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Ha Hong Hanh', Bai Manh Minh', Lé Thi Thu Hién"2, Huynh Thi Thu Hug"*

"Vién Nghién ciru Hé gen, Vién Han ldm KH&CN Viét Nam
’Hoc vien KH&CN, Vién Han lam KH&CN Viét Nam

Ngay nhén bai 24/5/2019; ngay chuyén phan bién 30/5/2019; ngay nhan phan bién 3/7/2019; ngay chip nhén dang 15/7/2019

Tom tit:

Chire ning ciia ciac proteln LEA trong thyc vat dugc quan tim nhiéu 12 chirc niing bao vé thanh té bao trudc cac
stress phi sinh hoc. Viéc ing dung k¥ thuét di truyen de chuyen cac gen LEA vao thuc vat nham cai tién tinh chén

chiu kho han da dugc tlen hanh nhiéu nim nay. Poi voi cay ngd, nhom gen LEA dwgc xac dinh gom 9 nh6ém phéan bo
déu trén 10 nhiém sic thé cia ngd. Trong d6, gen ZmLEAI4A dwge xac dinh nim trong nhém 5C chira mot khung
doc mé ma hoa cho mot chudi polypeptide vgi 152 axit amin. Trong nghién ciru nay, gen ZmLEA14A phén lap tir cay
ngo dia phuong T¢é vang 1 da duwoc chuyén vao cay thuoc 14 Nicotiana tabacum dong NiC9-1, gen ZmLEAI4A nay
nam trong vector bleu hi¢n thuc vt pCAM/35S-ZmLEA14A4-35S duéi sw diéu khién ciia  promoter co dinh 358S. Cac
cay thude 1a chuyen gen dugc tao ra phat trlen tot ¢ cac giai doan khac nhau, véi ty 1¢ song trong phong thi nghi¢m
la 89,2%. Khi s dung 7 cay chuyen gen dé kiém tra bang phuong phap PCR cho thay, gen ZmLEAI44 da dugc
chuyen thanh cong vao hé gen thuoc 14 va trong dé 3 cay dugce klem tra thém bang RT-PCR cho thay gen da biéu
hi¢n ¢ mirc phién ma. Nhw vay, cAu tric mang gen nay da co thé sir dung aé chuyen gen vao cay trong dich khac

nhiam tao ciy trong mang gen ZmLEAI4A dwge ting cwdong kha ning chiu han.

Tir khéa: chiu han, chuyén gen, thuoc ld, ZmLEAI4A.
Chi s6 phén loai: 4.6

Chuc nang cua cac protein LEA trong thuc vat dugc quan
tam nhiéu 1a chiic ndng bao vé thanh té bao trudc cac stress phi
sinh hoc. Tir nhiéu nam nay, viéc tmg dung ky thuat di truyén véi
cac gen LEA nhim cai tién tinh chéng chiu kho han cho thuc vat
trong diéu kién dong rudng ciing di dwgc nghién ciru ¢ lua [1]
hay gen HVAl ma héa protein LEA nhom 3 cua cdy lta mach
(Hordeum vulgare L.) da chuyén nap thanh cong vao cay lta dé
tang cuong tinh chng chiu khd han va man trong diéu kién nha
ludi [2]. Nghién ctru cua Li va Cao (2016) da thye hién phan tich
so sanh hé gen ¢ ngd, bao gdm quan hé phat sinh chung loai, vi
tri trén nhim séc thé, su lip gen, cau tric gen va thiét 1ap hd so
biéu hién cia ho gen LEA. Tong cong 32 gen LEA da dugc xac
dinh ¢ ngd va dua trén céc thanh phan céu tric khac nhau, protein
LEA dugc chia thanh 9 nhom. T6 chitc gen va thanh phan céu tric
cua cac thanh vién gen LEA bao thu cao trong mdi nhom, céc gen
LEA phan bd déu trén 10 nhiém sic thé ciia ngd, va hién tuong
chuyén vi, lap doan hay lip doan néi tiép da gop phin mo rong ho
gen LEA. Nghién ciru nay da dy dodn mot gen LEA ma hoéa cho 1
protein LEA nhém 5 clia ngd ndm trén nhiém sic thé s 8 va ¢6
chira domain LEA-2 [3].

