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TOM TAT: Con tring gay hai dugc biét dén nhur 1a yéu té sinh hoc bt loi gay anh huong truc tiép
dén sinh truéng va phat trién cua cay trong nong nghiép. Thuc vat tu bio vé bang cach tong hop ra
protein hay peptide d6i khang, trong do6 lectin duge xem nhu mot nhom protein gy doc hiéu qua
dbi véi con tring. Hau hét c4c lectin chi anh huéng & mirc d6 vira phai dén su sinh truong va phat
trién nhung mot s lai ¢ kha nang gay tur vong cao cho con tring. Trong mot thap ky gan day, rat
nhiéu nghién ctru da dugc cdng bd lién quan dén kha nang khang con trung hiéu qua cua mot sé
loai lectin trén cay trong, dic biét 1a chung c6 thé dugc cam tng sinh tong hop trong cac diéu kién
moi truong bét loi. Bai viét nay tom tit va thao luan cac thanh tyu nghién ctru V& tiém nang tng
dung cua lectin trong quan ly dich hai trén dong rudng. Pay dugc coi 1a hudng nghién ctu tiém
ning cho nganh trong trot, nhat 1a trong bdi canh cac diéu kién bat lgi gay ra bai bién doi khi hau
ngay cang anh huong nghiém trong dén tinh hinh san xuét cay ndng nghiép nhu hién nay.

Tur khda: Lectin, ngung két t& bao, protein khang con triing, quan Iy con tring gay hai.

MG PAU

B¢ thich nghi voi nhitng méi de doa tir con
trung gay hai, thuc vat trai qua qua trinh tién
hoa d4 co rat nhiéu phuong thic dé dap tng. Co
ché khéng con tring & thuc vat duoc phét trién
phong phu vé mat vat ly thong qua nhiing thay
dbi tich cuc vé& hinh thai, cau trac, hogc theo
huéng hoa hoc bang cach tdng hop ra mot vai
hop chat hoa hoc phuc tap [21, 47]. Nhom hop
chat nay rat da dang, tir c4c san pham thir cap céd
khéi Iugng phan tir nho dén nhitng hop chit cao
phan tir nhu chudi peptide va protein mang hoat
tinh khang con trung [8]. Trong sb do, lectin,
ban chét la protein tuong tac thuan nghich dic
hi¢u véi cac phan tu duong, co kha nang khang
lai con trang gay hai [77]. Lectin dugc phan bd
rong réi trong sinh gigi tir virus, ndm, vi khuan,
dong vat va thuc vat. Lectin & dong vat khong
xuong song chu yéu dugc tim thiy trong dich
hay dich chiét nhu tinh dich, huyét tuong, trong
khi ¢ dong vat c6 xuong séng cha yéu & dang tu
do hay ¢ mot s6 mo va co quan truong thanh
[61]. Lectin & vi sinh vat tim thdy trén bé mat té
bao va gilp gan két cac té bao lai voi nhau.
Trong khi, lectin thuc vat duoc tim thay nhiéu
trong hat va cac md du trir khac nhau nhu ct, ré
bo, vo cay [77]. Nhiéu cay trong ndng nghiép
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quan trong nhu laa gao (Oryza sativa L.), lGa mi
(Triticum spp.), khoai tay (Solanum tuberosum),
ca chua (Solanum lycopersicum) va cac cay ho
dau déu chira lectin [75]. Ching Chlem khoang
1-10% ham lwong protein hoa tan tong sé trong
hat cua cac cay ho dau, tham chi da ghi nhan
trong vo cua mot vai loai cdy ho dau cé ham
lwong lectin dat 20-50% protein hoa tan tong sb
[75, 54].

L& mot chat c6 hoat tinh sinh hoc duoc phat
hién cach day hon mét thé ky, lectin duoc xem
la mot trong nhitng protein thuc vat duoc
nghién cau sém nhat [75]. Lectin dugc md ta
dau tién nam 1888 khi Stillmark tién hanh phan
lap dich chiét trén cay thiu dau (Ricinus
communis L.) va phat hién ra kha nang ngung
két té bao hdng cau ngudi cua lectin, khi d6 goi
la “ricin” [4, 72]. Nam 1898, Elfstrand d4 gi6i
thiéu thuat ngrx “hemagglutinin” nghia 1a su
ngung két dé chi tat ca protein thuc vat c6 kha
ning giy ngung két t& bao. Vao nhiing nim
1940, Boyd va Renkonen d4 tim ra dich chiét
thé tir dau Lima (Phaseolus limensis) va dau
tam (Vicia cracca) c6 hoat tinh ngung két dic
hiéu voi nhom méau. Dén nim 1954, Boyd va
Shapleigh d4 dat cho nhém protein d6 la
“Lectin”, xuat phat tir chir Latin “Legere” nghia
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la chon loc [6]. Su ngung két ¢ chon loc cua
lectin dyua vao kha ning lién két véi cac cAu tric
carbohydrate khac nhau c6 mat trén mang té
bao hong cau [50]. Hién nay, lectin duoc dinh
nghia |4 protein ma phan lon la glycoprotein
khéng c6 ngudn gbc mién dich, chia it nhat mot
trung tdm hoat dong, c6 kha nang tuong tac dac
hiéu véi mono- hay oligo-saccharide nam trén
bé miat t& bao ma khong lam thay ddi cau trdc
cta carbohydrate duoc lién két [61].

