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Defensin thue vét 1a protein hinh ciu nhé, giau cystein (Cys), ¢6 tic dung chong lai nAm, vi khuin va dic
biét 13 mot. Defensin lién két véi trung tim hoat dong ciia a-amylase trong rudt mot, do d6 e ché qua
trinh tiéu héa tinh bt ciia mot. Trong nghién clru nay, cic tic gia trinh bay két qua danh gia kha ning
khang mot, taich dong va xac dinh trinh tu nucleotide ciia gen ZmDEF]I tir mARN ciia cAc miu ngd dia
phwong Maison, Laocai, Simacai, Luthan va giéng ngd lai CP888. Trong dé, giéng ngé lai CP888 c6 kha
niing khiang mot thip nhit, cao nhit 1d miu Maison. Gen ZmDEFI phan lap dwgc cé kich thuéc 243
nucleotide, ma ho4 protein defensin gom 80 amino axit. Trinh ty gen ZmDEFI ciia cic miu nghién ciru ¢é
sw sai khac ¢ 5 vi tri nucleotide Trinh tw amino axit suy dién tir gen ZmDEF]1 ciia cic miu ngd dia phuwong
chira 8 Cys tao nen 4 cu néi disunfide, giéng ngé lai CP888 c6 7 Cys. Gen ZmDEFI phan 1ap tir ADN cé
chiéu dai 345 bp, gdm 2 exon va 1 intron. Gen ZmDEFI dugc str dung dé tao vector chuyén gen nhim ning

cao kha nang khang mot cia cay ngo.

Tir khoa: Cys, defensin, khang mot, mot ngo, Zea mays, ZmDEF1.

Chi s6 phén loai 4.6

Mo dau

Cay ngd (Zea mays L.) 1a mot trong nam loai cay
lwong thuc chinh cua thé giéi. O Viét Nam, ngd 1a cay
trong quan trong thir hai sau lua. Hat ngd chira gan
nhu day du cac chat dinh dudng cho nguoi va gia suc.
Trong nhitng nam gan day, san xuat ngd & Viét Nam
tang nhanh nho su phat trién manh cua nganh chin
nudi va cong nghiép ché bién. Dic biét tir nhitng nam
90 trd lai day, dién tich, nang suit va san luong ngod
tang lién tuc nho cac giéng ngd lai méi duge dwa vao
san xuét trén dién rong.

Hat ngd ciing nhu cac loai ngii cdc khac d& bi mot
xam hai. Mot ng6 (Sitophilus zeamais Motsch.) 1a loai
da thyc, chung cé thé an dugc hau hét cac loai ngl
cbe, dau, hat co dau va nhiéu san phém thuc vat khac.
Thtrc an thich hop nhét v&i mot 12 hat ngo va gao. Mot
truong thanh ding voi khoét mét 16 sau vao hat, roi dé
tring & d6 va tiét ra mot thir dich nhay dé bit kin 16 d6
lai. Khi sau non nd ra trong hat ngo, né thuong an phoéi
trude, sau d6 méi dén ndi nhil va cac bod phan khac,
lam cho hat chi con lai mét 16p vo mong. Khi day stc,

*Tac gid chinh: Tel: 0983484171; Email: xuanthuytbu@gmail.com

TAP CHI

HOA HOC

ONG NGHE | ¢l Nam 2(9) 92015

sau non duc nhimng 15 nho 16 14 trén hat dé vii hoa bay
rangoai[1, 2].