Trong nghién ctru trude [4], mot doan ADN mang ma c6 kha
nang ma hoa cho mot protein LEA trén giong ngd dia phuong
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Té vang 1 da dugc phan lap va xac dinh trinh ty. Poan trinh ty
ZmLEA14 nay c6 d¢ dai 693 bp vai 1 khung doc md ma hoa cho
mot chudi polypeptide véi sb luong 152 axit amin. Phan tich
trinh ty BLAST trén NCBI cho thdy, trinh tu ndy giéng toi 99%
so vai gen LEAI4A cua ngo (accession number NM_001159174),
tiép theo 1a gen LEAI4A cua cdy cao lwong (Shorgum bicolor)
(XM_002454858.2) va 1 gen gidng LEA14A ciia ké dudi cao
(ty 18 twong ddng lan lugt 93 va 87%). Protein mi hoa boi gen
ZmLEA14tv dugc du doan co khdi luong phan tir khoang 15,96
kDa véi diém ding dién 1a 6,08. Chi s6 GRAVY va chi so bat
dinh cta protein ZmLEA14tv lan luot 14 0,047 va 16,01 cho théy
day la protein 6n dinh va co mic do wa nudce rat cao. Dua theo
tim kiém trén InterProSca, protein c¢6 chira mot domain béo thu
“LEA_2”(PF03186) s€ phan vao nhom protein LEA 5C theo hé
thong phan loai cuia Battaglia. Phan tich thanh phan amino acid
cho thay, gen ZmLEA14A phan lap tir cdy ngd dia phuong Té vang
1 chira ham lugng thip céc axit amin phan cuc (23,2%) va ham
luong cao cac axit amin khong wa nudc (47,02%). Trinh tu protein
ZmLEA 14ty thé hién tinh twong ddng cao véi cac protein nhom
5C khac, thé hién sy bao thu va mdi quan hé tién héa lau dai giira
cac protein nay. Mot cdu tric vector pPCAM/35S-ZmLEA144-35S
d dugc chung t6i thit ké gdm ving mang ma cua gen ZmLEA 144
va gin thém doan peptide cmyc va KDEL tao nén ving gen tii to
hop, ching vi khuan 4. tumefaciens EHA105 mang vector trén da
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Abstract:

The function of LEA proteins in plants that has received
much attention recently is the cell wall protection against
abiotic stresses. Improving the expression of LEA genes
to enhance plant drought tolerance has been carried out
by various genetic engineering applications for many
years. In maize, the LEA genes are evenly distributed
over ten chromosomes and classified into nine major
groups. Among these LEA genes, ZmLEA14A belongs to
5C group and encodes for an open reading frame (ORF)
of a 152-amino-acid polypeptide chain. In the current
study, the ZmLEA14A4 gene was isolated from Tevangl, a
drought-tolerant maize landrace, and transferred into the
NiC9-1 tobacco line. The expression of this transgene was
driven under the control of a minimised 35S promoter.
The transgenic tobacco plants developed normally at
all different growth stages with a survival rate of 89.2%
in the laboratory condition. The ZmLEAI4A gene was
successfully inserted into the tobacco genome, and the
presence of the transgene was verified in 7 transgenic
lines by PCR. Applying the RT-PCR technique in three
transgenic lines showed that the ZmLEAI4A gene
was currently expressed at the transcription level. In
conclusion, the structure harboring the ZmLEA14A gene
could be used to transfer genes to other target crops to
improve the drought tolerance.

Keywords: drought tolerance, gene transfer, tobacco,
ZmLEAI4A.
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duoc tao ra lam nguyén liéu chuyén gen thuc vat. Trong nghién ciru
nay, chiing toi trinh bay két qua chuyén 6n dinh gen ZmLEAI4A tix
cau triic pPCAM/35S-ZmLEA144-35S vio cay thude 14 N. tabacum
nham kiém tra su hoat dong cua gen ¢ cay mo hinh.

Vat liéu va phuong phap nghién ciu
Vit ligu nghién ciru

Hat glong thube la N. tabacum NiC9-1 do Vién Kinh té Ky
thuat Thudc 14 cung cép.

Ching vi khuin: A. mumefaciens EHA105 mang vector
pCAM/35S-ZmLEA14A4-35S (hinh 1) do Phong Da dang sinh hoc
hé gen, Vién Nghién ciru Hé gen cung cép. Cac cap moi sir dung
dugc trinh bay ¢ bang 1.

HindIIT

HindIII Neol Noi

CaMV35s  CaMV33s

Hinh 1. S¢ dé vector pCAM/35S-ZmLEA14A-35S.

