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Binding of proteolytically-degraded human colonic
mucin glycoproteins to the Gal/GalNAc adherence
lectin ofEntamoeba histolytica

K Chadee, C Ndarathi, K Keller

Abstract
Rat and human colonic mucin glycoproteins
bind to the Gal/GalNAc adherence lectin on

the surface of Entamoeba histolytica in vitro,
thus inhibiting the organism from adhering to
and lysing the target cells. Human colonic
mucin glycoproteins were isolated by
Sepharose 4B gel filtration chromatography,
they were proteolytically degraded with
trypsin, pronase, and papain, and the glyco-
protein fractions were reisolated by Sephacryl
S-200 gel filtration chromatography. Binding of
the mucin glycoprotein fractions to amoebae
was quantitiated by the inhibition of adherence
ofChinese hamster ovary cells to the surface of
the amoebae. Trypsin and papain digests
caused 40 and 20% reductions, respectively, in
the excluded fractions (void volume) that con-
tained all the carbohydrates; pronase digests
resulted in extensive degradation of the mucin
glycoprotein with the carbohydrate fractions
eluting over 40% of the gel bed volume. 3H-
labelled mucin glycoprotein and sodium
dodecylsulfate-polyacrylamide gel electro-
phoresis confirmed the presence of the high
molecular weight carbohydrate-rich glyco-
proteins with no subunits in the excluded
fractions and the absence of sugars in the
included peptides. Only the high molecular
weight carbohydrate-containing fractions bind
amoebae and inhibit amoebic adherence to
Chinese hamster ovary cells. The trypsin
digested mucins in the excluded volume were

more efficient than the native undigested
mucins in binding amoebae. The carbo-
hydrate-containing fractions of the pronase
digests were the least effective in binding
amoebae and inhibiting adherence of Chinese
hamster ovary cells. This suggests that
proteolytically-degraded colonic mucins that
are glycosylated, as well as the undegraded
native mucin glycoproteins ofthe gut, may play
a protective role in binding to amoebae, thus
preventing contact of amoebae with mucosal
epithelial cells and potential invasion.
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Entamoeba histolytica is a protozoan parasite that
infects up to 10% of the world's population and
results in about 100 000 deaths annually.' The
trophozoite stage of the parasite colonises the
large intestine of man and can reside as a
harmless commensal or lead to invasive colitis or

amoebic liver abscesses, or both. In human and
animal models of the disease, the sequential
events in the pathogenesis were shown to involve
parasite colonisation, disruption or dissolution
of the colonic mucus layer, and amoebic adher-
ence to and lysis of mucosal epithelial cells.2-'

Amoebic invasion is consistently preceded by
intraepithelial and goblet cell mucin depletion.25
Histopathologic studies from patients with
intestinal amoebiasis have shown amoebic
adherence to gut mucosa and focal ulcerative
lesions of the surface epithelium devoid of
mucins.4 5 The in vitro adherence ofE histolytica
trophozoites to colonic mucin glycoproteins,
colonic epithelial cells, mammalian tissue culture
cells, and colonic epithelium is mediated by
a 170-kilodalton galactose/N-acetyl-D-
galactosamine (Gal/GaINAc)-inhibitable adher-
ence lectin.i9 Amoebic adherence to target
cells is an absolute prerequisite for cytolytic
mechanisms and facilitates amoebic invasion of
the colonic mucosa.37
Recent studies6 '0 have shown that purified rat

and human colonic mucin glycoproteins are the
relevant colonic receptors for this parasite.
Mucin concentrations as low as 50 ng/ml were
shown to bind with high affinity (Kd 8 20x 10"
M-') to the Gal/GalNAc adherence lectin that
inhibited in vitro adherence and lysis of target
cells, suggesting a protective role for colonic
mucins against amoebic invasion. Because
defects in mucin content are associated with
a variety of disease processes,"-'" factors that
alter mucin glycoproteins may affect normal
colonic function, including susceptibility to
disease.

