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TOM TAT

Defensin thue vat 13 protem da chirc nang, 6 khi nng G ohé qué trinh dich mé, anh hudng dén
chitc néng cda kénh mang, lam suy yeu vi sinh tang cudng khi ning chong chiu kém, 1m thay
461 trang (hdr ox1 hod khu clia ascorbic acid va dic bidt ire ché hoat d3ng a-amylase cia rudt cén
tring. Bai béc nay trinh bay két qui chuyén pen ZmDEF] (de/ensml) phan lip tir cdy ngd dia
phuong c6 kha ning khing mot cao vdo giong ngé Si Ma Cal Két qua 3 lan bién nap gen
ZmDEFT vac 90 phdi ngd non thu duge 15 chd, co 8 chira re va S cdy trdng trong nha hrdi.
K_lem tra sy cd mat cla gen chuyen trong 5 chy chuycn gen bang ky thuat PCR, ca 5 cay ngd
chuyén gen déu duong tinh. Hign suit chuyén gen li 5,56%. Két qui ndy 13 co s& dé tiép me

nghign clru tao cay ngd chuyén gen c6 kha nang khang lai mot hai ngd
Tir khéa: Chuyén gen qua Agrobacterium, defensin thuc vdt, ZmDEF] gen, dtc ché a- amylase,

phdi ngd

MO BAU

Cay ngd (Zea mays L.) 12 mft wong nhimg
ciy npll cde chinh c6 ning sudt cao va £1a tri
kinh & 1on cua loi ngudi. Ngd 6 ham luong
unh bot Kboing 7LY%, 9-10% 14 protein, 9% 13
lipid nén ngé da, dang 13 thuc an chi ybu ciia
khuang 50% tong din s, nguyén lidu ché
bién thirc in gia suc, nguyén liéu cho nhidu
nginh cdng nghigp ché bién thi cong my
nghé...{3). Trén thé giGi, ngé 1a mét trong
nhimng @5i tuyng nghién ctu chinh wong khoa
hoc ndng nghiép va da tré thanh d&i tugmg
chuyén gen dang duge quan tim vér 1én. Nbu
chu vé lrong thyc, thic &n chan nudi va nhién
ligu trén thé gici ngay mdt ting [5]. Tuy
nhién, tén thét sau thu hoach & ngd do cén
tring 43 1am han ché an ninh lvong thuc trén
toan thé giGi [6]. Trong thdi gian luu trik tai
kho, st tén thit do sau hai gy ra la hon 30%
sin hrong. Hon nita, nang suat, san luong ngd
bj bién dong lon béi tdc ddng cua han bin, nd
gay giam trung binh 15% san luong trén todn
chu twong dwong véi hon 120 trigu tén bi mét
di hang nam [6].

Defensin 12 peptide cation, thude v& mét siéu
ho 1ém ciia cdc peptide khang Kkhudn, duoc tim
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thiy trong nhidu nhém. Defensin thuc vt
phén bd réng 1 trong glm thye vt, c6 cau
tric khéng gian nhd, hinh cdu voi thanh phin
co bin khoing 45 - 54 amino acid, gidu
cysteine. Ching 14 protein da chire nang, cd
khi nang tic ché qua trinh dich md, dnh hydng
dén chire nang clia kénh mdng, 1am suy yéu vi
sinh vat, ting cuimg khd ning chdng chin
kem, 1am thay ddi trang thai oxi hod khi
ascorbic acid, c ché proteasc va dic biét e
ché hoat dng c-amylase ciz rudt cdn tring
[4]. V&i kh ning tic ché enzyme tiéu héa cia
con tring cy thé 12 a- amylase ma ra hrdng
tng dung st dung defensin thuc vit trong bio
v& ndng san khoi tac hai cia sau hyt an toan,
bén viing. Defensin tir cdy dau xanh (\erI)
d3 dugc ching runh c6 kha ning Gc ché hoat
dong c-amylage ctia mot ddu xanh (8], hay
defensin phin lap tr chy ddu dda (VuDl)
ciing cho thiy ¢6 kha nang e ché hoat ddng
cua a-amylase mot du d6 vd mot bdt ving
{$], Nhu vay, ting him luong defensin trong
hat s ning cao kha nang ¢ ché g-amylase tir
mot v& cdi thi¢n duge khi ning khang mot
clia cdy ngd.

