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TOM TAT

Defensin thyc vt 1a protein da chirc nang, irc ché sy sinh truéng ciia ndm, chéng vi khudn, lam thay dbi

kénh mang, trc ché hoat dong ciia trypsin, a-amylase. Defensin cia thyc vat c6 18 nhom, trong d6 nhom 1 bao
gdm cac defensin co kha ning irc ché enzyme a-amylase hodc trypsin. Trong rudt mot dn ngd, defensin lién két
v6i trung tim hoat dong ctia a-amylase trong rudt mot, dan dén wc ché qua trinh tiéu hoa tinh bot ciia mot.
Trong nghién ctru ndy, ching toi trinh bay dic diém cta gen ZmDEFI tir mRNA, DNA cua mau ngd dia
phuong Son La (khang mot tt) va mau ngd lai LVN99 (khang mot kém). Gen ZmDEF] phan lap tir mRNA c6
kich thudc 243 nucleotide, ma hoa protein defensinl gdm 80 amino acid. Gen ZmDEFI phén lap tir DNA ¢6
chiéu dai 345bp, gdm hai exon va mét in tron (102 bp). Trinh ty gen ZmDEFI (DNA) ciia cic mau nghién ciru
6 su sai khac & 6 vi tri nucleotide trong dé trén exonl c6 hai diém sai khac (vi tri 43, 53); intron chira mot
diém sai khéc (vi tri 150), exon2 c6 3 diém sai khac (vi tri 203, 263 va 297). Trinh ty amino acid suy dién tir
gen ZmDEFI ciia mau ngd dia phwong Son La chira 8 cystein tao nén 4 ciu ndi disunfide, mau ngé lai LVN99
¢ 7 cystein. Vector chuyén gen vao thuc vt pBetaPhaso-ZmDEF]I duoc thiét ké chira promoter Phasoline
biéu hién ZmDEFIdic trung ¢ hat. Cdu triic pBetaPhaso-ZmDEFI di chuyén thanh cong va thu dugc 4 dong
cdy thudc 1a chuyén gen biéu hién gen ZmDEFI & mic d6 phién mi. Pay 1a co so dé chuyén ciu truc

pBetaPhaso-ZmDEF1 vao cy ngd dé tao mau ngd chuyén gen c6 kha nang khang mot cao.

Tir khoa: Defensin, cysteine, ZmDEF 1, mot ngd, khang mot, Zea mays

MG PAU

Cay ngb (Zea mays L.) 1a mét trong nhiing cay
ngii coc chinh ¢6 gia tri kinh té cao, gop phan nudi
song 1/3 dan so thé gi6i. Trén thé gidi, cay ngd hién
dimg thir ba vé dién tich, dimg thir hai vé san luong va
dimg du vé nang sudt. Ngo duoc ding dé san xuat ra
khoang 650 san phéirn khéc nhau trong cong nghié¢p
lwong thye, thyc pham, duoc va cong nghiép nhe.
Ngo gop phin vao viéc 6n dinh san lugng ngii coc
trén thé gidi Va cd va1 tro quan trong trong kinh té va
thwong mai qudc té. Nhu cau vé luong thuc, thirc an
chan nuéi va nhién liéu trén thé gidi ngay mot ting,
theo tinh toan, vao 2017 phai san xuét thém 200 triéu
tdn ngd va laa mi méi dép tmg duge yéu cu thyuc
tién (Edgertom, 2009)

La ngii coc gidu tinh bot, hat ngd 1a mot trong
doi tugng dé bi mot xam hai. Mot ngd (Sitophilus

zeamais Motsch) 1a loai da thuc, c6 thé an duoc hau
hét cac loai ngii cbe, cac loai ddu, hat c6 diu va
nhiéu san phém thyc vat khac. Thirc an thich hop
nhét voi mot 1a hat ngd va gao. Mot truong thanh
dung voi khoét mot 16 sau vao hat, dé trimg & d6 va
tiét ra mot thir dich nhay dé bit kin 16 d6 lai. Sau
non nod ra trong hat ngd, an phoi trude, sau d6 moi
dén noi nhii va cac bd phan khéac lam cho hat chi
con lai mot 16p vé mong. Khi ddy strc, sau non duc
nhitng 16 nho 16 13 trén hat dé vii hod bay ra ngoai
va tiép tuc chu trinh pha hoai (Gutierrez-Campos et
al., 1999; Throne et al., 1994).

