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TOM TAT

Céc protein LEA 13 mot ho gdm nhiéu protein dugc tich lity luong 16n & giai doan phat trién muén ciia phoi
hat va trong cac mo tang truong khi cay bi stress. Cac protein nay duoc chirmg minh c¢6 vai tro trong sy hinh thanh
tinh chéng chiu diéu kién ngoai canh bét loi & thue vat nhu han, man. Gen mé hoa cac protein LEA & ng6 dugc chia
thanh 9 nhém gém: LEA 1,LEA 2, LEA 3, LEA 4, LEA 5, LEA 6, SMP, Dehydrin va AtM. Viéc ing dung cac
gen LEA théng qua ky thudt di truyén nhim cai tién tinh chiu han cho thyc vt d4 va dang dwoc nghién ciru nhidu
trén thé gi6i. Trong nghién ctru nay, hai cdu tric pCAM/35S-ZmLEAI4A4-35S va pCAM/Ubi-ZmLEAI4A4-35S
mang doan gen ZmLEAI4A phan 1ap tir cdy ngd Té vang 1 cuia Viét Nam di dugc sir dung dé chuyén gen vao 14
cay thubc 14 Nicotiana benthamiana bing phwong phéap agro-infiltration. Két qua kiém tra lai min dich giita
protein tach chiét tir mAu 14 bi lay nhidm A. fumefaciens chira cac cdu triuc da thiét ké voi khang thé dac hiéu cho
thdy c6 su biéu hién ciia protein ZmLEA14A ti t6 hop trén 14 cdy thudc la N. benthamiana. Qua d6 cho thiy,
hai cdu trac chira gen ZmLEAI4A4 da dwoc thiét ké hoan chinh dé hoat déng phién mi va dich ma trén cdy mo
hinh va sin sang cho cac nghién ciru chuyén gen én dinh vao thuc vat.

Tir khéa: Agro-infiltration, biéu hién gen, ngé, Nicotiana benthamiana, ZmLEA14A

MG PAU

Chure ndng cua cac protein LEA trong thuc vat
duoc cac nha khoa hoc quan tam dén 14 chirc ning bao
vé thanh té bao. Protein nay duoc phat hién c6 nhidu
trong hat va trong cac mo tang truong khi cay bi stress
do thiéu nudc, do man, va do lanh (Grelet et al., 2005,
Goyal et al., 2005). Phéan tich mtc d6 biéu hién cua
protein LEA va dic diém c4u tric dai phan tir cho thay
vai tro bao vé cdy chdng chiu mit nudc cia cac
protein nay (Ingram, Bartels, 1996). Theo nghién ctru
cua Battaglia nam 2008, cac protein LEA dugc phan
thanh bay nhom khéac nhau. Cac protein LEA thudc
nhém 1, 2, 3,4, 6 va 7 1a céc protein LEA dién hinh
c6 tinh wa nudc, cd ty 1€ cysteine va du luong
tryptophan thdp, ty 1& cac glycine, axit glutamic,
lysine va du lugng threonine cao. Nguogc lai, protein
LEA nhom 5 c6 ham lugng ky nude cao. Dya trén cac
chudi axit amin va cac motif, protein LEA nhém 5
dugc phan thanh ba nhom nhé 1a 5A, 5B va 5C
(Battaglia et al., 2008). Cac phan nhom protein LEA
5C dugc dic trung boi ty 18 wa nudce thap, ty 18 du

lwong khong phan cuc cao va cu triic nhiét khong 6n
dinh (Battaglia et al., 2008; Wolkers et al., 2001;
Wang et al., 2014). Hon nita, cac protein LEA 5C
duogc gp lai va co nhiéu dai p hon dudng xoén bc o,
khac voi nhdm 5A va 5B (Hundertmark et al., 2008;
Wang et al., 2014). Nhitng khac biét vé ty 1& du luong
va dac diém vat ly ciia nhom 5C véi cac nhom protein
LEA khéc lién quan nhiéu dén kha ning chiu stress.