Defensin thuc vat 1a peptide cation va thudc vé mot
siéu ho 16n ctia cac peptide khang khuan dugc tim thay
trong cac sinh vét goi chung la defensin. Khi gen ma
hoa defensin thyc vat hoat dong sé& tong hop protein tic
ché, anh hudng dén chire ning kénh protein mang, lam
suy yéu vi sinh vét, ting cuong kha ning chdng chiu,
lam thay d6i trang thai oxy hoa khir axit ascorbic va dic
biét tc ché hoat dong ciia o-amylase & con trung. Liu
va cs (2006) da phan 1ap defensinl tir cay dau xanh va
chtrng minh dugc vai trd chdng con tring, khang mot
ctia protein defensinl (VrD1) [3]. VrD1 tc ché hoat
dong cta a-amylase cho nén kim ham sy ti€u hoa tinh
bot trong rudt mot. Pelegrini va cs (2008) da nghién
ctru chirc nang cua defensin trong su trc ché hoat dong
clia o-amylase & 4u trung mot khi phan 1ap defensinl
tir cay dau diia (VuD1) [4], tuy nhién, su tc ché dbi vai
a-amylase ctia dong vat co vi 1a rat thap [5].

Céc gidng ngd lai & Viét Nam cho ning suét cao
nhung san lugng, gia thanh, chat lugng bi giam nhiéu



MOLECULAR CHARACTERISTICS
OF DEFENSIN1 GENE ISOLATED
FROM SOME CORN SAMPLES
WITH DIFFERENCE IN RESISTANT
LEVELS TO WEEVILS

Summary

Plant defensins are small cysteine-rich globular
proteins, and resist well against fungi, bacteria
and weevils. Defensins bind to the active site
of a-amylase in the weevil gut, thus inhibiting
starch digestion in weeyvils. In this report, the
authors present the results on the ability to
resist the weevils, cloning and determining the
ZmDEF1 gene sequence of four local maize
samples Maison, Laocai, Simacai, Luthan and
a hybrid maize CP888. The CP888 performed
lowest resistant ability to weevils, while Maison
had highest one. The coding region of ZmDEF1
gene isolated from some maize samples had the
size of 243 nucleotides, encoding 80 amino acids.
The nucleotide sequences of ZmDEF] gene of the
samples have 5 positions that were different in
nucleotide order. Deduced amino acid sequences
of defensins of the local maize samples have 8
cysteines that made 4 disulfide bridges; hybrid
maize CP888 had 7 cysteines. ZmDEFI gene
isolated from DNA had the size of 345 bp and
consistsed of two exons and one in tron. The
mRNA sequences of ZmDEFI1 gene could be
used to create a transformation vector for gene
transfer to improve the ability to resist weevils
in maize.

Keywords: Cys, defensin, maize weevil, resistant to
weevils, Zea mays, ZmDEF 1.

Classification number 4.6

do hat cua cac gidng ngd nay rat d& bi mot xam hai.
Céc gidng ngd dia phwong mién nai phia Bic nuéc
ta tuy c6 nang suat thap, hat nhé nhung c6 kha ning
khang mot cao. Hién nay, nhiéu bién phap bao quan
hat ng6 sau thu hoach da dwoc ap dung, nhung tén
thoi gian, hiéu qua thap va ton that sau thu hoach van
rat 16n. Do vy, nghién ctru ing dung cong nghé tao
gidng ngd khang mot dang duoc nhidu nha khoa hoc
quan tam, trong d6 c¢6 chién luoc tao ciy ngd chuyén
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gen khang mot. Trong bai bao nay, ching t6i trinh bay
két qua danh gia kha nang khang mot va xac dinh trinh
tu nucleotide cua gen defensinl (cADN) cua cac mau
ngd nham phat trién vector chuyén gen mang cdu trac
defensinl phuc vu tao dong ngd chuyén gen c6 kha
nang khang mot cao.

Vat liéu va phuong phap nghién ciu

Nghién ctru nay sir dung 4 mau ngd dia phuong thu
thap ¢ cac tinh Son La (VN1), Lao Cai (VN2, VN3,
VN4) va gidng ng6 lai CP888 do Trung tim Gidng cay
trong Son La cung cap (bang 1).