Defensin thyc vat 1a protein nho bao gém 45-54
amino acid, giau cysteine. Defensin la protein da
chirc nang, trc ché sy sinh truong ciia ndm, chéng vi
khudn, e ché hoat dong cua trypsin, o-amylase
(Bloch et al., 1991; Carvalho, Gomes, 2011; Melo et
al., 2002; Zhang, Lewis, 1997). Dya vao dic diém
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trinh ty va chttc nang Nicole va Marilyn (2013) da
chia defensin thyc vat thanh 18 nhom. Trong do,
nhém 1 gdm cic defensin co hoat tinh e ché
enzyme o-amylase (SI a 2-3, aainhi21) hoac trypsin
(Cpthiol). Liu va ddng tac gia (2006) da phan lap
defensin tir cdy dau xanh (VrD1) va chirng minh
duoc vai trd chéng con tring, khang mot ctia VrDI.
Vi ¢6 hoat tinh trc ché a-amylase nén VrD1 c6 kha
nang kim ham sy tiéu hoa tinh bdt trong rudt mot.
Pelegrini va ddng tac gia (2008) da nghién ciru hoat
tinh e ché a-amylase ciia defensin phan lap tir cdy
dau diia (VuD1) va cho thdy VuDI c6 kha ning tc
ché cao ddi v6i a-amylase cua mot, nhung lai thip
voi dong vat co va.

Cac mau ngd lai duoc tréng & Viét Nam hién
nay cho ning suit cao nhung san lugng, gia thanh,
chat lugng bi giam déng ké do hat cua cdc miu ngd
nay rat d& bi mot xdm hai. Cac miu ngd dia phuong
Viét Nam tuy c6 nang sudt thdp, hat nhé nhung co
kha ning khang mot tét. Hién nay, nhidu bién phap
bao quan hat ng6 sau thu hoach da dugc ap dung,

Bang 1. Cac mau/ gibng ngd st dung nghién ctru.

Vi Thi Xuan Thuy et al.

nhung t6n thoi gian, hidu qua thip va ton that sau
thu hoach van rat 16n. Do vdy, nghién ctru {ng
dung cong nghé tao gidng ngé khang mot dang
dugc nhidu nha khoa hoc quan tam, trong do c6
chién lugc tao cdy ngd chuyén gen. Trong nghién
clru nay, gen defensinl dugc phan lap tr mau ngod
lai LVN99 va ngé dia phwong Son La va thiét ké
vector chuyen gen mang gen defensinl phuc vu
viéc phat trién mau ngd chuyén gen c6 kha ning
khéng mot cao.

VAT LIEU VA PHUONG PHAP NGHIEN CUU

Mau ngd dia phuong thu thap & tinh Son La va
miu ngd lai LVN99 do Trung tdm méu cdy trong
Son La cung cép (Bang 1) duoc str dung lam vat liéu
cho viéc phan lap gen. Cac ching vi khuan E. coli
DHSa; 4. tumefaciens CV58 va cac loai vector pBT,
p201-SLHEP, pBetaPhaso-dest dugc st dung trong
qué trinh nhan dong, thiét ké vector chuyén gen va
chuyén vao thyc vat.

