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SO SANH TRINH TU GIEN CYSTATIN G CAY PAU XANH
(VIGNA RADIATA (L.) WILCZEK)

bau xanh (Vigna radiata (L.) Wilczek) Ia
cdy trong an hat dugc trong ¢ nhiéu nudc trén
th€ gigi. Pau xanh 1a cay chiu han kém [6].
Stress moéi trudng nhu néng, lanh, han, sau
bénh[ anh hudng truc ti€p dén nang suat cta
dau xanh.

Cystatin 1a protein tc ché cystein proteaza
thuéc ho papain. Cystatin  thyc vat
(phytocystatins) ¢6 ¢ nhiéu loai cdy mot 14 mam
va hai 14 mam va c6 hoat tinh giong nhu chat tc
ch€ cystein proteaza & dong vat. Cc chit tc ché
cystein proteaza thuc vat thuong dugc ma hod
boi nhiéu gien, nhung su hiéu biét vé céc gien
nay con it. Su bi€u hién cua gien cystatin thudng
trong di€u kién han, lanh, man va & cdc pha
riéng ré clia qua trinh sinh trudng, phét trién ctia
thuc vat [4, 8, 13]. Pernas M. va cs. (2000) cho
rang khi 1é€ cay dé (Castanea sativa) gap lanh,
s0c mudi, stress néng thi mitc do phién ma tang
manh & ca t€ bao ré va t€ bao 1a va cystatin &
cily dé khong chi lién quan dén phan tng tu vé
v6i cdc mam bénh va sau hai ma con lién quan
dén kha nang chdng lai tic dong bat lgi cua cac
nhan t6 vo sinh [10]. Nghién ctiu va phan lap

CHU HOANG MALU, NGUYEN VU THANH THANH
Dai hoc Thai Nguyén
NGUYEN THI THU TRANG
So Gido duc va Pao tao Thdi Nguyén

gien cystatin cling da dugc thuc hién trén cic
cay trong khac nhu: dau diia (Vigna unguiculata
L.), dau tuong (Glycine max L.), ca r6t (Daucus
carota L.), tao (Malus domestica) [3, 7, 9],
[11].. nhung d6i v6i cay dau xanh viéc nghién
cltu vé cystatin va gien ma hod protein nay van
con 1a van dé méi mé.

Trong bai bdo nay, ching t6i cong bo két
qua danh gia kha nang chiu han, phan 1ap gien
ma hod cystatin cua 2 giong dau xanh (trong do,
mot giong chiu han t6t - DX208 va mot giong
chiu han kém - PaEC3) nham dénh gid su da
dang cua gien ma hod cystatin clia cic giong
dau xanh phuc vu cho viéc nghién ctu chon tao
cac giong dau xanh c6 kha nang chiu han.

I. PHUONG PHAP NGHIEN CUU

1. Vatliéu

7 giong dau xanh do Trung tam Nghién ctu
va Phét trién Dau dd - Vién Cay luong thuc va
Cay thuc phdm - Vién Khoa hoc Nong nghiép
Viét Nam cung cép.

Bdng 1
Mot s6 dac diém hinh thai cta 7 giong dau xanh nghién ciru
STT Tén giong Mau than mam Mau vo hat Khoi luong 1000 hat
1 DX208 Xanh Xanh béng 75,30 0 0,015
2 b6 Qué Xanh Xanh moc 4420 (1 0,025
3 DX14 Xanh Xanh moc 65,86 [1 0,040
4 DX04 Xanh Xanh béng 66,31 11 0,015
5 V123 Xanh Xanh béng 63,95 J 0,020
6 T135 Xanh Xanh moc 50,54 10,032
7 PAEC3 Tim Vang béng 60,75 10,010
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Cap moi cystatin dugc chiing toi thiét k&€ dua
trén sy phan tich trinh tu gien cystatin & giong
dau xanh dugc cong bé tai Ngan hang gien qudc
t€ v6i ma s6 AF454396 va dat tai hang
Fermentas:

Bang 2
Trinh tir cap moi nhan gien cystatin
Moi Trinh tu m6i (5°-3)
Cysl | GTCGCAGGAACTAGAAAGCGTTG
Cys2 | CTATGCAGGTGCCTCTCCAAC

Cac loai hoa chat, dung cu va thiét bi phuc
vu cho thi nghiém sinh hoc phan tu.

