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TOM TAT

Cho dén nay, hon 800 mflu rong bidn 42 dwoe sing loc dé phat hién su b mi cia lectin Trong sé 46, lectin tir bom $0 wdu ruog bién
bao gom rong dé va rong luc 84 thrge tinh ché vi xc dinb tinh chit héa sinh. Khang gidng nhy lectin tir cic ngudn kivde, lectin tir
rong bién c6 mot b dkc tik chung nhu khéi hagng phi. t thip, tan tai & dang monorme, bén nhigt v hoat tinh Knéng phy thade vio
cation héa tr] hai, khéng o8 &f yc véi céo duémg don nhumg c6 & hye manh véi cde glycoprotein, d§c biét 12 cic plycoprotein trén be
mt ¢ béio holic wén ldp v clia vinus. Trang 55 cdc lectin 43 duoc tink ché, lectin lién két véi dudng high-mannase tir rong 49
carragecnophytes @5 cho thy mt s6 hoat tinh sivh hoc quan trong nhi khiag u, khing virus cim, virus HIV va céc vi khudn gay
bénh cho sinh vt bién. Két qui cho thiy ting lectin b rong 86 caragecnophyte nira ben tré thinh thudc khing virus vé ung thy trong
twong lai.

Tir khda: Lectin, diic tinh lign két carbohydrate, hoat tinh sinh ho, roog bidn.
M& BAU

Lectin 14 protein <6 ngudn géc khong mién dich, & kha néing nhan biét va li2n két thuan nghich véi chudi carbohydrate
tren b& mat t& bao dgng vat, tén 16p vd ciia virus hodic vi Khudn vA khdng 1am thay d6i b&t ky ciu tic cla céc phdi tir
glycosyl héa mé lectin lign két. Lectin duoc tim thiy rdng £3i trong tye nhien tir sinh vt 6 nhan nguy2n thiy, san ho, to,
rong bién, ndm, vi khufin, virus, thyrc vit bic cao dén dong vat khong cb xrong sbing va o6 xwong séng. Lectin cho thay
sir da dang trong cAu tric phan tr va d%4c tinh lign két carbohydrate cia chiing, phy thudc vao ngudn gdc sinh vat Do
nhiing tinh chét héa-sinh khac bigt, lectin a5 cé nhitng (rng dyng trong mét s& finh viee nghién clry nhw mign dich hec,
sinh hee t bao, khéng ung thir, khang virus va cay trdng bign a8i gen (Sharon & Lis, 2003).

Cho dén nay, da cé trén 100 bai bao m$ ta sy 6 mat cla lectin tir rong bién bac gdm rong dé, rong Iyc va rong niu. So
v lectin tir thyrc vat bic cao, sb lwong lectin tir rong bién da duwere o5 I3p cdn han ché :g tir khi thong bédo d3u tién vé
sir o6 mit ciia lectin trang rong bién (Boyd et al. 1966). Hién tai, khodng 800 mau rong bién da dugc sang lec dé phat
hign lectin va hon 50 mAu lectin 83 duoc tinh ché. Tuy nhién, s long nay vn cén nhd so v&i hang ngén mau rong
bidn 42 Juwoc ghi nhan. Cdc két qua sang ige da cho thy rling khoang 60% m3u rong bidn o6 hoat tinh agumg két hdng
chu. S8 lwrgng céc mAu duong tinh c6 thé cao hom nhidu so voi sy sang loc ban d3u néu nhw céc nthém nghin etru
dgng té bao méu duwgc xir Iy enzym. S cdi tién phuong phap chiét ciing nhur phirong phap xéc dinh hoat tinh ngumg
két mau cling da lam tang s& Wrong miu deromg tinh. Cac két qua nghién ciru @& chimg minh réng héng ciu thé duoc
xir iy enzym trypsin hodc papain 14 sy chon lra tat nhét cho sir phat hién lectin trong dich chiét rong bidn {Hung et al.
2009a, 2012).

Myc tiéu ctia bai bao 12 t9p trung trén dic tinh clia lectin tir rong bién va mdt sb hoat tinh sinh hoc quan trong phim thic
@4y nghiéin clru va sir dyng lectin tir rong bién trong tweong lai.