Colonic mucin glycoproteins are synthesised
in and secreted by goblet cells as a large macro-
molecule with a peptide core that is linked via 0-
glycosidic bonds to oligosaccharide chains rich in
Gal and GalNAc.'516 The adherent mucus gel on
the colonic mucosa may function as a lubricant
and protect the mucosal surface from infectious
agents. 16 The mucus layer is continually renewed
as a result of mucin degradation by enteric
bacteria'718 and epithelial cell proteinases.
Amoebic trophozoites secrete a variety of
proteases and glycosidases and may contribute to
mucin degradation in the colon. 19 21 Native
undegraded colonic mucins bind to amoebae via
Gal and GalNAc residues and inhibit amoebic
adherence to target cells.6 It is not known,
however, whether proteolytically-degraded
colonic mucin will bind to amoebae as is the case
in the normal human colon. In this study, we
characterised the binding of proteolytically-
degraded human colonic mucins to E histolytica
trophozoites by exposing amoebae to the digested
mucins and quantitating target cell adherence to
the surface of the amoebae. We show that the
high molecular weight protease-insensitive
portion of mucin glycoproteins contains carbo-
hydrates which bind to amoebae and are more
efficient than the undigested mucins in inhibiting
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amoebic adherence to Chinese hamster ovary
cells.

Methods

PREPARATION OF MUCIN
Human colonic tissues (ascending colon) were
obtained from patients requiring colectomy for
localised colonic carcinoma at the Montreal
General Hospital. Specimens were received
within four hours of removal and were kept at
4°C during all subsequent preparative steps.
Histological examination confirmed that only
normal mucosa was used. The colons were slit
open longitudinally and the mucosal surface was
scraped vigorously in cold phosphate buffered
saline (PBS; pH 7-2, GIBCO, Grand Island NY,
USA). The mucosal scrapings were homo-
genised, centrifuged three times at 30 000 g for
15 minutes, and dialysed (12-14 000 mol wt
exclusion; Spectrum Medical Industries, Los
Angeles, CA, USA) extensively against deionised
water. The protein concentration was deter-
mined by the method of Bradford22 using bovine
serum albumin (Sigma, St Louis, MO, USA) as
standard.

Lyophilised crude mucus preparations (100
mg) were dissolved in 0-01 Tris-HCl, 0'01%
sodium azide (Sigma) and applied to a Sepharose
4B column (2 5x 50 cm column, Bio Rad
Laboratories, Richmond, CA, USA) equilibrated
in application buffer. The column flow rate was
10 ml/hour; 4 ml fractions were collected and
monitored for protein by absorbance at 280 nm
and carbohydrate by the phenol-H2SO4 method23
using galactose as standard. Only fractions from
the excluded volume (void volume) were kept for
this study as they contain the high molecular
weight mucins that bind to E histolytica
trophozoites.6 The mucin glycoprotein carbo-
hydrate-rich fractions were digested with 100
,ug/ml bovine deoxyribonuclease 1 and bovine
ribonuclease III (Sigma) to remove nucleic acid
contaminants.24 After digestion for 14 hours at
room temperature in 5-0 ml PBS ((pH 7-4)
containing 0-02% (wt/vol) sodium azide and 1
mM magnesium sulphate), the digest mixture
was centrifuged at 15 000 g to remove the
resultant flocculent precipitate and the super-
natant was then dialysed against PBS for 24
hours. The high molecular weight carbohydrate-
rich mucin glycoproteins were then retrieved by
Sepharose 4B column chromatography. The
mucins obtained by this method served as the
starting material for subsequent studies.

PROTEASE DIGESTION
Trypsin (from bovine pancreas, Boehringer
Mannheim, Germany) and pronase (from
Streptomyces griseus, Boehringer Mannheim)
digests of the mucins were essentially as
described by Wesley et al.25 Mucins (500 ,ug)
were incubated at 37°C for 72 hours in PBS (0-1
M Na2 HPO4-NaH2PO4, pH 7 0, in 0-1 M NaCl
and 0-02% (wt/vol) NaN2) to give a final enzyme/
substrate protein ratio of 1:0-3. Papain (Sigma)
digestion was carried out by the addition of 1%
enzyme (wt/vol) to mucin in 0-1 M sodium

phosphate, pH 5 95, containing 0-02 M cysteine-
HCI and 0'005 M Na2 EDTA26 for 24 hours at
37°C. After protease digestion, the mucins were
dialysed (1000 mol wt exclusion) against PBS at
room temperature for 24 hours. The digested
sample was then applied to a Sephacryl S-200
column (Bio-Rad) and eluted with 0'01 Tris-
HCl, 0-01% NaN2 buffer. The void volume of
the column was determined with blue Dextran
(>2 x 106); other molecular weight markers
included ferritin (440 000), ovalbumin (43 000),
and chymotrypsinogen A (25 000) (Pharmacia,
Sweden). Eluted fractions were monitored for
protein and carbohydrates and pooled fractions
were dialysed against deionised water and
lyophilised. Purity ofthe mucins was determined
by sodium dodecylsulfate-polyacrylamide gel
electrophoresis in 7% polyacrylamide gels under
reducing conditions as described.6