2. Phuong phap

Péanh gida nhanh kha nang chiu han theo
phuong phap ctia Lé Tran Binh va cs. (1998) [2].

ADN t6ng s6 dugc tich chiét theo phuong
phap Gawel va Jarnet (1991) c6 cai tién [5].

Nhan gien cystatin bang ky thuat PCR. PCR
dugc ti€n hanh v6i téng thé tich phan tng 50 pl
gém: ADN méu (50 ng/ul) 4 pl, méi (10 pM) 4
pl, dNTP (2,5 mM) 4 pl, MgCl, (25 mM) 5 pl,
Taq polymerase (5 unit/pl) 0,8 pl, buffer PCR
(10X) 5 pl, H,O khtr ion 27,2 pl. Chu trinh nhiét
bao gom cdc budc sau: 94°C-3 phit; 94°C-50
giay, 56°C-1 phat, 72°C-1 phut 30 giay lap lai 30
chu ki; 72°C - 10 phut va luu giit & 4°C. San pham
PCR nhan gien cystatin duoc kiém tra bang dién
di trén gel agaroza 1%. Gien duogc lam sach (thoi
gel) theo bo Kit QIAquick Gel Extraction va gan
vao vécto pTZ57R/T, sau d6 dugc bién nap vao t&
bao kha bién E. coli chung DH5a. Trinh tu
nucleotit clia gien cystatin dugc xdc dinh trén
may doc trinh tu nucleotit twr dong ABI PRISM@
3100 Advant Genetic Analyzer cua hang
Ampplied Biosystem. Két qua xac dinh trinh tu

gien duoc xUr ly bang phdn mém DNAstar va
BioEdit.

3. Dia diém thi nghiém

Thi nghiém duoc ti€n hanh tai Phong thi
nghiém Di truyén hoc - Pai hoc Su pham -
DHTN va Phong Cong nghé t€ bao thuc vat -
Vién Cong nghé sinh hoc. X4c dinh trinh tu gien
tai Vién Cong nghé sinh hoc - Vién Khoa hoc va
Cong nghé Viét Nam.

IL. KET QUA VA THAO LUAN

1. Kha niang chiu han cia cac giong dau
xanh nghién ciu

Dé ddnh gid kha nang chiu han clia cdc
giong dau xanh khac nhau gép phan dinh hudng
cho viéc chon cac giong dau xanh chiu han c6
hiéu qua, ching toi tién hanh nghién ctu, danh
gid nhanh kha nang chiu han cta cdc giong dau
xanh & giai doan cay non (xudt hién 3 14 that)
theo cdc chi tiéu: ti 1& cay khong héo, ti 1& cay
phuc hoi sau 3, 5, 7, 9, 11 ngay thi nghiém, tir
d6 xac dinh chi s6 chiu han tuong d6i cta cac
giong dau xanh, két qua nhan dugc & bang 3.

Chi s6 chiu han tuong d6i dugc tinh theo
cong thic:

S, =1/2sind (a, b,+b,c,+c,d, . d, e, +e,g,+
g.h,+h i, +1i k+k 1+, m,)

Trong d6: S,: chi s6 chiu han tuong doi; n:
ky hiéu cac giong nghién ctu. Cac chi tiéu theo
ddi gom: a. % cay khong héo sau 3 ngay han; b.
% cay phuc hdi sau 3 ngay han; c. % cay khong
héo sau 5 ngay han; d. % cay phuc héi sau 5
ngay han; g. % cay khong héo sau 7 ngay han;
h. % cay phuc hoi sau 7 ngay han; i. % cay
khong héo sau 9 ngay han; k. % cay phuc hoi
sau 9 ngay han; 1. % cay khong héo sau 11 ngay
han; m. % cay phuc hoéi sau 11 ngay han.