PHUONG PHAP

Rong bién sau khi drrgc thu hoach dugce logi bé cic vat bam, rira sach biing nudre ngot va duge gitr & -20°C cho dén
khi diing.

Chidt, phat hign va tinh ché lectin tir rong bidn:

Hiu hét cc nghidn ciru kho sat st cb mat cia lectin tir rong bién déu dure tién hanh trén m3u rang dugc nghién déng
nhét trong dung dich mud: déng tnrong (NaCl 0,9%), sau dé xi#m tra hoat tinh ngung két mau ciia phan dich chiét vai
héng chu ngudi va dong vat & dang tw nhidn va dang diryc xir y enzym nhie trypsin, papain, bromefain hodc subtifisin.
Tac dung chit ybu ciia xi¥ ly hdng clu bing enzyme 14 loai bi sialoglycoprotein trén bé mét té bao mau, lam suy yéu
dign é(ich 5m trén bé mét ca t& bao va phoi ra nhitng thy thé {receptor), ma né lam cho lectin cb thé trong tac dé dang
véi & bao mau.

Do diic tinh lign két manh voi cac glycopratein, nén hiu hét lectin tir rong bién déu duoc tinh ché thea phucmi phap tinh
chd protéin truyén théng nhw két ila bing mudi sulfat amon hodc etancl, sic ky Iéng vé dign di. Sic ky trao dbi ion cling
a3 duroc st dung hibu qua @ cb 14p lectin tir rong bidn, chil ydu st dung trong cac tinh ché ban dAu dé tach lectn ra
khéi cac hgp ch&t mau phycobillin trong dich chiét ma nd 1 chét nhim ban khong mong muén trong qud trinh tinh ché
{Rogers et al. 1988)

KET QUA VA THAD LUAN
Mét vii tinh chét cia lectin tir rong bidn

33 lectin tir rong 96 (Rhotophyta} vi 18 lectin tir rang e (Chlorophyla) da duge tinh ché va danh gia tinh chét héa sinh
Sy ving mat cia lectin dro< ¢ 14p tir rong ndu (Phaeophyta) 4 do st lvong céc hop chat polyphenal cé mat trong
rong ndu durge chidt ra trong dich chiét va ¢ae san pham oxi hoa ciia ching nhur quinone @3 lign két vai protein gay ra
hign tgng ngung két méu gid (Blunden et al 1986).

Hign tai chi 0 14 trinh ty acid amino a4y dd cla lectin tir rong bién duge xéc dinh va 3 cong bd v& gen ma hda lectin tir
rong bién baa gém rong lyc Ulva perfusa (Wang et al 2004), Boodlea coacta (Sato et al. 2011b), va Brycpsss plumosa
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(Yoon et al. 2008; Han et al. 2011), va chi c6 1 théng bdo trén lectin i IQ hep tir cong Bryopsis plumosa {Yoon et al.
2008) HAu hét céc nghién el x&c dinh trinh e chur trie bl 1 cUa lectin 8Bu bt dAu 1 phan tich suy bién Edman cla
lectin k&t hop véri xay dung thu vién cDNA, ding cac primerduoc thng hop dua én trinh 1y N-terminal acid amino cia
cac lectin 03 bibl. S0 voi lectin 1ir thurc VAt bacj cao, thing tin wé céu frac va tinh ohét‘ haa sinh ciia lectin tir rong bidn
vAn cén han ché, va vi vty su x3p xép phat sinh lodi va chire ning cia lectin tiz rang bién vBn chwa dugc 1am sang 16

Khac voi lectin tir cac agudn khac, lectin tir rong bidn dang dugc quan tam dac biét cho sir dung trong sinh hoc va y—
sinh, da hiu hét ching o6 khéi ugng phan tr nhd, vi vdy Khi st dung it 20 ra khang nguysn, va a8 bin cao do chira
mét s& chu néi disutfide trong cdu troc, va cho thiy ob 4ile cao véi cic carbohydrate phire va glyco lién hp, ma chiing
thurong ¢ m3t trén bé mat 1& bao va trén lip v6 virus, vi khuén. D& dua ra kha ning sir dyng cla lecin tir rong tidn,
trong twong Iai cdn phai c6 nhidu nghian ciru vé cAu fnic cla lectin tir rong bidn sau hom d& déng gop cha sy hidu hiét
trong ¢ tinh héa sinh ciing nhu méi lién quan s tién Ida clia Jectin trong thye vét bac cao va rang bien.

