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TOM TAT

Defensin thyc vat co6 tac dung chéng lai con tring an hat. Defensin lién Kkét vé6i trung tam hoat dong cua o-
amylase trong rudt mot, do do irc ché qu4 trinh tiéu hoa tinh bot ctia mot. Trong nghién ctru ndy, tim gléng dau
xanh dugc danh gid kha nang khang mot bang phuong phép lay nhlem mot nhén tao. Glong dau Tam TH c6
chi s6 mén cam mot thap nhét (634,63) va glong DX22 c6 chi s min cam mot cao nhit (1058,72). Glong dau
Tim TH c6 kha ning khang mot cao nhat, giong dau xanh DX22 c6 kha ning khang mot kém nhat. Gen
VrPDFI phan 1ap tir cdy dau xanh c6 cdu triic phan doan, gdm hai exon va mét intron véi kich thudc 356 bp.
Poan mi hoa ctia gen VrPDFI ¢6 kich thuéc 228 bp, ma hoa 75 amino acid. Trinh ty cDNA ciia hai gidng dau
Tam TH va BX22 khac nhau & 13 nucleotide, trinh ty amino acid sai khic & 9 vi trf amino acid. Vung intron
clia gen VrPDFI ciia hai gidng dau Tdm TH va DX22 sai khac ¢ 5 vi tri nucleotide. Khoang cach di truyén dya
trén trinh tu nucleotide ciia doan mé ciia giéng dau xanh DX22 va bay gidng dau xanh khac 13 6,2% va dua
trinh trinh tw amino acid suy dién 1a 7,7%. Gen VrPDFI (¢cDNA) phén lap tir gibng ddu Tam TH khéng mot tot

nhét duoc st dung dé thiét ké vector chuyén gen trong muc dich tao cdy dau xanh chuyén gen khang mot.

Tir khéa: Callosobruchus chinensis. defensin, ddu xanh, gen VrPDF'1, tinh khang mot

MG PAU

Pau xanh (Vigna radiata L.Wilczek) 1a mot
trong ba ciy dau d6 chinh trong nhém céc cay dau in
hat va 14 cdy trong c6 vi tri quan trong trong nén
nong nghiép cua nhiéu nudc, trong do co Vlet Nam.
Trong dau xanh khong nhimng cung cép ngudn thuc
phim gidu dam, dap tng nhu cau vé dinh dudng ctia
con nguoi va vat nudi ma con cd tac dung cai tao va
bdi dudng dit, do ré cdy d4u xanh co cac ndt sin
chtra vi sinh vat ¢ dinh dam séng cong sinh (Dudng
Hdng Dat, 2006; Lé Kha Tudng et al.,1998).

Nudc ta ¢6 nhiéu thuan lgi dé phat trlen san xudt
nong nghi¢p song cling co nhiéu co hoi tét dé sau hai
phat sinh phat trién va pha hai nghiém trong céc loai
cdy trong ngoai ddng rudng ciing nhu trong kho bao
quéan sau thu hoach. P6i v6i nhom néng san 1a hat thi
mdt trong nhitng nguyén nhéan chinh gay t6n thit dén
s6 lugng va chat luong hat 1a do con tring ma chi
yéu 1a Bo canh clng (thudng goi 1a mot). Mot gay
hai ddu xanh (Callosobruchus chinensis L.) ¢ mat

khip thé gi6i, cac ving trong dau xanh & nudc ta déu
c6 loai mot nay. Chung khong nhiing gay hai trong
kho du trit ma chung con lan truyén va giy hai ca &
ngoai ddng rudng. Mot dau xanh gy hai trén cac
loai dau: dau xanh, dau tim, dau diia, du Ha Lan,
dau den trong d6 hai nang nhat 12 dau xanh véi ty 18
hai 100% (Bui Cong Hién, 1995). Sy thiét hai do
chung gay ra 1a rat 16n, do d6 cong tac phong trir sau
mot dau ndi chung va mot ddu xanh noi riéng dang 1a
mot van dé cép thiét can duoc quan tdm nghién ctru.
Chinh vi vy viéc chon tao giong dau xanh c¢6 nang
suét cao, chat lugng tdt, c6 kha ning chong chiu sau
bénh, con tring va nhiing diéu kién khic nghiét ctia
thoi tiét, khi hau dé dap mg nhu cau luong thyc va
bao vé moi truong dang 1a nhiém vy cip thiét d6i véi
nganh chon giéng dau xanh.