Phan loai lectin thuc vat

Dya vao ciu trdc phan tir va biéu hién hoat
tinh sinh hoc, lectin duoc chia lam bén nhém
khac nhau: merolectin, hololectin, chimerolectin
va superlectin (hinh 1) [75]. Merolectin la
nhitng phan tir protein c6 khbi lwong phan ti
nho, chi c6 mot trung tam domain lién két véi
carbohydrate. Do tinh don tri nén nhom lectin
nay khong c6 hoat tinh ngung két té bao va
khong gay két tia cac hop chat lién két duong
(glyconjugates) [75]. O day, thi du dién hinh
cho nhém merolectin 1a cac protein lién két voi
chitin dugc chiét xuat tir mu cia cdy cao su
(Hevea brasiliensis) [75, 79], hoac cac lectin

Melolectin

e =

Hevein

Concanavalin A

Superlectin

Hololectin

lien két voi mannose trén cdy ho Lan
(Orchidaceae) [10, 73]. Nhom hololectin la
nhitng lectin ¢6 chia it nhat hai trung tam
domain lién két véi duong, ching cé thé gidng
hogc tuong ddng vai nhau. Do cau tric ¢6 nhiéu
vi tri lién két va nhiéu hda tri nén ching c6 kha
ning giy ngung két té bao va két tua cac nhom
carbohydrate twong dong. Hau hét lectin thuc
vat duoc tach chiét va phan lap déu thuoc nhém
nay, day ciing la nhom lectin dugc nghién cuu
nhiéu nhat hién nay [75]. Chimerolectin thugc
nhém protein dung hop, chaa it nhat mot trung
tam lién két véi carbohydrate va mot ving chirc
ning co6 hoat tinh sinh hoc, c6 thé tham gia xtc
tac doc lap voi ving lién két duong. Két qua
phan tich trinh tu genome & nhiéu loai khac
nhau dé chi ra rang chimerolectin dugc tim thay
rat nhiéu trong thuc vat [32, 71]. Tuong tu Voi
hololectin, superlectin chua it nhat hai trung tam
lién hop vai carbohydrate. Tuy nhién, cac vung
nay lai khac nhau nén cé kha ning lién két voi
cac nhom carbohydrate khédc nhau vé& mat ciu
trdc. Vi thé ciing c6 thé coi superlectin 1a mot
nhoém dac biét cia chimerolectin vai hai vung
lién két duong riéng biét [75, 70].

Chimerolectin

Vi tri lién két

Hinh 1. So dd minh hoa cAu triic caa cac dang lectin thuc vat [74]

Nhing phén tich trén hé gen va ARN ¢ thuc
vat da chi ra sy c6 mat cua cac protein chira mot
hay nhiéu ving lectin duoc gin véi ciu trac da
viing phic tap. Do tinh phirc tap va khong dong
nhat gitta tat ca protein lién két véi
carbohydrate, phan loai lectin con dugc dya vao
dic tinh ciia vung lién két duong c6 mat trong
protein [77]. Vi thé, lectin thuc vat ciing c6 thé
duoc chia thanh 12 vaing khac nhau bao gom (1)

trong ddng véi ngung két td Agaricus bisporus
(2) cac amaranthin, (3) twong d6ng vai chitinase
I6p V, (4) ho cyanovirin, (5) ho ngung két t6
Euonymus europaeus, (6) ho ngung két tb
Galanthus nivalis, (7) c&c protein véi vung
hevein, (8) lectin mit, (9) cac protein c6 vung
lectin ho dau, (10) cac vung LysM, (11) ho
ngung két t6 Nicotiana tabacum va (12) ho
ricin-B (bang 1) [74].
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Bang 1. Céc ho lectin chinh ¢ thyc vat [74]

STT Ho lectin Tinh dac hiéu carbohydrate Vi du T'Anh k\ha”E
cbn trung
Tuong dong véi ngung ABA
Ar £ A - 4 A ) n
1 kf:t to Agaricus Khang nguyén T MarpoABA .
bisporus
, . , R Amaranthin,
2  Cé&camaranthin Khang nguyén T HER? +
3 Tu:’o_'ng doqg Voi Nhém mau B, dang N-glycan giau RobpsCRP 2
chitinase 16p V Man
4 Ho cyanovirin Dang N-glycan giau Man CV-N ?
Ho ngung két to Nhom mau B, dang N-glycan giau
5 EEA ?
Euonymus europaeus Man
g Hongung két to Man, oligomannoside, dang ﬁN:‘S:‘LSA .
Galanthus nivalis N-glycan giau Man, N-glycan ACA. LOA
Céc protein végi vun Hevein,
7 h P g Chitin, giau Man, Man, N-glycan ~ UDA, WGA, ++
evein
HFR3
, n Jacalin,
8  Lectin mit (NE?I'I Iéging nguyen T, Man, Heltuba, +
gy HFR1
Céc protein ¢é viin Man/Glc,Gal/GalNAc,(GIctNAc)n, PHA, ConA,
9 Iectir? ho dau g Fuc, Siaa2, 3Gal/GalNAc, phic Gleheda, ++
T hop cac N-glycan PSA, GSIlI
(s L . LysM, "
10 Cacwvung L)fsl\/! Chitin-oligosaccharide CEBIP :
11 Ho ngung két to Cac GIcNAc-oligomer, dang NICTABA, +
Nicotiana tabacum N-glycan giau Man PP2
12 Ho ricin-B Gal/GalNAc,Siac2-6GaliGalNAc i SNA- +