Bdng 3

Panh gia kha nang chiu han cta 7 giong dau xanh nghién ciu

Giong DX208

Do Qué

DX14 | DX04 | V123 | T135 | PaEC3

Chi s6 chiu han tuong d6i 11640

4740

5750 | 11220 | 6340 | 8810 4610

Bang 3 cho thdy, giong DX208 la giong chiu
han t6t nhat cé chi s6 chiu han 1a 11640, con
giong PaEC3 chiu han kém nhat véi chi s6 chiu
han 1a 4610. Chi s6 chiu han giam dan & cic
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giong nhu sau: DX208 > DX04 > T135 > V123
> DX14 > D6 Qué > PaEC3.

T két qua danh gia kha nang chiu han &
trén, ching toi lua chon giong DX208 (c6 chi s6



chiu han 16n nhét) va PaEC3 (c6 chi s6 chiu han
nho nhét) dé ti€p tuc nghién ctu phan lap gien
cystatin.

2. Két qua nhan ban gien cystatin cua hai
giong dau xanh DX208 va PaEC3 bang
k§ thuat PCR

Poan gien cystatin cia 2 giong dau xanh
(DX208 va PaEC3) dugc nhan lén biang phuong
phdp PCR, két qua nhan gien dugc kiém tra
bing phuong phédp dién di trén gel agaroza 1%
va duoc thé hién trén hinh 1. Hinh 1 cho thay,
moi mau nhan duoc doan ADN dic hiéu c6 kich
thudc khoang 1100 bp.

M 1

1500 bo —

1000 bp — <1100 bp

Hinh 1. K&t qua PCR nhan gien cystatin cua
2 giong dau xanh
Ghi chii: M. Chi thi phan tir 1kb;
1. DX208; 2. PaEC3.

3. Két qua tach dong gien cystatin

Dé xac dinh dugc trinh tu gien cystatin,
chiing toi ti€n hanh tach dong gien cystatin. Qua
trinh tach dong dugc thuc hién biang cdch gin
san phdm PCR da tinh sach vao vécto tich dong
pTZ57R/T, bién nap vao t&€ bao kha bién ching
E. coli DH50 va cdy trai trén dia Petri c6 moi
truong LB dac bo sung ampicillin 100 mg/ml,
X-gal 40 mg/ml va IPTG 100 pM. u céac dia
petri da cdy trai & 37°C trong 16 gio, két qua thu
duoc ca khuén lac xanh va trang (hinh 2). Chon
khuén lac trang nuoi trong moi trudng LB 16ng
¢6 bo sung ampicillin 100 mg/ml qua dém. Lay
khudn ctia mdi miu chay phan tng clony PCR
v6i cap moi pUCI8 dé xéac dinh khudn lac ¢6
plasmit mang gien mong muén. Vi cidp moi
pUCIS8 la cap moéi dugc thiét k& chung cho céc

vécto tao dong nén khi kiém tra san phdm PCR
vira dong hod thi kich thuéc cta cac doan gien
vlra nhan 1én s€ cao hon khoang 200 nucleotit so
v6i nhan bang ciap moéi dac hiéu. Sdn phim
colony PCR dugc dién di kiém tra trén gel
agaroza 1% (hinh 3).

Hinh 2. Hinh 4nh khuén lac

M 1 1 2 2

1500 bo -
1000 bp -

Hinh 3. Két qua dién di san phdm colony-PCR
trén gel agaroza
Ghi chii: M. Chi thi phan tir 1kb;
1. DX208; 2. PaEC3.

Tir két qua dién di trén hinh 2 cho thdy, san
pham colony PCR tir nhitng khuén lac tring déu
cho két qua duong tinh. T4t ca cdc mau déu cho
mot bang duy nhat ding kich thude, ching to
két qua bién nap va chon dong thuc hién tot,
phan tng PCR da dat mic t6i wu. Tién hanh
chon khuin lac tring tuwong tng véi 2 mdu
nghién cttu ¢6 san pham colony PCR & trén tach

123



plasmit theo bo kit QIAprep Spin Miniprep. San
phdm ADN plasmit duoc dién di trén gel
agaroza 1%, két qua dugc thé hién & hinh 4.

