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SUMMARY

Autoimmunity to cytoskeletal protein tropomyosin (TM) has been demonstrated in UC. However, the
TM isoforms involved in this IgG-mediated autoimmune response in UC and the possible presence of
serum IgG antibodies against TM (hTMs IgG) in unaffected UC relatives are unknown. The aim of this
study was to investigate the human TM (hTM) isoforms recognized by serum IgG from UC and to
explore whether hTM IgG antibodies are present in healthy UC relatives. We studied 33 UC patients
with 58 unaffected relatives, 31 Crohn’s disease (CD) patients with 31 unaffected relatives and 20
controls (C). Serum IgG against four recombinant hTM isoforms (hTM1, 2, 3, 5) were tested by ELISA.
p-ANCA were tested by ELISA and immunofluorescence. Serum hTM1 and hTM5 IgG were higher in
UC patients than in CD and C (P<0·005). Among UC patients 52% were seropositive for hTM1 and
64% for hTM5 (P<0·001versusCD and C). In UC, hTM5 IgG were higher in p-ANCAþ than in
ANCA¹ patients (P¼ 0·04). In UC relatives hTM1 IgG were higher than in CD relatives and C
(P<0·01). UC relatives were more frequently seropositive for hTM1 than hTM5 IgG (P¼ 0·001), while
probands were more frequently seropositive for hTM5 IgG (P¼ 0·008). We conclude that autoimmunity
to hTM1 and hTM5 is a feature of UC, while hTM1 IgG differentiate UC relatives from controls. A
genetic susceptibility to immune recognition of hTM isoforms in UC is suggested.
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INTRODUCTION

Autoimmunity has been implicated in the pathogenesis of UC
[1,2]. Mucosal and systemic IgG antibodies against the cyto-
skeletal protein(s) tropomyosin(s) (TM) as well as anti-neutrophil
IgG antibodies with perinuclear pattern (p-ANCA) have indeed
been demonstrated in UC [1–5]. Although a genetically deter-
mined dysregulation of the immune response has been postulated
as the basis of these observations [6,7], the significance of IgG
autoantibodies in UC is unclear. TM are a family of acting-binding
proteins present in all eukaryotic cells, including colonic epithelial
cells, with multiple isoforms regulated by multiple genes [8].

Serum IgG reacting against human TM (hTM) have been
reported in 85% of patients with UC, and not in controls [1].
Mucosal lymphocytes infiltrating UC colon have also been shown
to spontaneously release ‘in vitro’ IgG and IgG1 antibodies against
TM [2]. This finding supports the hypothesis that hTM immune
recognition by specific IgG1 capable of complement activation
may contribute to the pathogenesis of tissue damage in UC.

However, whether in UC patients the presence of mucosal and
systemic IgG autoantibodies represents a primary event or it
rather reflects an epiphenomenon related to the ongoing intestinal
inflammation is unknown.

At least eight TM isoforms with a molecular weight ranging
from 32 to 40 kD have been identified [9,10]. Recently, four of
these hTM isoforms have been purified and recombinant hTM
made available [9,10]. Among these hTM isoforms, hTM5 epitope
only has been demonstrated on the surface of normal colonic
epithelial cells [11]. The isoform-specific IgG autoimmune
response in UC colon and serum has not been investigated. The
demonstration in UC patients of IgG antibodies against hTM5, an
isoform expressed on colonic epithelial cells, may further support
the role of autoimmune mechanisms in the pathogenesis of the
disease.

Increasing evidence also suggests a genetic susceptibility for
inflammatory bowel disease (IBD) [12,13], with a higher risk of a
first-degree relative developing IBD than the general population
[14–16]. The presence of p-ANCA in both UC patients and their
unaffected relatives also supports that a dysregulation of the
immune response and autoimmune mechanisms is genetically
determined in UC and shared by members of the same family
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[3–5]. However, results regarding the prevalence of p-ANCA in
unaffected UC relatives are conflicting in different geographical
areas [17,18].

In order to address the possible role of autoimmunity against
hTM in UC, in the present study we investigated the human hTM
isoforms recognized by serum IgG (hTM IgG) from UC patients
and their unaffected relatives. The possible presence of different
IgG autoantibodies in the same patients has also been addressed by
investigating whether serum IgG immunoreactivity against hTM is
related to p-ANCA status.