Bang 1. Cac cap moi st dung.

Tén mdi Trinh tw
5’- AAAGCCTGAACTCACCGC-3’

5’- GCTTTCCACTATCGGCGA -3’

HygromycinF

HygromycinR

35S promoter F 5’- CACTGACGTAAGGGATGACGC-3’
ZmLEA14ANCcolF 5’- ATTACCATGGCGCAGTTGGTG-3’
cmycKDELR 5’- TATCGACGGATCGGGCTAGAGTTCG-3’

Phwong phdp nghién ciru

Tao nguyén liéu chuyén gen: khir tring hat bang khi clo trong
4h va gieo hat trén moi trudng MS (100 hat/binh) [5]. Sau 4 ngay
hat bat dau ndy mam va khi cy phat trién dugc 1 tuan, danh gia ty
18 nay mam va cdy chuyén sang moi truong MS mdi.

Tao dich huyen phii vi khuan A. tumefaciens: mot khuén lac
don cta ching vi khuan A. tumefaciens mang vector chuyén gen
dugc chon dé cdy vio 10 ml moi truong LB long c6 bd sung khing
sinh kanamycin 50 mg/l va rifamycin 50 mg/l, nuéi qua dém ¢
28°C. Khoang 2 ml dich huyén phui vi khuan duoc chuyén sang 50
ml moi truong LB 1ong (khong bo sung khang sinh) nudi phuc hoi
trong 4h. Té bao vi khuan duoc ly tim 5.000 vong/phut trong 10
phut ¢ 4°C @é thu can. Can khuan dugc hoa tan trong moi truong
1/2 MS long, pH=5,8 dén mat do khuan dat gia tri oD, =0.7.

Chuyén gen vao ld thudc ld thong qua A. tumefaciens: cic 1a
banh té ¢6 kich thudc vira phai & cdy con khoe manh 2 tuan tudi
duge chon dé cit thanh cac manh c6 kich thude khoang 0,5 cm.
Sau 6, cic manh 14 nay duoc dat trong moi truong 1/2 MS long
trude khi bién nap dé tranh bi kho. Céc manh 14 dugc ngdm vao
dich huyén phi vi khuén, OD,,=0.7 trong 10 phut, lic nhe. Mau
la duoc tham kho bang gidy tham khir tring va dat 1én moi truong

dong nudi cdy CT1 (MS + BAP 1 mg/l) 3 ngay trong ti. Sau do,
cac manh la duoc dit 1én gidy thim hét dich khuén va chuyén lén

moi trudng tao chdi CT2 (MS + BAP 1mg/l + hygromycin). Sau
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3-4 tudn, cc cum chdi nho xuat hién tir mép cac manh 1a dugc
tach ra va tiép tuc cdy 1én méi truong tao chdi méi. Cac chdi
that phat trién dugc tach thanh ting choi riéng r€ va céy 1én moi
truong ra 1é CT3 (MS + NAA 0,1 mg/l + ‘hygromycin). Cay phat
trién hoan chinh trong binh s& dwgc chuyén ra trong ¢ bau dat.

Kiém tra cay T0 chuyén gen bang PCR: phuong phap tach
chiét ADN tong sb tir 14 non thudc 14 cia ciy 1,5 thang tudi
dugc thuc hién theo Michels va cs (2003) [6]. PCR cua cac dong
thude 14 chuyén gen duogc thyc hién voi cip mdi hygromycinF/R
dac hiéu cho gen chi thi Hyg co kich thudc 984 bp va nhan gen
ZmLEA14A v6i cap mdi 35S promoter va cmycKDELR doan ¢6
kich thude 537 bp, trinh tu mdi duge trinh bay tai bang 1. Thanh
phan phan tmg gom: 3,35 ul DEPC treated water, 1,5 ul ¢ém PCR
10X, 1 pl MgCl, 25 mM, 1 pl dNTPs 10 mM, 1 pl hygromycinF
10 pM, 1 ul hygromycinR 10 pM hodc 1 pl 35S promoterF
10 pM - 1 pl cmycKDELR 10 pl\/NI, 1 ul DNA, 0,15 ul Tag
polymerase 5 U/ul. Phan (mg duoc dién ra véi chu trinh nhiét nhu
sau: 95°C - 3 phut; (95°C - 30 gidy; 52°C - 1 phut; 72°C - 1 phut)
x 30 chu ky; 72°C - 10 phut va két thic & 4°C. San pham PCR ¢6
kich thudc 984 va 657 bp dugc phat hién trén gel agarose 0,8%.

