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T 6 M TAT 

Cho doi n ^ , hon 800 mSu rong biin da duyc s^g IQC dg phat hi|ii su co m|i cua lectin Trong s6 do, lectin td hon SO mlu rong bien 
bao gom rong do vi rong luc <S duyc tinh che va x ^ dinh tinh chii h6a sinh. Khong giing nhu lectin tii cAc nguon kb^, lectin tir 
rong bien co m$t so die tinh chui^ nhu khoi tupng phan td t h ^ tdn tai d dang monome, bin nhi^t va boat tinb Idwng i^u tfaapc vao 
cation h6a trj hai, kbong c6 ^ Ivrc vdi cdc dudng don nhimg CO ai luc manh vdi cic glycoprotein, d|c bi^t la cac glycoprotein tr6a bi 
mit te bio ho|c tren lop vo cua virus. Trong sl cic lectin da duoc tinh cb£, lectin liai kit voi dudng bigb-mansose tir rong do 
carrageenopbytes da cbo thiy m8t so boat tinh sinh bye quan trpng nhu kbang u, khing virus ciini, virus HIV va cic vi kbuan gSy 
bgnh cho sinh v|t bi6n. Kit qui cho thiy ring lectin tii rong do carageenophyte hiia ben trd thanh diu6c khing virus va ung fliu trong 
tuong lai. 

Tir Aftoa; Lectin, d|c tinb lien kit carbohydrate, boat tinh sinh hpc, rong bira. 

MdDAU 

Lectin I I protein cd ngu6n g6c khdng mien dich, co kha ndng nh$n bilt vi lien kit thuSn nghjch vdi chu6i cartxihydrate 
trin b l m t̂ t l bio dgng v|t, tren Idp vo cija virus ho$c \n Idiuin vi khdng lam thay doi bit ky cau trdc dia cic ^6\ td 
glycosyl hda m4 lectin liSn kit. Lectin Sufac tim thiy F$ng rai trong tsjr nhien td stnh v^t cd nhin nguyen thOy, san h i , tao, 
rong biln. nim, vi khuin, virus, thyc v$t b|c cao den dyng vgt khong cd xuwng song va cd xifong sing. Lectin ctio thay 
sy da dang trong c lu tnlic phan ti> v l dac tlnh liin kit carbohydrate cua chung, phy thuOc vdo nguln glc sinh vgL Do 
nhdng tlnh chit hda-sinh khdc bt$t, lectin di cd nhdng dng dyng trong m$t s6 llnh vyc nghi§n cdu nhir mien djch hyc, 
sinh hpc t l bdo, khing ung thi?. khang virus vi cay bing b^n di i gen (Sharon & Lis. 2003). 

Cho din nay, da cd trin 100 bai bdo m l ta sy cd mdt cda lectin td rong biln bao gim rong dd, rong lye vd rong nau. So 
vdi lectin td thyc v|t b|ic cao, s l liryng lectin td rang bien da dirge cd l$p cdn han c^l ke td khi thdng bdo ddu tiln ve 
sy cd m$t cOa lectin trong rong biln (Boyd et al. 1966). Hi|n tgi, khoing 800 mau rong bien da dî TC sing IQC de phdt 
hi$n lectin va han 50 mSu lectin d§ duvc tinh chl. Tuy nhien, s6 \ifot\g nay vIn c6n nho so vdi hdng ngdn mlu rong 
biln dd du^c ghi nhgn. Cac kit qua sdng IQC da cho thay ring khoang 60% mlu rong biln cd hoat tlnh nginig kit hing 
clu. s l liryng cdc mlu duvng tlnh cd th i cao hem nhilu so vdi s^ sang loc ban dau nlu nhif cdc nhdm nghien odu 
dCing t l bdo mdu du^c xd 1;̂  enzym. Sy cdl tien phi/ang phdp chilt cung nhu' phi/cmg phap xdc djnh hogt tinh ngimg 
kit mdu cung da Idm tdng s l luyng mSu dirong tinh. Cac ket qua nghien cdu dd chdng minh ring hdng d u thd diKrc 
xd ly enzym tivpsin hodc papain Id sy chon lira tit nhlt cho sy phdt hi^n lectin trong djch chilt rong bien (Hung et al. 
2009a, 2012). 

Myc tieu cua bdi bdo Id tdp trung tren d$c tlnh ciHa lectin td rong bien vd m$t so hoat tinh sinh hQc quan trpng nhdm ̂ Oc 
dly nghiin cdu vd sd dyng lectin td rong biln trong tirang lai. 