Rong 46, carrageenaphyle, Kappaphycus alvarezii, K. striatum va Eucheums denticulatum 12 cac m&u rong kinh té, dang
dirge nubi trdng rong rai & cac nurire nhuét i 94 1am thige phim hodic ngudn nguyén li2u cung cép cammageenan. Lectin
tir céc mAu rong ndy 43 cho thay tinh chét mar fa trong dic tinh fién két carbohydrate voi N-glycan dang high-mannose,
ma ching khac bigt so v&i cdc lectin lign két von N-giycan dang high-mannose tiy cac nguon khac. Cac lectin dugc ¢b
12p tir rong nay bac gdm sema, E. is, E. coftonii, E. icul: alvarezii va K,
striatum cé mat s tinh chét chung nhu khéi fugng phan & khodng 28 kDa, tdn tai dang monomer, va 6 trinh tw 20 N-
terminal amine acid hau nhw giéng nhau (Hinh 1), ngoal tnr géc tryptophan (W) & vi tri16 dugc thay thé bang gdc vaine
{V) trong lectin EDA-1 vA EDA-3 clia rong E. denficulatum, v gdc giutamine (Q) & vi tri € dvgc thay thé bing géc lysine
(X) trong lectin EAA-2 va EAA-3 clia rong E. amakussensis. Cau tnic bic 1 cla lectin ESA-2 tir rang d& Eucheuma sema
cling d& duge xac dinh, Tectin chira bn ving 1ap fai, va dac tinh lién két cai N-glycan dang high-mannose, ggi § réng
lectin ¥ rang a6 carrageenaphyle cé thé xép vao mot nhém lectin mai cla rong bién.

T} " 15 2
£ EDA-1 GRY v
EDA-2 GRYTVONCWG GSSAPWNDAG
EDA-3 GRYIVONOWG GSSAPYNDAG
£ amikensis EAA-1 GRYTVONOWG GSSAPWNDAG
EAA-2 GRYTVRNOWNG GSSAPWNDAG
BAA-3 GRYTVKNOWG GSSAPWNDAG

E sara ESA-1 GRYTVONQWG GSSAPWNDAG
ESA-2 GRYTVONOWG GSSAPWNDAG
X alversan KAA-1 GRYTVONOWG GSSAPWNDAG
KAA-2 GRYTYONOWG GSSAPWNDAG
KAA-3 GRYTVONOWG GSSAPWNDAG
K strisium KSA-1 GRYTVONGWG GSSAPWNDAG
KSAZ GRYTVONGWG GSSAPWNDAG
KSA-3 GRYTVONQWG GSSAPWNDAG

Hinh 1. Trinh ty 20 N-terminal amino acid cua céc lectin tir rong 48 (Hung, 2008}; E.
va E. serra | et al, 1997); alvareziiva K. Striatum (Hung et al, 2009h, 2011).
Bic tinh lign két carbehydrate clia lectin tiy cic mau rong bin thi khac nhau, phy thudc vao ngudn géc mau rong, va 03y
13 tinh chét quyét dinh d& dira ra kha naing sl dung ciia m&i lectin. Diza trén d3c tinh lién két glycoprotein, lectin ite rong
bién chia thanh 3 logi, 1) lectin lién kél aac hidu v&i N-glycan dang high-mannose, 2) lectin kan két d3c hidu véi N-glycan
dang complex, va 3) lactin lién két dac higu voi O-glycan (Bang 1).
Bang 4: Dic tinh én két glycoproteln cua lectin tir rong bién