Tinh khang con tring cua lectin trong cac ho: (+++) khang manh; (++) khang trung binh; (+) khang yéu; (?)
khong khang. Khang nguyén T: Galp(1,3)GalNAc; Man: mannose; Gal: galactose; Glc: glucose; GaINAc: N-
acetylgalactosamine; GIcNAc: N-acetylglucosamine; Fuc: fucose; Sia: sialic acid; ABA: ngung két t6 tur
Agaricus bisporus; MarpoABA: ngung két to tir Marchantia polymorpha twong ty nhu ABA; HFR: nhan té
dap tng voi loai rudi Hessian; RobpsCRA: tuong tu v6i ngung két t6 lién quan dén Chitinase tir Robinia
pseudoacacia; CV-N: cyanovirin-N; EEA: ngung két t6 tir Euonymus europaeus; GNA: ngung két t6 tir
Galanthus nivalis; ASAL: ngung két t6 tir 14 Allium sativum; ASAII: ngung két t& 11 tir cu Allium sativum;
ACA: ngung két t6 tir Allium cepa; LOA: ngung két t6 tir Listera ovata; WGA: ngung két té tir mam IGa mi;
UDA: ngung két t6 tir Urtica dioica; Heltuba: ngung két t6 tir Helianthus tuberosus; PHA: ngung két to tir
Phaseolus vulgaris; ConA: ngung két t6 tir Canavalia ensiformis; Gleheda: ngung két t6 Glechoma
hederacea; PSA: ngung két t6 tir Pisum sativum; GS-II: ngung két t6 11 tir Griffonia simplicifolia; LysM:
ving lién két Lysin; CEBIP: protein lién két véi chat kich thich hinh thanh chitin; NICTABA: ngung sic to tir
Nicotiana tabacum; PP2: protein phloem 2; SNA-I: ngung sic té | tir Sambucus nigra.

vat nhung duoc ghi nhan trén bé mat té bao vi
khuan, trong té bao niém mac ruét doc ng tiéu
héa cua cac loai con trung hai thuc vat, ciing
nhu & dong vat an c6 [46]. Khi cbn tring an
thuc vat, lectin cd kha nang vuot qua cac rao

DPic tinh khang con trung ciaa lectin thuc vat

Hau hét lectin déu thé hién tinh dac hiéu,
truc tiep chong lai phic hop N- va O-glycan.
Phuc hop nay khong xuat hién trong té bao thuc
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can & biéu mo rudt dé di vao sau bén trong dng
tiéu hoa. Sau do, trung tdm hoat dong cua phan
tu lectin s& lién két véi cac gbc duong cua thu
thé tiép nhan, hinh thanh nén lién két glycoside,
tir d6 gay két dinh va tao nén hién tugng ngung
két vai té bao [46]. Tuy khong gay ra sy phan
giai t& bao biéu md thanh rudt nhung viéc
ngung két dan dén su thay déi trong qua trinh

trao d6i chat ciing nhu chirc ning té bao, lam
thay d6i hanh vi &n uéng cua con tring [62, 66].
Nong d6 cac protein va hoat tinh cua enzyme
tiéu hoa giam dién ra trong mot thoi gian dai sé
gay anh huéng dén stc sinh san ciing nhu sy
sinh trudng va phat trién caa con trang (hinh 2)
[31, 46].

Lectin

THUC VAT

Lién két voi té
bao thanh rudt

Tuong tac voi
enzyme tiéu hoa

Téng cuong luqng
te bao bi ngung két

Giam sy ti€u hoa
protein

Amino acid khong
6 san

Téc dong tiéu cuc dén
can bang N

Gdy ra thay dbi
trong co quan

Thay dbi qué trrinh trao
doi chat . .
CON TRUNG

Hép thu dinh dudng kém

Suy giam chiic nang mién dich

Sinh trudng cham

Chét

Hinh 2. Hoat tinh sinh hoc cua lectin thuc vat déi véi con trang [77, 71]

Ngung két té tir Galanthus nivalis (GNA) la
mét nhitng lectin dugc nghién ctu nhiéu nhat
hién nay, day la dang lectin dau tién duoc chi ra
co tinh khang vaoi by canh nira Hemiptera va
cling 1a protein dé dang dugc tinh sach. Nho
kha nang lién két dic hiéu véi géc mannose cua
dang N-glycan giau mannose, GNA duoc tim
thdy rit nhidu ¢ glycoprotein cia con tring
[63]. Powell et al. (1998) [59] da cong bd vé
hoat tinh khang con trung cuaa GNA khi quan sat
sy thay ddi trén hinh thai ruot cua ray nau
(Nilaparvata lugens) véi ché d6 an nhan tao c6
bé sung 0,05% (w/v) GNA. Su c6 mit cia GNA
trong budng triing ciing giai thich cho sy giam
siec sinh san. GNA ciing c6 thé xam nhap huyét