Gan day, do sy phat trién cua cong nghé giai
trinh ty méi, toan bg trinh ty by gen cia cac loai cay
¢6 gia tri nhu laa, ngé va bong da dugc nghién ctru
(Li et al., 2018; Hirsch et al., 2016; Li et al., 2015).
Dua vao chudi protein LEA, céc ho protein LEA co
thé dwgc xac dinh va mo ta thong qua cac phwong
phép du doan toan bo hé gen. Trong cay lua, 34 gen
ung ctr vién LEA (OsLEA) da dugc xac dinh thong
qua tim kiém HMMER (http://hmmer.janelia.org/)
(Wang et al., 2007). Bing cach sir dung phuong phap
tuong tu 242, 136 va 142 vung DNA ng cir vién ma
hoa protein LEA di dwgc xac dinh trong ba gidng
bong vung cao 1a Gossypium hirsutum, G. arboreum
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va G. raimondii (Magwanga et al., 2018). 83 protein
bao gdbm 51 thanh vién trong Arabidopsis va 32
thanh vién gia dinh trong cdy ngdé dd dugc phéan
thanh 9 nhom gdm LEA 1, LEA 2, LEA 3, LEA 4,
LEA 5, LEA 6, SMP, Dehydrin, va AtM (Li et al.,
2016). Gen va motif ciu tao cta cic thanh vién LEA
¢6 tinh bao tha cao & mdi nhém, biéu thi chuc nang
bao ton. Nghién ctru cho thiy ring gen ZmLEA di
dugc phan phdi khong déu trén nhidm sic thé ngo.
Nhidm sic thé 8 chira 7 thanh vién LEA, trong khi
d6 14 nhiém séc thé 2 va 4 chi chua 1 thanh vién. 6,
5 va 4 gen LEA dugc phan phdi twong tng trén
nhiém sic thé 1, 6 va 3. Tam gen LEA con lai dugce
phéan bd trén cac nhiém sic thé 5,7,9val0 (Li et
al., 2016). Viéc st dung ky thuat di truyén dé su
dung cic gen LEA nhim cai tién tinh chdng chiu kho
han cho thyc vat trong diéu kién ddng rudng ciing da
duogc nghién ctu (Grelet et al., 2005, Xiao et al.,
2007). Vi du, gen HVA1 ma héa protein LAE nhom
3 cua cdy ltia mach (Hordeum vulgare L.) da chuyén
nap thanh cong vao cdy lua dé ting cuong tinh chdng
chiu kho6 han va man trong diéu kién & nha ludi (Xu
et al., 1996). Cac nghién ciru cho thdy viéc sir dung
gen LEA trong nghién ciru chuyén gen nhim ting
cuong tinh chiu han cho cdy s& c6 tiém ning tng
dung tbt.
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Trong cong bd truéc cia chiung t6i, gen
ZmLEA144 tir cay ngd Té vang 1 clia Viét Nam da
duogc phan lap, tach dong, qua phan tich trinh ty va du
doan cac motif trén ving gen ZmLEAI4A cho thiy
gen nay nam trong nhom 5C ciia ho gen ZmLEA &
ngd. Hai céu tric vector PCAMBIA1300 mang gen
ZmLEA14A4 &3 dugc thiét ké va bién nap vao vi khuén
A. tumefaciens (Bui Manh Minh et al., 2019). Trong
nghién ctru nay, chung toi trinh bay két qua chuyén
gen ZmLEAI4A tam thoi vao cdy mo hinh thube 14
nhim kiém tra sy hoat dong biéu hién ra protein cua
gen & ca 2 cdu tric da thiét ké.

VAT LIEU VA PHUONG PHAP
MAu thye vét va chiing vi khuén

Cay thubc 14 N. benthamiana duge luu triv tai
Vién Nghién ctru Hé gen. Cac chung vi khuan: 4.
tumefaciens EHA105 mang vector pCAM/35S-
ZmLEA14A4-35S va pCAM/Ubi-ZmLEA144-35S da
duoc thiét ké tai Vién Nghién ciru Hé gen. So db cac
chu triic dugc trinh bay trén hinh 1.

Neol Noil HindIII
RB

35S ter

CaMV35S

Noil

BamHI HindIIl

RB
ZmLEAI4ABN

Ubiquitin 358 ter

Hinh 1. So' db vector pCAM/35S-ZmLEA14A-35S va pCAM/Ubi-ZmLEA14A-35S.