Results indicate that serum IgG against hTM1 and hTM5
represent a feature of UC patients, while serum IgG against
hTM1 clearly differentiate UC relatives from controls. An auto-
immune response and a genetic susceptibility against specific hTM
isoforms in UC is suggested.

PATIENTS AND METHODS

Patients and relatives
Serum samples were drawn from 33 patients with UC. As control
groups, sera were collected from 31 patients with CD and 20
healthy controls (C) (10 males, median age 32 years, range 21–56
years). An additional 20 healthy subjects were tested reference
normal controls (laboratory controls, LC) (7 males, median age 34
years, range 25–61 years) for the ELISAs. Diagnosis of IBD was
made according to the usual clinical, endoscopic and histological
criteria. Disease activity was assessed in UC by clinical endoscopic
findings [19], and in CD by the Crohn’s Disease Activity Index
(CDAI) [20]. In the UC group there were 21 males with a median
age of 34 years (range 14–70 years) and a disease duration of 3·1
years (range 1–30 years). UC was distal in 20 and extensive in 13
patients, being active in 23 and inactive in 10 patients. UC patients
were under 5-ASA enema (2 g/day) (n¼ 13), 5-ASA enema plus
prednisone (PDN) (< 10 mg/day) (n¼ 8), PDN (>10 mg/day)
(n¼ 2), PDN plus sulphasalazine (3 g/day) (n¼ 4), sulphasalazine
(3 g/day) (n¼ 5) or azathioprine (100 mg/day) (n¼ 1). In the CD
group there were eight males with a median age of 30 years (range
14–68 years) and CD duration of 6 years (range 1–20 years). The
disease involved the colon (n¼ 10), the ileum and colon (n¼ 8) or
the ileum (n¼ 13) and disease was active (CDAI>200) in 14 and
inactive in 17 patients. CD patients were under the following
therapy: 13 on oral 5-ASA (2·4 g/day), six on oral 5-ASA plus PDN
(<10 mg/day), seven on sulphasalazine (3 g/day) and five on
sulphasalazine plus PDN (<10 mg/day).

Sera from 58 unaffected relatives of 21 of the 33 UC patients
enrolled (36 first and 22 second degree) and sera from 31
unaffected relatives of 19 of the 31 CD patients studied were
also tested (18 first and 13 second degree).

Isolation of hTM
The hTM1, 2, 3 and 5 isoforms used as antigen for the ELISAs
were kindly provided by Dr K. M. Das (Professor of Medicine,
Molecular Genetics and Microbiology, UMDNJ Robert Wood
Johnson Medical School, New Brunswick, NJ) [1,9,10,21]

Measurement of serum hTM IgG by ELISA
Serum IgG antibodies against hTM1, 2, 3 and 5 isoforms were
tested in each serum by ELISA assay as previously described [1,2].
Results were expressed as optical density (OD). OD values>mean
OD from LCþ 2 s.d. defined sera positive for hTM IgG (mean OD
in LC: hTM1 OD 0·007; hTM2 OD 0·060; hTM3 OD 0·002; hTM5

OD 0·002). The following cut-off OD values defined seropositivity
for hTM IgG: hTM1 OD>0·098; hTM2 OD>0·173; hTM3
OD>0·108; hTM5 OD>0·099.

Evaluation of p-ANCA status by ELISA and immunofluorescence
p-ANCA were detected in sera as previously described [18].
Briefly, normal human neutrophils (PMN) were isolated
from the peripheral blood of healthy donors by Fycoll–Hypaque
(Pharmacia, Uppsala, Sweden) centrifugation followed by dextran
(Pharmacia) sedimentation for 70 min. A monolayer of 200 000
PMN/well was air-dried in a microtitre plate, fixed in ethanol, air-
dried and blocked with 0·25% bovine serum albumin (BSA)/PBS
pH 7·38. Sera were added (1:100) followed by the alkaline phos-
phatase (AP)-conjugated anti-human IgG (Sigma) (1:1000). The test
was considered positive when OD values were above the meanþ 2 s.d.
of the negative control group. ELISA-positive sera were examined by
indirect immunofluorescence. PMN were smeared on glass slides, air-
dried, incubated with sera (1:20): followed by the FITC-conjugated
rabbit anti-human IgG (Sigma, St Louis, MO) and evaluated by
fluorescence microscopy [18].