Bang 1: cdc mau/giong ngé sir dung nghién ciru

SIT Ténmu  Kjhiumiu  Piadiémthumiu  Khdilwong 1.000 hat(g) ~ Mau sic hat
| Maison VNI Mai Son - Son La 220,82+0,63 Tim
2 Laocai VN2 Si Ma Cai - Lao Cai 220,38+0,84 Tréng
3 Simacai VN3 Si Ma Cai - Lao Cai 340,38+0,68 Tring ving
4 Luthan VN4 Si Ma Cai - Lao Cai 350,02+0,78 Vang do

5 CP888 CP888 Gidng ngd lai CPSSS 310,92<1,16 Do

Panh gia kha niang khang mot ciia cdc mau ngd
bang cach xac dinh cac chi tiéu: khoi lwong ngd hao
hut, hé so gia tang quan the, chi s6 man cam véi mot.

Khéi luong ngd hao hut & 16 thi nghiém dugc tinh
theo cong thirc:

P=X-P-P, (g

Trong d6: P 1a khéi lwong thirc dn hao hut & cong
thirc thi nghiém (g); P, 1a khéi lugng thire an cén dugc
sau thoi gian thi nghi¢ém; P 1a khoi luong thirc dn hao
hut & cong thie doi chung; X 1a khoi luong thuc an
dua vao thi nghiém (g) [6].

Hé sb gia ting quén thé (r) dugc xac dinh theo cong
thirc: N = N x e"

Trong do: N, la s6 luong ca thé mot & thoi diém t;
N, 1a 56 luong ca thé mot dua vao thi nghiém ban dau;
r la hé sb gia ting quan thé [6].

Ty 1é nhiém mot = (S hat bi nhiém mot/tong s6 hat
thi nghiém) x 100%

Chi s6 man cam v&i mot tuong dbi (S) dugce tinh
theo cong thirc:

1 .
S= 5 sina (an.bn + bn.cn + cn.dn + dn.en + ... + kn.an)

Trong d6: S 1a chi s6 man cam mot tuong ddi; a 1a
gbc tao boi hai truc mang tri s6 lién nhau a = 360%/12;
a, b, ¢, d... k1a cac chi tiéu theo doi; n 1a ky hiéu cac
mau/giéng nghién ciru.



ARN tbng sd duogc tach chiét bang Trizol Reagent
KIT; cADN dugc tong hop theo quy trinh Maxima®
First Strand cADN Synthesis KIT; gen defensinl phan
1ap tir ngd (ZmDEF1) dugc khuéch dai bang k¥ thuat
PCR véi cap mdi dic hiéu duge téng hop tai hang
Macrogen (Han Quéc) v6i trinh ty nhu sau:

ZmDEF-F: 5 ACGCGTCGACATGGCGCCGTCTCGACGCA 3’
ZmDEF-R: 5 CCCAAGCTTGCAGATCTTCTTGCAGAAGCACY

Chu ky nhiét cua PCR la: 94°C/4 phut, 1ap lai 30 chu
ky, mdi chu ky: 94°C/45 giy - 58°C/30 gidy - 72°C/60
gidy; 72°C/10 phut. San pham PCR duoc kiém tra bang
dién di trén gel agarose 0,8%; tinh sach san phém PCR
theo GeneJET PCR Purification KIT va gin vao vector
tach dong pBT rdi bién nap vao té bao kha bién E.
coli DH50 bang sbc nhiét (42°C trong 1 phut 30 gidy).
Vi khuén mang vector tai td hop duoc chon loc trén
moi truong LB dic bd sung X-gal, IPTG, khang sinh
carbenicilin va bang colony-PCR véi cip moi M13.
Plasmid tai t6 hgp dugc thu nhan bang cach tach chiét
theo phuong phap tach dong phén tir cia Sambrook va
Russell (2001) [7].

Trinh ty gen ZmDEFI duoc xac dinh bang thiét
bi giai trinh ty gen ty dong ABI Prism 3130 - USA/
Japan. S liéu duogc xtr Iy bang phan mém BioEdit va
DNAStar.

Két qua va thao luan

Ddnh gid kha ning khdng mot ciia cdc miu ngé
nghién ciru

DPé x4c dinh duoc kha ning khang mot cﬁa cac
mau ngo ngh1en ctru, khéi luong hao hut, hé so gia
tang quan thé mot va ty 1¢ nhiém mot clia cac mau ngd
nghién ctru da dugc xac dinh ¢ cac thoi diém 15, 30,
45 va 60 ngay lay nhiém mot nhan tao véi 10 cip mot
dugc tha, két qua duoc trinh bay ¢ bang 2.