1 2

Hinh 4. Két qua dién di tach plasmit
Ghi chi: 1. Plasmit mang gien cystatin cua giong
DX208; 2. Plasmit mang gien cystatin cia giong

Két qua dién di trén hinh 4 cho thdy, san
pham tach plasmit sach, ddm bdo chat luong va
s0 luong dé tién hanh xdc trinh tu nucleotit ctia
gien cystatin.

4. Két qua xac dinh trinh tu nucleotit

Dé x4c dinh trinh tu nucleotit clia gien
cystatin da tich dong, chiing toi ti€n hanh xac
dinh trinh tu nucleotit cla gien cystatin trén
mdy doc tu dong ABI PRISM@ 3100 Avant
Genetic Analyzer. Két qua doc trinh tu duoc
dem phan tich, xtr Iy bang phan mém BioEdit.
Két qua thu duoc thé hién & hinh 5.
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PaEC3.

N P R N I D IR D B

10 20 30 40 50

PaEC3 ATGTCGCAGG AACTAGAAAG CGTTGAGATC GATAGITTAG CTCGATTTGC
DX208 ATGTCGCAGG AACTAGAAAG CGTTGAGATC GATAGITTAG CTCGATTTGC
N o P T e T e I B

60 70 80 90 100

PaEC3 TGTTGAAGAA CACAACAAAA AACAGGTITTT TCTTTTTCCT TTCACACACC
DX208 TGTTGAAGAA CACAACAAAA AACAGGTITTT TCTTTTTCCT TTCACACACC
N R P N o I B B B

110 120 130 140 150

PaEC3 CTTTATTTTT TTTTCCCTTC AAAAAGATTA AAGAAATTTG TACCACTCAT
DX208 CTTTATTTTT TTTTCCCTTC AAAAAGATTA AAGAAATTTG TACCACTCAT
T T T I D B B I B

160 170 180 190 200

PaEC3 TATGITTTGC TCTGTATCTT ATGCTTCTCG AGAAATTCCC AACGCTTTCTG
DX208 TATGITTTGC TCTGTATCTT ATGCTTCTCG AGAAATTCCC AACCTTTCTG
T R P R D B B R

210 220 230 240 250

PaEC3 TTGGITTCCT ATTGGGICTG ATCGITGATC GGITTCGGECC ACGCCAAGAT
DX208 TTGGTTTCCT ATTGGGTCTG ATCGTITGATC GGTTTCGGECC ACGCCAAGAT
T e i e D e B R B

260 270 280 290 300

PaEC3 TTCTTCAGAG ATTCACATGT TTGATTATAT TATCTCCTTT GITTGATTAA
DX208 TTCTTCAGAG ATTCACATGT TTGATTATAT TATCTCTTTT GITTGATTAA
T P U R R B U B

310 320 330 340 350

PaEC3 CAATAATTGT TAACTTTTAG ATTTTTCTTC TGGGGATAAT GGGGITCTTC
DX208 CAATAATTGT TAACTTTTAG ATTTTTCTTC TGGGGATAAT GGGGITCTTC
N T P e D B R B B

360 370 380 390 400

PaEC3 TGITGITGGA TTGATTTTGI TCTGAGGTAG AGITTTCTAA GAAGAGAATG
DX208 TGITGITGGA TTGATTTTGT TCTGAGGTAG AGTTTTCTAA GAAGAGAATG
N e P e D T U B

410 420 430 440 450

PaEC3 TTAAAGATAA TTTTGIGAAT ATACTGIGIT ATTAGCTTAA ATTTATTGIA
DX208 TTAAAGATAA TTTTGTGAAT ATACTGIGIT ATTAGCTTAA ATTTATTGTA
N T T e D T R R B

460 470 480 490 500

PaEC3 AATTGCTAAA TTTTCTAAGT TTTGITTCTT ATATATAGTA TCAGACATGA
DX208 AATTGCTAAA TTTTCTAAGT TTTGITTCTT ATATATAGTA TCAGACATGA
N T P R R B U B B

510 520 530 540 550

PaEC3 TTTTAATAAC TTCCAAAATA GITCAATCAT TAATGGAGAG TAACTTAGAA
DX208 TTTTAATAAC TTCCAAAATA GITCAATCAT TAATGGAGAG TAACTTAGAA
N O e D e T TR B