Tén mau Dia diém thu mau Trong lwong 1000 hat (g) Mau séc hat Kha néng
(X = S}) khang mot

Son La Mai Son - Son La 220,82 + 0,63 Tim Tét

LVN99 Mau ngb lai LVN99 290,92 + 1,16 bo Kém

RNA tong s6 dugc tach chiét bang Trizol
Reagent KIT; cDNA dugc tong hop theo hudng dan
cua bd kit Maxima® First Strand cDNA Synthesis
KIT. Gen defensinl phéan lap tu ngd (ZmDEFI)
duogc khuéch dai bang k§ thuat PCR véi cip mdi dic
hiéu ZmDEF-F/ZmDEF-R (ZmDEF-F: 5’- ACGCG
TCGACATGGCGCCGTCTCGACGCAO  -3°  va
ZmDEF-R: SCCCAAGCTTGCAGATCTTCTTGCAGA
AGCAC -3’) va ¢ chu ky nhiét 940C/4 phut, 30 chu
ky cta 94°C/45 giay — 58°C/30 gidy — 72°C/60
gidy) va 72°C/10 phat. San pham PCR dugc kiém
tra bang dién di trén gel agarose 0,8%, tinh sach
theo GeneJET PCR Purification KIT, gin vao
vector tach dong pBT. Vector tich dong duoc bién
nap vao té bao kha bién E. coli DH5a bang sbc
nhiét (42°C trong 1 phat 30 gidy). E. coli DH5a
mang vector tach dong dugc chon loc trén moéi
truong LB dic bd sung X-gal, IPTG, khang sinh
carbenicilin. Xac dinh khuén lac mang vector tai
to hop bang colony-PCR véi cip mdi dic hiéu.
Plasmid tai to hop dugc thu nhan béng cach tach
chiét theo phuong phap tach dong phéan tir cia
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Sambrook va Russell (2001).

Trinh ty gen ZmDEF1 dugc xac dinh béng thiét
bi giai trinh ty gen ty dong ABI Prism 3130 -
USA/Japan. S6 liéu dwoc xir 1y bing phan mém
BioEdit, DNAStar.

Vector chuyén gen pBetaPhaso-ZmDEFI dugc
thiét ké bang cach gin gen ZmDEFI vao khung vector
chuyén gen thuc vat pBetaPhaso theo co ché trao ddi
chéo dac hi€u vi tri ciia phage A nhu mo6 ta cia Karimi
va dong tac gia (2002).

KET QUA VA THAO LUAN

Tach dong va xac dinh trinh tw gen ZmDEF1 tir
mRNA

Dua trén trinh ty c6 ma sb JF797205 trén Ngén
hang gen Qubc té, cap mdi dic hiéu ZmDEFI-
F/ZmDEF1-R da dugc thiét ké dé khuéch dai doan
ma hod cua gen ZmDEF1 véi kich thudc udc tinh
hoang 0,25kb. O ngd, ZmDEFI chi dugc phién ma
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& hat non va hat trudng thanh, con cac mo khac thi
khong hoat dong va hoat dong dudi sy cam Ung
cua methyl jasmonate hoéc ABA (Baosheng et al.,

2011). Do d6, RNA tdng so dugc tach tur la cua
cdy ngd non 5 - 7 ngay tudi, nay mam tu hat da
duge xir Iy ABA trude khi nay mam. RNA duoc
su dung lam khuon cho phan ung phién ma nguogc
tao cDNA. Phan tng PCR nhén ban doan ma hoa
ciia gen ZmDEFI véi cip mdi dic hiéu, két qua
kiém tra san phim RT-PCR bang dién di trén gel
agarose thu dugc ca hai mau ngd déu cho san
pham PCR véi mot bang DNA véi kich thude wéc
tinh khoang 0,25 kb. San pham PCR dugc tinh
sach va gin vao vector tach dong pBT, sau d6 bién
nap vao té bao kha bién E. coli DH5a va chon loc
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khuin lac chtra pBT tai t6 hop bang phan tng
colony-PCR v&i cap mdi M13. Nhitng khuén lac
mau tring duong tinh v6i colony-PCR c¢6 kha
nang mang vector tai to hop pBT ZmDEF].
Plasmid tach tir cac khuan lac trang dugc klem tra
su c6 mat cua gen ZmDEFI bang cach céat voi
enzyme gidi han BamHI. Két qua dién di kiém tra
cho thay, cic dong khuén lac tring duong tinh vai
colony - PCR déu mang plasmid tai t6 hop (pBT_
ZmDEF1). Céc plasmid tai t& hop dugc st dung
dé xac dinh trinh tu nucleotide.