Bdng 2: khoi hrong ngd hao hut, hé sé gia tdng quan thé mot va ty 1é

nhiém mot cua cdc mau ngo nghién ciru

15 ngay nhiém mot
P r N

60 ngay nhiém mot
P r  N%

45 ngay nhiém mot
Py r %

30 ngay nhiém mot
Pg  r N%

Mau

Maison 0,67 0,023 434
112 0,036 622
L10 0,034 243
086 0,031 422

1720042 786

1,830,048 1023
3020071 1588
2430067 11,86
2,14 0062 953
396 0079 1738

241 0,066 32,76
462 0,093 4621
449 0,086 36,08
362 0076 32,68
552 0,098 48,63

578 0,061 88,03
1088 0,087 100
938 0,081 96,26
893 0,072 89,14
11,87 0,083 100

Laocai
Simacai
Luthan
CP8s88

Ghi chii: P(g): khoi luong ngé hao hut ¢ 16 thi nghiém; r: hé 56 gia tang
quan thé mot; N(%): ty Ié nhiem mot cua cac mau ngo

K&t qua ¢ bang 2 cho thay, trong lugng hao hut cta
cac mau ng6 nghién curu tang dan tr ngay nhiém mot
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thir 15 dén 60. O ngay nhiém mot thir 60, khéi lugng
hao hut cua gidng ngd lai CP888 1a cao nhit (11,87
g), tiép dén 1a mau Laocai (10,88 g), Simacai (9,38 g),
Luthan (8,93 g) va thap nhat 1a mau Maison (5,78 g).
Cung v6i khdi lugng thirc dn hao hut & 16 thi nghiém,
hé s6 gia tang quan thé mot & cac thoi diém 15, 30,
45 va 60 ngay nhiém mot nhan tao da duoc xéac dinh.
Heé s6 gia ting quan thé 1a dai luong biéu thi sé luong
c4 thé mot gia ting trong don vi thoi gian va trén mot
ca thé. Hé s gia ting quan thé mot ciia cic mau ngd
nghién ctru ting dan tir 15 dén 45 ngay nhiém mot,
ngay thir 60 thi hé s6 nay bat dau giam do lac nay
lugng thirc n con it, hon nita s6 lugng c4 thé mot ting
1én, nén khong du thirc an cho quan thé, vi thé hé sb tir
vong tang lén. O ngay nhidm mot thir 45, hé s6 gla tang
quan the ciia cic mau nghlen ctru 1 cao nhét, trong
d6 & mau Maison hé s6 dat 0,066 (thap nhit trong cac
mau nghién ctru) va gidong ngd lai CP888 co hé s cao
nhat, dat 0,098.

MJi binh thi nghiém c6 s6 hat ngd cia cac miu
nghién ctu bé“mg nhau va dugc tha 10 cap mot, sau
cung thoi gian lay nhiém mot xac dinh ty 1& s hat
bi nhiém mot. Két qua bang 2 cho thiy, cAc mau ngd
nghién ctru c6 ty 16 nhim mot tang dan va dén 60 ngay
thi cdc mau CP888 va Laocai dd nhiém mot 100%,
con mau Simacai nhiém 96,26%, mau Luthan nhiém
89,14% va thap nhét 12 miu Maison nhiém 88,03%.
Tir céc chi tiéu phan tich trén, da x4c dinh dugc chi s6
man cam mot twong ddi cua cic mau ngd nghién ctu
(bang 3).