Mot s nghién ctru vé kha nang khang con tring,
khang nim, khéang virus da dugc tién hanh trén mot
s6 loai cay trong nhu lua mi (Colilla ez al., 1990), lua
mach (Mendez et al,1990), ca chua (Stotz et
al.,2009), cu cai (Terras et al., 1995), cai bip (Park
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et al., 2002), hat tiéu (Oh et al, 1999), 6t chuong
(Meyer et al.,1996). Cac nghién ciru déu thdng nhét
rang dic tinh khang mot hai hat (khang con tring)
clia cdy trong rat phirc tap va lién quan dén hoat
dong cua gen defensin. Defensin thyc vat 1a nhom
chudi peptide nho dic trung béi ciu truc gap cudn ba
chidu qua tim cau ndi disulfide cta cac cysteine.
Defensin thyc vat hoat dong manh s& téng hop
protein trc ché, anh huong dén chic ning kénh ion,
tac dong dén hoat dong cia a-amylase va trypsin,
lam suy yéu vi sinh vat (Cavalho er al, 2011). Co
ché gay doc ciia defensin ddi voi con tring & hat dau
xanh dugc mo ta nhu la sy can tré enzyme phén giai
tinh bdt, lam cho mot khong thé ton tai duoc. Khi
mot an hat ddu xanh, defensin di e ché hoat dong
cua o-amylase, do d6 ngan chén sy ti€u hoa tinh bot,
kim him sy sinh truong, phat trién va din mot s&
chét (Stotz et al., 2009; Liu et al., 2006). Trong
nhitng nam gan day da c6 mot so nghién ciru vé céu
tric va hoat tinh sinh hoc cua defensin thuc vat, dé
xudt mg dung trong cong nghé sinh hoc trong
nghién ctru chlic nang cua gen defensin va nang cao
kha ndng khang mot ¢ cay dau xanh (Cavalho ef al.,
2009, 2011; Dos et al, 2010; Stotz et al., 2009;
Tavars et al., 2008).

Trong bai bdo nay chung t6i trinh bay két qua
danh gia kha ning khang mot va phén tich dic diém
cua trinh tu gen VrPDFI phan lap tr cdy dau xanh,
phuc vu thiét ké vector chuyén gen VrPDFI trong
muc dich nang cao kha nang khang mot cua cay dau
xanh.

VAT LIEU VA PHUONG PHAP

Str dung hat cua 8 gléng dau xanh lam vt li¢u
nghién cfru, trong d6 6 giong do Vién Cay luong
thyc va Thyc phim cung cap (Tam TH, bXl1l,
PX22, DXVN5, DXVN6, DX14) va 2 gibng do
Vién nghién ctru Ngb cung cép BX17,V123).

Danh gia kha ning khang mot ctia cac giéng dau
xanh bang phuong phap lay nhiém mot nhén tao theo
Tomooka va dong tic gia (1992), Ha Quang Hung
(2005). St dung 3 cdp mot dau xanh (C. chinensis)
ban dau tha vao hop nhya dung thirc an 1a hat dau
xanh c6 nép gin ludi ngan con tring (100g ban dau)
va theo doi cac chi tiéu nhu trong lugng hat ddu xanh
hao hut, hé s6 gia ting quin thé, ty 1& nhiém mot &
chc thoi diém sau 15 ngay, sau 30 ngdy, sau 45 ngay
va sau 60 ngay nhiém mot va xdc dinh chi s6 mam
cam v&i mot cia cic gidng dau xanh. Thi nghiém
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chia lam 2 16 theo doi, 16 thi nghiém (tha mot) nhéc
lai 3 lan va 16 doi chiing (khong tha mot).

Trong lwong hat dau xanh hao hut & 16 thi
nghiém dugc tinh theo theo cong thic: P = X- Pi— Py
(g), trong do: P la trong lugng hat hao hut ¢ cong
thire thi nghiém (g), P, 1a trong luong hat can dugc
sau thoi gian thi nghiém, P, 1a trong lugng hat hao
hut & cong thirc dbi chung, X 1a trong lugng hat dua
vao thi nghiém (g) (Ha Quang Hung, 2005).