PHUUNG PHAP 

Rong biln sau khi duqec thu hoach dirge logi bd cac vdt bdm, n>a sgch bing nude ngot vd dirge gid d -20°C c^o din 
khi dCing. 

Chilt, phdt hi§n vd tinh chl lectin td nang biln: 

Hlu hit cdc nghign a>u khao sdt sy cd mdt cOa lectin td rong b i ^ deu dirge tiln hanh ben mau rong din^c nghien ding 
nhlt trong dung djch muli dang birang (NaCl 0,9%), sau dd Kilm tra hogt tinh ngurig kit mdu cGa phin djeh chilt vdi 
hing d u ngirdi vd dong vdt d dgng ti,F nhi§n va dgng du^c xd ly enzym nhif trypsin, papain, bromelain hogc subtilisin. 
Tdc dung chCi yeu cua xd ly hong clu bang enzyme la logi bo sialogiyeoprotein bdn b l mat te lido mdu, Idm suy yeu 
di$n tich dm bin b l mgt cda t l bdo vd phoi ra nhdng Uiu till (reeeptijr), md nd Idm cho lectin cd till tuung lac d l ddng 
vdi t l bdo mdu. 

Do dgc tfnh lien kit manh vdi cdc glycopnatein, nIn hlu hit lectin td rong biln diu du^c tinh chl theo phuwng phap tinh 
chl protlin tiuyin Uiong nhu- kit tija bang muoi sulfet amon hodc etanol, sdc ky long vd <S$n di. Sac ky bao ddi Ion cung 
da dirac sd dyng hifeu qud d l c6 \ip lectin td rong biln. chu ylu sd dyng tiong cdc tinh chl ban diu de tach lectin ra 
khdi cac hgp chat mdu phycobillin trong djch chilt md no Id chit nhiem ban khdng mong muln tnwig qud binh tinh che 
(Rogers etal.1988) 

K t r QUA VA T H A O LUAN 

Mpt vai tfnh chi t cOa lectin td rong bi ln 

33 lectin td rong dd (Rhodophyta) va 18 lectin td rong lye (Chlorophyta) dd du'pc tinh chl va danh gia tinh chit hda sinh 
Ŝ f vIng mdt cda lectin du^c e l Idp td rong ndu (Phaeophyta) Id do so lirgng eae hgp chdt pol^henol cd mgt tiiang 
rong ndu di/gc chilt ra trong djch chilt vd cdc sdn phim oxi hda eua chung nhi/ quinone da lidn k i t vdi protein gdy ra 
hiSn tirgng ngu-ng ket mdu gid (Blunden et al 1986). 

Hi0n tai chi cd 14 binh t\f acid amino dly dd cua lectin td rong bien du^c xdc djnh va 3 cdng b l v l gen ma hoa lectin td 
rong biln bao gim rong lye Ulva periusa (Wang et al 2004), Boodlea coacta (Sato et al. 2011b). vd Bryopsis plumose 



HOI NGHj KHOA HQC CONG NGH^ SINH HUU lOAN i :.-':: : " - <«-*o oj g, 

(Yoon et al. 2008; Han etal. 2011). vd chi cd 1 thing bdo trdn lectin tdi t l hgp td rong Bryopsis plumose (Yoon etal. 
2008) Hlu hit cdc nghien cdu xdc djnh blnh ti/ d u tnic b$c 1 cua lectin deu bat diu td phan tich suy biln Edman cua 
lectin kit hpp vdi xay dyng thir vidn cDNA, diing cac primerdtrgc ting hgp dya fren trinh ty N-terminal acid amino cOa 
cdc lectin da bilt. So vdi lectin h> thi/c vdt bacj cao, thing tin v l d u buc vd tfnh chit hoa stnh cua lectin td rong biln 
vIn cdn han chl. vd vi vdy sy xdp xIp phdt sinh lodi vd chdc ndng eua lectin td rong biln vSn chua dygc Idm sdng td 

