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Cystatin la pruleln ire ché cystein protcase thuge ho papain O thye vit, cystabn duge khing dinh 1 gen
lién quan dén kha ning chju han, Ph)wc)'umm & thyc vat 12 mdt nhém cig ho cyslatin. Chuc nang
Quan rong cua phytocystatin li: didu chinh qua trinh phén gidi protein trong suot gial dogn hat tiem sinh
hodc giai dogn hat nay mam: gop phin bao vé thye vt bmq? cach ngan ngua sy phan pidi c4c protcase
ngoai sinh 14 cdc loai con trimg pay hat, giun rdn . va mdt so chire nang khac

Trong, bai bio nay. ching 13i cong bo ket qua nhan pen cystatin tir D\JA lunn 6 cia gidng ngd
LVNg8S bi\n_g k¥ thudt PCR va déanh wii kha nang chju han coa mot 56 eiong ngo cd kha nang
chju han khac nhau. Gen cysiatin ¢6 kich thudc 405 bp San phitm PCR chura gen cystann duge tao
dong trong vector pBT va da dugc xdc dinh trinh 1y gen. So sanh Irinh ty nucleotide cua gen

oL

hn g3 \ac dinh voi trinh te gen cystatin ¢ ma s¢é D38130 cho iy muc do wong déng la

99.2°0 Muc do tuemg ddng amino acid suy ditn cua protein cystatin ciing cao (97.7%).
Tir khoa. Cvatatin, ngd, han. phiin lap gen, Zea mays L

MO PAU

Ngo la cdy luong thire quan trong thit hai sau
cay lua va la cdy mau quan trong nhat durgc
trong o nhidu vimg sih thai khac nhau. Cay
ngd khang chi cung cap luong thue cho
Ngusi. vat nuéi ma con 1a cay trong x6a do
giam nghéo tai cac tinh ¢o diéu kign kinh te
kho khan {5). Do dién bién tha tiét phuc 1ap
va han han thuong xuyén xay ra nén ndnL_
suat ngd cua nude ta van con thdp. Chinh vi
vay. nhiéu nghién cltu & mie d6 phan tr da
tim kiém va phan tich cac gen lién quan dén
dic tinh chiu han cua cay ngé Cac nghién
clu déu lhél\g nhat r}‘mg dac tinh chiu han cua
cdy ngé do nhicu gen quy dinh. trong do ¢6
gen cystatin

Gen cystatin & thue vit ma hoéa cho prowem
cystatin ¢ ché hoat déng cua cystein
proteaza. Cystetin proteaza la enzym co va
o thiét yéu trong qua trinh sinh truong va
phat rién cua thie vaL, su gia va chet theo
chuong trinh clia é bao. trong sir tich liy
protein du trir trong hat. huy dong protein du
tr va kha nang chong chiu vair nhimg stress
cua moi trudng. Khi stress han xdy ra. mot sb
protein bj bién tinh va 16n thuong. cystetin

" Tel 1915 874262

proteaza tham gia loai bo cac protein bién
tinh. Qua trinh nay cé the bj can trd bai cac
chit (e ché cystetin proteaza dugc goi la
cyvstain Cystatin thude ho phytocystatin. khi
cay trong gap han cystatin déng vai 1o nhu
co chdt dé xam nhip véo trung tam hoat dong
chia cystem proteaza, tre che hha niang hoat
dong cua enzym. lain giam hoat dong phan
giai protein (3], [8). [10).

Dén nay. da co rat nhigu cong trinh nghién
citu vé phan 1ap. biéu hién gen cystatin tir
nhiéu loar ciy nom_ khac nhau, nhwr dau
lha. ngé . [1).13). (7). (9]
PHUONG PHAP NGHIEN CUU

Viit li¢u

nromg. lac.

- St dung 10 @dng ngod lai do Vién nghién
ciru Ned (Dan Phugng - Ha N$i) cung cap
lam \'al ligu nghién ciru Tén vi dac didm cia
cac giong ngéd duoc trinh hay o bang |

- Cip mdi cystatin duoe chimg o1 thiét ké
dua trén sur phan teh trinh wr gen cystatin &
giéng ngd duoc cong bd tai Nean hang gen
qude 1€ voi md sd AV434306 va diit tar hang
Bioneer (bang 2).

- Cac loai hoa chat. dung cu va thiét bi phue
v cho thi ngnéns sinh hoe phan 1.
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Bing 1. Ddc diém hinh thdl ctia 10 Ridng ngd nghlén ciru

STT Gibng Hinh thai hpt ‘Miu vd hyt Khéi hrgng 100 hyt (g)
1 LVNO Bdn ring ngya Viang nhat 30,05 + 0.02
2 LVN 10 Hat bén da Vanyg cam 30.18 + 0.02
k) LVN 45 Hat séu cay Vang cam 34.56 + 0.0)
4 LVN 61 Ial rang ngya Vang 29.99 : 0.02
N LVN 66 Ban ring ngya Vang cam 31.86 £ 0.01
6 LVN 092 Hat bén d4 Vang cam 24,722 0.01
7 LVN 99 Hat ban da Vang cam 24.47 £ 0,02
8 LVN 145 Ban rang ngya Vang cam 30.36 + 0.01
9 LVN R8BS Huyt séu cay Ving 26.16 ¢ 0.01
10 919 Ran rang ngua Vang cam 2917 £ 0.03

Bang 2. ¢ ip mir nhdn gen cystatin
Mbi Trinh 1y mdi in mbi
cF CAK:CC/\TGGATGCGCAAACA'I CGAATCGTC
R ATTTGCGGCCGCGCGCTAGCACCCTCTTCAA

l'Iunmg phap nghlcn clru

- Danh gia nhanh kha nang chiju han cua 10
gidng ngd lai o giai doan ciy non theo
phuong phap cua 1.¢ Tran Binh \a dty [2].

