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SUMMARY

Aqueous extracts from 16 species of Vietnam marine sponges were examined for haemagglutination activity
using native and enzyme-treated different animal and human erythrocytes. Among these, extracts from 14
species were found to have haemagglutinination activities toward at least one type of erythrocyte tested
meaning that 87.5% of the surveyed marine sponge species possess haemagglutination activity. Strong activity
was detected in extracts from marine sponge species Acanthella cavernosa, Axinyssa sp., Cinachyrella sp.,
0INT.2.4, 3.5, 3.10, 3.11 and 3.18 with enzyme-treated various animal and human erythrocytes. In a
haemagglutination—inhibition test with various monosaccharides and glycoproteins, haemagglutination activity
of the extract from 4. cavernosa had no affinity for any of the monosaccharides, but inhibited by porcine
stomach mucin and fetuin, whereas activities of the extract from Cinachyrella sp. were strongly inhibited by
monosaccharides, such as D-galactose and N-acetyl-D-galatosamine, but not with glycoproteins. The activity
of Stylissa flexibilis extract was inhibited by D-galactose, porcine stomach mucin, fetuin and their asialo
derivatives, suggesting the presence of lectin specific for O-glycans of this species. The activities of four
sponge extracts from A. cavernosa, S. flexibilis, Axinyssa sp. and Cinachyrella sp. were stable over a wide
range of pH and temperature. Haemagglutination activities of A. cavernosa, Axinyssa sp. and Cinachyrella
sp. extracts were independent of the presence of divalent cations, except for the haemagglutination activity of
extract from S. flexibilis, which was dependent on the presence of divalent cations. The results suggest that
Vietnam marine sponges may be good sources of useful lectins for biochemical and biomedical applications.
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INTRODUCTION

Lectins, or carbohydrate-binding proteins, are
present in various organisms from viruses to
mammals and serve as recognition molecules
between cells, cell and matrix, and organisms.
Owing to the capability of discriminating
carbohydrate structures, not only are lectins used as
valuable biochemical reagents in many research
fields, including glycomics, but they are promising
candidates for medicinal and clinical application
(Sharon, Lis, 2003).

Marine sponges are primitive metazoans capable
of producing a large amount of compounds that
protect them both from undesirable predators as well
as from infection by other pathogens (Sepcic et al.,
2010). The first description of lectin from marine
sponges was conducted by Dodd ef al. (1968). Later,

the 48 sponge species collected in the Barrier Reef of
Australia and the Florida Keys was evaluated for
haemagglutination capacity. The results showed that
42% of species had lectins capable of
haemagglutinating erythrocytes (Mebs et al., 1985).
More than a decade later, 22 species of tropical
sponges collected in the Los Roques NationalPark
(Venezuela) were analyzed and the
haemagglutination activity was found in 10 of the
species tested (Miarons, Fresno, 2000). Recently, a
large number of lectins from marine sponges that
possess various biochemical characteristics have
been purified and identified including: galectins, C-
type, tachylectin-like and F-type lectins (Garderes et
al., 2015). Like other natural products isolated from
marine organisms, lectins from marine sponges have
shown great potential as candidates for new drugs,
due to their wide range of biological activities, such
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as pro-inflammatory (Queiroz et al, 2008),
mitogenic (Atta et al., 1989; Bretting et al.,, 1981a;
Xiong et al., 2006; Dresch et al., 2012), chemotactic
(Dresch et al., 2008), antibacterial (Schroder et al.,
2003; Kawsar et al., 2011) and anticancer activities
(Queiroz et al., 2009; Dresch et al., 2013; Garderes
et al., 2015; Filho et al, 2015). Thus, marine
sponges may be dominant sources of useful lectins
for applications against bacteria and tumor cells.

Vietnam is located in the tropical and
subtropical zone with a long coast line of about
3,260 km where there is a rich marine biodiversity of
algae, invertebrates, sponges, bacteria, viruses and so
on. Such species may be potential sources for studies
and application of lectins. However, only little
information is known about lectins from Vietnam
marine organisms, except several reports on the
hemagglutinins from Vietnamese marine algae and
invertebrates (Le Dinh Hung et al., 2009a, 2012;
Dinh Thanh Trung ef al., 2017; Cao Pang Nguyen,
1998; Cao Dang Nguyen, Nguyen Quoc Khang,
1998), lectins from the red algae Kappaphycus
alvarezii,  Kappaphycus  striatum,  Eucheuma
denticulatum, Gracilaria salicornia , Hydropuntia
eucheumatoides (Le Dinh Hung et al., 2009b, 2011,
2013, 2015a, 2018a) and from marine sponge
Stylissa flexibilis (Le Dinh Hung et al., 2018b), the
c¢DNA clones encoding lectins from K. striatum and
E. denticulatum (Le Dinh Hung et al., 2015a, 2015b,
2016) and seasonal variations in lectin contents from
the cultivated red algae K. alvarezii and K. striatus
(Le Dinh Hung et al., 2009¢c, 2019). Thus, the
objective of this research was to screen and
characterize lectin from the extracts of Vietnam
marine sponges, which will provide more valuable
information for future applications.