560 570 580 590 600

PaEC3 GGAAAATATT TCAGAGIGIG TAGGCAGATC TATTTGGAAA AATAAGCCAA
DX208 GGAAAATATT CCAGAGIGIG TAGGCAGATC TATTTGGAAA AATAAGCCAA



610 620 630 640 650

PaEC3 TATTTGCCTA ACAAAGTATC TTCTACCGAA CATGCACTTT GCCTCAGTGT
DX208 TATTTGCCTA ACAAAGTATC TTCTACCGAA CATGCACTTT GCCTCAGTGT
o R RS T ERE P R IR R I
660 670 680 690 700
PaEC3 GGTATGGTGC AAAGCGGGTG AGAGAGAGCA AAAAGTTATG ATGCAAATAT
DX208 GGTATGGTGC AAAGCGGGTG AGAGAGAGCA AAAAGTTATG ATGCAAATAT
S EEE BT PR NP P R NPT IR I
710 720 730 740 750
PaEC3 TTGTCGTTTG AAGCTTGTGG AAGCCCATAA TCCATTATCA GAAGCCAGAA
DX208 TTGTCATTTG AAGCTTGTGG AAGCCCATAA TCCATTATCA GAAGCCAGAA
S R NREEE EEREY IERE P PR NPT IR I
760 770 780 790 800
PaEC3 TTGATTATTG ATTGITAGGA TAAATTCTGC ATTTATCGTA TGTCAATGAA
DX208 TTGATTATTG ATTGITAGGA TAAATTCTGC ATTTATCGTA TGTCAATGAA
S R BRI PR R PR EERE NPT IR I
810 820 830 840 850
PaEC3 TAAATGGTTT TGTGGCGTGA ATTTTAACAA CAAAGTTTGI CGITTTTTTC
DX208 TAAATGGTTT TGTGGCGTGA ATTTTAACAA CAAAGTTTGT CGITTTTTTC
S R NREEE R R P R IR IR I
860 870 880 890 900
PaEC3 TTTGTAGTAA TAGAAATGCA AACTGGTGTC TATTTTTATT TTGTTTTTAT
DX208 TTTGTAGTAA TAGAAATGCA AACTGGTGTC TATTTTTATT TTGTTTTTAT
S EEE NEREE R N P IR IR R N
910 920 930 940 950
PaEC3 TGATTGGTGA TGGCTATATA CAGAACGCCC TTCTGGAGTT TGGAAGGGTG
DX208 TGATTGGTGA TGGCTATATA CAGAACGCCC TTCTGGAGTT TGGAAGGGTG
S R NREEE R ERE P EEPRE PR IR
960 970 980 990 1000
PaEC3 GTAAGTGCAC AACAGCAAGT GGTTTCTGGT ACCTTGTACA CCATCACTTT
DX208 GTAAGTGCAC AACAGCAAGT GGTTTCTGGT ACCTTGTACA CCATCACTTT
S EE NIRRT PR N P R R IR I
1010 1020 1030 1040 1050
PaEC3 GGAGGCAAAA GATGGTGGGC AAAAGAAGGT TTATGAAGCC AAAGTCTGGG
DX208 GGAGGCAAAA GATGGTGGGC AAAAGAAGGT TTATGAAGCC AAAGTCTGGG
S R NEREE EEREY N P R R R I
1060 1070 1080 1090 1100
PaEC3 AGAAGCCATG GITGAACTTC AAGGAGCTGC AAGAGTTCAA ACTTGTTGGA
DX208 AGAAGCCATG GITGAACTTC AAGGAGCTGC AAGAGTTCAA ACTTGTTGGA
N T R
1110
PaEC3 GAGGCACCTG CATAG
DX208 GAGGCACCTG CATAG

Hinh 5. Trinh tu nucleotit ciia gien cystatin & 2 giong dau xanh nghién citu

Két qua cho thay, chiéu dai gien cystatin & 2
mau nghién ciu déu c6 kich thudc 1115
nucleotit. Khi so sdnh 2 trinh tu nay trong
BLAST cutia NCBI, két qua cho biét day la cic
trinh tuy gien ma hod cystatin cua dau xanh.
Ching t6i két luan da nhan, tich dong va doc
trinh tu thanh cong doan gien ma hod cystatin
cta 2 giong dau xanh nghién ciu.