Gen defensin] phin lip tir cdy ngd dia
phuong gidng Mai Son (ZmDEFI) b kha
nang khing mot ngd cao, dugc siy dung aé
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thiét ké vector chuyén gen trong muc dich
ting cuémg bidu hién protein defensin] [2].
Lnnng ngd Si Ma Cai la glong dia phuong co
Kkha niing khing mot ngc thip do viy chuyén
gen ZmDEF] vio giong ngd St Ma Cai qua
phéi non nhim tao cas ddng ngd cé kba ning
khéng mot cao.

VAT LIEU VA PHUONG PHAP

Vit lidu

Sir dung phdi non cuia g1o 2 ngd dia phutmg
Si Ma Cai do Trung (&m gidng cdy trdng Lio
Cai cung cap Jam v4r liéu nhén gen; ching vi
Kkhudn A tumefaciens CS8 mang cdu tric
pBetaPhaso-ZmDEF] chia gen ZmDEF!
duge phan 13p tr giéng ngd Maison cé kha
ning khang mot cao [2].

Céc méi truémg nubi ci'y mé dugc st dung
theo Frame va cs (2002) [7] va Trn Thi
Luong va cs (2014) [1], bao gom: Moi trudmg
déng nudi chy (A1), méi mudng chon loe md
seo tin 1 (AZ), méi trudng chon loc md seo
1in 2 (A3), mbi wuong nudi phuc hdi (Ad),
méi tredng tii sinh tao da chdi (AS) vd mdi
trudng tao ré (AG).

Phuong phép nghién ctu

Phiremg phip chuyén gen qua phi ngd non
Phuong phap chuyén gen vao phdi ngd non
théng qua 4. mumefaciens dwge tién hanh dya
tén phuong phdp ciia Frame vi cs (2002),
Trén Thi Luong va ¢s 2014) [11, [7).

Chudn bi vt liéu chuyén gen: Bap ngé non
thu pha.u khoang 12 - 14 ngdy, bdc bo lép vo
ngoai bap dé lai 23 16p vo mong ngodi, kinr
tring bé mit bip ngd bang con 70%. Dung
dao tich phéi ngd trong didu kign vo rung.
Tao dick hupén phis vi kirudn A. tumefaciens:
Nuéi ching A. fumerfaciens C58 chia gen
ZmDEF! wén m6i truémg LB dac cb bd sung
specmycin (30 mg/l) va nifamyein (50 mg/l)

trong ti dm 28" C, trong 48 gio. Ding que 1éy
mét lueng nhé khuin trén dia d‘éc nudi ey
wong LB long dé trong i 4m lie 2009
vong/phit & 28° C trong 16 gid. Sau 6, 1y 1
ml dich khuén nudi trong 10 ml LB léng ¢4
b6 sung Khinp sinh specmycin 50 mg/l vi
rifamycin 50 mg/l, nudi trong ti im 28 ¢
trong 4 g . Ly tdm djch Khudn vi hoa tan
trong méi trutmg MS dich vgi mét dé khudn
ODscon: = 0,6- 0,8,
Bién nap vi dang nuér L‘ay Phéi g non
dugc ngdm tong dich buyén phl vi khmén
tong 30 phit, bd sung 150 M
acetosyringone sau d6 thir kha, cdy trén méi
trudng ddng nudi cdy Al va phéi duge nusi
trong téi 3 ngay.