MATERIALS AND METHODS

Materials

Sixteen specimens of marine sponges were
collected at Khanh Hoa province of Vietnam from
July, 2015 to May, 2016. After collection, they were
immediately transferred to the laboratory on ice and
kept at -20°C until used. The marine sponge samples
were collected and identified by MSc. Thai Minh
Quang — Institute of Oceanography, Vietnam. Blood
from rabbit, sheep and horse was obtained from the
Institute of Vaccine Nha Trang, Vietnam. Human A,
B, and O bloods were obtained from Blood
transfusion and Hematology Center of Khanh Hoa
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General Hospital, Vietnam. Transferrin, fetuin,
porcine thyroglobulin, porcine stomach mucin (Type
1), D-glucose, D-mannose, D-galactose, N-acetyl-
D-glucosamine, N-acetyl-D-mannosamine, N-acetyl-
D-galactosamine and  Tris  (hydroxymethyl)-
aminomethane (Tris) were purchased from Sigma
Chemical Co. Yeast mannan and N-acetylneuraminic
acid were obtained from Nakarai Chemical Co.

Preparations of marine sponge extracts and
ammonium sulfate precipitates

A 20 g sample of each sponge was cut into small
pieces, homogenized in a blender with 2 volumes of
Tris-HCI buffer 20mM, pH 7.5 containing NaCl 150
mM (TBS), and kept at 4°C for 12h with
occasionally stirring. After filtration through a
cheese cloth, the filtrate was centrifuged at 10,000
rpm for 30 min. The supernatants were recovered
and stored at -20°C until used. Haemagglutination
tests were carried out with erythrocytes of various
human and animals in a native state or enzyme-
treated with trypsin and papain. To the supernatant
(extract), solid ammonium sulfate was slowly added
to attain 75% saturation. The mixture was gently
stirred and then kept at 4°C for 18 h. Precipitates
were recovered by centrifugation at 10,000 rpm for
20 min, dissolved in a small volume of TBS, and
thoroughly dialyzed against the same buffer. The
non-dialyzable fraction was recovered as an
ammonium sulfate-precipitate. The ammonium
sulfate-precipitates obtained were used for both
haemagglutination-inhibition and stability tests
(Kawsar et al., 2008).

Preparation of a 2% suspension of native or
enzyme-treated erythrocytes

Each blood sample was washed from three to
five times with 50 volumes of saline. After washing,
a 2% erythrocyte suspension (v/v) was prepared in
saline and used as native erythrocytes. trypsin- or
papain-treated erythrocytes were prepared as follows.
One-tenth volume of 0.5% (w/v) trypsin or papain
solution was added to a 2% native erythrocyte
suspension, and the mixture was incubated at 37°C
for 60 min. After incubation, the erythrocytes were
washed from three to five times with saline and a 2%
suspension (v/v) of trypsin- or papain-treated
erythrocytes was prepared in saline (Le Dinh Hung
etal.,2009a).

Haemagglutination assay

Haemagglutination assays were carried out using
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a microtiter method in a 96-well microtiter V-plate
(Le Dinh Hung et al., 2009a). Firstly, 25 p of serially
two-fold dilutions of a test solution were prepared in
saline on a microtiter V-plate. To each well, 25 p of
a 2% erythrocyte suspension was added and the
mixtures gently shaken and incubated at room
temperature for 2h. A positive result was indicated
by formation of a uniform layer of coagulant over
the surface of the well. On the other hand, a negative
test result was indicated by the formation of a
discrete “button” at the bottom of the well
Haemagglutination activity was expressed as a titer,
the reciprocal of the highest two-fold dilution
exhibiting positive haemagglutination. The assay
was carried out in triplicate for each test solution.