Statistical analysis
As OD values for hTM IgG were not normally distributed, the non-
parametric Kruskal–Wallis test was used for statistical compar-
isons. Differences among groups in terms of frequency of positive
sera were assessed by thex2 test. Statistical correlations between
hTM IgG titres and IBD clinical variables were assessed by linear
regression analysis [22].

RESULTS

Serum hTM IgG in UC patients
A wide range of OD values was observed in UC patients for serum
IgG against the four hTM isoforms (Fig. 1). Serum IgG for hTM1,
2, 3 and 5 were undetectable in 5/33 (15%), 6/33 (18%), 14/33
(42%) and 5/33 (15%) UC patients. The median OD values for
serum IgG against hTM1, 3 and 5 were higher in UC patients than
in CD patients and healthy controls (hTM1,P¼ 0·005 and
P< 0·001; hTM3,P¼ 0·001; hTM5,P< 0·001) (Fig. 1). Titres of
serum IgG against hTM2 did not differ between the three groups.
Titres of serum IgG against the four hTM isoforms did not differ
between CD patients and control subjects. In UC the median OD
for serum IgG against hTM1 and hTM5 was higher than for hTM3
IgG (P¼ 0·04). In both CD patients and healthy controls titres of
hTM2 IgG were higher than hTM1, hTM3 and hTM5 related IgG
(CD, P< 0·05; C, P<0·001) (Fig. 1). UC patients showed no
relation between hTM IgG titres and clinical variables, including
disease activity and extent (Table 1).

When the mean OD value plus 2 s.d. for serum hTM IgG from
LC was used to define seropositivity, among UC patients 17/33
(52%) sera were positive for hTM1 and 21/33 (64%) for hTM5
(Table 2). The percentage of positive sera against hTM1 and hTM5
was higher in UC patients than in both CD patients (hTM1,x2¼ 7,
P¼ 0·007; hTM5,x2¼ 11,P<0·001) and healthy controls (hTM1,
x2¼ 10, P¼ 0·002; hTM5,x2¼ 15, P<0·001) (Table 2). The
frequency of positive sera for hTM2 and hTM3 related IgG did
not differ between UC patients and control groups. A higher
percentage of UC patients indeed showed seropositivity for
hTM1 and hTM5 than for hTM2 and hTM3 IgG (hTM1versus
hTM2 and 3 IgG:x2¼ 6, P¼ 0·01 andx2¼ 5, P¼ 0·02; hTM5
versus hTM2 and 3 IgG: x2¼ 12, P<0·001 and x2¼ 10,
P¼ 0·001) (Table 2).
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Fig. 1.Scattergrams showing the optical density (OD) values for serum human tropomyosin (hTM)1, 2, 3 and 5 IgG (a–d) for each of the 84
inflammatory bowel disease (IBD) patients and controls (C) studied. OD values above the dotted line indicate positive sera (OD> mean OD
from laboratory controls (LC)þ 2 s.d.). Solid lines indicate the median OD in each group. (a) The median OD value and the percentage of
positive sera for serum hTM1 IgG was higher in UC patients than in Crohn’s disease (CD) patients (P¼ 0·005 andP¼ 0·007) and C (P<0·001
and P¼ 0·002). (b) Serum hTM2 IgG titres did not differ between UC patients and controls when both the median OD value and the
percentage of positive sera were considered for the analysis. (c) The median OD value for hTM3 IgG was higher in UC patients than in CD
patients and C (P¼ 0·001 for both), while the frequency of positive sera did not differ between UC and controls. (d) The median OD value and
the percentage of positive sera for hTM5 IgG was higher in UC patients than in CD patients and C (P< 0·001 for all comparisons).