Kiém tra cdy TO chuyén gen bang RT-PCR: ARN tdng 6 tir
mau 14 ciia cdy thude 1a chuyén gen dugc tach chiét theo hudng
dan cua bo Kit Purelink™ Plant RNA Reagent. Sau d6, mARN
duoc tach chiét theo huéng dan cua bo Kit FastTrack® MAG
mRNA Isolation ciia Hang Invitrogen va dugc su dung lam khuén
cho phan tmg RT-PCR. cADN soi don duoc tong hop tir khudn ciia
mARN bing Kit tong hop cADN Affymetrix cia Hang Invitrogen.
San phfim cADN sgi don dugc str dung lam khudn dé nhan gen.

Phan Gmg nhan gen Hyg va gen Zmleal4A tt cDNA st dung
cap moi hygromycinF/R, hodc cap modi ZmLEA14ANcolF/
cmycKDELR c6 thanh phan gom 4,75 pl H20, 1,5 pl dém
PCR 10 X, 0,5 ul MgCIL, 25 mM, 1,5 ul dNTPs 10 mM, 0,5 pl
hygromycinF 10 M, 0,5 ul hygromycinR 10 pM hodc 0,5 pl
ZmLEA14ANCcolF 10 pM - 0,5 ul cmycKDELR, 1 ul ¢cDNA, 0,5
ul DMSO, 0,15 ul Tag polymerase 5 U/ul. Phan tmg duoc thuc
hién trén may GeneAmp®PCR Systems 9700 voi chu trinh nhiét
nhu sau: 95°C - 3 phut; (95°C - 30 gidy; 54°C - 1 phut; 72°C - 1
phiit) x 35 chu ky; 72°C - 8 phut va két thic ¢ 4°C. San pham
PCR c¢6 kich thudc du kién 984 va 537 bp duoc phét hién trén gel
agarose 0,8%.

Két qua va théo luan
Tao nguyén ligu thue vit cho thi nghiém chuyén gen

Theo Banerjee va cs (2006), manh 14 banh té la nguyén li¢u
thich hop dé chuyén gen vao cdy thudc la. Hat thudc 14 dong
NiC9-1 dugc khir tring bing khi clo trude khi gieo 1én moi
truong MS dé nay mam trong diéu kién vo tring [7]. Theo Vén
va cs (2008, 2009), dung dich Javel thuong phdm nong do 30%
¢6 thé sir dung dé loai nAm mdc va vi khuan trén hat thude 14 [8,
9]. Phuong phép nay dat hi¢u qua khu trung 100%, cho ty 1¢ nay
mam cao trén 90%. Tuy nhién, d6i véi hat c6 kich thuée nho nhu
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hat thudc 14, viéc lic rira nhiéu lan tiéu tén nhiéu thoi gian cling
nhu 1am mat mot sb luong hat dang ké. Trong thi nghiém nay, hat
thude 1a NiC9-1 duoc khir tring bang khi clo theo phuong phap
cua Topping (1988), nguén khi clo tao ra tir phan ung gitta dung
dich HCI va Javel s¢ khtr tring bé mit cac hat thude 1a [10]. Cac
cdy con sau khoang 4 tun trén moi trudng MS c6 kich thudc 14
4-6 cm 1a ngudn nguyén liéu tot nhat dé tai sinh va chuyén gen
& cay thube 14.

