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"Vién Nghién ciru va Ung dung Céng nghé Nha Trang, Vién Han lém Khoa hoc va Cong nghé Viét Nam

Tém tit

Lectin tir ¢ nén do Tectus conus (TcL) diege chiét trong dém Tris-HCI ¢6 b6 sung mudi NaCl, sau dé
duoc két tia bing mudi amonium sunphate (NH,):SO, nong dg bao hoa 60%. Hoat tinh ngung két hong cau
ctia lectin TcL khéng phu thudc vao sw hién dién ciia ionkim loai héa tri I ( Ca’* hodc Mg*™), bén ¢ nhiét do
dudi 50 °C va pH tir 3 dén 10. Hoat tinh ngung két hong cau ciia lectin TcL bi ke ché khi c¢6 mdt mét s6
glycoprotein nhir porcine stomach mucin, asialo mucin, fetuin, asialo fetuin va asialo transferrin & cdc nong do
khdc nhau. Khé ning gy ngung két cia lectin TcL trén 3 loai hong cau nguoi A,B,O va hong céu thd, citu va

ngua cling da dwoc khao sdt trong nghién ciku.

Tir khoa: lectin, ¢ non do Tectus conus, lién két ddc hiéu duong.

1. MO PAU

Dai duong la noi sinh sdng clia hon 80% cac
sinh vét trén Trai Dat Khéng chi phong phu vé sb
luong, da dang vé so loai ma trong cac didu kién
khic nghiét vé do mubi, ap sudt, nhiét do, mat do vi
sinh vat... cac sinh vt bién con c6 khi nang san
sinh ra nhiéu hop chit dé ton tai va phat trién, phan
160 trong d6 khong cd & cac dong vét trén can(Carté
1996; Sipkema et al. 2005). Cac hop chit hiru co ¢
sinh vat bién nhu acid béo, polysaccharide,
polyether, peptide, protein va enzyme di dugc
ching minh c¢6 cac hoat tinh sinh hoc da dang nhu
hoat tinh khang vi sinh vit, khadng viém, khiang
virus, khang u (Munro et al. 1999; Donia and
Hamann 2003; Mayer et al. 2009)... Do do, cac sinh
vét bién dang la ngudn nguyén liéu tiém nang dé tim
ra cac hop chit mdi str dung trong nhiéu linh vuc,
bao gom ca y duoc.

Trong s6 cac hop chét thién nhién ngudn gdc
tr cac sinh vAt bién cé hoat tinh tdt, lectin 1a mot
nhém chat tiém ning nhd vao kha ning nhan dién
duogc cac dang carbohydrate khac nhau trong céu
tric proteoglycan, glycoprotein va glycolipid. Két
qua 13 chiing c6 thé diéu chinh cic té bao thong qua
st hinh thanh glyco lién hop, do d6 ngan chin sy
tuong tac gita cdc tdc nhan gdy bénh voi vat chu
qua lién két v6i cac oligosaccharide trén bé mat cua
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tac nhan gdy bénh (Ogawa et al. 2011). Lectin hién
dién kha réng rai trong sinh gi¢i tur thuc vat, dong
vat dén vi sinh vat tir trén can xubng dudi nudc
(Sharon and Lis 2004). O da sb cac loai dong vat
bién gdm ca cac loai nhuyén the su thiéu hé mién
dich dap ung cung viéc phai sdng trong moi trudong
bién v&i mat do vi sinh vat, virus gdy bénh cao,
nhuyén thé phai hinh thanh hé mién dich ty nhién
gom cdc protein, cac peptides, cac lyzozyme trong
d6 ¢ ca lectin ... dé chdng lai cac vi sinh vat xAm
nhap. Do do, lectm hién dién & khd nhiéu loai
nhuyén thé, dong thoi nhiéu hoat tinh sinh hoc ciia
lectin tir dbi tugng nay nhu hoat tinh khang khuan,
khang ndm, khéang ung thu ciing di duoc cong bd
trong nhidu nghién cGu (Zipris et al. 1986;
Naganuma et al. 2006; Kong et al. 2011; Liao et al.
2016).

Cac nghién ctru danh gia sy hién dién cia
lectin & cac loai nhuyén thé da duoc thong bao &
nhiéu qubc gia trén thé gidi nhu Brazil, Philippines
(Mojica et al. 2005), nhiéu nghién ctru con di sau
vao mo ta dac tinh cling nhu hoat tinh sinh hoc cta
lectin thu nhan dugc (Naganuma et al. 2006; Kong
et al. 2011; Adhya and Singha 2016).