H¢ sb gia ting quan thé (r) xac dinh theo cong
thire: Ny = Npx e" , trong d6: N; 1a $6 lwong ca thé mot
& thoi diém t, Ny 1a s§ lugng ca thé mot dua vao thi
nghiém ban déu, r: hé sb gia ting quan thé (Ha Quang
Hung, 2005).

Xac dinh ty 1é nhiém mot = (S6 hat bi nhim
mot / tong so hat thi nghiém) x100 (%)

Chi s6 man cam mot twong dbi (S) dugc tinh
theo cong thuc:

S=Yssina(a.b+b.ct+c.d+d.ete.f+{.gtg h+h.itijtj.
k+k.I+L.a), trong d6: S 14 chi s6 man cam mot tuong
dbi, o 1a goc tao badi hai truc mang tri s6 lién nhau o
=360"12,a,b, ¢, d, e, f, g h, i,j, k, 11a cic chi tiéu
theo doi.

DNA tbng sé tir mam cac gidng dau xanh duoc
tach bang dung dich dém v&i CTAB, EDTA va p-
Mercapto Ethanol tién hanh theo phwong phap cua
Murray va cs. (1980) [11]. Su dung bd kit Trizol
Reagents (cua hing Invitrogen) dé tach chiét RNA
tong s tir cAc mau nghién ciru theo chi dan ciia nha
san xuat. Su dung bo kit Maxima® First Strand
cDNA Synthesis cta hing Fermantas dé tong hop
cDNA tir RNA tong sb di tach chiét theo quy trinh
chi din cua nha san xuit. Gen VrPDF1 duoc khuéch
dai tir DNA hodc cDNA bang k¥ thuat PCR vdi cap
moi dac hiéu duoc thiét ké dya trén nhitng thong tin
vé trinh tu gen VrPDF clia ciy dau xanh da cong bd
trén Ngan hang gen c6 ma s6 AB020613 [9]. Cip
mdi VrPDF 1HindIII (F)/VrPDF1Sall (R) ¢6 trinh ty
nucleotide 1a:

VrPDFI-HindIII-F: 5’
CCAAGCTTGGTTAACAGTTTCTAGTGCACC 3°

VrPDFI1-Sall-R: 5
GCGTCGACGATGGAGAAGAAATCACTGGCC 3’

Kich thudce gen du kién 1 356 bp va kich thudc
c¢DNA du kién 1a 228 bp.
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Chu ky nhiét cia PCR 13 94°C/4 phut, 13p lai 30
chu ky, mdi chu ky 1a 94°C/45 gidy, 58°C/30 giay,
72°C/60 gidy) va 72°C/10 phat. San pham PCR duoc
kiém tra bang dién di trén gel agarose 1,5%; tinh
sach san pham PCR bang bo kit GeneJET PCR
Purification va tach dong phén tir theo Sambrook va
Russell (2001).

Trinh ty gen VrPDF1 dugc xac dinh béng thiét
bi giai trinh ty gen ty dong ABI Prism 3130. S6 liéu
dugc phan tich bing phin mém Blast, BioEdit,
DNAStar.

KET QUA VA THAO LUAN

Két qua danh gia khi ning khiang mot ciia cac
giong dau xanh

Panh gia kha nang khang mot da dugc xac dinh
thong qua chi tiéu danh gia vé trong lwong hao hut
cua hat cac gidng dau xanh sau 15, 30, 45, 60 ngay
nhiém mot duoc thé hién ¢ hinh 1.

Két qua & hinh 1 cho théy, trong luong hat hao
hut cua cic gidng dau xanh ting dan tir ngay nhidm
mot thir 15 dén ngay thtr 60. O ngay nhiém mot thir
60 trong lugng hat hao hut cia giéng dau xanh
DX22 14 cao nhit (25,07g) va thap nhat 1a giéng
Tam TH (20,83g). Trong luong hat hao hut cua céc
gidng dau xanh dugc sip xép theo thur ty giam dan

bX22 > bX17 > bX14 > bXI11 > bXVN6 >
DXVNS5 > V123 > Tam TH.

