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Summary

Autoantibodies to glycine and tryptophan-rich bodies
(GWB) can be detected on routine antinuclear antibodies
(ANA) testing and might have important disease associa-
tions. The aim of this study was to investigate the preva-
lence of anti-GWB antibodies identified on routine ANA
testing, define their antigenic specificities and describe
their clinical association. Anti-GWB antibodies were iden-
tified by distinct cytoplasmic staining pattern on all sam-
ples referred for ANA testing over a 6-month period. All
positive anti-GWB samples were further tested on a
multiplex addressable bead immunoassay (ALBIA) with
known GWB antigens. Extractable nuclear antigens (ENA)
were characterised by line immunoblot assay. Clinical de-
tails were collected retrospectively by contacting patients
and the requesting clinicians. Eleven patients (7 females, 4
males) out of a total of 2136 positive ANAs requested on
11,265 samples had the classical GWB pattern (0.5%).
The median age of patients was 66 years (range 39-92).
There was no consistent disease association. Ten were
confirmed to have distinct antigenic specificity for known
GWB antigens. Ge-1/Hedls and RAP55 were the most
common antigenic specificity targets [seen in 7 patients
(64%) and in 5 patients (45%), respectively]. Ro52 was
positive in 5/9 (56%) patients, SSB in 2/9 (22%) patients
and Ro60 in 1/9 (11%) patient. The clinical association of
anti-GWB antibodies is uncertain but might point towards
autoimmune origin of certain non-specific musculoskeletal
symptoms. The antigenic specificity of anti-GWB reactivity
could point towards specific clinical associations: anti-
RAP55 and Ge-1 in non-specific musculoskeletal condi-
tions versus anti-GW182 in neurological diseases.
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INTRODUCTION

Antinuclear antibodies (ANA) are autoantibodies detectable
in various autoimmune diseases and are directed against
different cellular compone:nts.1 Indirect immunofluorescence

(ITF) using HEp-2 cell is a highly sensitive, widely utilised
assay for detection and distinguishing different antibodies
targeting nuclear, mitotic and cytoplasmic antigens.z’8
Although IIF is sensitive in determining antibodies against
nuclear antigens, it is not optimum to antibodies against
cytoplasmic antigens.9 The International Consensus on ANA
Pattern (ICAP) recommended to report nuclear, mitotic and
cytoplasmic morphological patterns.7’8 In recent years, these
antibodies binding to cytoplasmic constituents like Golgi
complex, mitochondria, ribosome, endosome, lysosomes,
glycine and tryptophan-rich bodies (GWB) and others have
been the focus of many studies. They are not a rare finding
and their presence has been reported in up to 15% of all ANA
requests in a tertiary diagnostic laboratory.m

GWB also known as mammalian processing (P)-bodies or
Dcp-containing bodies are discrete cytoplasmic structures
involved in mRNA turnover.!' " Antibody to these struc-
tures, specifically to GW182, was first described in serum of a
patient with motor and sensory neuropathy.14 They play a
role in mRNA processing and RNA interference as part of
RNA-induced silencing complex (RISC) and in the process
of post-transcriptional gene silencing. 5 They are involved in
short-interfering RNA (si-RNA) and microRNA (miRNA)-
mediated mRNA degradation and/or translation repression.
They have sites where aberrant mRNAs are recognised and
degraded by decapping and 5'-to-3’ decay mechanism as
compared to 3'-to-5" exonucleases degradation in
exosomes.

GWBs are dynamic structures and vary in size during cell
cycle with the largest during late S and G2 phase and higher
expression in proliferating cells. 15 They contain different ri-
bonucleoproteins implicated in mRNA degradation and
silencing. GW182 was the first to be described and gave
GWB its name.'*!°~'® Others include Ge-1 also known as
Hedls, GW2, GW3, RAPS5S5, hDcapl, hDep2, LSm1, LSm4,
Xrnl, and Su/Ago2 among others.'>?~?! GWBs interact
with other cytoplasmic RNP-rich granules which could
explain their diverse clinical associations. 2

Anti-GWB antibodies can be detected on ANA testing as a
distinct cytoplasmic (discrete speckles) pattern (Fig. 1). The
frequency of their detection in routine ANA testing is about
0.4 %.'" 1t can be obscured by higher titres of other anti-
cytoplasmic antibodies such as anti-mitochondrial anti-
bodies. Their recognition also depends on the type of cell line
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Fig. 1 Characteristic cytoplasmic discrete speckled pattern of anti-GWB antibodies on HEp2000 slides. (A) Low power and (B) higher power magnification.