tuong, do d6 1am anh hudng dén toan bo co thé
ciing nhu tudi tho cia con tring [59]. GNA
dugc tng dung rong réi trén nhidu déi twong
cay trong nong nghiép nhu mia [89], lda gao
[16, 49], lta mi [45], ngd [82], khoai tay [3] hay
thuéc 14 [87] nhiam ting cuong tinh khang véi
nhiéu loai con trung khac nhau. Céc dong ngd
chuyén gen biéu hién GNA c6 tinh khang dic
hiéu véi phloem cho thiy kha ning chdng lai
rép an la ng6é (Rhopalosiphum maidis) sau khi
duoc thr nghiém trén dong rudng. Céc dong
ngd biéu hién GNA dat trén 0,22% protein hoa
tan tong sé thi viéc san sinh ra nhong non bi
giam 46,9% [82]. Lua chuyén gen biéu hién
ngoai bao lectin c6 ngudn gdc tir 14 toi-ASAL
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(ngung két t6 tir Allium sativum) véi ty 1&
0,74%-1,45% ASAL c6 mat trong protein hoa
tan tong s [86]. Diéu nay la nguyén nhan dan
dén giam stc sinh san, kim hdm sy phat trién
cua ca thé truong thanh va ting ty & tir vong
caa con non thuoc bo Canh Nura nhu loai rdy nau
(Nilaparvata Iugens) [7], ray xanh (Nephotettix
virescens) va rdy lung tring (Sogatella
furcifera) [86].

Lectin ddu dwogc tim thay chu yéu & trong
hat. Melander et al. (2003) d& kiém tra anh
huong cua lectin tir dau Ha lan, goi 1a PSA dén
su séng s6t va phat trién cua mot loai ong mat
(Meligethes aeneus). PSA thu thap tir bao phan
va hat phin cua cai dau (Brassica napus) chuyén
gen dugc sir dung cho thi nghiém. Két qua cho
thidy PSA dan dén giam trong lugng co thé du
trang [43] nhung lai khdng c6 tac dung dbi voi
ong truong thanh [34]. Mét thi nghiém khac st
dung loai lectin dwoc goi 1a Gleheda, tach chiét
tir cdy thuong xuan dat (Glechoma hederacea).
Két qua cho thdy Gleheda c6 hoat tinh manh véi
du trang bo khoai tdy (Leptinotarsa
decemlineata), dic biét 1a co thé gay ra ty 18 tur
vong 100% Vi quan thé 4u tring bo khoai tay
[81]. Powell da tién hanh thir nghiém hai loai
lectin khéc nhau & cung mét liéu lugng 0,1%
(W/v) gdm lectin lién két voi mannose dugc phan
lap tr cdy dau nhiét doi My (Canavalia
ensiformis), goi la Concanavalin A (ConA) va
PSA tir dau Ha lan vai bo chét (Tarophagous
proserpina). ConA 13 nguyén nhan dan dén
nhitng anh huong tiéu cuc cho qua trinh trao doi
chit dbi voi con non & giai doan 16t xac thir ba,
trong khi d6 PSA hoan toan khéng co6 tac dung
Vv6i bo chét [56]. Pidu nay dugc giai thich Ia cac
dang lectin khac nhau c6 kha ning lién két voi
thy thé tiép nhan trén bé mat té bao khdng gidng
nhau [77], diéu ndy dan dén dac tinh ngung két té
bao mang tinh c6 chon loc.

Lectin c6 vang hevein hau hét déu nhan biét
dic hiéu véi chitin-polymer duoc téng hop &
dong vat chan dét, tuyén trang va nam. Vi dong
vat c6 vi khong hé co thu thé tiép nhan lectin
hevein nén day 1a gen dich an toan va hiéu qua
dé rng dung tao giéng cay trong bién déi gen
khang c6n tring [44]. Nhom lectin ndy xuét
hién & thuc vat mot 1a mam nhu ngung két t6 c6
ngudn gdc tir mam Ida mi, dwoc goi la WGA, va
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thyc vat hai 14 mam nhu ¢ khoai tay [71]. WGA
khi duoc b sung vao ché do an nhan tao s& gay
nén anh hudng tiéu cuc dén su phat trién cua 4u
trung loai mot dau (Callosobruchus maculatus)
[24], sau duc ré ngd (Diabrotica
undecimpunctata) [12] va sau non cac loai khac
thuoc bo Canh vay [12, 22]. Ngugc lai, nhdm
lectin hevein lai it tac dong dén con trung thudc
bo Canh ntra [11]. D6 1a do trén bé mat rudt cua
bo Cénh nura thiéu cht nén bao quanh 6ng tiéu
héa nén khong cd mat cac soi chitin va
glycoprotein ¢6 ciu tric glycan 1 thu thé tiép
nhan cua lectin hevein [77].

Phan loai lectin dwa trén dic tinh biéu hign
dwdéi dieu kién bat lgi

Nhiéu loai lectin thuc vat duoc biéu hién
bén trong té bao, doc lap véi cac tac nhan bén
ngoai mdi trudng duoc goi la “lectin biéu hién
co dinh” hay “lectin c6 dién”. Hau hét cac lectin
déu duoc tong hop trén mang ludi noi chat va
tich iy lai tai khong bao hay dugc tiét ra ngoai
bao. M6t s6 c6 mac do biéu hién rat thip trong
diéu kién binh thuong nhung lai duoc ting
cuong trong cac didu kién bat loi nhu man, kho
han, bi thwong ton, bi tan cong bai con trang
hay cac tac nhan gay bénh, duoc goi la “lectin
biéu hién cam &ng” [26, 77, 31]. Nhém lectin
ndy dugc téng hop trén cac ribosome tu do
trong té bao chit va phan bé trén mang nhan té
bao [71].