Ngoai ra, ching t6i con danh gia kha nang khang
mot théng qua cdc chi tiéu h¢ sO gia ting quan thé va
ty 1& nhiém mot ctia cac giéng dau xanh qua cac thoi
diém sau 15 ngay, 30 ngay, 45 ngay va 60 ngay lay
nhlem mot, két qua & bang 1 cho thdy hé sb gia ting
quén thé mot ciia cac giong déu xanh tang dan tir sau
15 ngay dén 60 ngay nhiém mot va sau 60 ngay thi
hé s6 nay bat diu giam do lic nay luong thirc dn con
it, hon nira sb luong ca thé mot tang 1én, nén khong
du thirc dn cho quan thé vi thé hé sb tir vong ting
lén. Va & ngay thir 45 hé sb gia ting quan thé mot
cao nhét, trong do mau DX22 14 cao nhat dat 0,096
va thdp nhit 1a miu Tam TH dat 0,072. Cac gibng
dau xanh c6 ty 1& nhiém mot ting dén va dén sau 60
ngay thi 3 gidng PX22, PX14 va DX17 di nhiém
mot trén 99%, con mau BX11, BXVN5, DXVN6
nhiém trén 90% va thip nhét 1a gidng Tam TH
nhiém 87,10%.

Tur céac chi ti€u theo doi va danh gia ¢ trén cho
phép x4c dinh dugc chi s6 min cam mot twong ddi
clia cac gidbng déu xanh dugc trinh bay ¢ bang 1.
Giéng Tam TH c6 chi s6 min cam mot thip nhét
(634,63), va gidng BX22 c6 chi s6 min cam mot cao
nhét (1058,72). Két hop cac cac két qua phan tich trén
¢6 thé nhan thiy giéng Tam TH c6 kha ning khang
mot cao nhat va gibng DX22 khang mot kém nhat.

30.00 ~

25.00 A

20.00

15.00

10.00

5.00 1

0.00 -

TamTH

bX11 bX22

® Sau 15 ngay B Sau 30 ngay

DXVN5

DXVNG bX14 bX17 V123

Sau 45 ngay H Sau 60 ngay

Hinh 1. Bidu dd so sanh trong lwong hao hut gitra cac gibng dau xanh sau cac thoi diém nhiém mot. Cac sb trén mdi cot

biéu db la gia tri trng binh ( X ); thanh d&ng trén cot bidu db 1a gia tri sai sb ( S; )
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Bang 1. Két qua khang mot clia cac giéng dau xanh qua cac giai doan nhiém mot.

45 ngay nhiém mot 60 ngay nhiém mot

Gibng 15 ngay nhiém mot 30 ngay nhiém mot Chi sb
P r N(%) P(g) r N(%)  P(g) r N(%) P(g) r N%) S
Tam TH 2,33 0,013 11,90 10,50 0,046 43,23 18,67 0,072 66,60 20,83 0,065 87,10 634,63
DX11 3,80 0,031 14,23 11,73 0,073 52,47 19,73 0,085 74,50 23,37 0,074 92,27 828,89
DX22 6,13 0,052 17,67 14,47 0,080 56,93 23,17 0,096 80,60 25,07 0,080 99,97 1058,72
DXVN5 3,43 0,023 13,27 11,53 0,064 48,63 19,43 0,075 69,50 23,17 0,073 91,47 760,36
DXVN6 3,73 0,026 13,37 11,57 0,067 48,87 19,47 0,076 72,90 23,33 0,072 92,00 792,56
DX14 5,70 0,042 15,63 13,70 0,072 53,60 21,90 0,091 77,90 23,93 0,079 99,87 961,56
DX17 4,63 0,042 15,50 12,60 0,076 53,17 20,73 0,083 77,77 23,50 0,077 99,90 902,88
V123 2,53 0,016 12,47 10,70 0,058 44,67 18,87 0,075 67,90 22,53 0,067 89,80 687,77

Ghi chu: (P(g): trong lwgng dau xanh hao hut & thi nghiém; r:

Khuéch dai va tich dong gen VrPDF1 tir giong
Tam TH va PX22

Lua chon hat cua gidng Tam TH (khang mot
tot nhat) va glong DX22 (khdng mot kém nhét)
lam dbi tuong dé phan tich dac diém cua gen
VrPDFI. Két qua khuéch dai doan gen VrPDF1 tu
mRNA va tir DNA hé gen ciia hai giéng d4u xanh
Tim TH va BX22 dugc thé hién & hinh 2. Két qua