Két qua xac dinh trinh ty nucleotide ctia gen
ZmDEF 1 phan lap tir cdc ngd nghién ciru cho thay cac
trinh ty gen thu dugc c6 kich thude 243 bp (Hinh 1).

PO T T T |
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| | |
JE797205 GG-\GGGCGCC -\CGCGC-\ACTGCTTCTGCAAGA\GATCTGCT~\G

SonLa
LVN99

Hinh 1. Trinh tw gen ZmDEF1 phan lap tir mRNA clia cac ma&u ngd Son La va gidng ngd lai LVN99 va JF797205 trén Ngan

hang gen Quéc té.

So sanh trinh tu nucleotide cuia gen ZmDEF1 & 2
mau nghién ctru véi trinh ty nucleotide ctia gen
ZmDEFI b trén Ngan hang gen Qudc té c6 mi sb
JE797205 cho thdy gen DEF1 cua gidng ngd Viét
Nam c6 d6 tuong ddng 99,2 dén 99,6%. Nhu viy
nghién ctru nay da phan lép va tach dong thanh cong
gen ZmDEF] tir mau ngd Son La va gidng ngd lai
LVNO99. Giilta céc trinh tu gen ZmDEF1 c6 5 vi tri
nucleotide sai khac & cac vi tri nucleotide thir 43, 53,
101, 161 va 195 (Hinh 1). Béc biét ¢ vi tri ther 101,
thugc bd ba quy dinh amino acid thir 34 cia chudi
polypeptlde & mau Son La 1a G con LVN99 1a A
nén rat c6 thé din dén sy sai khac amino acid giita

hai trinh ty. Vi thé trinh tw amino acid suy dién tir
gen ZmDEF I ctia cac mau nghién ctru dugc tiép tuc
nghién ctru.

Trinh ty amino acid suy dién tir gen ZmDEFI
ciia hai mau ngd nghién ctru va JF797205 déu cb
80 amino acid nhu thé hién trong hinh 2. Két qua
nay ciing phu hop véi nghién ctru cua Baosheng
va dong tac gia (2011) khi phén 14p gen ZmDEF1
tr giong ngd NongDal08 phuc vu chuyen gen voi
muc dich khang ndm. Hinh 4 cho théy, giita cac
trinh ty nghién ctu c6 4 vi tri amino acid khac
nhau ¢ cac vi tri tha 15, 18, 34, 54 cua protein
defensinl.
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Céu trac cua defensin thyc vat gdbm ving tin
hiéu din ¢ diu N va ving chirc ning nim & dau C.
Vung chirc nang thuong chira tir 45- 55 amino acid
(Carvalho, Gomes, 2011). O ngd, gen DEF1 ¢6 ving
tin hiéu din gdm 31 amino acid va ving chtic ning
gdm 49 amino acid. Ving chirc ning ¢ chira 8 phan
tir cystein (Cys) o cac vi tri amino acid tha 3, 14, 20,
24, 34, 43, 45, 49, tao nén 4 cau disulfide giira cac
cdp Cys3 — Cys49, Cysl4 — Cys34, Cys20 — Cys43,
Cys24 — Cys45 giup cho sy 6n dinh cdu truc khong
gian cua defensin (Baosheng et al., 2011). Cau nbi
disunfide giira cac cystein trong vung chirc ndng cia
defeinsin dugc biét giit vai trd quan trong trong
quyét dinh e ché a- amylase & rudt mot. Nhu chi ra
trong Hinh 2, viing chitc ning cua protein suy dién
ciia cic mau ngd nghién ctru c6 2 vi tri amino acid
sai khac nhau ¢ vi tri 3 va 23. Pac biét ¢ vi tri amino
acid thir 3 cac mau ngd dia phuong Son La va
JF797205 déu 1a Cys dé tao cau ndi disunfide voi
Cys thtr 49, con gidng ngd lai LVN9O thi vi tri thir 3
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JF797205 MAPSRRMAAPVLYV AT
SomLa . . . . ... ... ... L ...
LVN99 . . . P