and tissue used for assay. Confirmation can be by different
methodology including bead immunoassays and immuno-
precipitation. In a cohort of 55 patients Ge-1 was the major
autoantigen target (58%), followed by GW182 (40%).””
Anti-GWB antibodies have been associated with autoim-
mune diseases including Sjogren’s syndrome, systemic lupus
erythematosus (SLE), rheumatoid arthritis (RA), and pri-
mary bi21(i)a71;y24cirrhosis (PBC), neurological diseases, and
cancers.”

We found a distinct cytoplasmic staining pattern consistent
with the presence of anti-GWB antibodies in few specimens
submitted for routine ANA testing and decided to investigate
the antigenic reactivity pattern and clinical significance in our
cohort.

MATERIALS AND METHODS

Patients and laboratory analysis

Anti-GWB antibodies were identified by a distinct cytoplasmic staining
pattern on all samples referred for ANA testing at Royal Adelaide Hospital
using HEp2000 substrate (ImmunoConcepts, USA) over a 6-month period
(September 2009 to March 2010). All positive anti-GWB samples were
further tested on a multiplex addressable laser bead immunoassay (ALBIA) in
the Mitogen Advanced Diagnostics Laboratory (University of Calgary,
Calgary, Canada) with known GWB antigens (GW182, GW2, GW3, Ge-1/
Hedls, and RAPS5S5) as described previously.m Extractable nuclear antigens
(ENA) were characterised by line immunoblot assay (Euroimmun, Germany)
as per the manufacturer’s instructions.

Clinical data and study approval

The clinical details of the patients were collected retrospectively by contacting
patients and the requesting clinicians and asking them to complete a ques-
tionnaire. The study was approved by the medical ethics committee of the
Royal Adelaide Hospital and written consent was obtained from all
participants.

RESULTS
Demographic and clinical details

Eleven sera out of 2136 positive ANAs (0.5%) requested
over the 6-month period showed anti-GWB pattern on
HEp2000. The median age of subjects was 66 years (range
39-92 years) with seven (64%) females and four (36%)
males as shown in Table 1. Clinical details are outlined in
Table 2. There was no consistent disease association; three
patients had a history of arthalgias, two had back pain, one
patient each had SLE, RA, monoclonal gammopathy, anky-
losing spondylitis and autoimmune thyroid disease, AMA-
negative PBC, and non-specific rash.

Table 1 Frequency of cytoplasmic GWB pattern in our laboratory over a
6-month period (Sep 2009 — Mar 2010)

Demographic details n
Total ANA requests 11,265
Positive ANA 2136

Anti-GWB pattern
% of total ANA requests 11/11,265 (0.1%)
% of positive ANAs 11/2136 (0.5%)
Female : Male 7:4
Median age, years 66 (range 39-92)

Characterisation of GWB antigenic specificity

Testing for antigenic specificity to different GWB antigens
was performed by ALBIA assay (Table 3). Ten were positive
for GWB antigens. Although one was negative in the patient
with SLE, the ANA pattern was typical of GWB. Ge-1/Hedls
was the most common GWB antigenic target seen in seven
patients (64%) followed by RAP55 detected in five patients
(45%), Gw2 in two (18%), and GW182 only seen in one
patient (9%) with no definite neurological symptoms. Two
samples were positive for more than one GWB antigen.

Association of anti-GWB with other cytoplasmic
antigens

Antigenic specificity to other cytoplasmic antigens was tested
by ALBIA and line immunoblot (Euroimmun). Ro52 was the
most frequent non-GWB specificity (56%) seen solely in four
patients and in combination with Ro60 in one patient. SSB
was present in 2/9 (22%) patients with no history of primary
Sjogren’s syndrome (Table 3).