Méu D3c tinh lién két N-glycan dang complex ‘Tham khio
Gracilara tikvahize fetum, {actofernn Chiles &Bird 1990
G. verrucosa Fetuin, thymglobuim Kanah et al. 1892
G. comea Fetuin Lima et sl. 2005
G. omata Asialofetuin, bovine thyroglobulin, porcine thyroglobulin, lactotransfemn, Leite et al. 2005
Biic tinh lién két N-glycan dang high mannose
E sema Thyroglobulin, yeast mannan Kawakubo et o 1997
E amaskussensis thyroglobubn, yeast mannan Kawakubo et af, 1999
Kappaphycus alvarez Bovine thyraglobulin, porcine thyraglobulin, yaast mannan Hung et al 2008b
K sinaturm Bovina thyroglobulin, porcine thyragtobuim, yeast mannan Hung et al. 2011
Boadiea coacia Boving thyroglobulin, porcine thyroglobulin, yeast mannan Saio etal 2011b L
Bjc tinh lign két O-glyesn :
Hypnea japorica Mutm, asialomucin Hon et al. 2000
H musciformis Bovine iary mucin, porci ach mucin, ovine illary mucin ~ Nagano et al, 2005
H. cervicomis Bovine submaxiNary mucin, porcine stomach mucin, ovine submaxilary mucin__ Nagang el al. 2008
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Lectin tir rong bién va kha ning st dyng trong y sinh

Trang nghign ciru ung thir, lectin ESA tir rong 38 Eucheume serma (8 dugc chimg minh Bm chét t& bao ung thir tuyén
rudit két ngun in vitro (Cot0201 cells) (Sugahara et al. 2001)lam chét t& bio ung thee rudt két (Calon26) tir chuft BALBIc
qua con durng 1am chét 1 bao theo 13p trinh (apoptosis) in vio (Fukuda et al. 2008) va gay chét 12 bao ung thu Hela.
Lectin ESA ciing da 6ugc ching minh lam gidm khd nang sng so ciia té bao ung thir Colo201 i vitro, nhung khang
anh htrdmg dén sie phat tridn cba cac té bdo binh thudmg (Omokawa et al. 2010) va hoat tinh khdng céc chét giy ung
thur (Sugahara et al. 2001) hodic lectin hypnin A tir rong &6 Hypnee faponica da nhan bt ajc higu 18i fucose (a1-6}
(Okuyama et al. 2009) mé n6 1 chét chi thj quan trgng dé nhain biél ung thir gan va tyy (Miyoshi & Nakano, 2008)

Lectin 1 rong dd Bryothamnion seaforthil lectin (BSL) va Bryothamion triquetrum lectin (BTL) c6 thé phan biét sy khdc
nhau ciia cac bidn thé té bio ung thir rudt két trang clia ngurn (Hinh 2). Phan bigt sir khac nhau trong chirc nang cia
céc thy thé giyco trén mang 1€ b3o, ¢6 thé dugc khai thac d2 khdo sai sy cai bién ciu tnic ciia céc glyco bén hop trén
mang t bao tong hg thong ung thir 16 bao. Lin két cila cd hai lectin véi té bao ung thur g% cho két qud trung hoa t& bao
ung thie, ma né Ia tinh chét rét quan trong 68 sir dung trong trong fai cing nhir chit phan phat thuéc (Finto et al. 2000).

(a} (b)

Hinh 2: Ty tic cla lectin BSL tir rong 36 Bryothamnion seaforthii (a), va lectin BTL tir rong Bryothamnian triquetrum vés
bién thd cda t& bao khdi u rudt két (Pints et al. 2009)

Lign quan dén hoat tinh phan bao, lectin tir rong d5 Carpopeitis fabellate (Camin), va lectin tir rong Eucheuma serra
ciing d3 cho thay hoat tinh phén bao adi v6i lymphe bao T vi B ciia nguér vi chudt & ndag do pg/ml (Kawakubo et al.
1999).

Hoat tinh khang khufn cia lectin cOng d& dwgc danh gia, lectin tir Eucheuma sera (ESA) va Galaxaura marginala
(GMA) 83 c6 hoat tinh khang sinh. ESA v GMA d3 irc ché manb sy phat tiién cia vi khuln bidn Vibrio vulnificus, mdt vi
Kkhuéin g2y bénh cho c4, nhirng khéng hrong téc v vi khudn V. neresis va V. pefagius (Liao et al. 2003).