Biéu hién tam thoi trong cdy thuéc li N.
benthamiana

Chung vi khuan A. tumefaciens EHA105 ¢ chita
Ti plasmid dugc nudi cay trong méi truong YEB chira
khang sinh Kanamicine (50 mg/l), Rifamicine (50
mg/l) qua dém & 28°C. Sau khi ly tim dich khuan &
4°C véi tbe dd 5000 v/p trong 10 phut, cin té bao duge
hoa tan lai trong dém chta 10mM MES va 10mM
MgSO,. Dich hoa tan dugc gilr trong da 20 phut. Sau
d6, dich khuén dugce bom nhe nhang vao 14 cay thudce
14 N. benthamiana 4 - 6 tuin tuéi, giai doan 4 - 6 14.
Cay tiép tuc duoc trong trong diéu kién 24°C, 16 gid
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chiéu sang/ 8 gi¢ ti, 6 4m 80%. Sau 3 ngdy, mAu 14
tai cdc vi tri da ti,ém vi khuan 4. tumefaciens dugc thu
thap dé tach chiet protein (Huynh Thi Thu Hué et al.,
2008).

Kiém tra sw biéu hi¢n ciia gen bang kj thuit Western
blot

Mau la thube 14 dugc nghién bang nito 16ng, sau do
hoa tan trong dém SDS (50 mM Tris-HCI, pH 6,8, 2%
SDS, 0,1% (w/v), Bromophenolblue, 10% (v/v)
Glycerol), bién tinh mau & 95°C, 10 phut va ly tim
4300 v/p, 30 phut, 4°C. Vi 10 - 30 pg protein sau khi
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duoc phan tich bang dién di SDS-PAGE (10%
polyacrylamide), sau  do chuyén 1én  mang
nitrocellulose bing may chuyén mang Fast blotter
(Thermoscientific) & 25V, 1.3A trong 20 phat. Sau khi
duoc blocking bang sira tach béo 5% trong 5 gid, mang
duoc u v6i khang thé AP conjugated antibody da dugc
hoa lodng 1:2000 trong 10ml Dilution buffer lic nhe
trong 2 gio ¢ nhi¢t d0 phong. Rra mang véi 20ml
TBST va 20ml TBS. Véi 10ml dung dich 1-Step
NBT/BCIP b6 sung 1én mang va u trong 15 - 30 phut
hodc cho dén khi xuét hién mau. Sau do, rira mang voi
nudc trong 10 phiit va lam kho mang trén gidy tham.

KET QUA VA THAO LUAN

Chdm séc va huén luyén ciy N. benthamiana trong
Pphong thi nghiém

Viéc biéu hién tam thoi gen trén cay thude 14 c6
thé tién hanh trén mot vai loai. Tuy nhién, loai thude
14 N. benthamiana da dugc nhiéu tac gia chon dé lam
biéu hién protein theo phwong phéap biéu hién tam thoi
thong qua A. tumefaciens nhu protein CrylA (c) tir vi
khuén Bt, protein GP5 tir virus gay bénh tai xanh lon
va protein HA/H7N9 polymer dung hop IgMFc
(Huynh Thi Thu Hué ef al., 2008, HS Thi Thuong et
al., 2015; Lé Thi Thuy et al., 2017). Loai N.
benthamiana thich nghi véi didu kién khi hau 6n doi
nén nhiét do thich hop 1a 21 - 24°C va 1a loai vu Am.
Nhung véi khi hdu ctia nudc ta 1a nhiét doi thi viéce
trong loai nay dai tra trong diéu kién ty nhién rat kho
khan. Chung toi da thir cac didu kién chim séc cdy
con khac nhau trong phong thi nghiém va da tim dugc
diéu kién thich hop nhu sau: Hat ctia cdy thude 14 dwoc
cho gieo mam trong moéi truong MS dic, khoang 3 - 4
tuan dudi didu kién chiéu sang 12

B

gi0, nhiét d¢ 24°C. Sau do, cay con dugc da dua ra
gia thé dat tron trau de trong cdy trong _phong thi
nghiém trong 1 - 2 tudn voi thoi gian chiéu sang 12
gio, d6 am 80%, nhiét d¢ 24°C. Nhu vay, viéc cdy
dugc trong hoan toan trong didu kién phong thi
nghiém di cho két qua tot do chung toi da toi wu dugce
vé nhiét d6 va d6 am thich hop khi trong cay trong
phong thi nghiém.