Béng nuoi cd'y voi dung dich A. tumefaciens va cam irng
tao cum choi

Déi voi gidng NiC9-1, cac manh 1a hinh vudng kich thudc
khoang 0,5 cm dugc lic nhe trong dich huyén pht vi khuan lam
tang thé tich tiép xuc giira vét thuong thyc vat va dich khuén,
la mot trong nhimg bién phap co thé 1am tang kha nang xam
nhap cia vi khudn vao trong t& bao thuc vat, dan ti ting hiéu
qua chuyén gen. Do vector pCAM/35S-ZmLEA14A-35S ¢6 mang
doan gen khang kanamycine, nén cdc moi truong sau bién nap
déu dugc bd sung 50 mg/l kanamycine dé chon loc cic cum
chdi chuyén gen. Trong nghién ctru nay, nhimg két qua vé cum
chdi/cay dé cap dén 1a nhimg cum chdi/cay song sot trén moi
trudng chon loc co chira kanamycine. Thi nghiém chuyén gen
ZmLEA144 vio cay thude 1a NiC9-1 duoc lap lai 2 lan, mdi lan
voi 30 manh la nguyén liéu. Sau 10 ngay tai nhing vét cit &
céc manh 14 xuat hién nhiing cum té bao cung, c6 mau xanh 1a
(hinh 2B). Vi 30 manh 14/1an bién nap (Iap lai thi nghiém 2 lan)
thu dugc 49 manh 14 c¢6 cam ung, dat ty 1¢ khodng 81,6% (bang
2). Song song véi thi nghiém chuyén gen, thi nghiém dbi
chimg duoc thiét 1ap bang cach dit cac manh 14 thude 14 NiC9-1
truc tiép 1én moi truong CT1 va CT1 c6 bd sung khang sinh diét
khuén va khang sinh chon loc. Toan bo ménh 14 khong chuyén
gen duoc dit 1én moi trudng ¢6 b sung khang sinh déu vang dan
va chét. Trong s6 8 manh 14 ¢ 2 1an thi nghiém dit 1én moi truong
cam ng khong bd sung khang sinh c6 7 manh 14 tao mo seo, dat
ty 1¢ 87,5%.

(D)

®)

Hinh 2. Cac giai doan phat trién clia cay N. tabacum chuyén
gen ZmLEAT14A. (A) Manh la dat trén moi truong cadm dng; (B)
Cum chdi xuat hién trén moi trudng chon loc; (C) Tach choi
chuyén sang moi trudng ra ré; (D) Cay phat trién hoan chinh
trong binh; (E) Cay phat trién ngoai bau dat.



Bang 2. K&t qua cam ting chdi tif manh 14 va két qua tao choi.

Sblinlipx SO miu ToE  Sbmin Tong  Sb chii
Lo thi nghi¢m $6 mAu thi cam N H 50 trung
. (%) tao choi A N
nghiém ing choi binh
pCAM/35S-ZmLEAI4A 2x30 49 81,6 4 126 3,240,25
WTI1 2x4 0 0 0 0 0

W12 2x4 7 87,5 6 21 344025

Ghi cha: WT1: médnh 14 thudc 14 khong chuyen gen dat Ién moi truong
6 b3 sung khang sinh; WT2: manh 14 thudc 1a khong chuyén gen dat lén
mdi trudng khong bd sung khéang sinh.

Sau khoang 2 tudn, bit dau quan sat dugc nhimng chdi
nho. Tach cac chdi nho va cdy trén moi truong MS co ban,
khong bd sung chit diéu khién sinh trudng. Sau 3 tuan,
100% manh 14 16 khong chuyén gen déu thu dugc chdi, voi
ty 1¢ trung binh 1a 3,4+0,25 choi/manh 14. S6 lugng mau
tao chdi 1a 43 véi s6 chdi trung binh 3,2+0,25 chdi/manh 14
(bang 2, hinh 2C). Nhu vay, khong c6 su khac biét dang ké
trén cac 16 cay chuyén gen va khong chuyén gen, ching to
qué trinh tai sinh cdy thudc 14 thiét 1ap trong thi nghiém nay
¢6 hiéu qua.

Tao ré va phit trién cdy hoan chinh

Tao ré 1a khau cudi cung trong nudi cdy in vitro va co
¥ nghia quan trong d6i véi k¥ thuat chuyén gen ¢ thuc vat.
Van tiép tuc lap lai quy trinh tai sinh thudc 14 da cong bd
cua Van va cs (2008, 2009), mdi truong MS b6 sung 0,1
mg/l NAA dugc thir nghiém tao re thude 14 NiC9-1 in vitro.
Sau 4-5 tudn, quan sat thay ré xuat hién ¢ hau hét cac ch01
ty 1€ gan 90% (bang 3, hinh 2D). Cac ch01 déu phat trién
xanh tot va tao nhiéu la moi. Quan sat thdy cac chdi khong
chuyén gen trén moi truong ddi ching cling ¢6 qua trinh tao
ré twong tu. Céc ciy c6 4-8 14 va 3-5 ré duoc lya chon dé
chuyén ra moi trLr(mg hf)n hop, dat/trau theo ty 1& 1/1. Két
qua cho thiy, loai gia thé (dt/trdu vai ty 18 1/1) cho ty 18 cay
song cao 1én dén 89,2%.