{a) Controt (bJH1N1-2009 (c) 200 "M KAA-2 +HIN1-2009  (d) 1 pM amantadine + H1N1- 2009
Hinh 3: Sy ire ché virus cum A (Qita/ QU1 P3-3/09 HIN1) xdm nhip vao 1€ bdo MDCK (Madin-darby canine kidney cia lectin
KAA-2 tie rong Kappaphytus alvarezii. {a) 15 bao MDCK binh thuramg, (b) té bao MDCK by nhigm virus cim HINT: {c) lectin KAA-2
trong tic véi virus citm HANT; (d) teong téc ciia thude amantadine vor virus com HiN (Salo et al. 2011a).
Li&n quan dén hoat tinh Khang virus, lectin KAA-2 tir rong Kappaphycus alvarezii da o hoat linh &¢ ché manh sy lay
nhifim cla céc dong virus ciim (H1N1 v& H3N2) & ndng @9 nanomol (Sato et al. 2011a) (Hinh 3), va lectin BCA tir rong
lu¢ Boodlea coacta ciing da cho théy hoat tinh manh khang tai virus HIV va virus cim H1N1 {Sato et ai 2011b) {cd ha
lectin lign két d%c higu vai N-glycan dang high- hodc lectin tir Gril ia sp. (GRFT) la mél lectin lign k&t dac
higu v6i dwomg mannose ma né teong tac vai chubi trén lop vO in cla virus HIV va khéa virus
xam nhgp vao té baa chi, lectin GRFT cling (rc ché sy hoat ddng ciia tic nhan gay hdi chimg viém duwimg ho hip cap
(SARS) va virus corona (SARS-CoV} (O'Keefe et al. 2010).

Vi céc két qua dat dugc trong nghidn cdru lectin tir rong bién, trong tiromg lai kha naing phét trign va sir dung lectin tir
rong bién 66 thé theo céc hirémg sau:
Phat tridn chip lectin 88 xac dinh céu tnic cla carbohydrate, do lectin tir rang bién cd thé nhan biét cac céu tic
carbohydrate khac nhau, va ding ching ciing nhu sensor. ~
- Phat trién lectin cing nhw igu phap chin doan bénh, cho phép chin doan s6T va phdt hign cdc mau vi khuln gay
bénh v danh déu bgh.
Phit tridn lectin thanh thude khang virus HIV, virus cam hodic khang ung thu. Day I3 mt trong nhimg sir dyng dang
durge quan tam nhét hign nay, do lectin o thé ngsin chin sw Iay nhidm clia virus va 66 thé mang thubc dén % bac
ung thir mot minh.
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LECTINS FROM MARINE ALGAE AND BIOLOGICAL ACTIVITIES

Le Dinh Hung', Bui Minh Ly', Vo Thi Dieu Trang', Ngo Thi Duy Ngnc‘, Ngo Duc Duy2

'Nhab institute of and Appiication, Vietham Academy of Science and Technology
’Khanhhoa Salanganes Nest Company

SUMMARY

Until now, mare 800 spectes of maring algae were screened to detect the present of lectin. Among them, more fifty kinds of wsolated
lectins from species of manne algae, mcluding Chiorophyta and Rhodophyta, were ¢valuated for their biochemical properties. Unlike
leclins from other ongins, lectins from marm algec have some common features such as low-molecular weight, monomene forms,
thermostable and metal-i i no affinity for harides, but strong specificity for complex

ides and/or gl t on surface of cells and on viral envelopes. Among the tsolated
lecting from marine s!gae high-mannose hmdmg lecm\s from red algae, camrapeenophytes, showed strong actjvities against twmour,
human immunedeficiency virus (HIV), various influenza viruses and pathogenic vibrivs for marine organisms. The results mdicate
that lectins fiom marine algac carrageenophyles are promising to be antitumor and antiviral reagents in futute.

Keywords: Lectin, carbohydrate-bindmg specificity, biological activities, marine algac
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