Haemagglutination-inhibition test

Hemagglutination-inhibition tests were carried
out according to the method previously described
(Le Dinh Hung et al., 2009a). Firstly, 25 puL of
serially two-fold dilutions of sugar or glycoprotein
were prepared in saline. To each well, an equal
volume of extract solution with a haemagglutination
titer of four was added, and the plate was mixed
gently and allowed to stand at room temperature for
1h. Finally, 25 pL of a 2% suspension of trypsin-
treated rabbit erythrocytes was added to each well,
and the plate gently shaken and incubated for a
further 1h. Inhibition was observed macroscopically
and inhibition activity was expressed as the lowest
concentration of sugar or glycoprotein at which
complete inhibition of haemagglutination was
achieved. The assay was performed in duplicate per
sugar and glycoprotein. Asialo-transferrin, asialo-
fetuin and asialo-porcine stomach mucin were
prepared by hydrolyses of their parent sialo
glycoproteins with 0.05 M HCIl for lh at 80°C
followed by dialysis against saline overnight.

Effects on haemagglutination activity of divalent
cations, pH, and temperature

To examine the effect of temperature, a 1 mL
aliquot of an extract solution was heated at various
temperatures  (30-100°C) for 30 min, then
immediately cooled on ice, and haemagglutination
activity was determined. To examine the effect of pH,
a 1 mL aliquot of an extract solution was dialyzed at
4°C overnight against 0.05 M buffers of various pH
from 3 to 10 and then dialyzed against saline to
eliminate the pH effect. The non-dialyzable fractions
were assayed for haemagglutination activity. The
following buffers were used; acetate buffer for pH

from 3 to 5, Tris-HCI buffer for pH from 6 to 10. To
examine the effects of divalent cations on
haemagglutination activity, a 1 mL aliquot of an
extract solution was dialyzed at 4°C overnight
against 100 mL of 50 mM EDTA in TBS. The non-
dialyzable = fraction =~ was  recovered  and
haemagglutination activity in the presence or
absence of divalent cation (CaCly) was determined.
Haemagglutination activity was determined with
trypsin-treated rabbit erythrocytes (Le Dinh Hung et
al., 2009a).

RESULTS AND DISCUSSION

The extract amount from marine sponge samples
agglutinated the different types of erythrocytes
expressed as % (Figure 1). Rabbit erythrocytes
showed the most detection of the haemagglutination
activity with 68% of crude extracts, following
human A and O blood erythrocytes agglutinated with
62,5% of crude extracts, sheep and human B blood
erythrocytes showed the agglutination with 50% and
43.5% of crude extracts, respectively, horse
erythrocytes showed the lowest agglutination with
37.5% of crude extracts.

Of the 16 marine sponge species surveyed,
extracts from 14 species agglutinated at least one
type of erythrocytes tested (Table 1). Extracts from
Acanthella cavernosa, Axinyssa sp., Cinachyrella
sp., 0INT.2.4, 3.5, 3.10, 3.11 and 3.28 showed
stronger agglutination activities with enzyme-
treated rabbit, sheep and horse erythrocytes than
with human A, B and O blood -erythrocytes.
Extracts from species 3.9 and 3.36 showed no
haemagglutination with any erythrocyte types
tested. Extracts from species O0INT.2.4 had
relatively activities with enzyme-treated animal
erythrocytes, but no haemagglutination was
observed with the types of human erythrocytes
irrespective of treatment with enzymes. In
particular, the extract from Stylissa flexibilis
showed only agglutination with enzyme-treated
human A blood erythrocytes, whereas it did not
agglutinate any type of rabbit, sheep, horse, human
B and O erythrocytes. The similar results have been
reported for haemagglutination activity from
marine sponges collected in the Caribbean Sea
(Miarons, Fresno, 2000) and at the Red Sea, coast
of Jordan south of Aqaba (Mebs et al, 1985),
which showed some haemagglutination activity
against humanA, B and O blood group cells tested.
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Figure 1. The extract amount agglutinated the different types of erythrocytes expressed as %.

Table 1. Haemagglutination activity of extracts from some Vietam marine sponges.

Species Haemagglutination titer of marine sponge extracts®

Rabbit Sheep Horse Human A Human B Human O
Nb Tc Pd Nb Tc Pd Nb Tc Pd Nb Tc Pd Nb Tc Pd Nb Tc Pd

Aaptos 2 4 4 16 8 64 512 512 8 32 32 16 128 128 32 32 32
suberitoides

Haliclona 32 32 64 4 8 16 -° - - 8 64 64 8 32 64 64 64 64
sp.