Nearly half of UC patients (52%) were concordant for serum
hTM1 and hTM5 IgG. In particular, 34% of UC sera were
concordantly positive and 18% were concordantly negative for
hTM1 and hTM5 IgG (Fig. 2). Among the 18% (6/33) of UC sera
positive for hTM2 IgG, 50% of sera belonged to the concordant or
discordant sera for hTM1 and hTM5 IgG, while among the 21% (7/
33) of UC sera positive for hTM3 IgG, 71% were also concordantly
positive (or negative) for hTM1 and hTM5 IgG. In the UC group,
24% of patients were concordantly positive (6%) or negative
(18%) for serum IgG against all the four hTM isoforms tested,
although no common clinical variables (including disease activity
and extent) were detected in this UC subgroup.

In the CD group, all patients positive for hTM1 IgG (n¼ 5) or
hTM5 IgG (n¼ 6) had a colonic or ileo-colonic involvement of the
disease, only one of these patients showing positivity for both
hTM1 and hTM5 IgG.

Relation between serum hTM IgG and p-ANCA status
p-ANCA were detected in 17/33 (51%) UC patients, 5/60 (8%) UC
relatives and in none of the CD patients and relatives. When the
OD values for serum IgG immunoreactivity against hTM were
related to p-ANCA status in UC patients, hTM5 IgG were
significantly higher in ANCAþ than in ANCA¹ UC patients
(P¼ 0·04) (Fig. 3). However, the odds ratio (OR) value did not
reach statistical significance when considering positivity for serum
hTM5 IgG and p-ANCA status in UC patients (OR¼ 4·3;

P¼ 0·09). Serum IgG immunoreactivity against hTM1, 2 and
3 isoforms did not differ between ANCAþ and ANCA¹ UC
patients (median OD: hTM1 0·110, range 0·000–0·339versus
0·085, range 0·000–0·313; hTM2 0·082, range 0·000–0·464versus
0·087, range 0·000–0·383; hTM3 0·029, range 0·000–0·171
versus0·037, range 0·000–0·251).

Serum hTM IgG in unaffected UC relatives
When unaffected UC relatives were considered, a wide range of
OD values for hTM IgG was observed (Fig. 4, Table 3). UC
relatives showing undetectable hTM IgG were 19/58 (33%) for
hTM1, 28/58 (48%) for hTM2, 48/58 (81%) for hTM3 and 47/58
(81%) for hTM5. The median OD values for hTM1 IgG were
higher in unaffected UC relatives than in CD relatives and healthy
controls (P¼ 0·006 andP< 0·001) (Fig. 4). Serum IgG reactivity
against hTM2, hTM3 and hTM5 isoforms was almost negligible
and did not differ between unaffected UC relatives and control
groups (Table 3).

Titres of serum IgG against the four hTM isoforms tested did
not differ between first and second degree unaffected IBD rela-
tives. The frequency of positive sera for hTM1 IgG in unaffected
UC relatives (18%) was higher than in CD relatives (6%) (x2¼ 6,
P¼ 0·02) and healthy controls (5%) (x2¼ 7, P¼ 0·02). The
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Table 1.Serum IgG against human tropomyosin (hTM)1 and hTM5 isoforms in UC patients grouped according
to disease activity and extent

Distal colitisn¼ 20 Extensive colitisn¼ 13

Active Quiescent Active Quiescent

hTM1 IgG
Median OD 0·059 0·047 0·104 0·137
Range (0·003–0·339) (0·000–0·183) (0·000–0·313) (0·000–0·269)

hTM5 IgG
Median OD 0·141 0·116 0·057 0·144
Range (0·000–0·304) (0·006–0·158) (0·000–0·324) (0·006–0·173)

Results are expressed as median optical density (OD) and range (in parentheses).

Table 2. Frequency of positive sera for IgG against human tropomyosin
(hTM)1, hTM2, hTM3 and hTM5 in inflammatory bowel disease (IBD)

patients in comparison with healthy controls

Controls,
UC, n¼ 33 CD,n¼ 31 n¼ 20

hTM1 IgG 52* 16 5
hTM2 IgG 18 9 5
hTM3 IgG 21 3 4
hTM5 IgG 64† 19 4

* x2¼ 7·3 UCversusCrohn’s disease (CD) (P¼ 0·007);x2¼ 10·0 UC
versusC (P¼ 0·002).