RADIOLABELLING OF MUCINS
Mucins were labelled at non-reducing termini by
sodium metaperiodate and galactose oxidase
(both from Sigma) treatment followed by reduc-
tion with NaB [3H14 as described by Podolsky
and Isselbachen.27 Native undigested Sepharose
4B void volume mucins (100 [tg nucleic-acid-
free) were suspended in 0'5 ml PBS containing
10 mM sodium metaperiodate and incubated in
the dark at 0°C for 60 minutes. The excess
periodate was removed by dialysis against PBS
(12-14 000 mol wt exclusion) for 12 hours and
the non-dialysable material was oxidised with 5
units galactose oxidase at 37°C for 45 minutes.
Subsequent reduction was performed by
addition of 4 mCi NaB [3H]4 (specific
activity>100 mCi/mmol, ICI Biomedicals, CA,
USA) at 37°C for 45 minutes. The labelled
mucins were isolated by chromatography on
Sephadex G-25 (Isolab Inc, Akron, OH, USA)
columns and dialysed exhaustively against PBS
overnight at 4°C. Aliquots containing 5 [ig
labelled mucins were digested with trypsin and
pronase as described above and the mucin profile
was determined after gel filtration chroma-
tography with Sephacryl S-200.

MUCIN BINDING TO AMOEBAE AND ADHERENCE TO
CHINESE HAMSTER OVARY CELLS
Axenic E histolytica trophozoites (strain HM1-
IMSS) and Chinese hamster ovary cells were
grown and harvested as previously described.67
Amoebae were washed once in medium 199
(Gibco) containing 5'7 mM cysteine, 25 mM
Hepes, and 0 5% BSA (Sigma) atpH 6 8, and 105
amoebae/ml were incubated with or without
mucin preparations for one hour at 4°C. Amoebae
were washed once to remove unbound mucins
and amoebae (104) and Chinese hamster cells (2 x
105) were suspended in fresh medium, centri-
fuged at 150 g for five minutes, and incubated at
4°C for two hours. After incubation, the super-
natant was carefully decanted, vortexed for five
seconds, and the amoebae-Chinese hamster cell
mixture was counted for rosettes. Rosette
formation was defined as the percentage of
amoebae with three or more adherent target
cells, which was determined by counting >100
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amoebae per tube.6 Inhibition of mucin binding
to amoebae6 '° was done by incubating amoebae
with mucins in the presence of 55 mM galactose
(Calbiochem, Lajolla, CA, USA).

Results

PROTEOLYTIC DIGESTION OF HUMAN COLONIC
MUCIN GLYCOPROTEINS
After incubation for 72 hours at 37°C in PBS, the
undegraded colonic mucin glycoproteins were
completely excluded in the void volume on a
Sephacryl S-200 column eluted with 0-01 Tris-
HCI, with no lower molecular weight included
glycoproteins (Fig 1). Chromatography of the
trypsin-digested material gave a 40% reduction
in the void volume peak with a number of lower
molecular weight peptides in the included
fractions (<25 000 mol wt). Pronase digestion
caused extensive degradation of the mucin glyco-
proteins with no detectable void volume fraction;
most ofthe digested material eluted was <440 000
molecular weight included fractions. Papain
digest gave a 20% reduction in the void volume
material with most of the digested proteins
eluting as a broad shoulder (Fig 1). Analysis for
total hexose ofthe proteolytically-cleaved mucins
fractionated by gel filtration using Sephacryl S-
200 chromatography showed that material in the
excluded fractions (void volume) was carbo-
hydrate positive, and with the exception of the
pronase digested mucins, carbohydrates were not
associated with the included protein peaks (Fig
1). Trypsin and papain digests resulted in a
uniform peak of mucins in the void volume that
was rich in carbohydrates, whereas the carbohy-
drate positive material after pronase digest was
spread out over 40% of the bed volume (Fig 1).
To determine whether the excluded fractions

after trypsin and pronase digests were glyco-
proteins, the sugar moiety of the mucin
glycoproteins was labelled with 3H and, after
proteolysis, the digest material was chromato-
graphed on a Sephacryl S-200 column (Fig 2).
Undigested mucins eluted as a uniform peak in
the void volume; trypsin-digested mucins eluted
a few fractions to the right ofthe void volume and
pronase-treated mucins eluted as a broad
shoulder in the included fractions. The 3H-
digested mucin glycoprotein elution profiles
confirmed the presence of carbohydrates in the
void volume mucins and the absence of carbo-
hydrates in the digested peptides eluting in the
included fractions.