Bang 3: chi s6 twong doi vé sw man cam mot (S) ciia cdc mau ngé nghién ciru

Miu
S 836,036

Luthan
845,979

CP888
1.528,041

Simacai
1.022,977

Laocai
1.408,678

Maison

Két qua & bang 3 cho thay, glong ngd lai CP888
man cam nhat voi mot, chi so mam cam véi mot tuong
ddi 1a 1.528,041, tlep dén 12 mau Laocai, Simacai,
Luthan va thdp nhit 14 mau Maison (chi s6 mam cam
v6i mot tuong d6i 1a 836,036). Nhur vy, trong cic mau
ngd nghién ctru, mau Maison c6 kha ning khang mot
cao nhét. Chung t6i tiép tuc phan tich dic diém ciia gen
ZmDEF1 cia cac mau ngd nham tim mdi lién hé véi
dac tinh khang mot cua cay ngo.

Tdach dong va xdc dinh trinh tw gen ZmDEF1 tir
cdc mau ngo nghién ciru

Dya vao trinh ty c¢6 ma s6 JF797205 trén Ngan
hang gen qudc té, cip mdi dic hiéu ZmDEFI-F/

40



ZmDEF1-R d3 duoc thiét ké dé khuéch dai doan ma
hoa cua gen ZmDEF'] véi kich thudc wde tinh khoang
0,25 kb.

O ngd, ZmDEFI chi duoc phién ma ¢ hat non va
hat treong thanh, con cac mo khac thi khong hoat dong
va hoat dong dudi su cam ung cua meja hodic ABA
[8]. Do do, hat cic mau ngd dugce xtr Iy ABA, ngam
u cho nay mam va thu 14 sau 5-7 ngay tudi dé tach
ARN tong s6. ARN duoc str dung 1am khuén cho phan
ung phién ma nguoc tao cADN. Phan trng PCR nhan
ban doan ma hoéa cua gen ZmDEFI véi cap moi dic
hiéu, két qua kiém tra san pham PCR bang dién di trén
gel agarose cuing thang ADN chuan 1 kb plus dugc thé
hién & hinh 1.

VNL VN2 TN VNG R

2L
e pesn
pee—
s
pa—
anams

«—~025kb

Hinh 1: hinh anh dién di san pham RT-PCR nhdn gen ZmDEF'
ciia cdc mau ngo nghten cieu (M: thang ADN chudn 1 kb plus;
VN1, VN2, VN3, VN4: cac mau ngo dia phiwong; CP888: giong ngo lai)
Két qua thu duoc ¢ hinh 1 cho thiy, ca 5 mau ngd
déu cho san phim PCR véi mot bang ADN véi kich
thudc udce tinh khoang 0,25 kb, kich thudc nay phu
hop theo tinh toan 1y thuyét va tuong umg véi kich
thuorc cua doan ma hoa cua gen ZmDEF1 & ngo mang
mi s JF797205 trén Ngan hang gen quoc té. Tuy
nhién, dé khang dinh chinh xac san pham thu duoc
la gen ZmDEF1, ching toi tién hanh tach dong, xac
dinh trinh ty nucleotide va so sanh vdéi trinh ty gen
ZmDEF1 duoc cong bd trén co s6 dit liéu NCBL

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 khuan lac tring bang phan tng
colony-PCR véi cip mdi M13. Nhitng khuén lac tring
duong tinh vdi colony-PCR c6 kha ndng mang vector
tai to hop pBT ZmDEF 1. Sau khi tach plasmid tir sinh
khdi vi khuén, chung t6i thuc hién kiém tra sy c6 mat
ctia gen ZmDEF 1 bang cach sir dung enzyme gidi han
BamHI dé cit plasmid tai t6 hop (hinh 2).
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M- VN1

VNI VN3 VN4 CPBBE OB

Hinh 2: két qua dién di kiém tra plasmid tdi t6 hop cdt bang BamHI
(M: thang ADN chudn 1 kb plus; VN1, VN2, VN3, VN4, CP888:
plasmid tai to hop pBT ZmDEF1 cdt béi BamHI;

BC: plasmid tdi 16 hop pBT ZmDEF 1 khéng cdt boi BamHI)

Theo tinh toan 1y thuyét, vector pBT c6 kich thudc
2,7 kb, san pham PCR gen dich 0,25 kb thi plasmid tai
t6 hop c6 kich thude khoang 2,95 kb. Két qua dién di
kiém tra (hinh 2) cho thiy, cac dong khuan lac tring
dwong tinh véi colony - PCR déu mang plasmid tai to
hop (pBT_ZmDEF1I). Cac plasmid tai to hop dugc sir
dung dé x4c dinh trinh tu nucleotide.