Bang 3. Két qua chdi ra ré va phat trién cay hoan chinh.

S6 céy trong Sg'i cdy

O S0 chdi cdy trén $6 chi Sy f Ty 1é
Eutbinchion moi trudmg ra ré raré phoglAg o song (%)
nghiém 0t
pCAM3SS-ZmLEA14A4 126 110 110 99 89,2
WTI1 0 0 0 0 0

W12 21 21 21 19 90,4

Ghi cha: WT1: manh 14 thudc 1a khong chuyen gen dat 1én moi trudng
6 b3 sung khang sinh; WT2: manh 14 thudc 1a khong chuyén gen dat lén
mai trudng khong bd sung khéang sinh.

Kiém tra sw cé mdt va biéu hi¢n ciia gen chuyén bang
PCR va RT-PCR

Trudc tién, 7 cdy thudc 14 chuyén gen 1,5 thang tudi
phat trién binh thuong trén méi truong dat duge chon dé
tach chiét ADN tong sb tir 14 non. Anh dién di cho théy
san pham ADN tong s6 dugc tach chiét kha sach va nguyén
ven, khong 1an tap chat, it bi phéan huy, dam bao dat yéu
cau cho cac thi nghlem tiép theo (hinh 3A). Phan tng
PCR duogc thuc hién véi khudn 1la mau ADN tong s6 tach
tir 1a cay thudc 1a cac dong chuyén gen sir dung cip mdi
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la Hygromycin F/R dé nhan gen vung gen chi thi khang
hygromycin (984 bp). San pham PCR dugc kiém tra thong
qua dién di trén gel agarose 0,8% va két qua dién di cho
thdy 7 cdy thudc 14 chuyén gen déu xuét hién san pham PCR
dac hi€u, c6 kich thude khoang 984 bp nhu tinh toan ly
thuyét (hinh 3B). Cac ciy thuoc 1a chuyén gen ZmLEA4A
duong tinh khi PCR voi cap mdi HygromycinF/R dugc tlep
tuc kiém tra bang cap mdi 35S promoterF/cmycDKELR dé
nhan doan gen ZmLEA 14A+cmycKDEL (657 bp). Két qua
trén hinh 3C cho thay san phdm PCR dic hiéu da xudt hién &
7 cay thude 1a thi nghiém. Nhu vay, gen Hyg va ZmLEA14A
c6 mat trong hé gen 7 cay thude 14 chuyén gen.

+ () 1 2 3 4 5 6 7 M kb

0,98 -
0,75

- 0,657

Hinh 3. PCR kiém tra su c6 mat cia gen Hyg va gen ZmLEAT4A
trén cac cay thudc 14 T0. (A) Dién di ADN tdng s6 tach tu
cac mau thudc 1a chuyén gen; (B va C) Két qua nhan gen Hyg
va ZmLEAT4A: (+) S&n phdm PCR ti plasmid pCAM/35S-
ZmLEA14A-35S; (-) S4n phdm PCR tif ADN cla cay wild type;
1-7. San phdm PCR ti ADN cla cac cay thudc la chuyén gen
ZmLEATA4A.

Dé danh gia kha ning biéu hién phién mi ciia gen chuyén
trong cu trac chira gen ZmLEA14A, chung toi da tién hanh
tach chiét ARN cua 3 dong thudc 1a chuyén gen s6 1, 2, 3
va mot dong wild type (-). Cap mdi HygromycinF/R dugc
st dung cho phan tng RT-PCR nhan gen Hyg. Két qua cho
thdy, 3 dong chuyén gen déu xut hién bing ADN c6 kich
thudc gan 1 kb va bang ddi chimg duong (+), chung t6 3
dong thudc 14 chuyén gen ¢ sy phién ma cia gen Hyg &
muc d0 mARN (hinh 4A). Sau do, chay phan ung RT-PCR
v6i cap moéi ZmLEA14ANcolF va cmycKDELR dé kiém
tra sy phién ma gen ZmLEAI4A. Két qua dién di cho thiy,
xuit hién bang ADN kich thudc trén 0,5 kb (537 bp) va
bang v&i d6i chimg dwong (+), nhu vay da c6 sy phién ma
ctia gen ZmLEAI4A & cay thudc 14 (hinh 4B).
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Hinh 4. RT-PCR kiém tra su c6 mat cia gen Hyg va gen ZmLEAT4A
trén cac cay thudc la. (A va B) Két qua nhan gen Hyg va ZmLEAT4A:
(+) S&n phdm PCR ti plasmid pCAM/35S-ZmLEAT4A-35S; (-) San
pham PCR tif cDNA clia cay wild type; 1-3. San phdm PCR tif cDNA
clia cac cay thudc 14 chuyén gen ZmLEAT4A.