Khde vdi lectin td d c nguon khdc, lectin td rong biln <&ng du^c quan lam ddc bigt eho sd dyng trong sinh hpc vd y -
sinh, do hlu hit chung cd khli li/gng phdn b> nhd, vi vdy khi sd dung it tgo ra khdng nguyen, vd dO ben cao do ehda 
mpt s l eiu ni i disulfide ti^ng d u tnic. va cho thay cd di ly'C cao vdi cic carbohydrate phdc vd glyco lien hgp, md chiing 
thi/dng cd mdt bdn be m t̂ te bdo vd tren Idp vd vims, vi khuin. De du'a ra kha ndng sd dyng cua lectin td rong biln, 
trong txrang lai d n phdi cd nhieu nghidn cdu v l d u tnic cda lectin td rong biln sdu hern de ddng gdp̂  cho sy hllu bilt 
bong d$c tinh hda sinh cung nhi7 moi lien quan sd tiln hda cda lectin bong thyc v§t bdc cao vd rang biln, 
Rong dd, carrageenophyte. Kappaphycus alvarezii. K. siiiatum vd Eucheuma denticulatum la cde mau rang kinh t l , dang 
du^c nudi tring ring rai d eae nirdc nhiet ddi d l 1dm thyc phim hodc nguon nguydn li§u cung d p carrageenan. Lectin 
td cdc mau rong lidy dd cho tfidy tinh chit mdi Ig trong dgc tlnh lidn kit carbohydrate vdi N^giycan dgng high-mannose, 
md chdng khac bigt so vdi cde lectin lien kit vdi N-glycan dgng high-mannose td cde nguon khac. Cde lectin du^c c6 
lap td rong nay bao gom Eucheuma serra, E. amai<usaensis, E. cottonii. E. denticulatum, Kappaphycus alvarezii vi K. 
striatum cd mdt s6 tfnh chit chung nhu khii lupng phdn td khodng 28 kDa, t in tgi dgng monomer, vd c6 trinh ty 20 N-
terminal ammo acid hlu nhu giing nhau (Hinh 1), ngogi trd gdc tryptophan (W) d v\ tri16 dugc thay th i bdng glc valine 
(V) trong lectin EDA-1 vd EDA-3 cua rong E. denticulatum. vd g lc glutamine (Q) d vi tri 6 dugc tiiay th i bdng glc lysine 
(K) ti-ong lectin EAA-2 vd EAA-3 cua rong E. amakusaensis. Cau trdc bdc 1 d a lectin ESA-2 td rong dd Eucheuma serra 
cung da dugc xdc djnh, lectin chua bin vung lap lai, vd dgc tfnh lidn kit cdi N-glycan dgng high-mannose, gpi y ring 
lectin td rong do carrageenophyte cd the xIp vao mpt nhdm lectin mdi cda rang biln. 

JC a/nreaj 

E denticuIatiBn EDA-1 GRYTVONQWG GSSAPVNDAG 
EDA-2 GRYTVQNQWG GSSAPWNOAG 
EDA-3 GRYTVQNQWG GSSAPVNDAG 

£ rnndajtensis EAA-1 GRYTVQNQWG GSSAPWNOAG 
EAA-2 GRYTVKNQWG GSSAPWNDAG 
EAA-3 GRYTVKNQWG GSSAPWNDAG 

Esem ESA-1 GRYTVQNQWG GSSAPWNDAG 
ESA-2 GRYTVQNQWG GSSAPWNDAG 

KAA-1 GRYTVQNQWG GSSAPWNDAG 
KAA-2 GRYTVQNQWG GSSAPWhCAG 
ICAA-3 GRYTVQNQWG GSSAPWrCAG 

K stnatan KSA-1 GRYTVQNQWG GSSAPWNDAG 
KSA-2 GRYTVQNQWG GSSAPWNDAG 
KSA-3 GRYTVQNQWG GSSAPWNDAG 

Hinh 1. Trinh tv 20 N-terminal amino acid ciia cic lectin tir rong d6 carrageenophyte; Eucheuma denticulatum (Hung, 2008); E. 
amankuaensls v i £ serra (Kawakubo et al, 1997); Kappaphycus alvarezii va K. Striatum (Hung et al, 2009b, 2011). 

Dgc tinh Ilin kit carbohydrate eua lectin td cdc mlu rong biln thi khac nhau, phg thupc vdo nguln glc mdu rong, vd ddy 
Id tfnh chit quylt djnh d l dua ra khd nang su dyng cda mil lectin. Dya trdn ddc tinh lien kit glycoprotein, lectin td rong 
biln chia thdnh 3 iogi. 1) lectin lien kit ddc hipu vdi N-glycan dgng high-mannose. 2) lectin lien kit dac hipu vdi N-glycan 
dgng complex, vd 3) lectin lUn kit ddc hipu vdi 0-glycan (Bdng 1). 
Bing 1: D$c tinh Ilin kit glycoprotein ciJa lectin td rong bien 