BINDING AND INHIBITION OF AMOEBIC ADHERENCE
TO TARGET CELLS OF PROTEOLYTICALLY-
DEGRADED COLONIC MUCIN GLYCOPROTEINS
AdherenceofE histolytica trophozoites to Chinese
hamster ovary and colonic epithelial cells is
mediated by the parasite's Gal/GalNAc lectin.
Undegraded rat and human colonic mucin glyco-
proteins bind with high affinity to the Gal/
GalNAc lectin and inhibit in vitro adherence to
and lysis of target cells. The mucin glycoproteins
in the excluded fractions (Vo fractions 15-17) in
the control at 50 [ig/ml almost completely
inhibited amoebic adherence to Chinese hamster

0 10 20 30 40 50
Fractions

Figure 1: Sephacryl S-200 column chromatography of
protease-digested human colonic mucin glycoproteins. The
column (IS x30-0 cm) was equilibrated in 0-01 M Tris HC,
0-01% sodium azide, pH 8-0, and developed at aflow rate of
10 ml/hr collecting 1-mlfractions under continuous A280
monitoring. Total carbohydrates were determined by the
phenol-H2SO4 method23 using galactose as standard (495
nm). The column was calibrated with blue dextran (BD;
>2x 106 mol wt), ferritin (FT; 400 000), ovalbumin (OA;
43 000), and chymotrypsinogen A (CA; 25 000) as molecular
weight standards.

ovary cells (Table). Trypsin-digested excluded
mucins also inhibited amoebic adherence,
whereas the included fractions (44-49),
containing peptides and enzyme, were without
any effect. Since there were no void volume
mucin glycoproteins after pronase treatment, the
carbohydrate positive fractions (15-37) were
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BD FT OA CA

Fractions

tested and found to inhibit amoebic adherence to
Chinese hamster ovary cells, but were signifi-
cantly less efficient than the control or trypsin
and papain-digested mucins eluting in the void
volume. The papain-digested mucins in the void
volume, but not the included fractions, inhibited
amoebic adherence to Chinese hamster ovary.
Regardless of the enzyme digest, only the carbo-
hydrate-rich fractions eluting in the void volume
bind in a galactose-inhibitable fashion and inhibit
amoebic adherence to the target cell (Table). A
dose response for the effect of trypsin-digested
void volume mucins, compared with undigested
control mucins (Fig 3), on amoebic adherence to
Chinese hamster ovary cells indicated 15-30%
superior binding at lower concentrations of the
trypsin-digested mucins (5-10 [tg/ml). At
higher concentrations of mucin preparations,
both control and trypsin-digested mucins were
equally effective at inhibiting amoebic adherence
to Chinese hamster ovary cells. Papain-treated
mucins were no different from controls.
Sodium dodecylsulfate-polyacrylamide gel

electrophoresis (7%) of the native and protease-

Effect on Entamoeba histolytica adherence to Chinese
hamster ovary cells ofpooledfractionsfrom Sephacryl 200
column chromatography ofproteolytically-degraded human
colonic mucin glycoproteins

Enzyme treatment Rosette formation (mean (SD))
andfraction no (%) (from control) 50 sg/ml
Control 15-17* 16(3 69)t
Trypsin 15-17 10(5 43)t

44-49 93 (2-61)
Pronase 15-36 t 37 (13-50)$

37-45 83 (6 60)
Papain 15-17 20(5104)

20-44 94 (6-71)

*Absolute value for rosette formation in controls was 78-33 (5-01).
Galactose (55 mM) completely inhibited the binding of the mucin
glycoproteins to amoebae. tPronase fractions 15-17 were no
different than fractions 15-36 in inhibiting amoebic adherence to
Chinese hamster ovary cells. tp<0 001, $ p<005, by Student's t
test, compared with control or their respective included fractions
(n= 81 for each).