JF797205 C ANV
SonLa
LVN99

QTENFPGGECKAEGATRKCH

Vi Thi Xuan Thuy et al.

nay la tyrorine (Y). Vi viy, trong cdu tric protein
defensinl cua gidng ngd lai LVN99 c6 thé chi ¢6 3
céu ndi disulfide, dic diém nay c6 thé lién quan dén
tinh 6n dinh cia protein va rat c6 thé lam giam hoat
tinh e ché o-amylase, ting tinh mam cam véi mot
clia gidng ngd nay.

Vé khong gian ba chiéu, defensin gdbm 3 phién
gip P va mot chudi xodn o. Trong do gitra nép gip p
thir 2 va ther 3 c6 vung Loop 3, vung nay co chirc
ning quan trong trong wc ché hoat dong cia o-
amylase ciia mot. Do ¢6 sy lién két gita Loop 3 véi
trung tam hoat dong (3 Loop: Loop A, Loop B, Loop
C) cta a- amylase & mot, da ngén can co chét tinh bot
di vao (Lin ef al., 2007). Sy trc ché nay biéu hién thip
d6i v6i a- amylase cua dong vat c¢6 v, vi ¢6 su sai
khac v& d6 dai cua 3 Loop trung tim hoat dong cua a-
amylase cuia dong vét rat ngén va md rong hon nén
Loop 3 cua defensinl khong lién két vao duoc.
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Hinh 2. Trinh tw amino acid suy di&n cla defensin1 clia mau ngd Son La, gibng ngd LVN99 va JF797205 trén Ngan hang

gen Quéc té.
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LVN99- DNA.seq
SonLa- DNA.seq

ATGGCGCCETCTCGACGCATGECGECTCCCETCCTCETCCT
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LVN99-DNAseq GACTCAACTCCTCGTCGTTGCTTGACCGTAACGTTCACAGTAATGCGACGCGCTTGETGTTGTAATGCTT

SonLa- DNA.seq

LVN99- DNA.seq
SonLa- DNA.seq

LVN99- DNA.seq
SonLa- DNA.seq

LVN99- DNA.seq
SonLa- DNA.seq

Hinh 3. Trinh tw gen ZmDEF1 cia mau ngd Son La va gidng ngd lai LVN99 phan Iap tir DNA.
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Tach dong va xac dinh trinh tw gen ZmDEF1 tir DNA

DNA tong s6 ctia mau ngd dia phwong Son La
va giéng ngd lai LVN99 dugc tach tir 14 ctia ciy non
co tir 3 - 4 14 that. Gen ZmDEFI dugc khuéch dai tir
DNA tdng s bang phan tmg PCR véi cip mdi dic
hiéu ZmDEFI-F/ZmDEF1-R. Két qua kiém tra bing
dién di trén gel agarose cho thay xut hién mot bing
DNA dac hiéu c6 kich thudc khoang 0,35 kb. San
phim PCR sau khi tinh sach dugc gén vao vector
tach dong pBT, bién nap vao té bao kha bién E.coli
DH50, chon loc dong mang gen bang phan tmg bang
colony — PCR. Vector nhdn dong mang gen
ZmDEFI dugc kiém tra bang cit véi enzyme gidi
han BamHI va giai trinh tu gen ZmDEF 1.

Két qua cho thiy gen ZmDEFI phén lap tir DNA
clia gidng LVN99 va miu ngé dia phuong Son La c6
chiéu dai 345 bp (Hinh 3).