1 2 M 3 4

0,5kb < Gen (DNA)

cDNA » + 0,25 kb

A

0,22 kb ~

hé sb gia ting quan thé mot; N(%): ty 1& nhi&m mot).

dién di kiém tra san pham PCR & hinh 2A cho
thay bang DNA c6 kich thudc khoang 0,25kb va
0,35kb dung nhu tinh toan 1y thuyét vé kich thudc
cDNA va kich thudc cua gen VrPDF1. Kich thudc
cua cac doan DNA ¢ hinh 2B ciing cho thay két
qua chon dong thanh cong va cac dong khuén lac
duong tinh véi PCR duoc sir dung tach chiét
plasmid tai td hop phuc vu viéc xac dinh trinh ty
nucleotide.

1 2

34 M5 6 7 8

~ 0,35 kb

Hinh 2. A. San pham RT-PCR nhan cDNA VrPDF1 va san pham PCR nhén gen VrPDF1 cla hai gibng Tam TH va BX22 (M:
Thang DNA chuén 1 kb plus 1, 2: doan cDNA phan lap t& mRNA cta giébng Tam TH, DX22; 3, 4: doan gen (DNA) phan lap
tir DNA hé gen). B. San pham colony-PCR nhan doan cDNA va nhan gen VrPDF1 tiy cac dong khuan lac (M: Thang DNA
chuan 1 kb plus; 1, 2, 3, 4: cac dong khuan lac chira vector mang cDNA VrPDF1; 5, 6, 7, 8: cac dong khudn lac chiva vector

mang gen VrPDF1).

Pic diém ciia gen VrPDFI phin lap tir hai gidng
dau xanh khac nhau ve kha nang khang mot

Dic diém ciia dogn ma héa thujc gen VrPDFI
phan lgp tir mARN

Két qua doc trinh ty nucleotide cho théy doan
¢cDNA VrPDFI c6 228 bp va biang BLAST trong
NCBI cho thdy so v&i trinh ty gen PDFI mang ma
s6 AB020613.1, doan ma hoa cua gen VrPDFI phan
lap tir mRNA cua gidng Tam TH c6 d6 tuong dong
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99% va ciia DX22 14 96%. Nhu viy, c6 thé két luan
ring gen VrPDFI di dugc phan lap va tach dong
thanh cong tir mRNA cua gidng dau xanh khang mot
t6t nhat (Tam TH) va giéng khang mot kém nhét
(PX22). Trinh tg nucleotide cua gen VrPDFI
(cDNA) phan 1ap tir hai giéng Tam TH va BDX22 da
dugc ding ky trén ngan hiang gen voi ma sb
LN913082.1 va LN913083.1. Tuy nhién, giita ba
trinh ty nucleotide ciia gen VrPDFI cia Tam TH,
bX22 va AB020613.1 cé su sai khac & cac vi tri
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nucleotide (Bang 2). So v6i AB020613.1 gen
VrPDF1 ctua Tam TH ¢6 5 vi tri nucleotide sai khac
(16, 17,19, 130, 132) va BDX22 c¢6 8 vi tri nucleotide
(83, 99, 137, 138, 157,161, 162, 172), trinh tu
nucleotide ctia gen V#PDF1 & hai giéng Tam TH va
DX22 khac nhau ¢ 13 nucleotide.

Tiép tuc phan tich, so sanh trinh ty amino acid
suy dién tir trinh ty cDNA cua gidng Tam TH va
DX22 véi protein suy dién tir AB020613.1 trén Ngan
hang gen, két qua dugc thé hién & hinh 3. Két qua
cho théy, protein V#PDFI gdm 75 amino acid va c6
d6 twong ddng cao. So véi protein mang mi sb
AB020613.1 thi trinh ty amino acid suy dién cta
gibng Tam TH c6 d6 tuong ddng 96%, cua mau

DX22 ¢6 do tuong dong 92%; con trinh ty amino
acid suy dién VrPDFI cta hai gibng dau xanh twong
ddng 1 88%. Tuy nhién, cac trinh tw amino acid cia
protein VrPDFI cling c¢6 sy khac nhau & 9 vi tri
amino acid. Trlnh ty amino acid suy dién tur gen
VrPDFI cia giéng Tam TH khac v6i mi sb
ABO020613.1 ¢ 3 amino acid (vi tri 6, 7, 44), con
trinh ty amino acid suy dién tir gen VrPDFI cla
gidng PX22 khac v6i ma s6 AB020613.1 & 6 amino
acid (vi tri 28, 33, 46, 53, 54, 58).