†x2¼ 11·0 UC versus CD (P<0·001); x2¼ 15·0 UC versus C
(P< 0·001).

Fig. 2.Analysis of concordance for serum human tropomyosin (hTM)1 and
hTM5 IgG in patients with UC. As shown, 34% of sera were concordantly
positive and 18% concordantly negative for hTM1 and 5 isoforms. As also
indicated, 30% of UC sera were positive for only hTM5 and 18% only for
hTM1.



percentage of UC relatives positive for hTM2, hTM3 or hTM5 IgG
did not differ from control groups.

Serum hTM IgG in UC families
When the 21 UC and 19 CD families with at least one proband and

one relative were examined, the median OD value for hTM1 IgG
was also significantly lower in unaffected UC relatives than in the
probands (relatives, median OD 0·040, range 0·000–0·570; pro-
bands, median OD 0·108, range 0·017–0·339;P<0·001). Among
these UC families, seropositivity for hTM1 IgG was shown by 54%
of UC patients and 18% of their relatives, while positivity for
hTM5 IgG was shown by 73% of UC patients and 3% of their
unaffected relatives (Fig. 5). Pedigree analyses of three represen-
tative UC families tested for serum hTM1 and hTM5 IgG are
shown in Fig. 6. This figure shows that while hTM1 IgG reactivity
was observed in both UC patients and relatives, hTM5 IgG showed
a higher restriction to the probands. Twenty-four percent of UC
patients and their unaffected relatives were concordantly positive
and 14% concordantly negative for serum hTM1 IgG. UC relatives
were more frequently seropositive for hTM1 than for hTM5 IgG
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Fig. 3. Histograms showing the median optical density (OD) and range
values for serum human tropomyosin (hTM)5 IgG in perinuclear anti-
neutrophil cytoplasmic antibody (p-ANCA)þ and p-ANCA¹ UC patients.
As indicated, titres of hTM5 IgG were higher in the ANCAþ UC subgroup
(P¼ 0·04versusANCA¹ UC patients).
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Fig. 4. Scattergram showing the optical density (OD) values for serum
human tropomyosin (hTM)1 IgG in each of the unaffected inflammatory
bowel disease (IBD) relatives in comparison with controls (C). OD values
above the dotted line indicate positive sera (OD> mean OD from laboratory
controls (LC)þ 2 s.d.). Solid lines show the median OD value in each
group. As indicated, serum hTM1 IgG were higher in unaffected UC
relatives than both healthy Crohn’s disease (CD) relatives (P¼ 0·006)
and C (P<0·001).

Table 3.Serum IgG reactivity against human tropomyosin (hTM)2, hTM3
and hTM5 isoforms in unaffected inflammatory bowel disease (IBD)

relatives in comparison with healthy controls

UC relatives, CD relatives, Controls,
n¼ 58 n¼ 31 n¼ 20

hTM2 IgG
Median OD 0·015 0·033 0·060
Range (0·000–0·672) (0·000–0·218) (0·000–0·189)

hTM3 IgG
Median OD 0·008 0·010 0·005
Range (0·000–0·439) (0·000–0·110) (0·000–0·220)

hTM5 IgG
Median OD 0·009 0·010 0·002
Range (0·000–0·122) (0·000–0·171) (0·000–0·213)

Results are expressed as median optical density (OD) and range (in
parentheses).

CD, Crohn’s disease.
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Fig. 5. Histograms showing the frequency of positive sera for human
tropomyosin (hTM)1 and hTM5 IgG among the 21 UC families with at least
the proband and one unaffected relative tested. UC relatives were more
frequently seropositive for hTM1 than for hTM5 IgG (x2¼ 10,P¼ 0·001),
while the probands were more frequently seropositive for hTM5 than hTM1
IgG (x2¼ 7, P¼ 0·008). The percentage of positive sera was higher in UC
patients than in relatives for both hTM1 and hTM5 IgG (x2¼ 26,P<0·001
andx2¼ 101,P< 0·001).