Ngung két té dugc tim thay & lda, goi 1a
Orysata, 1a mét lectin biéu hién cam wng trong
diéu kién chiu man [88]. Nam trong ho lectin
mit va biéu hién trong nhan té bao va té bao
chat, Orysata tai t6 hop ton tai & 2 dang phan tir:
mét lectin c6 khdi luong phan tir 1a 23 kDa,
chudi polypeptide bi glycosyl héa, dang con lai
cd khdi lwong phan tor 1a 18,5 kDa, chudi
polypeptide khong bi glycosyl héa [2]. Phan
tich glycan cho thiy Orysata 6 tuong tac voi
mannose ciing nhu véi cac dang glycan cé cau
trac phac tap hon [2]. Sau nay, Orysata dugc
chirng minh khang lai 3 loai con trung gay hai
chinh cho cay trong néng nghiép bao gom sau
an 14 cu cai duong (Spodoptera exigua Hubner)
thuoc bo Canh vay, loai rép Myzus persicae
Sulzer va rép dau Acyrthosiphon pisum, thuoc
bo Cénh nira [1]. Cac thi nghiém vai S. exigua
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va M. persicae sir dung dich chiét tach tir 14 cua
cay thudc 14 chuyén gen biéu hién qua mic
Orysata. Mirc d6 biéu hién cua dong chuyén gen
dao dong trong khoang 38 va 71 ng/g trong
luong tuoi, twong ung v6i 0,6-1,1% tong luong
protein hoa tan. Két qua cho thdy, Orysata gay
ra ty I¢ tu vong cao voi au trung S. eX|gua do bi
nhiém doc, dong thoi 1am cham qua trinh phat
trién cua sau truong thanh. Tuong tu nhu vay,
khi rép dau an thirc an nhan tao cé chira ham
lwong khéc nhau ciia Orysata tai to hop, nong
d6 khoang 79 pg/ml dan dén ty 1& tor vong la
50% [1]. Orysata c6 tiém ning gitip lia khang
lai con trung. Trong diéu kién chiu mian NaCl
0,1 M, biéu hién cua Orysata trong lGa chi dat 1
png/g trong luong tuoi nhung & diéu kién binh
thuong, nong do Orysata con giam tgi 1.000 lan
s0 v&i truong hop chiu man [88]. Do do, chuyén
gen mi hoa Orysata 1a chién luoc tiém nang
quan ly con trung gay hai ddi voi cay trong
nong nghiép.

Ngung két t6 tir Nicotiana tabacum goi 1a
NICTABA, duoc tim thiy trong 14 ciia nhiing
cay thudc 1a gap diéu kién bit loi sinh hoc.
Trong diéu kién binh thuong, NICTABA khdng
duoc tim thiy nhung lai biéu hién sau khi xu ly
V6i jasmonate hay din xuét cua n6 la methyl
jasmonate ciing nhu sau khi bi con tring tan
cong [13, 33, 9, 76]. NICTABA Ia lectin nim
trong nhan té bao va c6 khdi lugng phan tir 39
kDa [9]. Pay la protein nhian biét cac
glycoprotein giau mannose va cac dang N-
glycan phuc tap, cing nhu cac glycoprotein
nam trong nhan té bao va mang sinh chat [30]
Tuy nhién cbn trang kiéu miéng chich hat va
liém hat nhu rép sap Myzus nicotianae va rudi
trang Trialeurodes vaporariorum thi khdng cam
g biéu hién NICTABA, trong khi d6 nhiing
cén trung tan cong kiéu miéng nhai nghlen
(Spodoptera littoralis va Manduca sexta) va
mat hinh nhén d6 c6 miéng hat (Tetranychus
urticae) mai dan dén biéu hién cua NICTABA
[78]. P6 1a do mdi cach tan cong caa con tring
lai kich hoat c4c tin hiéu hormone khac nhau va
NICTABA chi dugc biéu hién theo con dudng
tin hiéu hormone va sinh tong hop lién quan dén
jasmonate [91]. Jasmonate déng vai tr0 quan
trong trong phan tng phong vé chéng lai nhém
dong vat chan khép gay hai thuc vat [76, 91,

64]. Delporte et al. (2011) [13] da chi ra rang
NICTABA biéu hién thap & r& va nhitng mé gia
trong khi biéu hién manh & nhitng md non va
dudi diéu kién cay thubc 1a chiu lanh. Pay la
mot diém quan trong de tang cuong tinh khang
con trung cho cay trdng do cén trung thuong
thich tin cong vao nhitng md non cua thyc Vat.

O Viét Nam, da c6 cong bd nghién ciru dau
tién vé tinh phé bién cua lectin (Nguyén Thi
Thinh va nnk., 1983) [67] Két qua nghién ctu
dd chirng minh lectin c6 mat trong nhleu loai
thyc vat & Viét Nam, dén 60% cac giéng dau
dang duogc trong phé bién ¢ nudc ta cd chia
lectin. Tir d6 cho dén nay, nhiéu cong trinh
nghién ctu vé lectin theo hudng diéu tra khao
sat, nghién ctru chire ndng va tng dung da dugc
cong bd. Lectin dwoc tach chiét va tinh ché tur
hat chay (Artocarpus tonkinensis A. Chev) [39],
nu cay hoa hoe (Sophora japonica L.) [38] déu
co hoat d6 cao. Lectin cua 6 giong dau cb ve
trang déu cho thiy c6 hoat tinh lectin manh, gay
ngung két véi ca té bao hdng cau cua trau, bo,
lon. Lectin ddu cd ve trang dang bui phan tng
v6i hdng ciu cac nhém méu & nguoi tuy la
nhom B, AB, O manh hon nhom A nhung da
cho thdy lectin dau cd ve tring khéng c6 biéu
hién dac hiéu nhom mau [52].