Hai giong nghién citu chi khac nhau vé€ trinh
tu nucleotit & 3 vi tri 1a: 287; 561; 706. Do vay,
trinh ty gien cystatin cua 2 giong dau xanh
nghién ctu ¢6 do twong dong cao (99,7%).

Dua trén s6 liéu vé trinh tu nucleotit cia
gien cystatin & 2 giéng dau xanh nghién ciiu,

0.3

Mucleotide Substitutions (<100)

Hinh 6. Bi€u dé hinh cay so sanh miic tuong
dong gien cystatin cua 6 giong dau xanh
ching toi ti€n hanh so sanh trinh tu nucleotit
ctia 2 giong dau xanh nay véi 4 giong dau xanh
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KP11, KPS1, 263, MN93 [12]. Sau dé, lap biéu
d6 hinh cay dé tim hiéu méi quan hé vé gien
cystatin ciia 2 giong dau xanh nghién ciu véi
cac giong dau xanh da phan lap trudc do. Két
qua trén hinh 6 cho thdy, sdu giong dau xanh
dugc chia thanh 2 nhém: nhém 1 goém bon
giong DX08, KP11, KPSI va 263; nhém 2 gom
hai giong MN93 va PaEC3.

Giong DX208 & nhém 1 chiu han t6t, giong
PaEC3 & nhém 2 chiu han kém. So sanh trinh tu
nucleotit ctia 6 giong dau xanh cho thay, ty 1& %
tuong dong vé trinh tu nucleotit rat cao (dao
dong tir 99,6% dén 100%), trong d6 c6 hai
giong DX208 va KP11 tuong dong 100%, giong
PaEC3 ciing tuong dong 100% v6i MN93
(bang 4).

Bdng 4
So sanh trinh tu nucleotit cua gien cystatin ¢ 6 giong dau xanh
Hé so giong nhau

1 2 3 4 5 6
= 1 99,7 99,7 99,7 99,6 100,0 1 PaEC3.seq
= 2 0,3 99,8 99,8 99,7 99,7 2 263.seq
§ 3 0,3 0,2 100,0 99,7 99,7 3 DX208.seq
< 4 0,3 0,2 0,0 99,7 99,7 4 KP11.seq
3 5 0,4 0,3 0.3 0.3 99,6 5 | KPSl.seq
= 6 0,0 0,3 0,3 0,3 0,4 6 | MN93.seq

1 2 3 4 5 6

So sanh trinh tu nucleotit doan ma hoa

Poan mi héa cta gien cystatin & 2 giong
dau xanh nghién ctu gébm 2 exon: exon 1 tir vi
tri s6 1 dén vi tri 74 cla gien, exon 2 tir vi tr{
923 dén 1115. Phan tich trinh tu nucleotit cta
doan ma hod axit amin cua 2 mau nghién ciu

v6i mau trén Ngan hang gien c¢6 ma so
AF454396 va 4 mau dau xanh KP11, KPSI,
263, MN93 cho thdy doan mi hod déu dai
267 nucleotit. Trinh tu nucleotit cia doan ma
hod axit amin cta gien cystatin & 7 mau & trén
¢6 do tuong dong rét cao (100%).

10 20 30 40 50
DX208 ATGTCGCAGG AACTAGAAAG CGTTGAGATC GATAGITTAG CTCGATTTGC
PaEC3 ATGTCGCAGG AACTAGAAAG CGTTGAGATC GATAGITTAG CTCGATTTGC
AF454396 ATGTCGCAGG AACTAGAAAG CGITGAGATC GATAGITTAG CTCGATTTGC
KP11 ATGTCGCAGG AACTAGAAAG CGITGAGATC GATAGITTAG CTCGATTTGC
MN93 ATGTCGCAGG AACTAGAAAG CGITGAGATC GATAGITTAG CTCGATTTGC
263 ATGTCGCAGG AACTAGAAAG CGTTGAGATC GATAGITTAG CTCGATTTGC
KPS1 ATGTCGCAGG AACTAGAAAG CGTTGAGATC GATAGITTAG CTCGATTTGC