0

o 60 '

40 Control8140,L

: 20 Trypsin

0 . ./-,-

0 5 10 15 20 50
Mucin concentration (ug/ml)

Figure 3: Effect ofhigh molecular weight human colonic
mucin glycoproteins on Entamoeba histolytica adherence
to Chinese hamster ovary cells. Mucin glycoproteins in the
excludedfractions (15-17) ofSephacryl S-200
chromatography in control (undigested) and trypsin-
digested were testedfor inhibition ofamoebic adherence
as described under Methods. *p<0.05, **p<0.01 by
Student's t test compared with undigested mucin controls.

digested mucins eluted in the void volume under
reducing conditions showed no low molecular
weight proteins entering the running gel (Fig 4).
Native (A), trypsin (B), and pronase (C)-
digested mucins from the excluded fractions
(15-17) of Sephacryl S-200 chromatography ran
as a faint diffuse band in the stacking gel (4%)
and confirm their identity as high molecular
weight mucin glycoproteins with no disulphide-
linked lower molecular weight subunits. Periodic
acid Schiff reagent positive staining material was
only observed in the stacking gel (data not
shown).

Discussion
While the molecular structure of the large glyco-
peptides that make up the native mucin is not
known, most workers agree that the macro-
molecules contain glycosylated and non-
glycosylated domains.'62528 Mantel et a129 sug-
gested that there are two different regions of
peptide, a 'naked' segment(s) containing no
carbohydrate, which is sensitive to attack by
proteases, and the remaining peptide, which is
highly enriched in Ser, Thr, and pro and contains
>90% of the carbohydrate of the native mucin.
Proteolytic digests of colonic mucin have yielded
fuco- and sialopeptide fractions with differences
in both carbohydrate and amino acid compo-
sition, which raises the possibility that there may
be two different mucins or mucin fragments
originating from a single mucin molecule.26 It is
now known that there are neutral and acidic
species of human intestinal mucin and that the
neutral species are the most common (>80% by
weight) and highly glycosylated. l l25
We have previously shown that rat and human

colonic mucins purified by sequential Sepharose
4B chromatography, nuclease digestion, and
cesium chloride density gradient centrifugation
inhibit amoebic in vitro adherence and lysis of
target cells by binding to the E histolytica Gal/
GaINAc adherence lectin. We now show that

*0

x

CLFigure 2: Sephacryl S-200
chromatography ofprotease-
digested 3H-human colonic
mucin glycoproteins. Mucins
were oxidised and reduced
with NaB[/H]4 and 5 sg
ofthe 'H-dialysed mucins
were digested and
chromatographed in a
Sephacryl S-200 column
(I 5x300 cm) in 001M
Tris-HCI, 0 01% sodium
azide, pH 8-0 buffer,
essentially as described in
Figure 1. Scintillation fluid
for aqueous samples (ICN)
was added to the fractions
and CPMs recorded in a
Beta Counter (LKB).
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only the mucin glycoprotein carbohydrate-rich
fractions that were insensitive to protease digests
bind to amoebae and inhibit their adherence to
target Chinese hamster ovary cells. Proteolytic
digests ofthe human colonic mucins resulted in a
noticeable reduction in the amount of mucin
glycoprotein recovered in the excluded fraction
on gel filtration chromatography. The percentage
reductions compared with undigested mucin
control in the excluded fractions for trypsin,
pronase, and papain were 40, 90, and 20%
respectively. With the exception of pronase
digests, all of the carbohydrate rich mucins were
recovered in the excluded fractions. The 3H-
label on the sugar moiety of the mucin glyco-
proteins confirms the presence of sugars in the
high molecular weight protease (trypsin and
papain)-treated mucins and the absence of
sugars in the peptides eluting in the included
fractions. The high molecular weight mucins did
not contain any subunits and ran as a faint diffuse
band in the stacking gel on 7% SDS-PAGE
under reducing conditions. Only the mucin
glycoproteins in the excluded fractions (void
volume) that contained carbohydrates following
protease digests bound to E histolytica
trophozoites in a galactose-inhibitable fashion
and inhibited amoebic adherence to Chinese
hamster ovary cells. Pronase treatment caused
extensive degradation of the human colonic
mucins, such that no distinct excluded fractions
were obtained; however, when the carbohydrate-
containing fractions were tested for adherence to

amoebae, they were the least effective at
inhibiting amoebic adherence to Chinese hamster
ovary cells. Interestingly, the trypsin-digested
mucin glycoprotein eluting in the excluded
fractions was more efficient at lower concen-
trations in binding to amoebae than the
undigested mucins. A higher galactose content
was shown for human colonic mucins in the
excluded fractions after trypsin digests26 and may
explain the greater binding observed in this
study. This study also suggests that a portion of
the mucin glycoproteins is poorly glycosylated
and is protease-sensitive as shown by others,25 28 29
and may actually interfere with the binding
kinetics to the Gal/GalNAc adherence lectin on
the amoebae.