Trinh tu gen VrPDFI (cDNA) phén lap tr mRNA
cla g1ong Tam TH khang mot t6t nhét dugc sir dung dé
thiét ké vector chuyén gen V#PDFI nhim muc dich
nang cao kha nang khang mot cta cay dau xanh.

Bang 2. Cac vi tri nucleotide sai khac gitra ba trinh tw nucleotide cta gen VrPDF1.

TT Vi tri nucleotide AB020613 Tam TH bX22

1 16 C T C

2 17 T G T

3 19 G C G

4 83 C C T

5 99 C C A

6 130 A C A

7 132 C G C

8 137 G G A

9 138 C C T

10 157 A A G

11 161 A A T

12 162 A A T

13 172 C C A

10 20 30 40 50 &0
ABD20613 MERRSLAGCLE FLPLVLEVAQ EVMVQTEART CENLANTVRG PCFTTGSEDD HCRNREHLAS
TAMTH e .. JWP. L. . B e e e e e
e W K B I . .EIL M
70

ABD20613 RCRI])D RC| (,TR_H(IE
TAMTH = v v vens aoanas
D22 i eeae.

Hinh 3. Trinh tw amino acid suy dién ti¥r gen VrPDF1 cla hai gibng Tam TH, BX22 va AB020613.

bic dlem cia gen VrPDFI phan lap tir DNA
tong 50

Két qua giai trinh ty nucleotide cua gen VrPDFI
phan 1ap tr DNA tong so0 cta giong Tam TH va BX22

cho thay gen VrPDFI c6 kich thudc 356 bp va bang
BLAST trong NCBI cho thiy do tuong ddng cia gen
VrPDF1 so v&i gen PDFI mang ma s6 AB020613.1
trén GenBank tir 95% dén 99%. Két qué so sanh trinh
tu nucleotide cua gen VrPDFI phan lap tir DNA h¢
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gen va gen VrPDF1 (cDNA) phan lap tt mRNA dugc
thé hién ¢ hinh 4A, B da khing dinh gen VrPDFI
(DNA) di phan lap thanh cong tir hé gen hai giéng
d4u xanh Tam TH va DX22.

Két qua so sanh & hinh 4A, B cho thiy gen
VrPDFI phén lap tir DNA cua hai gidng Tam TH
va DX22 déu gém 2 exon, kich thudc la 228 bp
xen k& boi 1 intron c6 kich thude 128 bp. Tuy
nhién & gen VrPDFI cia Tam TH exon 1 tir
nucleotide s& 1 dén 62, exon 2 tir nucleotide thi

Hoang Thi Thao e al.

191 dén 356, intron tir nucleotide 63 dén 190. O
gen VrPDF1 ciia DX22, exon 1 tir nucleotide s6 1
dén 58, exon 2 tir nucleotide thir 171 dén 356,
intron tir nucleotide 59 dén 186. Hai trinh ty gen
VrPDFI cua giéng Tam TH va DX22 di duoc
Ngan hang gen quoc té chip nhan ding ky voi cac
ma s6 LN901494, LN901495.

Khi so sanh viing intron cta gen VrPDFI & Tam
TH va BX22 cho thay c6 5 vi tri nucleotide sai khac
la 112, 127,167, 176, 186.

10 20 a0 40 50 &0 70 80
B T e e e I L i e s |
TAM TH (DHA) ATGGAGAAGAARTCCTGGCCTGEATTATGCTTCCTCTTCCT TGTTCTCTTTGT TGCTCOTAAGTCACTACTCTTATGTCA
TAM TH(mENA) ATGGAGAAGAAATCCTGGCCTGEATTATGCTTCCTCTTCCTTGTTCTCTTTGT TGCTCAAGA|
30 100 110 120 130 140 150 160
P T T T I
TAM TH (DHA) TTCTTCTATCATATGAAATTCCACGTTGATTGTATTTCTTTAT TGGTGAATACTTTATAAATCGGATGTCTCTGACATAT
TAM TH (mRNA)