Lectin duoc chiét xuit ¢ Viét Nam con
duoc tng dung nghién cau mién dich hoc va
chan doan y hoc. B Ngoc Lién (1992) [37] da
st dung lectin tir hat mit t6 ni (Artocarpus
chempeden L.) dé tinh ché IgAl trong huyét
thanh nguoi bang phuong phap sic ky ai lyc.
Déng thoi, lectin tir hat chay ciing duoc sir dung
dé chan doan mién dich ki sinh tring
Schistosoma mansoni [36]. Bén canh do6, Bui
Phuong Thuén (2004) [68] dd su dung cac
lectin cé nguon goc tir thuc vat dé phan loai 25
chang vi khuin c6 hai cho con ngudi bao gdbm
cac loai Staphylococus, Escherichia coli,
Salmonella va Shigella. Lectin ConM tir hat dau
dao bién (Canavalia maritima A.) da duoc s
dung dé dinh lugng 1gG tir huyét thanh nguoi.
Két qua cho thidy ham luong IgG trung binh &
nhirng bénh nhdn da u tay la 50,08+10,03
mg/ml, ting gip khoang 4,02 lan so véi ham
luong 1gG & nguoi binh thuong [40]. Lectin
ConG tur hat dau guom (Canavalia gladiata J.)
ciing duoc sir dung dé nhan dang cac khang
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nguyén AFP cta cac bénh nhan ung thu gan,
viém gan siéu vi trung va thai phu [40].

Mac du nghién ctru lectin ¢ Viét Nam da thu
dugc mot sé thanh tyu nhit dinh nhung nhitng
nghién cau lectin trng dung cho ndng nghiép,
lam ting kha ning khang con tring gy hai van
con chua dugc tap trung nghién cuu.

Sin (Manihot esculenta Crantz) la cay
luong thuc, nhién liéu va hang hdéa quan trong
cta cac nudc Pong Nam A bao gom Viét Nam,
Thai Lan, Lao, Campuchia, Indonesia. Tuy
nhién, trong nhitng ndm gan day san XUt sin
gap nhiéu khé khin, ning suat thap do bi nhiéu
loai c6n tring gay hai nhu nhén do, bo phan, rép
bot sap hong [23]. Lién quan dén bai viét nay,
nhém nghién ctru d4 tién hanh khao séat hoat
tinh lectin trén 14 gidng sin duoc tréng phd
bién & Viét Nam. Lectin thd tir khoai tay thudc
nhém lién két Vi chitin, 0 kha nang gay ngung
két manh véi té bao mau ngudi ciing nhu nhiéu
loai dong vat khac [29] dugc sir dung nhu dbi
chung duong cho thi nghiém khao sét hoat tinh
lectin & sdn. Mau l4 tir cAy sin 6 thang tudi va
mau déi chirng duoc chiét rat biang dém PBS &
pH 7,4 va taa bang (NH,),SO, ¢ cac ndng do
khac nhau 70%, 80%, 90% va 100% bao hoa dé
xac dinh ndng d6 thich hop cho qué trinh tua
lectin thd tir sén, sau d6 ly tdm lanh ¢ 12.000
rpm trong 15 phdt. Phan taa thu duoc sau qua
trinh ly tdm duoc hoa véi dém PBS pH 5,6 va
thir nghiém kha niang ngung két véi hong cau
thudc nhom mau A, B, AB va O (duoc cung cip
boi Vién Huyét hoc va Truyén mau Trung
wong). Két qua cho thiy, protein thd tach chiét
duoc tir 14 sin cua ca 14 gidng thu nghiém deu
khong thay xuit hién sy gay ngung két voi té
bao mau ngudi. Tuy nhién, khi thir phan dich
ndi thu dugc sau khi taa bang cac nong do
(NH,),SO, khac nhau lai cho thiy sy ngung két
manh vé&i tit ca cac nhom mau. Dé xac dinh
chic chin sy ngung két d6 xay ra 1a do tac dong
cua cac hop chét phi protein c6 mit trong mé té
bao thuc vat, dich noi dugc xir Iy véi nhiét &
94°C trong vong 20 phut va dwoc thu lai hoat
tinh vé6i té bao mau. Ket qua van cho thay su
ngung két voi hdng ciu méau nguoi. Piéu nay
giai thich hoat tinh ngung két té bao mau & séin
xay ra bai tac dong cua lipid [69] hay cac chat
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polyphenol nhu tannin [14] c6 mat phd bién
trong cac mo thuc vat.

Coéng nghé gen va viéc wng dung lectin trong
phong trir sau hai

Bao vé thuc vat dong vai trd quan trong va
thiét yéu trong san xuat ndng nghiép. Mic du
quan Iy sau hai bang thudc trir sau néi chung 1a
mot lua chon hiéu qua, nhung nhirng hé luy cua
chiing dén hé sinh thai khéng nho. Vai nhing
tién bo dat duoc trong linh vuc chuyén gen va
tai sinh & thuc vat, da ghi nhan rat nhiéu cong
b6 lién quan dén cac su kién chuyén gen lectin
khéng con triing vao mét sé loai cy tréng quan
trong [41, 86] . Pay duoc xem lai mot hudng di
dang dan nham thich nghi véi sy phat trién
khoén luong cua cbn trung va dich hai.