(x2¼ 10, P¼ 0·001), while the probands were more frequently
seropositive for hTM5 than hTM1 IgG (x2¼ 7,P¼ 0·008) (Fig. 5).
However, the frequency of positive sera was lower in UC relatives than
in the probands when both hTM1 and hTM5 IgG were considered
(hTM1, x2¼ 26, P<0·001; hTM5,x2¼ 101;P<0·001) (Fig. 5).

DISCUSSION

TM are a large group of closely related proteins capable
of regulating cytoskeletal structure and cellular contractility
[8–10,23]. In intestinal epithelial cells TM have been localized in
the apical cytoplasm and in the brush border [24,25]. Serum and
mucosal IgG against a colonic epithelial antigen related to TM
have been shown in UC, supporting a putative autoantigenic role of
these proteins in UC [1,2]. Since the hTM isoforms recognized by
serum IgG from UC are unknown, this issue was investigated in the
present study. Results demonstrated that UC is associated with a
specific IgG-mediated immune response against hTM1 and hTM5
isoforms. This observation is supported by recent findings showing
that mucosal lymphocytes infiltrating UC colon spontaneously
releasein vitro higher hTM1 and hTM5 IgG antibodies than
controls [26]. Taken together, these observations support a B
cell-mediated autoimmune response against specific hTM isoforms
both in the circulation and in the intestinal mucosa in UC. In the
present study, a wide range of anti-hTM IgG titres was observed in

UC. This finding may be related to a heterogeneity among UC
patients or to different degrees of severity and extent of the disease.
However, titres of serum hTM IgG did not differ between UC
patients grouped according to clinical variables. Due to the high
range of titres observed in the active UC group, the observed
higher median OD values for hTM1 IgG in the UC group with
inactive versus active extensive disease did not indeed reach
statistical significance.

As p-ANCA are present with higher frequencies in UC [4,5],
the possible relation between serum hTM IgG and p-ANCA was
evaluated. Results showed a higher IgG reactivity against hTM5 in
p-ANCAþ UC patients, thus suggesting that ANCA status may
influence serum IgG reactivity against hTM. A genetic background
has been postulated in the development of autoantibodies in UC
[6,7]. It is therefore conceivable that subgroups of patients may
develop autoantibodies against several antigens, including both
hTM5 and the (unknown) target antigen(s) of p-ANCA. This
hypothesis is further supported by recent findings showing that
carriage of IL-1 receptor antagonist allele 2 and tumour necrosis
factor allele 2 in UC is associated with extensive disease as well as
with positivity for p-ANCA [27]. Whether the presence of auto-
antibodies in UC is expression of a primitive alteration of the
immune response, or it rather represents an epiphenomenon which
may be caused by cross-reactivity with other antigens, is still
unknown. However, growing evidence suggests a genetically
determined dysregulation of the immune response in UC and that
genetic markers may predict the natural history of the disease, at
least in subgroups of patients [6,7,27].

On the basis of these observations, it is conceivable that
autoantibodies may be shared by members of the same family.
To address this issue we also investigated serum IgG reactivity
against hTM in healthy IBD relatives. Results showed that while
positivity for serum hTM1 and hTM5 IgG seems to represent a
feature of UC patients, serum IgG to hTM1 clearly differentiates
UC relatives from controls. These data suggest epitope differences
in the immune response against hTM isoforms in UC patients and
relatives. There was a 38% concordance for hTM1 IgG in UC
patients and their relatives, thus suggesting a genetic heterogeneity
for hTM immune recognition in UC. However, the sample size of
relatives tested was small and further analysis of the cross-reactive
epitope(s) recognition may help to explain genetic predisposition
to autoimmunity against hTM in UC.

Taken together, these data suggest that while serum hTM1 IgG
may indicate a genetic predisposition to develop UC, hTM5 IgG
may rather represent a marker of UC in subgroups of patients. This
hypothesis is in agreement with previous studies showing that
hTM5 represents the major hTM isoform in intestinal epithelial
cells, whereas intestinal smooth muscle contains only hTM1, 2 and
3 isoforms [26]. This finding supports the concept that while
positivity for IgG to hTM1 (not expressed on normal colonic
epithelial cells) is observed in both UC patients and relatives,
positivity for hTM5 IgG (expressed on colonic epithelial cells)
may represent a more specific marker for UC. Whether seroposi-
tivity for hTM1 IgG may predict disease behaviour in subgroups of
UC patients needs further investigation. Taken together, results
from UC family members suggest an IgG-mediated autoimmune
response and a genetic susceptibility against specific hTM isoforms
or related peptide(s).