Diét khudn, nubi cdy vi chon loc mé seo
chuyén gen: Suu 3 ngay, phoi ngé ducc ria
bing dung dich cefotaxim 500 mg/l trong 20
pht. Thim kho béng gi:;y tham va céy trén
mdi truomg A2 (b sung kanamycine 50 mgh)
dé chon loc md seo chuyén gen ln 1. Sav |
tudn, chuyen phdi sang mé1 mmng chon loc
A3 (bd sung kanamycme 25mg/l) de chon lge
mé seo chuyen gen 14n 2. Sau 1 tudn nugi cay,
chon ¢ic mé song s6t chuyen sang méi
trudng phuc hdi A4 dé trong t6i 1 tudn, dé mé
seo tang kich thudc.

Téi sinh cdy, tao ré vit dua edy ra mdi inuong
ty nhién. Cic md seo sau khi xit [y chuyén
gen va chon lgc nudi phuc héi wong méi
trudmg A4 trong | tudn duge dua vao mdl
trudmg tii sinh AS b sung BAP hoiic kinetin
2,0 mg/l. Sau | tuln chdi dugc i sith
chuyén sang méi truomg A6 bd sung NAA
(IBA) 0,5 mg/l dé tao ré. Sau khoang 2 tuin
duge cdy con hoin chinh. Ciy ngd con s€
dugc cho ra bau Lrong gid thé Tribat. Sau 1
dén 10 ngay céc cdy duoc dua ra trbng trong
nhi ludt.

2420bp
Hindll Hundllll

e BAI0] %

Hindlll

Hinb L. 5o d8 cdu tric pBetaPhaso-ImDEF] (Phasn Pro: Promoter Phaseohne; anBl va auB2' cde vi gy
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Phwong phdp kiém tra s;t c6 mdt cila gen chupén ZmDEF! bing Ky thugt PCR
Téch chiét DNA téng sb tir 14 cy chuyen gen vi thyre hién phan dmg PCR véi cgip méi dic hidn
ZmDEF]F- SalVZmDEFIR Hindlll d& xéc dinh s ¢6 mat cua gen ZmDEF] trong ciy chuyen
gen. Kiém tra két qua bling dién di trén gel agarose 0,8%. Cap mdi ZmDEFIF-Sall/ZmDEFIR-
Hindll ¢6 trinh tw nucleotide 13:

ZmDEFIF-Sall 5 CGC/GTCGACATGGCGCCGTCTCGACGCA 3°

ZmDEF IR-HindlIf 5 CCCA/AGCTTGCAGATCTTCTTGCAGAAGCAC 3¢
Phuong phdp tinh higu suit chuyén gen
Hiéu sudt chuyén gen duge tinh theo cong thirc:

86 cély chuyén gen mang gen chuyén

Hiéu sudt chuyén gen =
1 suat clyen gen Tadng sd mau bién nap )

KET QUA VA THAO LUAN

Chuyén cdu tric mang gen ZmDEF1 vio
phoi ngé Simacai nhé A. tumefaciens va tdi
sinh cdy chuyén gen

Hinh 2 mb ti qué trinh chuyén gen vio gidng
ngd Si Ma Cai qua phéi ngdé non nhy A.
tumefaciens. Phéi ngd non tich tir hat dwge
ngim frong dich buyén phii vi khufn A,
tumefaciens 14i td hop trong 30 ph\'n, b sung
acetasyrmgone 150 pM , céy trén méi trudmg
dang nudi cay Al (Hinh 2.A1} va nudi trong
i3 ngdy. Chon loc mé seo chuyén gen trén
mdi trudng A2 lan 1 {Hinh 2.A2), chon Jo¢
mé sgo chuyén gen lAn 2 (Hinh 2.A3). Ting
truéng md seo trén méi trwong nudi phuc hdi
A4 (Hinh 2.A4). Tao da chdi & méi truong
AS (Hinh 2.A5). C4c chdi chuyén sang méi
trudmg A6 dé tao r& (Hinh 2.A6). Sau 3 mia
ciy con ra biu trong gid thé Tribat vi sau 7
dén 10 ngay céc chy dugc dua ra trdng trong
nha hrdi.

Tién hanh 3 lin bién nap céu tric
pBetaPhaso-ZmDEF1 véo phdi ngd non gnong
ngd Simacai, m3i lin 30 phéi, két qua bién
nap dugc trinh biy & bang 1.