Tai Viét Nam, rat it thong tin vé lectin tir
nhuyén thé dugc cong bd, chi tip trung & mot vai
nghién ctru cia Cao Ding Nguyén, Nguyén Qudc
Khang hay Cao Phuong Dung (Dung et al. 1991;



Dung and Khang 1994; Qudc et al. 1994; Nguyén
and Khang 1998; Khang and Nguyén 1999). Trong
khi do, Viét Nam véi chiéu dai duong bo bién trén
3260 km cung mot hé sinh vat bién vo cing phong
pht, ¢6 t61 903 loai thude 16p chén byng va 228 loai
thudc 16p 2 manh vo. Day 1a mot diéu kién thuan loi
vé ngudn nguyén lidu dé tién hanh nghién ctru va thu
nhén cac lectin ¢6 hoat tinh cao. Két qua nghién ctru
gin day nhit duoc tién hanh tai Vién Nghién ctu va
Ung dung Cong ngh¢ Nha Trang cho théy lectin
hién dién & 16/22 loai nhuyén thé duoc danh gia,
trong d6 lectin tir nhiéu loai thé hién hoat tinh ngung
két hdng cau tuong ddi cao nhu lectin tir 6¢ Tectus
conus, Geloina coaxans, Tridacna squamosa...
Trong nghién ciru nay, nhom nghién ctru tién hanh
thu nhdn va danh gia mét sO dic tinh co ban cua
lectin tir loai 6¢ non do Tectus conus. Két qua
nghién ciru 13 co s& dé st dung lectin tir loai nhuyén
thé nay, ddng thoi [am co s& cho cac nghién ctu vé
lectin tir cac dbi tugng nhuyén thé khac tai Viét
Nam.

2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Nguyén vat liéu va héa chét

Qc non dé Tectus conus duoc thu nhan tai
vung bién Nha Trang, Khanh Hoa thang 05/2018 va
duoc dinh danh tai Vién Hai duong hoc Nha Trang.

Céc nhém mau nguoi A, B, O dugc cung cip
béi Trung tdm Huyét hoc truyén mau tinh Khanh
Hoa, cac nhom mau dong vét nhu thd, curu, ngua do
Vién Vaccine va Sinh phim Y té Nha Trang cung
cap.

Cac loai duong va glycoprotein nhu Glucose,
D-galactose, Mannose, N-acetyl-D-galactosamine,
N-acetyl-D-glucosamine, N-acetyl-D-mannosamine,
porcine stomach mucin, fetuin, transferrin... cda
Sigma (Plrc). Va cac hoa chit phan tich thong
thuong cia Trung Qudc.

Hinh 1. Oc nén d6 Tectus conus.
2.2. Téach chiét va thu nhin lectin TcL

Oc non dd Tectus conus sau khi thu nhén,
dugc bao quan & -20 °C. Dé tach chiét lectin TcL,
phin thit éc duge xay nhuyén, sau d6 bd sung dém
Tris-HC1 20 mM, pH 7,5 + 150 mM NaCl (TBS) voéi
ti 1& 1/6 (w/v) va khuady lién tuc ¢ nhiét d6 4 °C. Sau
6 gio, loc thd qua ray roi ly taim o téc do 6000
vong/phut trong 15 phut thu dich chiét. Lectin trong
dich chiét duoc két tua bﬁng mubi amonium sunfate
(NH4)2SO4 dd bao hoa 60% ¢ 4 °C qua dém, tiép tuc
li tim véi tde d6 10000 vong/phit trong 30 phit thu
tha, hoa tan tua trong mot thé tich nho dém TBS va
thim tach trong dém Tris-HCl 20 mM (TB), pH 7,5
dé loai mudi, thu dich tua lectin.