Trong linh vuc chuyén gen thuc vat, dé kiém tra su biéu hién
ctia vector thyc vat da thiét ké, cay thude la dugc xem xét nhur 14 loai
cdy mo hinh phuc vu cho cac nghién ciru danh gia chirc nang gen,
bai vi hé thong tai sinh va tiép nhan gen ngoai lai cua cay thude rat
hiéu qué, thoi gian phan hoa tir md dén tao cdy hoan chinh kha ngén,
mit khéc cay thudc 14 1 cdy ngin ngay, d trong va chim soc nén
d& dang thu dugc hat dé nghién ciru cac thé hé tiép theo. Sau khi da
¢6 két qua biéu hién cta gen trong cdy mé hinh thi thyc hién vide
chuyén gen vao cdy dich. Tir ndm 1986, gen CP phén lap tir virus
kham thudc 14 (TMV) da dugc sir dung dé chuyén vao cay thude 14,
gen CP biéu hién t6t cho thdy bénh kham thudc la cham phét trién
va hon 50% cy chuyén gen khong phat trién cc triéu chimg bénh
[11]. Noi doc t6 tir Bacillus thuringiensis (Bt) dugc biéu hién trong
thudc 14 cho thdy cdy c6 kha nang khang con tring buém [12]. Tai
Viét Nam tir nam 1989, Nguyén Lién Chi va cs di chuyén thanh
cong gen khang kanamycin vao mé thube 14 (Nicotinana tabaccum)
bang vi khuan 4. tumefaciens [13]. Nam 2013, Bui Vin Thing va cs
di tao duoc cdy thude la chuyén gen cod4 mé hoa choline oxidase
tang cuong kha nang chiju man cho cay [14]. Ha Héng Hanh va cs
(2013) cung d4 phan 1ap gen mi hoa chitinase chuyén gen va kiém
tra sy biéu hién clia gen trong cdy thudc 14 & mirc 4o RT-PCR trong
mdt nghién cau nhim tao cay chuyen gen c6 kha nang khang nam
[15]. Viéc chuyén cac gen c6 lién quan dén chirc ning bao vé té
bao thudc nhom gen LEA da dugc thyc hién ¢ nhiéu nghién clu
thir nghi¢m trén cdy mo hinh nhu gen ma héa protein 5C LEA cua
cdy lac da dugc chuyén gen va biéu hién ¢ thudc 14 [16] hay gen
SiLEA14 tir cay ké vang (S. Italica) dugc chuyén gen va biéu hién
trén cay Arabidopsis [17] nham kiém tra kha ning ting cuong stc
chéng chiu cho cdy. Nhur vdy, trong nghién ctru nay viéc tao ciy
thude 14 c6 su biéu hién gen chuyén ZmLEA144 cho thiy céc cau
tric da hoat dong trén cay thudc 14 1a phu hop v6i nhing nghién ciru
da ¢6. Cau tric ndy c6 thé sir dung de chuyén gen vio cay trong dich
khac nhu lua, ngo nhim tao cdy trong mang gen ZmLEAI44 dugc
ting cudng biéu hién.
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Trong nghién ctu nay, gen ZmLEAI4A4 da duoc chuyén thanh
cong vao cdy thude 14 dong NiC9-1. Céc cdy thube 14 chuyen gen
phat trién tot ¢ cac giai doan khéc nhau, voi ty 1¢ cdy song sot
trong phong thi nghiém la 89,2%. Trong sb cac cay chuyen gen,
c6 7 cay biéu hién duong tinh véi phuong phap PCR cho thiy gen
ZmLEAI44 da dugc chuyen thanh cong vao hé gen thudc 1a, trong
d6 3 ciy duogc kiém tra bang RT-PCR cho thiy gen ZmLEAI4A4 biéu
hién 6 mirc phién ma. Nhu vy, cdu trac mang gen nay c6 thé sir
dung dé chuyén gen vao cdy trong dich khac nham tao ra cy trong
mang gen ZmLEA144 dugc tang tinh chiu han.
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