Rat nhiéu nhém lectin ngung két véi
mannose hoac mannose/glucose, nhu GNA,
Con A, da dugc ghi nhan la c6 hoat tinh khang
con trang trén nhiéu loai cay tréng trong diéu
kién in vitro [20, 57, 60] cling nhu in planta
[18, 57, 58]. Yarasi et al. (2008) [86] da chuyen
thanh cong gen ma hoa ASAL vao mét s6 dong
lda indica trién vong, két qua cho thay ham
lwong ASAL dat 0,74-1,45% protein tong sb
hoa tan, sy biéu hién cia ASAL _trong cay
chuyén gen co kha ndng khang lai ray nau, ray
xanh va ray lung trang thdng qua viée thay aoi
tap tinh dn udng va giam suc sdng cua chdng.
Mot vai nghién ciru teong tu ciing dd dugc bao
cao lién quan dén chuyén gen vao lGa nho
Agrobacterium [25, 27, 48]. Céc cay lta chuyén
gen c6 biéu hién kha ning khang cac nhom con
trung chich hdt quan trong nhu rdy rau, ray
xanh, va rdy tring. Dé ting cuong kha nang
khang cén tring, cac nhém nghién ciru da bat
dau dinh huéng nham quy tu mot vai gen khang
vao déi twong. Gen CrylA(c) va GNA d4 duoc
ghi nhan 1a chuyén thanh céng vao cay boéng
(Gossypium herbaceum) [41] va cay Thao dai
thanh (lsatis indigotica Fort.) [84].

Bén canh dang lectin co ban, thuc vat con
cd mot vai dang lectin chi biéu hién sau khi bi
con tring tin cong cdy hoic c6 hda chat tac
dong. Day duoc goi la sy phong thu cam ung,
nghia 1a qua trinh tong hop ra protein phong thu
cam ung (¢ day la lectm) dugc dleu hoa bai sy
téng hop cua mét vai tin hiéu té bao nhu acid



Le Thi Ngoc Quynh et al.

jasmonic, acid salicylic, acid abscisic va
ethylene do su tiép xidc caa con trung va hoa
chat véi cay. Thi du dau tién Ia lectin cay thudc
14, goi 1a Nictaba, co dic tinh lién két véi duong
cho GIcNAc [30]. Khdng c6 hoat tinh ngung két
hong ciu nao duoc phat hién trén l4 cua
Nicotiana tabacum, nhung sau khi xt ly véi
methyl jasmonate, Nictaba bit duoc duoc tich
tu [9]. Mat khéc, khi 1a cay thudc 14 bi ton
thuong do sdu khoang (Spodoptera littoralis)
gay ra, thi Nictaba ciing dugc tich tu [33]. Zhu-
Salzman et al. (1998) [90] ciing b4do cao mot
dang lectin, GS-II, dugc cam ng trong la cay
Griffonia simplicifolia khi xt ly vé&i methyl
jasmonate. Trén lta my, gen Hfr-1 ma hoéa cho
lectin lién két voi mannose lién quan dén jacalin
ciing dwgc cam ¢ng boi su tin cong cua loai
rudi Mayetiola destructor [83]. Nhu vdy, viéc
xtr ly héa chit hoic cha dong gay tén thuong
han ché bang cén tring c6 thé duoc wng dung
dé kich thich sy biéu hién cua lectin tir d6 dan
dén cam tng khang lai sau hai.

Cong nghé¢ chinh sta hé gen (genome
editing) 1a ky thuat tiém nang giap cai thién
ning sut cdy trong ciing nhu ting cudng mot
sb dic tinh ¢6 loi cho thuc vat nhu kha ning
khéng lai con trung hay mot sé tdc nhan gay
bénh. Chinh sira hé gen sur dung endonuclease
hay nuclease duoc tong hop nhan tao dé lam dut
gay soi DNA mach d6i & vi tri mong muén. Hé
thong s& kich hoat qua trinh stra chita theo 2 co
ché: stra chira dya vao tinh twong dong (HDR)
hodc stra chita ngau nhién khong dya vao tinh
trong ddng (NHEJ). Cac ky thuat chinh sta hé
gen dd dugc sir dung nhu meganuclease,
nuclease ngén tay kém (ZFNs), nuclease giéng
nhan té kich hoat phién ma (TALEN) va cac
doan lip ngin xudi ngugc nhau cach nhau déu
dan (CRISPR) [17]. CRISPR/Cas9 dugC xem
nhu hé théng dap &ng mién dich tu nhién caa vi
khuan. Nam 2013, nim nghién ctru dau tién vé
ky thuat chinh sta hé gen dwa vao
CRISPR/Cas9 d4 duoc cong bd trén nhiéu dbi
tuong thuc vat khac nhau [15, 35, 51, 65, 85].
Wang et al. (2014) [80] d4 st dung dong thoi ca
TALEN va CRISPR/Cas9 dé bt hoat 3 locus
MLO ma hoéa cho nhitng protein lam giam kha
nang chéng lai nAim méc cua thyc vat. Két qua
la tao ra dugc cdy lia mi tai sinh c6 kha nang