So sanh trinh ty gen ZmDEF I phan lap tt DNA
va phan 1ap tir cDNA cho phép tim ra dic diém cau
trac cua gen. Dong thoi dé 1am cin ¢t dé phan tich
sw c6 mat cua gen chuyén trong hé gen cdy ngd
chuyén gen. So sanh trinh ty gen ZmDEF] ciia mau
ngé dia phuong Son La va LVN99 phéan lép tu

cDNA va DNA cho thiy gen c¢6 cdu tao gdm 2 exon
xen ké& boi 1 intron co6 chiéu dai 1a 102 bp (Hinh 4).

Nhur vay, két qua phan tich nay 1a co s& st dung
cip moi dic hiéu ZmDEFI-F/ZmDEF1-R dé phan biét
cdy ngd mang gen chuyén ZmDEFI véi ciy khong
chuyén gen bang phan ung PCR. Ddi voi ngd mang
gen chuyén, cap mdi nay c6 thé khuéch dai ZmDEFI
ndi tai cho kich thudc doan DNA 1a 345 bp, dong thoi
khuéch dai ca ZmDEF] chuyén thém cho kich thudc
doan DNA 1a 243bp. Céy khong chuyén gen chi
khuéch dai dugc mot san phim 1a gen ZmDEFI ndi
tai cho kich thuéc doan DNA 1a 345 bp.

So sanh hai trinh tu gen ZmDEFI phan lap tu
DNA ciia mau ngd dia phuong Son La va gidng ngd
lai LVN99 dé théy dugc sy da hinh gen ZmDEF|I,
két qua so sanh hai trinh ty thé hién & Bang 2. Su sai
khac tai 6 vi tri nucleotide gilta mau Son La va
LVN99 x4y ra trén cd intron va exon. Trén exonl c6
hai diém sai khac (vi tri 43, 53); intron chira mot
diém sai khac (vi tri 150), exon 2 c6 3 diém sai khac
(vi tri 203, 263 va 297). Sai khac ¢ intron khong lam
thay ddi ving ma hoa, do vay khong lam thay ddi
cac amino acid trong chudi polypeptid, tuy nhién né
g6p phan 1am ting sy da hinh gen ZmDEFI cua mau
ng6 nghién curu.

Exon1- 64 bp Intron — 102 bp

Exon2- 179 bp

1 65

Hinh 4. So dd c4u tric clia gen ZmDEF1 clia ngo.

166

345

Bang 2. Su sai khac vé trinh tw nucleotide gen ZmDEF1 phan Iap tir DNA clia mau ngd dia phwong Son La va gidng ngd lai

LVN99.

STT Vi tri Son La LVN99 Vung sai khac
1 43 C A Exon1

2 53 T C Exon1

3 150 G A Intron

4 203 G A Exon 2

5 263 C T Exon 2

6 297 C T Exon 2

Thiét ké cAu tric chuyén gen thwe vat mang gen
ZmDEF1

Trinh ty nucleotide gen ZmDEFI cua mau ngo
Son La dugc st dung dé thiét ké vector chuyén gen
thyc vat va chuyén vao cdy thong qua vi khuan
Agrobacterium tumefaciens. Vector chuyén gen mang

gen ZmDEF 1 dugc phat trién nhuy mé ta & hinh 5.

Trén hinh 5, san phim RT-PCR tinh sach cua
mau Son La va vector p201-SLHEP - HA dugc xtr Iy
ddng thoi boi hai enzyme Sall/HindIIl. Khi xir 1y hai
enzyme Sall/Hindlll vector p201-SLHEP - HA cit
doan HA va vi tri nady dugc gin san phim RT-PCR
khi d3 xt ly hai enzyme Sall/Hindlll nho enzyme

283



nbi thu dwoc p201-SLHEP - ZmDEF 1. Vector p201-
SLHEP - ZmDEFI ¢6 2 vi tri tai t6 hop attL1 va
attL2, ZmDEFI dugc gin xen vao giita 2 vi tri nay.
Trén vector con chia gen khing khang sinh
kanamycin va vi tri gdn mdi, phuc vu cho viéc chon
cac dong khuan lac mang plasmid mong mudn.