2.3. Chuén bi dich héng ciu 2% dang ty
nhién va dang xir ly enzyme trypsine

Mau dugc ria tir 3 dén 5 lén bang nuéc mudi
sinh ly. Sau khi rira, dich hdng cdu 2% (v/v) duge
chuan bj _trong nude mu01 sinh ly va st dung nhu
dich huyen pht hdng cau ty nhién. Dich huyen phu
héng cau xu ly enzyme trypsine duoc chuan bi nhu
sau, thém dung dich enzyme nong do 0,5% (w/v)
vao dich huyén phu hong cu ty nhién 2%, hdn hop
duge 0 ¢ 37 °C trong 60 phut. Sau khi ¢, hong cau
dugce rira tir 3 dén 5 lan bang nudc mudi sinh ly va
pha loing dé dat ndng d hong cau 2%.

2.4. Thir nghi¢m hoat tinh ngung két hong

Hoat tinh ngung két hdng ciu duoc tién hanh
trén dia 96 giéng day chit V (Hori et al. 1986).
Trudc tién, 25 pl nude mudi sinh ly dugc cho vio tat
ca cdc gleng, sau d6 25 pl dich lectin dugc cho vao
gleng dau tlen va tién hanh pha loang lién tlep dén
giéng cu01 tlep theo thém 25 ul dich hong cau vao
céc giéng, lic nhe, gitt & nhiét do phong va doc két
qua sau 1 gio. Két qua dwong tinh néu hdng cau tao
thanh mét 16p dong nhét trong gleng, nguoc lai két
qua 4m tinh néu hong cau lang xudng tao thanh
chAm nhé dudi day giéng. Hoat do lectin la gia tri
nghich ddo gia tri pha loang 16n nhit ma tai d6 hong
cau van bi ngung két. Thir nghiém duogc thuc hién
v6i mau kép.
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Hinh 3. Anh huing ciia cic gbe dwong dén khé ning lién két giita lectin véi cdc té bao hong ciu (a) va két qué thir
nghiém lién ket duong trén dia 96 gieng (b).

2.5. Anh hwéng cia cation héa trj II, pH va
nhiét do 1én hoat tinh ngung két hong cau

Dé danh gia anh hudng cua cation héa tri 11
Ién hoat tinh ngung két h6ng cau, dich lectin duge
thim tach qua dém & 4 °C trong dung dich EDTA 50
mM véi ti [ 1/100 (v/v), sau do tham tach nguoc lai
bang dém TBS dé loai bo anh hudng cia EDTA.
Hoat tinh ngung két hong cu cta dich sau thim tach
duoc xac dinh va so sanh trong diéu kién khong va
¢6 bd sung thém Ca®" , Mg néng do 20 mM.

Anh hudng cua nhiét d6 duoc tién hanh béng
cach 1 dich lectin & cac nhiét do khac nhau tir 30 dén
100 °C trong 30 phut, sau d6 tién hanh lam lanh
nhanh trong 5 phut. Hoat tinh ngung két hong cau
cua dich lectin sau 1 duogc xac dinh va so sanh véi
dich ban dau dé danh gia anh huong.

Dé xac dinh anh huong cua pH, dich lectin
duge thdm tach trong cac dém c6 pH tir 3 dén 10 ¢
cing ndng do 50 mM trong 6 gid & 4 °C. Sau dé,
thim tach nguoc trong nudc mubi dé loai bo anh
hwong cia pH. Hoat tinh ngung két hong cau cia
dich lectin sau thdm tach duoc xac dinh va so sanh
v6i hoat tinh cta dich lectin ban dau dé danh gia anh
huong.

3. KET QUA VA THAO LUAN

3.1. Hoat tinh ngung két hong cu cia dich
chiét 6c nén do6 Tectus conus

Hoat tinh gdy ngung két hong cau cua dich
chiét mau b¢ non do Tectus conus trén 3 loai hong
cdu nguoi A, B, O va 3 loai héng cdu dong vat tho,
ngua va ctru dugc thé hién & bang 1.

Bdng 1. Hoat tinh ngung két cac loai hong ciu ciia lectin TcL.

. . A O Tho Ngua Cuu
Loai hong cau
N T N N T N T N T N T
Hoat d6 NKHC (HU) 8 64 32 32 64 256 64 128 - - 64 64

“Hong ciu ¢ dang ty nhién, "Hong cu dang xir ly enzyme trypsine.