Xdc dinh trinh tw gen ZmDEF1 tir mARN cdc
mdu ngé nghién ciru

Két qua xac dinh trinh ty nucleotide ciia gen
ZmDEF] phan 1ap tir mau ngd nghién ciru cho thiy cac
trinh ty gen thu duogc c6 kich thuée 243 bp (hinh 3).

Hinh 3: trinh tw gen ZmDEF 1 ciia cdc mdu ngo nghién ciru
va JFE797205 trén Ngdn hang gen quoc té

Két qua so sanh trinh ty nucleotide cta gen
ZmDEF1 & 5 mau nghién ctru voi trinh ty nucleotide
ciia gen ZmDEF cong b trén Ngan hang gen quc
té (ma s6 JF797205) c6 do tuong ddng cua cac trinh
tu gen nay 1a 98,8 dén 99,6%, nhu vy di phan lap va
tach dong thanh cong gen ZmDEFI (mARN) tir cac
mau ngd nghién ctru. Giita cic trinh tu gen defensinl
co 5 vi tri nucleotide sai khac & cac vi tri nucleotide
thir 43, 53, 101, 161 va 195 (hinh 3). Trong d6, mau
Maison va CP888 khac nhau ¢ vi tri nucleotide thir 53,
101 va 161. Bac biét ¢ vi tri thir 101, thudc bo ba quy
dinh amino axit th 34 ctia chudi polypeptide, & mau
Maison 1a G con CP888 1a A nén rat ¢6 thé dan dén



su sai khac amino axit gitra hai trinh ty, do do tiép tuc
phan tich trinh ty amino axit suy dién tir gen ZmDEF
clia cac mau nghién ciru. Cac trinh ty gen ZmDEF]
cua cac mau Maison, Laocai, Simacai, Luthan va
Cp888 da duoc ding trén Ngan hang gen quéc té véi
mi s6 LN650982, LN650980, LN650983, LN650981,
LN650979. Trong d6, trinh ty gen ctia mau Maison
dugc str dung dé phat trién vector chuyén gen vdi muc
dich tang cuong kha nang khang mot & ngo.

Trinh ty amino axit suy dién tir gen ZmDEF] cla
cdc mau ngd nghién ctru va JF797205 déu c6 80 amino
axit (hinh 4). Két qua nay ciing phtt hop véi nghién ctru
cua Baosheng va cs (2011) khi phan 1ap gen ZmDEF'I
tir giong ngd NongDal08 phuc vu chuyén gen véi muc
dich khang nam [8]. Hinh 4 cho thy, giita cac trinh tir
nghién ctru ¢6 4 vi tri amino axit khac nhau ¢ cac vi tri
thir 15, 18, 34, 54 cua protein defensin.

N 40
JF797208  MA P RK\J |\|\|\ L1
Maison 1
Simacai
Laccai 1
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CPB88 . . s L
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Hinh 4: trinh tyw amino axit cua defensinl ¢ cdac n]d~urnghién clru
va JE797205 trén Ngdn hang gen quoc té