p201- SLHEP- ZmDEF! tham gia phan tng
LR v6i pBetaPhaso-dest ¢ trinh ty attR trao dbi
v6i attL dé tao vector chuyén gen nhi thé
pBetaPhaso-ZmDEF1 va dong hoa vao té bao kha
bién E. coli DH5a. San phdm ciia qua trinh bién
nap dugc nudi trén moi truong chon loc c6 chira

HindIII

Vi Thi Xuan Thuy et al.

khang sinh. Tuy nhién, dé xac dinh chinh xac cac
plasmid tai t5 hgp méi dugc tao thanh ding nhu
mong dgi, phan tng colony-PCR da duoc thuc
hién. Nhitng dong khuan lac duong tinh v6i phan
tng colony-PCR dugc st dung tach plasmid tai t6
hop pBetaPhaso-ZmDEF]. Sau khi tach vector
mang cdu trac pBetaPhaso-ZmDEF1 duge bién
nap vao té bao vi khuan A. tumefaciens CV58 va
tiép tuc chon dong bang phan tmg colony-PCR.
Chu tric pBetaPhaso-ZmDEFI chita promoter
Phasoline biéu hién dic trung 6 hat (Mahesh et
al., 2003), cing véi trinh ty 2S2 dé tip trung
protein vao ndi nhii hat.

Sall

Sall HindIII
— attL.1 [2S2 HA cmyc |attL2
RT- PCR p201-SLHEP- HA
(1) | Ligase
attL1 |2S2 cmyc attl.2 attR1 pedB pttR2
p201-SLHEP- ZmDEF1 pBetaPhaso - dest
(2) | Phantimg LR
% KanR |< Pnos | Phas >attBl 282 cmyc |attB2 RBE
HindIII 2420 bp Hindim 1843 bp HindIII
pBetaPhaso-ZmDEF1

Hinh 5. So' dd phat trién vector chuyén gen biéu hién & thuc vat mang gen ZmDEF1. (1) Tao cAu tric doc lap mang gen
chuyén p201-SLHEP - ZmDEF1; (2) Gan cAu tric gen mang gen chuyén ZmDEF1 vao vector chuyén gen pBetaPhaso-
ZmDEF1.(Phaso: Promoter Phasoline; attB1 va attB2: cac vi tri tai t6 hop trong phan ng LR; LB:left T-DNA border; RB:

right T-DNA border; Kan®: gen khang kanamycin)

Pé kiém tra hoat dong cua cAu truc
pBetaPhaso-ZmDEF1, céu tric di dugc chuyén vao
cay thude 14 C9-1 theo phuong phap cua Topping
(1998). Sau 2 lan bién nap cau tric pBetaPhaso-
ZmDEF] vio cac manh 14 thudc 14 véi 30 manh
14/lan da thu dwgc 18 dong cdy chuyén gen, phat
trién binh thuong trong didu kién nha ludi. Sau
khoang 3-4 tuin trong nha ludi, 14 cay chuyén gen
s& dugc thu, tach chiét DNA va thyc hién phan tng
PCR kiém tra sy c6 mit cia gen chuyen voi cap
mdi dic hiéu. Két qua cho thdy c6 13 dong cy cho
phan tmg PCR duong tinh. D& kiém tra hoat dong
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clia ciu trac pBetaPhaso-ZmDEF1 & mic d6 phién
mi, phan mg RT-PCR d dugc tién hanh sir dung
mRNA dugc tach ra tir hat ciia cay chuyén gen vi
chu trac ZmDEFI dugc diéu kién hoat dong bai
promotor phasoline dic trung ¢ hat. Két qua thu
dugc trong Hinh 6 cho thdy c6 4 dong 1, 3, 10, 17
thé hién hoat dong phién ma cua gen chuyen voi
san phim RT-PCR c6 kich thuéc khoang 0,25kb.
Nhu vay c6 4/13 dong cady mang gen ZmDEF1 co
biéu hién ¢ muc do phién ma. Nhu vay, vector
chuyén gen pBetaPhaso-ZmDEF1 dugc thiét ké phu
hop cho viéc chuyén gen DEFI vao ciy ngo.
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Hinh 6. San pham RT-PCR nhan gen ZmDEF1 clia dong cay thudc 1a chuyén gen. (M: thang chuan DNA 1kb; 1 - 18: cac
dong cay thudc 14 chuyén gen; (-): cay déi chirng khdng chuyén gen; (+): PCR tir vector chuyén gen pBetaPhaso-ZmDEF1).