Két qua tir bang 1 cho thy, dich chiét lectin
mau 6c non Tectus conus cd kha ning gay ngung ket
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ca 3 loai héng cau ngq(‘fi A,B,0 gtrong do kha nang
gdy ngung két cao nhét 1a v6i hong cau nhém mau
0) va 2 loai hong cau dong vat la tho, ctru, khong céd



kha nang gdy ngung két hong cdu ngua & ca dang tu
nhién va dang xu ly enzyme. Thém vao do, hoat do
giy ngung két hong cau dang d3 xu ly enzyme
trypsine da phan déu cao hon & dang tu nhién. Kha
nang gy ngung két cac loai hong cau ciing nhu hoat
dd ngung ket khac nhau c6 thé giai thich la do su
khac nhau vé thanh phin cling nhu s6 lugng cac gbe
duong trén bé mit cac loai té bao hong cau.

3.2. Pic tinh lién két dwong

Pic tinh lién két duong duoc xac dinh dya
trén kha niang tc ché hoat tinh gdy ngung két hong
ciu khi c¢6 mit cic loai duong hay glycoprotein.
Trong nghién ciu nay chung t6i st dung 7 loai
duong don va 8 loai glycoprotein. Két qua khao sat
dugc trinh bay trong bang 2.

Biing 2. Két qua khao sat dic tinh lién két dwong ciia lectin TcL.

Puwong va glycoprotein

Cmin

Carbohydrate (mM)
Glucose

D-Galactose

Mannose
N-acetyl-D-galactosamine
N-acetyl-D-glucosamine

N-acetyl-D-mannosamine

NANA (N-acetylneuraminic acid hay Sialic acid)

Glycoprotein (ng/mL)

PSM (Porcine stomach mucin)
Asialo Mucin

Fetuin

Asialo Fetuin

Transferrin

Asialo Transferrin
Thymoglobulin

Yeast mannan

62,5
62,5
500
500
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‘-’: hoat tinh cua lectin khong bi tc ché ¢
carbohydrate nong d6 100mM hay glycoprotein
nong d¢ 2000 pg/mL.

“Coin” : nOng d6 nho nhit cia duong (mM)
hoac glycoprotein (pg/mL) c6 kha nang gay tc che
hoat d¢ ngung két hong cau.

Két qua tir bang 2 cho thy, lectin TcL c6 thé
lién két voi 5/8 loai glycoprotein va khong lién két
v4i bat ki loai dudng don ndo st dung trong nghién
ctru. Trong s6 céc loai glycoprotein, lectin thé hién
hoat tinh lién két manh nhat v6i Mucin va dan xuét
asialo-mucin.

Sy e ché hoat tinh khi ¢ mit mucin lién
quan dén sy lién két dac hiéu véi géc GalNAc/Gal
hay GaINAc/NeuAc. Pay la dic tinh diém chung
ctia lectin tir nhidu loai dong vat khong xuong séng

bién da dugc nghién ctru nhu lectin & loai Tridacna
maxima, bao ngu Haliotis laevigata, loai ha bién
Balanus rostratus, loai hau Pferia penguin, vem
Crenomytilus ~ grayanus, hay 6c  Belamyia
bengalensis (Baldo et al. 1978; Belogortseva et al.
1998b; Belogortseva et al. 1998a; Weiss et al. 2000;
Banerjee et al. 2004; Naganuma et al. 2006). Tuy
nhién, lectin TcL chi cé thé lién két v6i porcine
stomach mucin (PSM) ma khoéng lién két voi bét ky
mot loai dudng don nao, tir d6 c6 thé dy doan ciu
trac  khong gian wvung CRD (carbohydrate
recognition domain: viing nhan dién lién két duong)
cua lectin TcL ¢6 sy khac biét dang ké so vdi cac
lectin trén. PSM la mot glycoprotein, trong d6 céc
chudi duong bén dugc gan vao 13i protein qua cac
lien két O-glycoside dugc tao thanh gitra gbe
GalNAc va acid amin Ser hodc Thr. Cho dén nay, co
khoang 12 chudi duong ctia mucin da duogc xéac dinh,
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mdi chudi duge tao nén tir 1 dén 5 gbe dudng voi al. 1998).
GalfB1-3 GalNAca-O-Ser/Thr la ving 161 (Gerken et
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Hinh 4. Cau tao cia porcine stomach mucin (a) va cac chuoi duwong ciia porcine stomach mucin (b).