Purified rat colonic mucin glycoprotein shows
saturable galactose-specific binding to E
histolytica trophozoites with a dissociation con-
stant of 8 20x O" M-' M-'.'° The high affinity
binding of the rat colonic mucins to the Gal/
GalNAc adherence lectin on the amoebae was
assumed to occur by simultaneous binding of the
mucin molecule to multiple lectin binding sites.
We now show that human colonic mucin glyco-
proteins, in the absence of non-glycosylated
proteins removed by proteases,25 28 29 may prevent
conformational interference or make the Gal and
GalNAc residues more accessible to the amoebic
Gal/GalNAc adherence lectin. The increased
binding ofthe trypsin-digested mucins (excluded
fractions) to amoebae would support this notion.
Carbohydrates with greater amounts of terminal
galactose residues are more potent inhibitors of
amoebic adherence to target cells.8
The colonic mucin glycoproteins used in this

study were derived from non-cancerous and
histologically normal tissues take from either
side (5-10 cm) of localised colonic carcinoma
specimens. It is known that goblet cell mucin of
the epithelium immediately adjacent to colon
cancer shows a different histochemical staining
characteristic from that seen in the normal
colon.'3 Lectin binding sites in human large
intestinal goblet mucin are also specifically
altered in inflammatory bowel disease,30 indicat-
ing changes in glycosylation of the mucins which
is indicative of goblet cell differentiation. Peanut
agglutinin (from Arachis hypogaea) does not bind
goblet cell mucin in normal human colons; how-
ever, there is strong binding of the lectin to
transitional, hyperplastic, and adenomatous
mucosa that is inhibitable with galactose.3' The
binding of the lectin may represent the un-

masking of the disaccharide structure Gal a 1-63
GalNAc in mucins that are not completely
glycosylated. It is possible that our mucin glyco-
protein preparation used in this study may be
incompletely glycosylated and, therefore, exhibit
such good binding to amoebae in a galactose
inhibitable fashion. This is unlikely, however, as
we have observed similar binding of different
human colonic mucin preparations to amoebae,
and studies with purified rat colonic mucin
glycoproteins treated with neuraminadase do not
augment mucin binding to amoebae.6 In contrast,
mucin glycoproteins in the gut lumen are readily
degraded by bacterial glycosidases'8 (including
sialidase) and may expose Gal/GalNAc residues
of the mucins thus enabling them to bind

Figure 4: SDS-PAGE of
the excludedfractions of
protease-digested human
colonic mucin glycoproteins.
SDS-PAGE was performed
under reducing conditions
usinga 4% stacking gel and a
7% vertical slab gel. Bands
were stained with silver (Bio
Rad). Lane A, undigested
native human colonic
mucins; lane B, trypsin-
digested, and lane C,
pronase-digested high
molecular weight mucin
glycoproteins excluded
fractions from Sephacryl
S-200 chromatography
(fractions 15-17). Note the
glycoproteins in the stacking
gel as a diffuse band (A, B,
and C) and at the margin of
the running gel (A and B)
with no low molecular
weight proteins.
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amoebae efficiently providing the protein core is
intact.

In the pathogenesis of amoebiasis, amoebic
trophozoites have to colonise the colon; disrupt
or deplete (or both) the mucus protective barrier;
and adhere to and lyse colonic epithelial cells. At
present, it is not known how amoebae disrupt or
penetrate the host mucosal defences. A variety of
proteases and glycosidases have been identified
from E histolytica'>2' but their role in mucin
glycoprotein degradation has not been studied.
Analogous to enteric colonic bacteria, amoebae
may degrade ABH (0) blood group antigens,
mucin oligosaccharides, 18 or the non-glycosylated
portion of the mucin glycoprotein. If amoebae
cause a similar change as Vibrio cholerae metallo-
proteinase, which destroys the non-glycosylated
area of the mucin glycoprotein,32 mucin viscosity
and polymerisation patterns may be altered.'633
E histolytica trophozoites are constantly exposed
to proteolytically-degraded colonic mucin glyco-
proteins and this study establishes a protective
role for the glycosylated protease-insensitive
portion of the mucin molecule in binding to
amoebae and preventing their adherence to target
cells. Thus, soluble mucins in the lumen as well
as native mucins on the mucosal surfaces may
serve as potent host defence mechanisms against
disease.
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