Acanthella 512 512 512 128 128 256 4 16 16 64 128 128 32 128 128 32 64 064
cavernosa

Haliclona - - - 2 2 8 - - - - - - - - 16 - - 8
amboinensis

Axinyssasp. 128 512 1024 - - - - - - 32 128 128 32 64 128 32 64 64
Stylissa sp. - - - - - - 32 32 32 - - - - - - - - -
Cinachyrella 512 1024 1024 - - - 16 2 32 4 8 8 - - - - - -
sp.

01NT.2.4 128 1024 1024 32 256 1024 - - - - - - - - - - - -
Stylissa - - - - - - - - - - 64 64 - - - - - -
flexibilis

3.2 64 256 256 - - - 16 32 32 8 16 16 - - - 8 16 16
3.5 512 1024 1024 - - - - - - - - - - - - 4 8 8
3.9 - - - - - - - - - - - - - - - - - -
3.10 512 1024 1024 - 2 4 - - - 2 8 8 4 16 16 8 16 16
3.11 64 1024 1024 4 16 16 - - - 4 8 8 - - - 4 16 16
3.28 64 2048 2048 64 128 128 16 32 64 16 32 32 16 32 32 8 32 32
3.36 - - - - - - - - - - - - - - - - - -

# Hemagglutination activity was expressed as a titer, the reciprocal of the highest dilution showing positive hemagglutination.
® Native erythrocytes; ° Trypsin-treated erythrocytes; ¢ Papain-treated erythrocytes; ® Negative agglutination.

- Species of 01NT.2.4; 3.2; 3.5; 3.9; 3.10; 3.11; 3.28 and 3.16 are not identified yet.

- Significant differences (P<0.05) in haemagglutination activity of the extracts between different erythrocytes were found.
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Carbohydrate binding specificities

From the 4 active species, carbohydrate-binding
specificity of each extract was examined for
haemagglutination—inhibition test with a series of
sugars and glycoproteins using ammonium sulfate
precipitates prepared from each extract (Table 2). The
haemagglutination activity of the extract from
Axinyssa  sp. was  strongly inhibited by
monosaccharides containing acetamido groups at C2
position, such as N-acetyl-D-mannosamine, N-acetyl-
D-glucosamine, N-acetyl-D-galatosamine and N-
acetyl neuraminic acid. The haemagglutination
activity of the extract from A. cavernosa was not
inhibited by any monosaccharides tested, but inhibited
by glycoproteins and their asialo derivative, such as
porcine stomach mucin bearing O-glycans and fetuin
bearing N-glycans. The haemagglutination activity of
the extract from Cinachyrella sp. was strongly
inhibited by N-acetyl-D-galatosamine, indicating that
this sponge species contain, at least, a lectin specific
for N-acetyl-D-galatosamine. The haemagglutination
activity of the extracts from 4 sponge species was not
inhibited by glycoproteins bearing high mannose,
complex and hybrid type N-glycans, such as
transferrin, thyroglobulin and yeast manan. The
haemagglutination activity of the extract from S.
[flexibilis was inhibited by D-galactose and porcine

stomach mucin and its asialo derivative. In fact that
elimination of sialic acid residues from porcine
stomach mucin increased inhibitory potential of
parental glycoprotein, clearly indicating that the
presence of N-acetylneuraminic acid (NeuAc) as a
terminal residue of the carbohydrate chains affected
the haemagglutination activity of S. flexibilis. Fetuin
bearing both complex type N-glycans and O-glycans
were inhibitory. Elimination of sialic acid residues of
this glycoprotein increased inhibitory potential of
parental glycoprotein. The data suggest that extract
from S. flexibilis recognized preferentially the
terminal alactose residues in porcine stomach mucin
and this sponge species contains, at least, a lectin
specific for O-glycans. Inhibition by D-galactose
has been reported for lectins from marine sponges,
such as lectins from Aphrocallistes vastus (Gundacker
et al, 2001), Axinella dissimilis (Bretting et al.,
1981b), Cinachyrella alloclada (Atta et al., 1989), C.
varians (Moura et al., 2006), Desmapsama anchorata
(Atta et al., 1990), Halichondria okadai (Kawsar et al.,
2008), Haliclona cratera (Pajic et al, 2002), P.
semitubulosa (Engel et al., 1992), Axinella polypoides
(Bretting, Konigsmann, 1976), Chondrilla nucula
(Schroder et al., 1990), A. archeri and A. lacunose
(Miarons, Fresno, 2000), Axinella corrugate (Dresch
et al., 2012) and H.okadai (Kawsar et al., 2011).