o R R R o R R R R R

60 70 80 90 100
DX208 TGTTGAAGAA CACAACAAAA AACAGAACGC CCTTCTGGAG TTTGGAAGEG
PaEC3 TGTTGAAGAA CACAACAAAA AACAGAACGC CCTTCTGGAG TTTGGAAGSG
AF454396 TGTTGAAGAA CACAACAAAA AACAGAACGC CCTTCTGGAG TTTGGAAGCEG
KP11 TGTTGAAGAA CACAACAAAA AACAGAACGC CCTTCTGGAG TTTGGAAGCEG
VN93 TGTTGAAGAA CACAACAAAA AACAGAACGC CCTTCTGGAG TTTGGAAGEG
263 TGTTGAAGAA CACAACAAAA AACAGAACGC CCTTCTGGAG TTTGGAAGEG
KPS1 TGTTGAAGAA CACAACAAAA AACAGAACGC CCTTCTGGAG TTTGGAAGCEG

I R R RN R R P IR I

110 120 130 140 150
DX208 TGGTAAGTGC ACAACAGCAA GTGGTTTCTG GTACCTTGTA CACCATCACT
PaEC3 TGGTAAGIGC ACAACAGCAA GTGGITTCTG GTACCTTGTA CACCATCACT
AF454396 TGGTAAGIGC ACAACAGCAA GTGGITTCTG GTACCTTGTA CACCATCACT
KP11 TGGTAAGTGC ACAACAGCAA GTGGTTTCTG GTACCTTGTA CACCATCACT
VN93 TGGTAAGTGC ACAACAGCAA GTGGTTTCTG GTACCTTGTA CACCATCACT
263 TGGTAAGIGC ACAACAGCAA GTGGITTCTG GTACCTTGTA CACCATCACT
KPS1 TGGTAAGIGC ACAACAGCAA GTGGITTCTG GTACCTTGTA CACCATCACT
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> I
160

DX208
PaEC3
AF454396
KP11
VN93
263
KPS1
o R R FEEN
210 22
DX208 GGAGAAGCCA TGGTTGAACT
PaEC3 GGAGAAGCCA TGGITGAACT
AF454396 GGAGAAGCCA TGGITGAACT
KP11 GGAGAAGCCA TGGTTGAACT
VN93 GGAGAAGCCA TGGTTGAACT
263 GGAGAAGCCA TGGITGAACT
KPS1 GGAGAAGCCA TGGITGAACT
o R R R
260
DX208 GAGAGGCACC TGCATAG
PaEC3 GAGAGGCACC TGCATAG
AF454396 GAGAGGCACC TGCATAG
KP11 GAGAGGCACC TGCATAG
VN93 GAGAGGCACC TGCATAG
263 GAGAGGCACC TGCATAG
KPS1 GAGAGGCACC TGCATAG

170

0...

R Y TR I PR I
180 190 200

TTGGAGGCAA AAGATGGTGG GCAAAAGAAG GITTATGAAG CCAAAGTCTG
TTGGAGGCAA AAGATGGTGG GCAAAAGAAG GITTATGAAG CCAAAGTICTG
TTGGAGGCAA AAGATGGTGG GCAAAAGAAG GTTTATGAAG CCAAAGTCTG
TTGGAGGCAA AAGATGGTGG GCAAAAGAAG GTTTATGAAG CCAAAGTCTG
TTGGAGGCAA AAGATGGTGG GCAAAAGAAG GITTATGAAG CCAAAGTCTG
TTGGAGGCAA AAGATGGTGG GCAAAAGAAG GITTATGAAG CCAAAGTCTG
TTGGAGGCAA AAGATGGTGG GCAAAAGAAG GTTTATGAAG CCAAAGTCTG

e
23
TCAAGGAGCT
TCAAGGAGCT
TCAAGGAGCT
TCAAGGAGCT
TCAAGGAGCT
TCAAGGAGCT
TCAAGGAGCT

R L RS
0 240 250

GCAAGAGITC AAACTTGITG
GCAAGAGITC AAACTTGTITG
GCAAGAGITC AAACTTGTITG
GCAAGAGITC AAACTTGITG
GCAAGAGITC AAACTTGITG
GCAAGAGITC AAACTTGTITG
GCAAGAGITC AAACTTGTITG