170 180 130
PSRRI I RO IO P .
GCGGATCAGTTTATT TGAACATGCAGAAGH

A TAM TH (DNA)
TAM TH {mENA)

250 260 270
| R | | |
TAMTH (DNA)

TAM TH (mBENA}

330 340 350

B T P P I
GACGATTTCCGGTGT TGGTGCACTAGARACTGTTAL

GACGATTTCCGGTGT TGGTGCACTAGAAACTGTTAL

TAM TH (DNA)
TAM TH (mRNA)

B [ D P P [ P . .
ACAGGGGTCCATGCT TCCCCACTGGCAGCTGCGATGATCACTGCAAGAACARAGAACACT TGAGGAGTGGCAGGTGCAGG
ACAGGGGTCCATGCT TCCCCACTGGCAGCTGCGATGATCACTGCAAGAACARAGAACACT TGAGGAGTGGCAGGTGCAGG

200 210 220 230 240
| P I IR | [P I IR O |

BGTTATGOTGCAGACTGAGGCAAAGACT TGCGAGAACCTGGCGAATACTT
BGTTATGGTGCAGACTGAGGCAAAGACT TGCGAGAACCTGGCGAATACTT

280 230 300 310 320
B o A [ I |

io 20 30 40 50 &0 70 a0
L T L I |
DX22 (DNA)  ATGGAGAAGAAATCATTGGCCGGATTATGCTTCCTCTTCCTTGTTCTCTTTGTTGCTCRTAAGTCACTACTCTTATGTCA
DX22 (mRNA) ATGGAGAAGAAATCATTGGCCGGATTATGCTTCCTCTTCCTTGTTCTCTTTGTTGCTC
50 100 110 120 130 140 150 160
B DX22 (DNA) TTCTTCTATCATATGAAATTCCACGTTGATTTTATTTCT T TATTGGCGAATACTTTATAAATCGGATGTCTCTGACATAT
DX22 (mRNA)
170 180 130 200 210 220 230 240
e S e e e B I e e
DX22 (DNA) |GCGGATGAGTTTATTAGAACATGCAAAAGAAGTTATGETGCAGACTGAGGTAAAGACTTGCCAGAAGT TGGCGAATACTT
DX22 (mRNA) B AGAAGTTATGGTGCAGACTGAGGTAAAGACT TGCGAGAAGT TGGCGAATACTT
250 260 270 280 2390 300 310 320
L T e T T
DX22 (DNA)  ACAGGGGTCCATGCTTCACCACTGACAGCTGCGATGATCACTGCGAGATCAAAGAACACATGAGGAGCGGCAGGTGCAGS
DX22 (mBNA) ACAGGGGTCCATGCTTCACCACTGACAGCTGCGATGATCACTGCGAGATCAAAGAACACATGAGGAGCGGCAGGTGCAGS
330 340 350
T T T T
DX22 (DNA)  GACGATTTCCGGTGTTGGTGCACTAGAAACTGTTAA
DX22 (mBNA) GACGATTTCCGGTGTTGOTGCACTAGAAACTGTTAA

Hinh 4. So sanh trinh tw nucleotide clia cDNA gen VrPDF1 phan lap tir gibng Tam TH (A) va tr DX22 (B). Khung xanh 13

doan intron, phan khdng déng khung 1a cac doan exon.

Su da dang vé trinh tu nucleotide ciia viing ma

hoa ciia gen VrPDF1 & cay dau xanh

Pé danh gia mic d6 da dang trong trinh ty
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nucleotide ctia gen VrPDF1, ving md hod cua gen
VrPDFI phan lap tir cac giéng dau xanh c6 ma sb
trén Ngan hang gen da dugc phan tich va so sanh. So
dd hinh cdy ¢ hinh 5A cho thiy 8 trinh ty gen
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VrPDF 1, chia thanh hai nhom 16n, véi khoang cach
di truyén 1a 6,2%. Hai giong BDX22 va Tam TH phéan
bo & hai nhoém khac nhau.

Duya trén trinh tu amino acid suy dién ctia 8 trinh

tu gen, so dd hinh cay & hinh 5B cho thdy cic gidng
dau xanh phan bd & hai nhanh, nhanh the nhat chi c6
DX22 va 7 gidng con lai phan bd ¢ nhanh thi hai véi
khoang cach di truyén 1a 7,7%.

