83.
R060KD protein selectively recognized from SLE and 13 Ben-Chetrit E, Gandy BJ, Tan EM, Sullivan KF. Isolation and
primary SS patient sera. These findings, as well as the characterization of a c-DNA clone encoding the 60-KD component
reported sequence similarities between the B-cell epi- of the Human SS-A/Ro ribonucleoprotein autoantigen. J Clin Invest

. 1989:83;1284-92.

tOPes of the RQGOKD protein and Other unrelated prO- 14 Tan EM, Cohen AS, Fries JBt al.The 1982 revised criteria for the
teins, may provide clues for the mechanisms responsible  classification of Systemic Lupus Erythematosus. Arthritis Rheum
for the production of these antibodies. In this regard itis  1982;25:1271-77 o
of particular interest that rabbit immunization with short 1° ;/r'ittz'r'iacvfo?ot?]‘ebacﬂggi ﬁiém"(")r?“f)sfoF;‘j’gg"?:n!‘s'méy?]'drzfnfgm'gft%tis
peptlde_s derived _from the BIEpo!ypepude_of the Sm Rheum 1993:36:340_7.
autoantigen may induce au'toantlbodle_s directed againstis Geysen HM, Rodda SJ, Mason TJ, Tribbick G, Schoosd PG.
other components of the spliceosome. i.e. the proteins D,  Strategies for epitope analysis using peptide synthesis. J Immun
70KD, A and C. Furthermore, the immunized animals _ Methods 1987;102:259.

; ; ; 17 Merrifield RB. Solid phase peptide synthesis. I. The synthesis of a
developed features of a systemic autoimmune disorder tetrapeptide. J Am Chem Society 1963:85:2149-54.

characterized by thrombocytopenia, seizures and protei-1g stewart M, Young JD (eds), Solid Phase Peptide Synthesis. Rock-

nuria, as well as antibodies to Sm and to double-stranded  ford, | USA: Pierce Chemical Co,1984.

DNA [38]. 19 Gisin BF. The monitoring of reactions in solid-phase peptide
Studies researching the functional immunological role __ Synthesis with picric acid. Anal Chim Acta 1972;58:248-9.

. . . L 20 Habets WJ, De Rooij DJ, Hoet MH, van de Putte LB, van Venrooij
of these epitopes in boih vitro andin vivo systems are WJ. Quantitation of anti-RNP and anti-Sm antibodies in MCTD and

currently under way in our laboratory. SLE patients by immunobloting. Clin Exp Immunol 1985;59:457-
66.
21 Mamula MJ, O’Brien CA, Harley JB, Hardin JA. The Ro Ribo-
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