CAu trac cua defensin thuc vat gém Vl‘mg tin hi¢u
dan & dau N va ving chirc niang nam & dau C. Ving
chtic nang thuo‘ng chua tir 45-55 amino axit. O ngd,
ving tin hiéu dan gdm 31 amino axit, viing chtic ning
g6m 49 amino axit. Trong ving chirc ning cé chira 8
phan tt Cys & cac vi tri amino axit thw 3, 14, 20, 24,
34, 43, 45 va 49, ching tao nén 4 cau disulfide giita
cac cdp Cys3 - Cys49, Cysl4 - Cys34, Cys20 - Cys43,
Cys24 - Cys45 gitp cho sy 6n dinh cdu triac khong
gian cua defensin [8]. Cau ndi disunfide giira cac Cys
trong vung chttc nang cua defeinsin gitr vai trdo quan
trong trong quyét dinh trc ché a-amylase & rudt mot.
Hinh 4 cho thy, trong viing chirc ning cua protein suy
dién ctia cdc mau ngd nghién ciru ¢6 2 vi tri amino axit
sai khac nhau la vi tri 3 va 23. Pac biét ¢ vi tri amino
axit thr 3, cic mau ngd dia phuong Maison, Laocai,
Simacai, Luthan va JF797205 déu la Cys dé tao ciu
ni disunfide v6i Cys thir 49, con gidng ngo lai CP888
thi vi tri thir 3 nay 1a tyrorine (Y). Vi vay, trong céu
triic protein defensinl cua giéng ngd lai CP888 s& chi
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¢6 3 cau ndi disunfide, ddc diém nay c6 thé lién quan
dén tinh 6n dinh cta protein va rat c6 thé lam giam
hoat tinh trc ché a-amylase, tang tinh man cam voi mot
clia gidng ngd nay.

Vé khong gian ba chiéu, defensin gdm 3 phién gip
B va mot chudi xoan a. Trong do giira nép gap p thir 2
va thir 3 ¢6 vung Loop 3, vung nay c6 chic nang quan
trong trong (rc ché hoat dong cua a-amylase ctia mot.
Do c¢6 su lién két giita Loop 3 véi trung tdm hoat dong
(3 Loop: Loop A, Loop B, Loop C) cia a-amylase &
mot, dd ngin can co chat tinh bot di vao [9]. Su wc
ché nay biéu hién thap ddi voi a-amylase cia dong
vat ¢6 va, vi ¢ su sai khac vé do dai cta 3 Loop trung
tam hoat dong cua o-amylase ctiia dong vat rat ngan va
mo rong hon nén Loop 3 cua defensinl khong lién két
vao dugc. Nhu vy, c6 thé ing dung bién phap nang
cao ham luong defensinl trong hat thuc vat nham tang
cuong kha nang khang lai con trung gay hai 6 ngd, lha
gao va dau xanh.

So sanh trinh tw gen ZmDEF1 phén lap tir ADN
va cADN

Viéc so sanh trinh ty gen ZmDEF I phan lap ttrt ADN
va phan 1ap tir cADN cho phép tim ra dic diém cau
trac ctia gen, dong thoi 1am can cr dé phan tich su
c6 mat cia gen chuyén trong hé gen cdy ngd chuyén
gen. Ching t6i tién hanh phan 1ap va giai trinh tu gen
ZmDEFI tir ADN t6ng s cia mau ngd Maison c6 kha
ning khang mot cao nhat, két qua thu dugc doan ADN
c6 kich thudce 345 bp. Trinh tu gen ZmDEF I phan lap
tir ADN cua mau Maison d3 duoc ding ky trén Ngan
hang gen quéc té voi ma s6 LN809934. So sanh trinh
tu gen ZmDEF I tach dong tir cADN véi ADN ciia mau
ngd Maison, gen c6 tong chiéu dai 345 bp, cau tao gom
2 exon xen k& boi intron ¢ chiéu dai 1 102 bp (hinh 5).

345

Hinh 5: cdu triic ciia gen ZmDEF 1 ciia méu ngé VNI

Phan 1ap thanh cong gen ZmDEF I tir ADN cho thay,
cap moi ddc hieu ZmDEF1-F/ZmDEF1-R c6 thé dung
dé phan biét céy ngbd mang gen chuyén véi cay khéng
mang gen chuyén ZmDEF] bang phan tng PCR. Dbi
v6i ngd mang gen chuyén, cip moi ny co thé khuéch
dai ZmDEFI ndi tai cho kich thudc doan ADN la 345
bp, dong thoi khuéch dai ca ZmDEFI ngoai lai cho
kich thudc doan ADN 1a 243 bp. Cay khong mang gen
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chuyén chi khuéch dai dugc mot san pham 1a ZmDEF I
ndi tai cho kich thude doan ADN 1a 345 bp.