Nhiém vi khuin A. tumefaciens tdi té hop vao ld cdy
N. benthamiana

Hai ching vi khuén 4. tumefaciens chita vector
mang gen ZmLEA14A d3 dugc thiét ké 1a pCAM/35S-
ZmLEA144-35S va pCAM/Ubi-ZmLEA14A-35S
(Hinh 1 mb ta 2 so dd cua 2 vector ndy). Trong 2 céu
trac, gen ZmLEAI4A déu duoc gén véi doan peptide
cmyc dé lam ddu higu nhan biét cho khang thé dac
hiéu khang cmyc va kich thudc 1y thuyet protein dugc
tinh toan la khoang 22kDa. Vi thé, néu protein
ZmLEA144 dugce biéu hién trong 14 cdy s& dugc phat
hién nho sir dung khang thé dic hiéu khang cmye.

Sau khoang 4 - 6 tuan trong trong diéu kién do 4m
cao va nhiét do thich hop 24°C, cdy di dat dén giai
doan 4 - 6 14 (Hinh 2A) dugc sir dung dé tiém khuin
vao la (Hinh 2B). Vi khudn dugc nudi cdy ¢ 28°C
trong 12 gio dugce ly tim thu cin té bao va dugc hoa
tan lai trong moi truong c6 chira MES va MgSO, dé
6 moi truong phu hop nhim kich hoat kha ning biéu
hién clia cau tric trén vector. Mdi 14 cdy duoc nhiém
khuén tai nhidu vi tri khac nhau, trén mdi cdy st dung
3 - 4 1a dé nhiém khuan. L4 cdy sau 3 ngay nhiém
khuédn dd c6 déu hiéu cta sy phan tng véi vi khuén
tai vi tri tiém va chuyén sang mau vang thi dugc thu
thap dé tach protein tong s (Hinh 2C).

Hinh 2. Cac budc thye hién nhiém khuan vao 14 cay N. Benthamiana. (A) Cay N. benthamiana giai doan 4 - 6 1a; (B) Nhiém
khuén vao 14 cay bang xi lanh; (C) La cay sau 3 ngay nhi&m khuén.
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Kiém tra protein tong sé va lai Western blot

Protein tong sb tir cc la trén 1 ciy dugc tach
chiét va do ndng do protein. Khoang 20ug protein
tdng s dugc dién di trén gel acrylamide dé kiém tra.
Trong mot vai 1in nhiém diu tién, cho thdy lwong
protein thu dugc khong dat yéu cdu & cac miu thi
nghiém (sb liéu khong cong bo 0 day). Voi lan lay
nhiém va tach protein tong sb tlep theo (Hinh 3),
lwong mau l4 ding dé tach protein tong s6 duoc ting
1én (3 14/1 cdy), sau qua trinh tach chiét, 30p1 protein
tong s6 duoc dung dé dién di. Két qua cho thay, 601
v6i 14 khong ¢6 vi khuan thi luong protein tong so it
hon trong cé céc lan tach chiét. Cac miu protein tong
s6 nay duoc sir dung trong thi nghiém lai Western
v6i khang thé cmyc-APconjugate. Tuy nhién, trong
lin nay thi nghiém lai chua cho két qua dwong tinh
do chiing t6i da sir dung mot lugng khang thé kha
lodng (ti 1€ 1: 5000) khi lai. Mdc du vay, chung t6i
ciing dy doan do ham lugng protein tong sb dugc
tach chiét va dién di chwa nhidu vi thé thi nghiém
nhidm khuén 1én 14 duoc lap lai va co thay ddi cho
ti wu hon.