Table 2. Haemagglutination-inhibition test otheextracts from marine sponges with sugars and glycoproteins.

Sugars and glycoproteins

Species

Stylissa flexibilis  Axinyssa sp. Acanthella Cinachyrella sp.
cavernosa

Sugars (mM)
D-mannose = - - -
D-glucose - - - -
D-galactose 6.25 - - 100,0
N-acetyl-D-mannosamine - 6,25 - -
N-acetyl-D-glucosamine - 12,5 - -
N-acetyl-D-galatosamine - 12,5 - 25,0
N-acetyl neuraminic acid - 25,0 - -
Glycoproteins (ug/mL)
Porcine stomach mucin 500,0 1000,0 500,0 -
Asialo-porcine stomach mucin 62.5 1000,0 1000,0 -
Trypsin-treated Porcine stomach mucin ~ 500,0 1000,0 1000,0
Fetuin 500,0 - 1000,0 -
Asialo-fetuin 62,5 - 250,0 -
Transferin - - - -

Asialo-transferin -
Yeast Mannan -
Thyroglobulin -

- ?Indicates no inhibition at 100 mM for monosaccharides and at 2000 ug/mL for glycoproteins.

- Significant differences (P<0.05) in haemagglutination inhibition test of the extracts between

glycoproteins were found.

different sugars and
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Lectins with affinity for galactose appear to have
important roles in modulating immune responses in
marine animals (Yousif et al, 1994; Mistry et al.,
2001; Kurata, Hatai, 2002). Futhermore, inhibition
by asialofetuin has been evidenced for lectins from
marine sponges, such as HOL-30 from H. okadai
(Kawsar et al, 2008) and HcL from Haliclona
cratera (Pajic et al, 2002). On the other hand,
inhibition by porcine stomatch mucin and their asialo
derivatives bearing O-glycans that is related to
galactose binding specificity has been reported for
many lectins from marine sponges, such as CauL
from Craniella australiensis (Xiong et al., 2006),
Halilectin 2 and Halilectin 3 from Haliclona
caerulea (Carneiro et al, 2013a, 2013b), ACL-II
from A. corrugata (Dresch et al., 2012), HcL from

Haliclona crater (Pajic et al., 2002) and AaL from 4.

archeri (Miarons, Fresno, 2000).The inhibition
profiles with monosaccharides and glycoproteins
were different depending on marine sponge species.

Effects of temperature, pH and divalent cation on
haemagglutination activity

The effects of temperature, pH and divalent
cations on haemagglutination activity of the extracts
from four active species listed in Table 2 were
examined. As shown in Figure 2a, the

haemagglutination activities of 4. cavernosa and
Cinachyrella sp. extracts were unchanged even when
heated at 50°C for 30 min. However, their activities
were significantly decreased as the incubation
temperature exceeded 50°C and were completely lost
min.

by heating at 70°C for 30 The
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haemagglutination activities of Axinyssa sp. and S.
[flexibilis extracts were stable up to even when heated
at 60°C for 30 min and were significantly decreased
as the incubation temperature exceeded 60°C. Most
of the marine sponge extracts examined maintained
their activities over a wide range of pH wvalues
between 5 and 8 with a slight decrease in activity in
more alkaline media, except for activity of Axinyssa
sp. extract was unchanged at a pH range between 4
and 8 (Figure 2b). Many lectins from marine sponges
have also been reported for stability from 20 to 70°C
and at a pH ranging from 5 to 8 (Garderes et al.,
2015).

The haemagglutination activities of extracts
from A. cavernosa, Axinyssa sp. and Cinachyrella sp.
were unchanged after being dialyzed against 50 mM
EDTA and in the presence of 10 mM CaCl,,
indicating that haemagglutination activities of these
extracts were not dependent on the presence of
divalent  cations. On the contrary, the
haemagglutination activity of extract from S.
flexibilis was decreased after being dialyzed by
EDTA. Addition of CaCl, at 20 mM concentration
restored almost the total haemagglutination activity
initially (Figure 3), indicating that biological activity
of this lectin was dependent on divalent cations.

The biological activities depending on divalent
cations have been reported for lectins from marine
sponges, such as lectins from Suberites domuncula
(Schroder et al., 2006), Aplysina archeri and A.
lacunose (Miarons, Fresno, 2000), Cliona varians
(Moura et al, 2006) and Pellina semitubulosa
(Engel et al., 1992).