khéang bénh nim méc. Bén canh d6, viéc sir
dung cac chudi oligonucleotide duoc bd sung
vao lam mach khudn cho qua trinh sira chira c6
thé lam thay d6i trinh ty diéu hoa cua gen. Chen
doan 16n thong qua HDR hay NHEJ lam tang
cuong mue d6 phién md ma khong hé gay ra su
trc ché dén hoat dong cua cac gen noi sinh [5].
Cac nhan t§ diéu hoa biéu hién gen thong qua
promoter cam ung hay tc ché bang cach thém
vao mot promoter méi va xu 1y dac biét
(phuong phéap vat Iy hay hoa hoc) dé hoat héa
hay wc ché promoter. Nuclease Cas9 bi bat hoat
(dCas9) c6 thé duoc sir dung dé diéu hoa biéu
hién gen do chiing khéng c6 kha ning cat DNA
nhung van bam vao dugc trinh ty DNA dich
bing cac RNA din duong (gRNA). Khi do,
dCas9 dong vai trd nhu 1a mot nhan t phién ma
chira viing hoat héa hay wc ché phién ma [42,
19]. Piatek et al. (2014) [55] da kiém soat duoc
sy phién ma caa gen PDS ndi sinh trong N.
benthamiana sir dung dCas9 dung hgp vai vung
EDLL va ving hoat hoa TAL dé hoat hda qua
trinh phién ma, ving SRDX tir nhan té phién
ma ERF dé uc ché qué trinh phién ma. Nhom
tac gia d4 chi ra riang vi tri gRNA bam vao
DNA dich twong tng véi vi tri bit dau phién
mé&, dong thoi 1a RNA bam vao mach dwong
hay mach am trong chudi trinh ty dich déu lam
anh huong dén qua trinh phién ma [55]. Nhiéu
gRNA cung bam vao mot promoter gay nén
hiéu (tng hiép ddng cung didu hoa qua trinh
phién ma [55]. Hai nhdm nghién ciu khéc ciing
da thanh cong khi ttng dung ky thuat CRISPR
dé hoat héa qua trinh phién ma [53] va uc ché
qua trinh phién ma [28]. Viéc sir dung dCas9
chira cac vung diéu hoa cd thé kich hoat qua
trinh phién ma cua cac gen lectin biéu hién cam
{mg hay tang cuong biéu hién cua cac lectin ¢6
dién. Viéc tng dung ky thuat CRISPR voi céc
cay ndng nghiép lam ting cuong kha ning biéu
hién cua lectin, giip cay chéng lai con trang
gay hai la huéng nghién ctru hoan toan kha thi
trong thoi gian toi.

Do d6, lectin co tiém nang trong phong
chong con trang hai cay trong thong qua ba
chién lugc: (1) ¢ng dung tao cay bién ddi gen
c6 sinh téng hop lectin khang con trung, (2) st
dung cac con tring hoic hoéa chit khac nhu
methyl jasmonate dé kich hoat sinh tong hop
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lectin khang con trung, (3) st dung cbng cu
chinh sira hé gen dé kich hoat promoter, nham
cho cac gen ma hoa lectin biéu hién manh hon
khi cin khéng lai sdu bénh. Dic biét day la
phuong phap trir sdu sinh hoc thay thé cho céc
thudc trir shu héa hoc ciing nhu thudc trir sau
sinh hoc chira doc td cho d-endotoxin tir vi
khuin dat Bacillus thuringiensis ma da dugc
bao c4o la doc t6 tir Bacillus khdng c6 tac dung
vGi nhdm rép 14, bo tri, bo chét, rép virng, do do
khong thé diét dugc da sb sau hai. Tuy nhién,
van can nhiéu cac nghién ctu vé tac dong truc
tiép ciing nhu gian tiép cua céc lectin tgi con
tring c6 ich, dong vat an thuc vat va tham chi la
d6i voi con ngudi.

Loi cam on: NhOm tac gia xin cam on sy hd tro
mot phan kinh phi tir chuong trinh EC/IFAD
thdng qua Trung tdm NOng nghi¢p Nhiét doi
Quéc té cho nghién ciru tham do “Khao sat hoat
tinh lectin trong cac giéng sin Viét Nam”.
Nghién ciru nay ciing duoc hd trg kinh phi tir dé
tai cua Quy Phat trién Khoa hoc va Cong nghé
Viét Nam (NAFOSTED) mé sb 106-NN.02-
2013.46.
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PLANT LECTINS AND THEIR POTENTIAL
IN CONTROLLING PHYTOPHAGOUS INSECTS

Le Thi Ngoc Quynh', Chu Duc Ha', Nguyen Van Ket?, Le Tien Dung'

!International Laboratory for Cassava Molecular Breeding (ILCMB), National Key Laboratory of
Plant and Cell Technology, Agricultural Genetics Institute
’Dalat University

SUMMARY

Phytophagous insects is one of the major biological constraints in crop production. To cope with
continuous threat from insects, plants produce insecticidal peptides or proteins. Plant lectins are carbohydrate
binding proteins, one of the most important secondary metabolites which also serve as a defense tool against
plant-eating organisms. Although most lectins have moderate effects to development, fecundity or growth of
insect, several lectins are highly toxic to insects. In the last decade, many studies reported a role of lectins in
pest management. In particular, several plant lectins respond to different kinds of stress such as drought, fire,
wounding, high-salinity, hormone treatment and pathogen attack. This group of lectin is called as “inducible
plants lectin”. This review summarized recent progresses in research on the application of lectin as a potential
approach for integrated pest management.

Keywords: Agglutinin, insecticidal proteins, insect pest management, lectin.
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