Vi khun tiép tuc dwoc tiém nhiém vao 14 thude
1a v&i mot s6 thay ddi nhu thay ddi thanh phin dung
dich MES dung hoa tan vi khuén tir 5SmM dén 8 mM
va 10mM MES cung v6i 10mM MgSO, va tbe do
ly tam thu té bao vi khuén dugc giam tr 5000v/p
con 4300 v/p dé tranh v& té bao hon. Sau 3 ngay lay
nh1em két qua tach chiét proteln tong sb cua cac
miu di dong déu hon. Mot diém nhan thdy dong
nhat ctia nhitng 1an nhidm khéc nhau la déu c6 bang
protein trén 45kDa kha dam & mau pCAM/35S-
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ZmLEA14A4-35S (Hinh 4) Ngoai ra, voi dich vi
khuén hoa trong dung dich MES/MgS04 & 10mM
thi luong protein thu dwgc nhidu hon va c6 bang
45kDa dam hon. Lugng protein thu dwgc cua cac
mau pCAM/35S-ZmLEA14A4-35S cao hon cac mau
pCAM/Ubi-ZmLEAI4A4-35S. DPiéu nay c6 thé ly
giai rang: sy biéu hién mdi ching cé sy khac nhau
trén 14. Sau d6, phan tng lai Western duogc tién
hanh véi protein & 1dn nhiém nay va tin hiéu lai da
xuat hién & vung kich thuéc tuwong Gng trén mau
pCAM/35S-ZmLEA144-35S  va  pCAM/Ubi-
ZmLEAI14A4-35S. Tur d6 cho théy ¢6 su biéu hién ra
protein tai tb hop trén 14 N. benthamiana, kich
thudc cua bang tin hi¢u lai 16n hon kich thudc du
doan cua protein ZmLEAI14A khi thiét ké vao
vector. Pidu nay dugc giai thich 1a do trong qua
trinh thiét ké gen ZmLEAI4A d3 gin thém dudi
nucleotide ma hdéa cho peptide KDEL vao vung
cudi cua gen. KDEL 1a mot doan tin hiéu dé dan
duong protein sau khi tong hop thi dugc chuyén dén
lu6i noi chat. Trong thyc vat, quéa trinh dudng hoa
hodc qua trinh xtr Iy hdu dich ma thuong xay ra
trong lu6i ndi chat va didu nay xay ra dbi voi rat
nhiéu protein. Vi vay, protein ZmLEAI4A sau khi
biéu hién co6 thé dd co xay ra qua trinh xu 1y hau
dich ma nén tao protein c6 kich thudc 16n hon dy
doan khi thiét ké. Vi két qua lai Western blot ¢
tin hiéu lai trén cdc mau pCAM/35S-ZmLEAI4A-
35S duong chay 35S1 va 3582, mau pCAM/Ubi-
ZmLEA144-35S dudng chay Ubi4, cho thiy gen
ZmLEA14A4 da biéu hién ra protein ¢ trén 14 cay N.
benthamiana (Hinh 5).

KDa M 35S1 35S2 35S3Ubil Ubi2 Ubi3 (-)

Hinh 3. Két qua tach chiét protein tong s6. M: Marker protein, (-): l4 khong nhiém khuén, 35S1-3552-35S3: Ia nhiém khuan
mang pCAM/35S-ZmLEA 14A-35S; Ubi1-Ubi2-Ubi3: 14 nhiém khuan mang pCAM/Ubi-ZmLEA14A-35S.
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3582 3581

Ubi4 Ubi3 Ubi2 Ubil

)

M  KDa

Hinh 4. Két qua tach chiét protein tong s6 sau khi t6i wu diéu kién nhiém khuén. M: Marker protein, (-): la khong nhiém khun,
3551-3552-35S3: 14 nhiém khudn mang pCAM/35S-ZmLEA14A-35S; Ubi1-Ubi2-Ubi3: 1a nhiém khudn mang pCAM/Ubi-

ZmLEA14A-358S.

KDa M (-) Ubil

Ubi2  Ubi3

Ubi4  35S1 3582

Hinh 5. Két qua lai Western thé hién s biéu hién cta protein ZmLEA14A. M: Marker protein, (-): 14 khong nhiém khuén,
3551-3552-35S3: 14 nhiém khuin mang pCAM/35S-ZmLEA14A-35S; Ubi1-Ubi2-Ubi3: 14 nhi&m khudn mang pCAM/Ubi-

ZmLEA14A-35S.