Két qua béng 1 cho thiy, bién nap gen
ZmDEF1 vao phoi ngo non voi mng 50 phéi
1a 90 phm chy trén mdi mmng ddng nuai ciy
Al va phéi duge mudi trong t5i 3 ngdy. Sau 3
ngy, chuyén phdi cay trén mobi lrucng A2 8
¢hon loc md s¢o chuyen gen, san 1 tulin ta thu
duge 25 phdi song sét. Sé phoi sdng 86t
chuyén phm sang méi trudng chon loc A3 @&
chon loc mb sgo chuyén gen lin 2 sau mdt
tudn nuéi cay thu duwgc 13 phéi sdng sot v

chuyén sang méi trudmg phuc hdi A4, cé 12
phdi thng duge kich thudc. Cé 9 phdi héa
chdi va fa0 da. ché: & mdi trudmg tdi sinh AS
aé tao chdi. S8 chéi tao thanh [ 15 ch61 trén
mdi trudmg AS va 8 chcl duqc 130 1& trong
méi trucmg A6. Sau 2 dén 3 tuin chéi duge
tao ré day da. So ciiy ra bl dat 1a 5 cy, cdy
dugce cho ra hudn luyén & biu véi gid thé
Tribat cé chia diy A0 cdo thanh phin dink
dudng, mudi khodng cin thiét cho sw sinh
trudmg, phat trién ctia cy. Sau 7 dén 10 ngdy
cdc cdy tmng trong biu dugc dua tréng ra nha
Iudi v thng sb iy 1a 5 céy. Pdng thoi lrcng
5 cy ngd khdng chuyén gen (¢ 16 BCI) 4é
13m déi chimg.
Kifm tra sy c6 mit cia gen chuyén
ZmDEFI ¥ cdc ciy ngd chuyén gen bang
Ky thut PCR
Céy ngd chuyen gen cila sau khi trong ra dit,
ding 13 dé tich DNA tong sb va thyc hién
phin img PCR véi cdp mbi dic hiéu
ZmDEFIF-Sall/ZmDEFIR-Hindlll 4¢ khuéch
dai gen chuyén ZmDEFI. Trong ciy ngé
chuyén gen, gen ZmDEF! c6 gen ndi ta va
gen chuyén, chiing phin biét nhau & djc diém
o va khong c6 intron. Khi thuc higén PCR
bing clip moi dic hiéu, gen ZmDEF ndi tai
¢6 ¢4 exon vi intron vai kich thude 345 bp,
trong khi gen chuyén ZmDEF! chi c6 exon,
khéng cé intron v&i kich thude 243bp [2)].
DNA téng sb tir 4 cia 5 chy ngb chuyén gen
sau khi dugc tinh sach, thyc hién phan img
PCR véi cip mdi dic hiéu ZmDEFIF-
Sall/ZmDEFIR-Hind1ll. K&t qua kiém tra san
phim PCR trén gel agarose 0,8% dugc thé
hién & hinh 3.
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A .
A6 Rachy .
Hinh 2. Hink anh niink hoa cdc budc chuyén gen ZmDEFI va tdi sinh ciy ngé Si Ma Cai chuyén gen. Al
PRGE sau kit nhiém khudn duge nudi trén moi trebmg ding nud A2: Phé1 nudi trén trén mat truimg
chon lpe khing sink kanamycine 50mg/l, chon phdi mang gen chuyén ldn 1; A3: Phéi nudi irén méi tmﬁng
chon loc khdng sink karamycine 25mg/l, chon lpe phéi mang gen chuyén lan 2; A4: Phoi nusi mén moi
triedng phuc ki mé seo; AS: Phéi nudi trén méi truong 1di sinh chdi; A6: Phéi nudi trén moi tneong ra vé;
Ra cdy: Cdy duoc trong ngodi e nhién
Bing 1. K& qud bién nap ¢du triie pBetaPhaso-ZmDEF1 phét ngé non Si Ma Cai