Of c tlnh Ilin ket N-glycan dang complej Tham khio 

Gracilana tikvahiae 
G. verrucosa 
G. cornea 
G. omata 

retuin, lactofemn Chiles &Bird 1990 
Fetuin, thyroglobulin Kanoh etal. 1992 
Fetuin Uma et al. 2005 
Asialofetuin, bovine thyroglobulin, porcine thyroglobulin. lactotransfemn. Leite et al. 2005 

E serra 
£ amakusaensis 
Kappaphycus alvarezii 
K stnalum 
Boodlea coacta 

Pac tlnh liin ket N-glycan dang high mannose 
Thyroglobulin, yeast mannan 
thyroglobulin, yeast mannan 
Bovine thyroglobulin, porcine thyroglobulin, yeast mannan 
Boirine thynjglobulin, porcine thyroglobulin, yeast mannan 
Bovine thyroglobulin, porcine thyroglobulin, yeast mannan 
Bjc tlnh liin kit 0-glycan 

Kawakubo el al 1997 
Kawakubo etal. 1999 
Hung et al 2009b 
Hung et al, 2011 
Satoetal 2011b 

Hypnea japonica 
H musciformis 
H. cervicomis 

Mucin, asialomucin Hon et al, 2000 
Bovrne submaxillary mucin, porcine stomach mucin, ovine submaxillary mucin Nagano et al. 2005 
Bovine submaxillary mucin, porcine stomach mucin, ovine sutxnaxillary mucin Nagano et al. 2005 
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Lectin td rong bien vd kha nang s& dyng trong y sinh 

Trong nghidn edu ung thu. lectin ESA ta> rong dd Euct}euma serra dd &r<?c chung minh 1dm c h ^ t l t)do ung thu tuyIn 
rupt kit ngudi in vitro (Coto201 cells) (Sugahara ef al. 2001 )ldm chit t l bdo ung thu mdt kit (Cok)n26) td chupt BALB/c 
qua con dudng Idm chit t& bdo titeo Idp trlnh (apoptosis) n wfro (Fukuda et al. 2006) vd gay chet te bdo ung tiiu hiela. 
Lectin ESA cOng d i dugc chdng minh Idm giam khd ndng sdng sot cua te bdo ung thu Colo201 in vitro, nhung khdr>g 
anh hudng d in s\f phdt t i l n eua cdc t l bdo blnh thudng (OmcAawa et al. 2010) vd hoat tinh khdng cdc chit gdy ung 
thu (Sugahara et al. 2001) hogc lectin hypnin A td rang do Hypnea japonica da nhdn bilt dgc hilu Idi Aicose (a1-6) 
(Okuyama et al. 2009) ma nd td chit chi thj quan trpng de nhgn bilt ung thu gan vd tyy (Miyoshi & Nakano, 2008) 

Lectin tu rang dd Bryothamnion seaiorthii lectin (BSL) va Bryothamnion trttpietrum ledin (BTL) cd th i phdn bi$t syy khdc 
nhau cua cdc biln till t l bdo ung thu mpt kit trang cua ngudi (Hinh 2). Phdn bipt su khdc nhau tix>ng chdc nang cda 
d c thy th i glyco ten mdng t l bdo, cd till dugc Miai thdc de khao sdt sv cal bien d u tnJc cua cdc glyco lien h ^ ti^n 
mdng t l bdo trong h§ tiling ung thu te bdo. Lidn kit cua cd hai lectin vdi t l bao ung tiiu da cho kit qua ti-ung hoa t l bdo 
ung tiiu, md nd Id tlnh chit r i t quan b^ng d l sd dung trang bfong lai cung nhu chit phlUi phit thuoc (Pinto et al. 2009). 

Hinh 2: Tuomg tac ciJa lectin BSL td rong do Bryothami^on seaforthii (a), va lectin BTL td rong Bryothamnion triquetnim vdi 
U l n th i cOa » bao Mi i i u ru$t k i t (Pinto et al. 2009) 

Lidn quan din hogt tfnh phdn bdo, lectin td rong do Carpopeltis Habellate (Camin), vd lectin ti> rong Eucheuma serra 
cung dd cho ttily hoat tinh phdn bdo d i i vdi lympho bdo T vd B cda ngudi vd chudt d ning dd pg/ml (Kawakubo et al. 

Hogt tfnh khdng khuan eua lectin eung dd dugc ddnh gia. lectin tu Eucheuma serra (ESA) vd Galaxaum margin^a 
(GMA) dd ed hogt Unh khdng sinh. ESA vd GMA dd dc dhk manh si/ phat trien d a vi khuin biln Vibrio vulnificus, mOt vl 
khuin gdy b$nh cho cd, nhung khdng tuang tdc vdi vi khuin V. neresis vd V. pelaglus (LJao et al. 2003). 