KET LUAN

Gen ZmDEF1 da dugc phén 13p tr mRNA cua
miu ngd dia phwong Son La va gidng ngd lai
LVN99. Gen dugc phan ldp c6 kich thudc 243
nucleotide va ma hoéa chudi polypeptide dai 80
amino acid. Trinh tu nucleotide ciia gen ZmDEF]
phan 1ap tir DNA c6 chidu dai 345 bp gdm hai exon
mot intron dai 102 bp, cac mau nghién ctru c6 sy sai
khac ¢ 6 vi tri nucleotide. Trinh tu amino acid suy
dién ctia defensinl mau ngd dia phuong Son La chira
8 cystein tao nén 4 cau ndi disulfide, gidng ngd lai
LVN99 chi c¢6 7 cystein. Céu trac chuyén gen
pBetaPhaso-ZmDEF1 da dugc thiét k& thanh cong va
hoat dong trén cay thude 1a, day 1a co so dé chuyén
chu triic vao cdy ngd v6i muc dich tao dong ngd
chuyén gen khang mot cao.

Loi cdm on: Cong trinh duoc hoan thanh co su
dung thiét bi Phong thi nghiém Trong diém Céng
nghé gen - Vién Cong nghé Sinh hoc va thudc ngi
dung ciia dé tai Khoa hoc - Cong nghé cap Bé Gido
duc va Pao tao, ma $6: B2014-TN06-04 do PGS.TS
Nguyén Vii Thanh Thanh lam chii nhiém.
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SUMMARY

Plant defensins are multifunctional proteins, inhibiting the growth of fungal, anti-bacterial, altering
membrane channels, inhibiting activity of trypsin and a-amylase. Plant defensin consists of 18 groups in which
the group 1 includes defensins to inhibit either a-amylase enzyme or trypsin. Defensins bind to the active site
of a-amylase in the weevil gut, thus inhibit starch digestion in weevils. In this report, we present the results of
cloning and determining the ZmDEF1 gene sequence isolated from mRNA and DNA of Sonla province local
maize and LVN99 hybrid maize cultivar. The coding region of ZmDEFI gene isolated from some maize
samples had the size of 243 nucleotides, encoding 80 amino acids. Gen ZmDEF] isolated from DNA had the
size 345bp consists of two exons and one in tron (102 bp). The nucleotide sequences of ZmDEF1 gene (DNA)
of the samples have 6 positions nucleotide difference, on exon 1 has two points difference (position 43, 53), on
intron has a difference (position 150), on exon 2 has 3 nucleotide site difference (203, 263 and 297 position).
Deduced amino acid sequences of defensin of the Sonla local maize sample has 8 cysteines to make 4 disulfide
bridges, while LVN99 hybrid maize has 7 cysteines, which can formed only 3 disulfide bridges.
Transformation vector pBetaPhaso-ZmDEF1 has been designed successfully, in which ZmDEFI is controlled
by seed specific Phasoline promoter. The correct insertion and expression of ZmDEF1 was examinated in
transgenic tobacco plants throught PCR and RT-PCR, respectively. These results provide an firm evident for
using the designed transformation vector to produce transgenic maize lines with an improved resistant ability
to weevils.

Keywords: Defensin, ZmDEF 1, maize weevil, resistant to weevils, Zea mays
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