The observed higher seropositivity for both hTM1 and 5 IgG in
UC suggests that the antigenic epitope(s) in UC colon may be
located in common regions(s) between hTM1 and 5. This is
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Fig. 6.Pedigree analysis in three representatives of the 21 UC families with
either one member (a,c) or two members affected (b) tested for serum
human tropomyosin (hTM) IgG. The black symbols denote individuals who
are serum hTM1 IgG (left) or hTM5 IgG (right)-positive; arrows indicate
the proband. Positivity for serum hTM1 IgG is observed in both UC patients
and unaffected relatives, while hTM5 IgG positivity tends to be restricted to
UC. Overall, among the 21 UC families tested, seropositivity for hTM1 IgG
was shown by 54% of UC patients and 18% of their relatives, while 73% of
UC patients and 3% of their relatives were seropositive for hTM5 IgG.



also supported by our finding that while 34% of UC sera
were concordantly positive for hTM1 and 5, only 3% of sera
were positive for both hTM1 and 3 or hTM3 and 5 isoforms. A
putative aberrant expression of hTM1-related epitope in UC colon
epithelium may also account for the observed IgG-mediated
autoimmune response to hTM1 isoform in UC. Moreover, it is
not known whether the specific hTM isoforms recognized by
serum and mucosal IgG antibodies in UC may modify during the
natural history of the disease.

Among the four hTM isoforms tested, hTM5 epitope only has
been demonstrated on the surface of normal colonic epithelial cells
by FACS analysis using a specific anti-hTM5 MoAb (CG3) and
immunoelectromicroscopy [11]. In contrast to colonocytes, small
intestinal epithelial cells did not react with CG3 MoAb. The
presence of hTM5 on the surface of epithelial cells from colon
but not from jejunum may account for the UC specificity shown by
serum hTM5 IgG. This observation also suggests that hTM5-
related epitope(s) expressed on the surface of UC colon epithelial
cells may induce the local production of specific IgG antibodies.
This is supported by the reported mucosal production of IgG
antibodies against hTM by intestinal lymphocytes isolated
‘ in vitro’ from UC colon [2]. The mucosal IgG production
mainly belonged to the IgG1 subclass antibody, capable of com-
plement activation [28]. Deposition of IgG1 antibody with acti-
vated complement products (C3b and terminal complement
complex) along the apical part of colonic epithelial cells has
indeed been shown in UC colon [29–31]. Triple immuno-
fluorescence analysis also showed that activated complement and
IgG1 subclass antibodies co-localized with TM-related protein(s)
apically on the surface epithelium in active UC, but not CD colon
[32]. Taken together, results from the present study and previous
observations support the hypothesis that in UC colon an IgG1-
mediated autoimmune response to hTM may lead to complement
activation, thus representing a possible additional pathogenic
mechanism for colonic epithelial damage in UC. In particular,
the deposition in UC colonic epithelium of immune complexes
constituted by hTM5 with specific IgG1 antibodies may lead to
complement activation [29–31]. This last event by itself is capable
of inducing a complement-mediated epithelial inflammation and
cytolysis in UC colon [30,33,34]. Terminal complement complex
and the anaphylatoxins (C3 and C5a) released during complement
activation also stimulate macrophages to release prostaglandin E2

(PGE2), thromboxane B2 (TXB2) and leukotriene B4 (LTB4)
[30,35,36], shown to be increased in UC tissue [37,38]. LTB4

and C5a represent chemotactic factors for granulocytes, and they
may therefore be involved in the marked infiltration of these cells
in UC colon [30,35–38].

In conclusion, results from the present study support the
concept that an IgG1-mediated autoimmune response against the
hTM5 antigen expressed on colonic epithelial cells represents a
mechanism contributing to the amplification and perpetuation of
the inflammatory process in UC.
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