DISCUSSION

Antibodies to GWB were identified by the presence of spe-
cific cytoplasmic staining pattern on routine ANA testing and
subsequently confirmed wusing specific immunoassays.
Cytoplasmic patterns on ANA testing are not uncommon. In
the last few years, there has been considerable attention given
to cytoplasmic autoantibodies; among others, these include
autoantibodies directed to mitochondria, lysosomes, the
Golgi complex, ribosomes, etc. There have been very few
studies looking at the clinical relevance of anti-GWB anti-
bodies.”'*?%> Since these antibodies give a very distinct
staining pattern and can be easily identified, reporting of
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Table 2 Demographic, clinical, and serological features of patients with anti-GWB antibodies

Patient no.  Age, years  Sex Diagnosis ALBIA*® ENA (immunoblot assay)”
1 54 M Arthalgia RAPS5 Ro52

2 64 F Arthalgia Ge-1/Hedls Ro52

3 48 F SLE Negative SSB

4 71 M Rash RAPS55 Negative

5 68 M Back pain RAPS55, SRP Not done

6 92 F Back pain RAPS55, Ge-1/Hedls, Gw2 Not done

7 79 F Sjogren’s syndrome, MGUS Ge-1/Hedls Ro52

8 39 F Ankylosing spondylitis, autoimmune thyroid disease =~ Ge-1/Hedls, GW182, RAP55, GW2 SSB

9 90 M AMA negative PBC Ge-1/Hedls, Jo-1 Negative

10 65 F Arthalgia Ge-1/Hedls Ro52

11 60 F RA, hypothyroidism Ge-1/Hedls Ro60, Ro52

AMA, anti-mitochondrial antibodies; MGUS, monoclonal gammopathy of undetermined significance; PBC, primary biliary cirrhosis; RA, rheumatoid arthritis;

SLE, systemic lupus erythematosus.

# Addressable laser bead immunoassay (ALBIA) with known GWB antigens (GW182, GW2, GW3, Ge-1/Hedls, Ago 2, and RAP55) and other

cytoplasmic antigens (SRP, CLIP-70, Jo-1, EEA1 and PDC).
® Extractable nuclear antigens (ENA) using Euroimmun immnoblot.

Table 3  Antigenic specificity in 11 patients with anti-GWB pattern on
indirect immunofluorescence

Antigenic specificity Patients n (%)

Ge-1/Hedls 711 (64%)
RAPSS 5/11 (45%)
GW2 2/11 (18%)
GW182 1/11 (9%)
GW3 0

Negative for all tested GWB antigens 1/11 (9%)
Ro52 5/9 (56%)

Other cytoplasmic antigens 2/11 (18%)

these novel autoantibodies would increase our understanding
and help in dissecting their clinical significance.

In our study, the clinical association of anti-GWB anti-
bodies was not consistent with any specific autoimmune
disease but might point towards autoimmune origin of certain
non-specific musculoskeletal symptoms. Ge-1 was the most
common antigenic target in our cohort which is similar to
previously published ﬁndings.20 RAPS55 was the second most
common GWB antigenic target found in 45% of patients.
This is different to the Canadian study which found GW182
as the second most common antigen.‘0 The difference in the
antigenic specificities could be explained by the difference in
the clinical conditions in the two patient cohorts. The Cana-
dian cohort had neuropathy as the most common clinical
feature and was found to be associated with the presence of
anti-GW182 antibody.14‘20 In contrast, our cohort did not
have any patient with neuropathy and anti-GW182 was
identified only in one patient who had reactivity to multiple
GWB antigens (Table 2). Thus, it is possible that autoanti-
body directed against GW182 antigen is more commonly
associated with neuropathy. This hypothesis needs to be
tested further in a prospective study.

The higher incidence of antibody to Ro52 in patients with
anti-GWB antibodies in our study was in keeping with pre-
vious studies.'®?" The presence of this antibody was found to
be more commonly associated with anti-Ge-1 antibody and
arthralgia. Ge-1 has been reported to be a central component
of mammalian P-bodies responsible for mRNA degrada-
tion.'” Ro52 antigen has been localised to both the nucleus

and cytoplasm. The function of this antigen is not entirely
clear. We can hypothesise from our findings that Ro52 an-
tigen might function as a chaperone in transfer of RNA from
nucleus to cytoplasm for its degradation. Further studies are
necessary in order to validate this correlation. Our study was
limited in that it was a single-centre study with a relatively
small sample size.

CONCLUSION

In summary, antigenic specificity of anti-GWB reactivity
could point towards specific clinical associations (e.g., anti-
GW182 antibody with neuropathy, anti-Ge-1 and anti-
RAP55 with musculoskeletal conditions). Prospective clin-
ical studies will help in finding definite clinical associations,
and biology of the GWB system may help in explaining the
physiological role of Ro52 antigen.
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