Hinh 7. So sanh trinh tuy ving ma héa cua gien cystatin & 7 giong dau xanh

Do trinh tu nucleotit & ving ma héa giong
nhau 100% nén trinh ty axit amin ctua 7 giong
dau xanh so sanh & trén cling giong nhau 100%.
Chiéu dai protein cystatin cua céc giong dau

> |
10

DX208 VBQELESVEI
o Y T P
60 70
DX208

. o Ce
DSLARFAVEE HNKKONALLE FGRWSAQQ WSGILYTI T

xanh so sanh & trén la 88 axit amin. Vi vay,
chiing toi chua tim thay c6 su khéc biét vé trinh
tu axit amin cta hai giong DX208 (chiu han t6t)
va PaEC3 (chiu han kém).
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Hinh 8. Trinh ty axit amin cta giong dau xanh DX208

Céc két qua thu dugc & trén cho thay, chua
thdy c6 moi lién quan gilta tinh trang chiu han
v6i trinh tu nucleotit cua gien cystatin. Tuy
nhién, can mé rong nghién ctu trén nhiu giong
dau xanh khic dé khang dinh két qua nay.
Vi vay, can nghién ctu promotor va trinh tu
nucleotit cuia gien nay trong diéu kién han dé c6
thé xé4c dinh duoc chi thi phan tir lién quan dén
tinh chiu han ctia cay dau xanh.

L. KET LUAN

Chung toi da nhan dugc gien cystatin bing
phan ting PCR véi cap mdi dac hiéu duge thiét
k& dua trén co s dit liéu khai thac tai Ngan
hang gien quéc t€. San pham PCR duoc dong

hod nhd vécto pTZ57R/T. Két qua gien cystatin
cia 2 giong dau xanh nghién ciu dai 1115
nucleotit, gom 2 exon va 1 intron. Poan ma héa
dai 267 nucleotit va ma héa san phdm protein
dai 88 axit amin. So sdnh trinh tu doan ma hod
va axit amin cua 2 giong dau xanh nghién ctiu
vGi giong dau xanh c6 ma s6 AF454396 trén
Ngan hang gien quoc t€ va 4 giong dau xanh
KP11, KPS1, 263, MN93, két qua cho thdy trinh
tu gien cystatin thu dugc c6 do tuong dong rat
cao (giong nhau 100%).
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COMPARISION OF GENE ENCODING CYSTATIN
OF MUNGBEAN CULTIVARS (VIGNA RADIATA (L.) WILCZEK)

CHU HOANG MAU, NGUYEN VU THANH THANH,
NGUYEN THI THU TRANG

SUMMARY

Mungbean Vigna radiata (L) Wilczek is a grain legume widely grown in the world. Stresses such as
hot, cold, drought and disease limit the mungbean yield. In addition, mungbean is low drought tolerance.

Cystatins are protein inhibitors of cystein proteases belonging to papain family. In plants, cystatins are
found to be involved in drought stress. These were isolated from Vigna unguiculata L., Glycine max L.,
Daucus carota L., Malus domestica. This paper reports our finding about the genes encoding cystatins
isolated and assessment of drought tolerant ability from mungbean cultivars (Vigna radiata L. Wilczek) with
different level of drought tolerance. Genomic DNA from two mungbean cultivars, including one with high
drought tolerance (Dx208) and one with drought senstitiveness (PaEC3) are subjected for gene cloning
using cystatin specific primers. Sequencing data of the two cloned cystatin gene fragments proved to be that
of cystatin gene with a length of 1115 nucleotides, deviding into 2 exons and 1 intron. The PRF of coding
regions of cystatin gene comprises of 267 nucleotides with encoding a polypeptide of 88 amino acids. The
nucleotide sequences of the two cultivars show variations in different sites although the amino acid
sequences do not differ each to other and even to that announced under the code AF454396.

Keywords: cystatin gene, drought stress, mungbean, Vigna radiata.
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