— FJ380052 seq

— X16877.5eq
— HM240258 seq

— XM007141386 seq

TAMTH. Seq
| AB020613.58q

XM 014636686.5eq

6.2

DX22.5eq

2 0 %

r—— FJ380052.seq

X16877 580
— HM240258 seq

—— XM007141386.seq

TAMTH. seq

AB020613.5eq

XM 014636686.5eq

17

D22 5eq

2 0 %

Hinh 5. So db hinh cay thé hién sw khac biét di truyén vé trinh tw nucleotide clia doan ma hoa (A) va trinh tw amino acid (B)

cua gen VrPDF1.

KET LUAN

Trong 8 giéng ddu xanh dwoc danh gia kha ning
khang mot, gidng Tam TH c6 kha ning khang mot
cao nhét va gidng DX22 c6 kha ning khang mot kém
nhét. Gen VrPDFI phén lap tir ciy dau xanh c6 cu
tric phan doan, gém hai exon va mot intron véi kich
thudc 356 bp. Poan ma hoa cta gen VrPDFI c6 kich
thudc 228 nbp, ma héa 75 amino acid. Trinh ty cDNA
ctia hai gibng Tam TH va DX22 khic nhau ¢ 13
nucleotide, trinh tw amino acid sai khac & 9 vi tri
amino acid. Vung intron cua gen VrPDFI cua hai
gidng Tam TH va DX22 sai khac ¢ 5 vi tri nucleotide.
Khoang cach di truyén dya trén trinh ty nucleotide cta
doan mi cuia giéng dau xanh DX22 va bay giéng dau
xanh khac la 6,2% va dua trinh trinh ty amino acid

suy dién 1a 7,7%. Gen VrPDFI (cDNA) phan lap tir
gidng Tam TH khang mot tot nhit dwoc st dung dé
thiét ké vector chuyén gen trong muyc dich tao cay dau
xanh chuyén gen khang mot.

Loi cam on: Cong trinh duoc hoan thanh co si
dung thiét bi Phong thi nghiém Trong diém Céng
nghé gen - Vién Cong nghé sinh hoc va Phong thi
nghiém Cong nghé gen, Khoa Sinh hoc, Truong Pai
hoc Su pham, Dai hoc Thai Nguyén.
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THE RESISTANT ABILITY TO WEEVILS AND THE CHARACTERISTICS OF VRPDF1
GENE OF SOME MUNGBEAN CULTIVARS (VIGNA RADIATA L.WILCZEK)

Hoang Thi Thao'*, Ho Manh Tuongz, Nguyen Thi Ngoc Lan', Nguyen Vu Thanh Thanh®, Le Van Son’,

Chu Hoang Mau"®

"Thai Nguyen University of Education, Thai Nguyen University
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SUMMARY

Plant defensins play a role against the seed-feeding insects. Defensin associates with the center of a-
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amylase activity in the gut of weevils, thus inhibiting the digestion of starch by weevils. In this study, the
resistance of eight mungbean cultivars to weevils was evaluated by the method of artificial weevils infection.
The Tam TH cultivar had lowest index of susceptibility to weevils (634.63) and DX22 cultivar had highest
index (1058.72), and the highest resistance to weevils was found in Tam TH and DX22 was found to have the
lowest resistance. VrPDF1 genes isolated from mungbean cultivars are 356 bp in length with two exons
interrupted by an intron. The coding region of the VrPDFI gene is 228 bp in length, encoding 75 amino acids.
The comparative results of the nucleotide sequence of cDNA between Tam TH and DX22 showed that there
was a difference in 13 nucleotides and comparison of amino acid sequences of the deduced protein indicated
that there was a difference in 9 amino acids. Within the intron region of the VrPDFI genes there was
difference in 5 nucleotides. The genetic distance based on nucleotide sequences of the coding region of
VrPDF1 gene of DX22 and seven other mungbean cultivars is 6.2% and based on the amino acid sequence
deduced is 7.7%. The coding region of the VrPDF1 gene of DX22 was used to create a transformation vector
aimed at creating weevil-resistant transgenic mungbean.

Keywords: Callosobruchus chinensis, defensin, mungbean, VrPDF1 gene, weevil resistance
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