Sw da dang vé trinh tw ving ma hod ciia gen
ZmDEFI 6 cdy ngo

bé xac dinh mure do da dang trong trinh ty nucleotide
cua gen ZmDEF'1, ching tdi thuc hién so sanh vung
ma hoa ctia gen ZmDEF I phan lap tir cac giong ngd c6
mi s trén Ngan hang gen qudc té (bang 4).

Bdng 4: théng ké mét s6 trinh tw gen ZmDEF1 dé phén tich da dang di truyén

STT Mas§ NCBI ~ Nimcong b6  Vang phan lp Tac gia
1 LN650979 2014 Viét Nam ViTX.Tvacs
2 LN650980 2014 Viét Nam ViTX.Tvacs
3 LN650981 2014 Viét Nam Vi TX.T va cs
4 LN650982 2014 Viét Nam ViTX.Tvacs
5 LN650983 2014 Viét Nam Vi TX.T vacs
6 NMO001153529 2013 My Schnable P.S va cs
7 EU531731 2009 Italia Padovan L va cs
8 EU9%61911 2008 My Alexandrov N.N va cs
9 EU958657 2008 My Alexandrov N.N va cs
10 EU952901 2008 My Alexandrov N.N va cs
11 EF200066 2007 Trung Qudc Wang B va cs
12 DQ244829 2006 Trung Quéc  JiaJ vacs
13 BT009185 2003 My Tingey S.V va cs
14 JF797205 2011 Trung Quéc ~ Wang B.S

Két qua danh gia sy da dang cua trinh tu gen
ZmDEF1 cua cac trinh ty nghién ctru dugc thé hién
trén so d0 hinh cay ¢ hinh 6.

LN650980.5eq
LN650982.seq
— LN650979.seq
— LN650981.seq
LN650983.s!
__________________ .| JF797205.5eq

EF200066.5eq

‘ NM00 1153529

EU961911.seq
EU958657.seq
| DQ244829.sec
1 BT009185.seq

s EU952901.5
v i. EUSI731.50

2 0
Nuclectide Substitutions (x 100)

Hinh 6: so do hinh cdy thé hién s khac biét di truyén vé trinh tw nucleotide
doan ma hoa cua gen ZmDEF'|

Két qua hinh 6 cho thay, 14 trinh ty viing mi hoa clia
gen ZmDEF] chia thanh 2 nhom 16n voi khoang cach
di truyén 14 2,8%. Nhom 16n thir nhat gdm 13 trinh ty
gen va chia thanh 4 nhom nhoé (nhém nhé thir nhat gdm
céc trinh gen c6 quan hé gan giii v&i nhau: LN650982,
LN650980, LN650983, LN650981, LN650979 phan
lap ¢ Viét Nam). Nhom 16n thir hai chi bao gom duy
nhét mot trinh ty gen mang ma EU531731 (Italia).

TAP CHI

HOA HOC

NG NGHE

it Nam 2(9) 9.2015

Két luan

Trong cac mau ngd nghién ctru, mau Maison c6 kha
ning khang mot cao nhat, thap nhét 14 giéng ngd lai
CP888. Gen ZmDEF I phan 1ap tir mARN cuia cac mau
ngd dia phuong va gidng ngd lai CP888 co kich thudc
12 243 bp ma hoa chudi polypeptide dai 80 amino axit.
Trinh ty nucleotide ctia gen ZmDEFI cua ciac mau
nghién ctru ¢é su sai khac ¢ 5 vi tri nucleotide. Trinh
tu amino axit suy dién cua defensin cac mau ngé dia
phuong chira 8 Cys tao nén 4 cau ndi disunfide, giéng
ngo lai CP888 c6 7 Cys. Trinh tu nucleotide cua gen
ZmDEF 1 tir ADN c¢6 chiéu dai 345 bp gom 2 exon va
1 intron. Trinh ty gen ZmDEF I thu nhan duoc tir cac
mau ngd nghién ciru 1 co s& dé tao vector phuc vu
chuyén gen nham cai thién kha ning khang mot & cay
ngo.
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