Thi S8 phoi So Ell ISOIJg sét Sbphdi  Shphdi  Sbehdi 8o chul sb cay 8B cly,”
di rabiu  tring

nghiém Moi Mai phuc tao chai ta0 tao ré

va ddi trubng  trumg  hdi thanh ait tal

chimg A2 A3 vudn
Thi 3% 30= .

nghi¢m 90 25 13 12 9 15 g 5 H
BCO 30 [
bC1 30 30 30 30 30 30 30 S 5

(DCO. phoi ngé non khong chuyén gen duoe cdy trén mor trudmg 1 sink cd b6 sung khdng sink chon loc;
DCI: phoi ng non khing chuyén gen dicpe cdy trén mé1 triong 16i sinkt khing b3 sung khdng sinh chan loc)

Mo+ () Wi

Hinh 3. Két qud dign di san phim PCR xdc dinh sie c6 mél cia gen chuyén ZmDEF! trong cdc cdy ngo §
®

chuyén gen thé hé TO. (i- 5 cde cdy ngs clmyen gen thé hé T0; M: thang chudn DNA 1kb. (+): sanpham 1

PCR vector chuyén gen ZmDEFI; (): sén pham PCR tir nwoc cdt; WT. sin phdm PCR tir DNA céy ngo
khong chuyén gen)

Két qua dién di kidm tra sin phdm PCR gidng ngd Simacai nhd A. tumefaciens. Higy

khuéch dai gen ZmDEFI & hinh 3 cho thdy, sudt chuyén gen cua gifng ngé $i Ma Cai dén

tt ¢4 5 cdy chuyén gen déu cho két qud c6 2 giai doan ddnh gid 1a 5/90 = 5,56%.

bing DNA vdi kich thuée khoang 0,25 kb vi KET LUAN

0,35 kb l\vmng img v6i k:vch‘thm'xc ude tinh Két qua 3 lin bién nap gen ZmDEFI vao 90

cho gen ZmDEFI ndi tai va gen ZmDI::F] phoi ngd non gibng ngd Sl Ma Cai di ;hu

ngoai lai, Nhu vdy, ¢ thé khang dinh rang  duoc 15 chdi, c6 8 chdi ra 1€ va 5 cay trbng

gen ZmDEF] 33 duge chuyén thinh cdng vie trong nha ludi. Kiém tra sw cé mit cia gen
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chuyén ZmDEFI trong céc cdy chuyén gen
biing k¥ thudt PCR thu duge ca 5 _cdy ngd
chuyén gen déu duong tinh. Hiéu suit chuyén
gen 13 5,56%. Két qua nghién ciru 13 co ¢ che
viée t:ép e phén tich dé tao cy ngd chuyen
gen 6 kha niing khéng lai mot ngd.
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AGROBACTERIUM-MEDIATED ZmDEFI GENE TRANSFORMATION
INTO SIMACAI LOCAL MAIZE CULTIVAR

Hoang Thi Hue Khang', Bui Thi Mioh Thuy', Tran Thi Hong’,
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Plant defensins are multifunctional proteins, they can be inhibitors translational, affecting the ion
exchange function of the membrane, weaken the mictoorganisms, enhanced zine stress resistance,
changing the oxidation state of ascorbic acid and especially Inhibit a-amylase activity of insect
gut. This paper presents results of Agrobacterium-medicated ZmDEF! gene (defensin 1)
transfomation isolated from local com with high resistance mto Simacai local maize cultivar. The
results of the three tmes the ZmDEF! gene transformations to minety youmg com embryos
received fiteen shoots, eight shaots have roots and five transgenic maize plants in the greenhouse.
Tested the presence of the ZmDEF{ transgene in five transgenic plants using PCR, all five
transgenic maize plants were positive. Transgenic performance is 5.56%. This result is the basis
for further research to creale lramgemc maize plants that is resistant against maize weevils.
Keywords: Agrob sf ion, plant defensin, ZmDEF1 gene, a- amylase
inhibitor, young maize embryo.
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