(a) Control 

Hinh 3: Sy dc chl 

(c) 200 nM KAA-2 +H1N1- 2009 (d) 1 tiM •maotadine *• H1N1- 2009 

cdm A (Olta/ 0U1 P3-3/D9 HINI) xam nh|p vao te bdo MDCK (Madin-darby canine kidney ciia lectin 
KAA-2 td rong Kappaphycus a/varezi/. (a) te bao MDCK binh thudng, tfi) t l bao MDCK b| nhiim vims cum MINI: (c) tectn KAA-2 
tuong tdc vdi vinjs cilm MINI; (d) tucrng tdc dia thulc amantadine vdi vims cum H1N1 (Sato et al. 2011a). 

Liin quan din hogt tinh Wiang vinjs, lectin KAA-2 td rong KappafOiycus alvarezii dd cd hoat tfnh dc chl mgnh si/ lay 
nhiim cua cdc ddng vims cOm (H1N1 vd H3N2) d ning dO nanwnol (Satoetal. 2011a) (Hinh 3). vd lectin BCAh>rang 
luc Boodlea coacta cung da cho thdy hogt tfnh mgnh khdng tai virus HIV va vims cum H1N1 {Sato et al 2011b) (cd hai 
lectin lidn kit dgc hipu vdi N-glycan dgng high-mannose). hodc lectin td GriffiO}sia sp. (GRFT) Id mpt lectn lidn kit dac 
higu vdi dudng mannose md nd tuong tdc vdi chuoi carbohydrates trdn Idp vo glycoprotein cua vims HIV va khda virus 
xdm nhdp vdo t l bao chu. lectin GRFT cung de chl sy hogt dong cda tac nhan gdy hoi chung viem dudng hd hip cap 
(SARS) va vims corona (SARS-CoV) (O'Keefe et al. 2010). 

Vdi cdc kit qua dgt dugc trong nghidn edu lectin td rong bien, tiwig tucmg lai khd ndng phdt tilln va su dyng lectin tu 
rong biln cd th i theo cdc hudng sau: 

Phdt bi ln chip lectin de xdc djnh d u tme cua cart»hydrate. do lectin td rang biln cd th i nhdn biet cdc d u tiiie 
cartwhydrate khdc nhau, vd dung chung cung nhu sensor. 
- Phdt tiiln lectin cung nhu lieu phdp chin dodn bgnh, cho phdp chan dodn sdm vd phdt hi|n cdc mdu vi khuan gay 
bpnh vd danh diu bgnh. 
Phdt triln lectin tiidnh thuoc khdng vims HIV. vims cdm hogc khang ung tiiu. Day la m$t titing nhimg sd dyng dang 
dugc quan tdm nhlt hign nay, do lectin cd th i ngdn chgn su lay nhiem cua vims vd d thi mang tiiuoc din t l bdo 
ung thumdt Tilnh, 
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LECTINS FROM MARINE ALGAE AND BIOLOGICAL ACTIVITIES 

Le Dinh H u n g \ Bui Minh L y \ Vo Thi Dieu T r a n g \ Ngo Thi Duy N g o c \ Ngo Due D u / 

^Nhatrang Institute of techndogy Research and Application. Vietnam Academy of Science and Technology 
''Khanhhoa Salanganes Nest Company 

SUMMARY 

Until now, moreSOOspeciesof marine algae were screened to detect the present of lectin. Among them, more fifty kinds of isolated 
lectins firom species of manne algae, mcluding Chlorophyta and Rhodophyta, were evaluated for their biochemical properties. Unlike 
lectins from other ongins, lectins from tnann algae have some common features such as low-molecular weight, monomenc forms, 
thermostable and metal-independent hemagglutinations, no affinity for monosaccharides, but strong specificity for complex 
oligosaccharides and/or glycoproteins, especcially glycoproteins on surface of cells and on viral envelopes. Among the isolated 
lectins from marine algae, high-maimose binding lectins from red algae, cairageenophytes, showed strong activities against tumour, 
human immunodeficiency vims (HIV), various influenza viruses and pathogenic vibrios for marine organisms. The results indicate 
that lectins fiom manne algae carrageenopbytes are promising to be antitumor and antiviral reagents in fiiture. 

Keywords: Lectin, carfaohydrate-bindmg specificity, biological activities, marine algae 

* Author for corresspondence' Tel: +84-58-3521133; Email: ledinhhungims@yahoo.co.uk 