300 | (b)
250 -
200 -
150
100

50 -

Haemagglutination titer (HU/mL)

Figure 2. Effects of temperature (a) and pH (b) on haemagglutination activities of ammonium sulfate precipitates prepared
from marine sponges A. cavernosa (—&), Axinyssa sp. (), S. flexibilis () and Cinachyrella sp. (). Significant
differences (P<0.05) in haemagglutination activities of the extracts between different temperatures and pHs were found.
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Figure 3. Effects of divalent cation (CaCl,) on haemagglutination activities of ammonium sulfate precipitates prepared from
marine sponges A. cavernosa (—&), Axinyssa sp. (), S. flexibilis (#-) va Cinachyrella sp. (). Significant differences
(P<0.05) in haemagglutination activities of the extracts between different concentration of CaCl, were found.

CONCLUSION

16 species of Vietnam marine sponges were
examined for haemagglutination activity using native
and enzyme-treated different animal and human
erythrocytes. Among these, extracts from 14 species
were found to have haemagglutination activity
toward at least one type of erythrocyte tested
meaning that 87.5% of the surveyed marine sponge
species possess haemagglutination activity. The
haemagglutination-inhibition tests indicated that
extract from Stylissa flexibilis contains, at least, a
lectin specific for O-glycans. On the other hand,
haemagglutination activities of four marine sponge
extracts were stable over a wide range of pH and
temperature. Thus, Vietnam marine sponges could
be promising sources of useful lectins for
applications. Results obtained in the present study
would be helpful for identification of new lectins and
for clarification of the biological significance.
Isolation and characterization on lectins from these
marine sponges are currently underway.
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HOAT TINH NGUNG KET HONG CAU CUA LECTIN TU DICH CHIET MQT SO HAI

MIEN VIET NAM

Lé Pinh Hung, Pinh Thanh Trung

Vién Nghién citu va Ung dung Cong nghé Nha Trang- Vién Han lam Khoa hoc va Céng nghé Viét Nam.

TOM TAT

Dich chiét tir 16 mAu hai mién Viét Nam d3 duoc kiém tra hoat tinh ngung két méu vdi cac dang héng clu
khac nhau ctia dong vat va nguoi ¢ dang tu nhién va dang da xt ly enzym. Mudi bon mau thé hién hoat tinh
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ngung két véi it nhat mot trong s6 cac hdng cau thir nghiém, chimg té dich chiét tir 87,5% méu hai mién dwoc
ding dé khao sat co hoat tinh ngung két véi it nhat mot dang hong ciu. Dich chiét tir cac mau Acanthella
cavernosa, Axinyssa sp., Cinachyrella sp., 01NT.2.4, 3.5, 3.10, 3.11 va 3.18 ¢6 hoat tinh ngung két manh voi
cac dang hdng ciu nhom mau nguoi va dong vat khac nhau da dugc xir 1y enzyme. Trong thi nghiém Grc ché sy
ngung két mau véi cac duong va cac glycoprotein khdc nhau, hoat tinh ngung két hong cu cta dich chiét tir
Acanthella cavernosa khong bi tic ché boi cic duong don, nhung bi trc ché boi porcine stomach mucin va
fetuin, trai lai hoat tinh ctia dich chiét tir Cinachyrella sp. chi bi tc ché boi dudong don nhu D-galactose va N-
acetyl-D-galatosamine nhung khong voi cac glycoprotein. Hoat tinh ngung két hdng cau cia dich chiét tir
Stylissa flexibilis bi (rc ché boi D-galactose, porcine stomach mucin, fetuin va din xudt asialo cta ching, goi y
su ¢6 mit cia lectin dic higu cho O-glycan trong mau nay. Hoat tinh ngung két hdng ciu ctia 4 dich chiét tir 4.
cavernosa, S. flexibilis, Axinyssa sp. va Cinachyrella sp. bén trong pham vi rong ciia nhiét do va pH. Hoat tinh
clia cac dich chiét tir 4. cavernosa, Axinyssa sp. va Cinachyrella sp. khéng phu thudc vao sur c6 mit ciia cation
hoa tri hai, ngoai trir dich chiét tir S. Slexibilis phy thudc vao su c6 mit cua cation hoa tri hai cho hoat tinh sinh
hoc. Céc két qua ciia nghién ctru ndy goi ¥ ring hai mién Viét Nam co thé 1a mot ngudn lectin gid tri cho céc
ung dung trong hda sinh va y sinh.

Tir khoéa: ddc tinh lién két carbohydrate, hdi mién, hoat tinh ngung két hong cdu, lectin
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