Phuong phéap biéu hién tam thoi trén 1a da duoc
sir dung rong rai nham kiém tra sy biéu hién cua gen
trong cdu tric m&i nhd wu thé nhanh va khong yéu
cu phai co chi thi chon loc ¢6 trén vector do vay sé
d& dang cho cac thao tac khi nghién ctru. Pong thoi,
biéu hién tam thoi trén céc té bao thuc vat s& wu thé
hon khi biéu hién trong té bao prokaryote hay hé biéu
hién khac. Vi du, cac gen c6 intron s& van dugc biéu
hién vi di c6 sin cac hé thong can thiét cho chinh
sira sau phién mé va dich mi trong té bao thuc vat
(Hellens et al., 2005). Sy biéu hién tam thdi cua gen
trong té bao biéu mo cua cdy thude 14 co tinh hiéu
qua cao hon hén so v6i ciy Arabidopsis. (Sparkes et
al., 2006). Bén nay, hé thong biéu hién tam thoi véi
vu thé nhanh va c6 thé trién khai quy mé 16n da duoc
sir dung rong rii dé nghién ctru tac dong qua lai cia

mot s6 protein ciing tham gia trong mot con dudng
sinh téng hop nao d6, vi du téng hop acid béo LC-
PUFA (Wood et al., 2009), DHA (Petrie et al., 2010)
hay tng dung trong viéc san xuét khang thé va khang
nguyén ciia mot sd tic nhan giy bénh nhu Ebola
virus (Huang et al., 2010), Influenza virus (Landry
et al., 2010), Human immunodeficiency virus
(Rosenberg et al., 2013, Sugata et al., 2018), Dengue
virus (Kim et al., 2015), Plasmodium falciparum
(Beiss et al., 2015), va Rift Valley fever virus
(Sandiswa et al., 2019). Nhu vay, viéc lya chon biéu
hién tam thoi gen ZmLEAI4A trén cay N.
benthamiana 1 phi hop va dong thoi di co két qua
biéu hién ra protein cho thiy hai cdu trac dwgc thiét
ké da hoat dong tot trén ciy mo hinh va sin sang cho
céc nghién ciru chuyén gen 6n dinh vao thuc vat.
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KET LUAN

Nghién ctru ndy da st dung phuong phap biéu
hién tam thoi dé kiém tra duoc su biéu hién cua gen
ZmLEAI4A trong hai céu traic pCAM/35S-
ZmLEA14A4-35S va pCAM/Ubi-ZmLEA14A4-358S trén
ciy mo hinh. Protein ti to hop di dugc biéu hién trén
14 cay thudc 14 N. benthamiana thé hién qua két qua
lai Western dwong tinh v6i khang thé dic hiéu khang
cmyc. Qua d6 cho thdy, hai ciu truc chira gen
ZmLEA144 d3 duoc thiét ké hoan chinh dé hoat dong
phién ma va dich ma trén cdy mo hinh va sin sang cho
céc nghién ctu chuyén gen 6n dinh vao thyc vat.

Loi cam on: Cong trinh duwoc hoan thanh voi kinh phi
tir dé tai cap co so do Vién Nghién cuu hé gen chu tri.
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TRANSIENT EXPRESSION OF GENE ENCODING ZmLEA14A PROTEIN IN NICOTIANA

BENTHAMIANA PLANT
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’Graduate University of Science and Technology, Vietnam Academy of Science and Technology

SUMMARY

LEA protein family includes proteins accumulated in the late stage of embryogenesis and in vegetative tissues
of stress-confronted plant. These proteins have been demontrated to play a major role in plant response to abiotic
stresses, such as drought and salinity stress. The genes coding for LEA proteins in maize are divided into 9 groups
including LEA 1, LEA 2, LEA 3, LEA 4, LEA 5, LEA 6, SMP, dehydrin, and AtM. The application of LEA genes
to improve drought tolerance for plants by genetic engineering has also been studied extensively all over the world.
In this study, pPCAM/35S-ZmLEA14A-35S vector and pCAM/Ubi-ZmLEA14A-35S vector contained the ZmLEA 144
gene isolated from Te vang 1, these vectors were used to transient express into Nicotiana benthamiana tobacco
leaves by agro-infiltration method. The results of immunoassay between cmyc specific antibodies with proteins
from infected leaves revealed the expression of recombinant ZmLEA14A protein in N. benthamiana leaves.
Thereby, two constructs habouring the ZmLEA14A4 gene work at transcription and translation levels in the model
plant that could harnessed for stable transformation in plants.

Keywords: Agro-infiltration, expression gene, maize, Nicotiana benthamiana, ZmLEA14A
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