Trong thanh phén cac chudi duong cia PSM
con ¢ su hién dién cua N-acetylneuraminic acid hay
acid sialic (NANA) tich dién am, vi vay co thé du
doan thanh phin ciu tao mach protein cua lectin TcL

0

c6 chua ti 1€ cac acidic acid amin cao nhu Glu hay
Asp, tir d6 gay tré ngai trong viée tao lién két voi
PSM.
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Hinh 5. Cau tao ciia acidic acid amin.

3.3. Anh hwéng ciia cation kim loai, pH va
nhiét d§ 1én hoat tinh ngung két hong cau

Anh huédng cua cac cat@on ‘h(')a gri I, pH va
nhiét d6 1én hoat tinh ngung két hong cau cta lectin
da dugc xac dinh. Két qua trong hinh cho thay hoat

tinh ngung két hong cau cua lectin TcL khong thay
dbi sau khi dugc thim tach trong EDTA (EDTA:
Ethylenediaminetetraacetic acid) nong dé 50 mM va
khi c6 sy hién dién ctia 20 mM CaCl, hay MgCl,.

Bing 3. Anh huéng ciia mot s6 ion kim loai dén hoat tinh ngung két héng ciu
cua lectin TcL.

Mau Hoat do Ngung két hong cau cia lectin (HU)
Mau khong kim loai 128
EDTA 128
Ca*" 128
Mg* 128

Ciing tir két qua hinh 6, hoat tinh giy ngung
két hong cau cia lectin khong bi anh huong khi u 30
phit & cac muc nhiét do tir 40 °C trd xubng. Tuy
nhién, khi i & nhiét d6 50 °C, hoat tinh cua lectin
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TcL giam manh va gan nhu mat hoan toan khi 0 &
céc nhiét do tir 60 °C trd 1én, Két qua hinh 6 ciing
cho thiy hoat tinh ngung két hong cau cua lectin
TcL khong thay ddi trong khoang pH tir 3-9, ¢ pH
10 ¢6 giam nhe nhung khong dang ké.



140 +
120 ~
100 -
80 -
60 -
40 A
20 -

dng ciu (HU)

Hoat d9 Ngung két h

20 30 40 50 60 70 80 90 100

Nhiét d6 (°C)

(@)

Hoat d) Ngung két h

D
(=)

140 A

ong cau
(HU)

NOBR X D W

S S & & 35 S

(=}

(b)

Hinh 6. Anh hwéng ciia nhiét do (a) va pH (b) 1én hoat tinh ngung két hdng cau cia dich tia lectin TcL.

4. KET LUAN

Hoat tinh ngung két hong cau cia lectin TcL
tir 6¢ non d6 Tectus conus khong phy thude vao cic
ion kim loai hoa tri Il nhu Ca, Mg. Nhiét d6 thich
hop cho hoat dong ctia lectin TcL la dudi 50 °C va
pH thich hop tir 3 dén 10. Hoat tinh ngung két hong

cAu cia lectin TcL bi e ché khi ¢ mat cua mot s6
loai glycoprotein, trong dé6 manh nhét 14 ctia mucin
va asialo-mucin, khong bi trc ché bai cac loai duong
don trong nghién cttu. Lectin TcL c6 kha nang gdy
ngung két ca 3 loai hong cau nguoi A,B,O, hong cau
tho va clru, khong gdy ngung két hong ciu ngua & ca
dang tur nhién va xt Iy enzyme trypsine.
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CHARACTERIZATION OF LECTIN FROM THE CONE SNAIL TECTUS
CONUS COLLECTED IN NHA TRANG, KHANH HOA

'Dinh Thanh Trung, Le Dinh Hung, Huynh Hoang Nhu Khanh

INha Trang Institue of Technology Research and Application,Viet Nam Academy of Science and Technology,
Nha Trang, Khanh Hoa

Abstract

Lectin from cone snail Tectus conus (TclL) was extracted by Tris buffer saline, then precipitated by
amoninum sulfate saturated 60%. Hemagglutination activity of lectin TcL is independent on presence of
divalent cations( Ca’* hodc Mg’*), stable up 50 °C and the range of pH from 3 to 10. Hemagglutation activity
of lectin TcL was inhibited by glycoproteins such as porcine stomach mucin, asialo-mucin, fetuin, asialo fetuin
and asialo transferrin at different concentrations. Hemagglutation activity of lectin TcL with human (4,B,0)
and animal erythrocytes (vabbit, horse and sheep) was examined in this research.

Key words: lectin, cone snail Tectus conus, carbohydrate-binding specificity.
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