- Tach chiét DNA tdng sé theo phuong phap
cua Gawel va Jamet {3).

- Nhan gen cystatin b’m‘__ AY thuit PCR. PCR
dlmc tién hanh véi tong thé tich phan |mg 25
ul &om DNA mau (50 ng/pl) ¥ ul. mor (10
pM) 4l ANTP (2.5 mM) 2 pl. MeCly (25
mM) 2.5 ul. Tug polyinerase (3 univply 1 pl.
buffer PCR (10X) 2.5 pb. 1O Kha won 9l
Chu trinh phiét bao gdm cae birde sau 93"C-3
phat; 94°C-30 widy. 32°C-1 phie 72°C-1 phat
Jap lai 30 chu ki 72°C -
1°C San p)lﬁm PCR nhan gien cystatm duge
fiém tra hfmg di¢n ditrén gel agarose 1% Gen
duoe (thoi Kit
AceuPrep” Ciel Parification (Bioneer) v pin
vao vector BT sau do duge bidn nap vao ¢
bao hha bién £ coli chung DISw

10 phit v o iy &

lam  sach eel) theo b

- Jach plasmid 1a1 (& hop ling bo Kit et hing
Bioncer

- Dé xac dmh awinh e nucleonde cia pen
cystatm trén thict bi gaan trinh we tr dong ABI
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PRISM:a 3100 Advamt Genetic Analyzer tai
vign Cong ngh¢ Sinh hoc. K&t qua duge phan
tich bflng phan mém BioEdit

KT QUA VA THAO LLAN

Kha ning chiu han ciu cic gi(‘mg ngo
nghién ciru

Dé danh gia hha ndng chju han cia cac gidng
npo nghién cuu. o co so cho vige chon
widng ngd co kha ndng chiv han cao. chung
101 ticn hinh danh gid nhanh kha nang chjo
han cua cac pidng ngd & g doan cdy non
theo 1§ 10 ¢ iy Rhong héo, 1 1¢ cdy phyc
hoi sau 3. 5. 7.9 ngn thi nghiém. Két qua
danh gii nhanh kha ndng chju han o giai doan
¢y non cia cae gidng ngd nghién ciu duge
rinh bay & bang 3
Rt qua & bang 3 cho thay. gidng C919 1
wiong chiu han Ot nhat von ehi sé chiu han la
12020, con giong 1.VNSSS chiu han kém nhit
vai ehi s chiu han Ta 2300. Chi sd chiu han
cang 1on thi kha ndng ehiv han cang cao. Chi
& chiu han giam dan & eac yon" nhur sav:
CI19 > LLVNIO > LVNI4S > LVN 99
> LVN4S > LVNG6 > LVNQO92 > [LVN6I
> LVNO>1 VNSSS.
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Bang 3. Kha naing chi han o i doan cdy non ctia 10 gidng ngo

3 ngay S ngdy 7 ngdy 9 ngdy Chi
Tén e B TR
gifmg %CKH  %CPH  %CKH %CPH %CKH %CPH %CKIl %CPH chju
han
LVN10 100 100 86.67 7333 56.67 S0 16,67 1333 10110
LVN99 8333 7333 66.67 S0 46,67 1333 10 7680
LVNI4S 100 66.67 80 4333 56.67 10 23.33 8890
LVNS88s 63.33 36.67 16.67 10 6.67 0 0 2300
LVN4s 80 66.67 63.33 43.33 36.67 10 0.67 6590
LVN61 06.67 46.67 36.67 20 13.33 0 0 1350
LVN66 7333 63.33 56.67 1333 2333 6.67 6.67 5380
LVN092 66.67 56.67 50 2353 16.67 6,67 0 4140
C919 100 93.33 8333 7333 63.33 33.33 30 12920
LVN9 63.33 43.33 2335 16.67 6,67 0 0 2680
1 1 2 2 M M 1 2

« 500 bp

B

Hinh 1. Hinh anl dign di két qua PCR nhain gen cystatin tie DNA 16ng <6 0.0 v tic khain lue (B)

Ghi chi:

Két qua phan lap va xic dinh trinh ur gen
cystatin

Tir két qua danb wid chiu han & trén. chiing 163
lya chon gidng LVN8SS dé liép tue nghién
ctu xdc dinh trinh ur gen. La non ciia cdy nyé
LVNB88S duge str dyung dé tach chiét DNA
tong s6. Sau khi tach chiét DNA. chiing 16i
dién di kiém tra DNA trén gel agarose 1%
trong TAE 1X va chyp anh trén may soi gel
dé dinh gia cht lugng DNA. DNA téng sé
thu duoc khong bi dint gdy vi vay c6 thé sir

M. Marker Thh

dung cho nghién ciru |iép theo. Sau khi tach
chiét DNA 16||g s, chiing 151 tién hanh pha
loang DNA vé nong dé 50 ng/ul va nhan gen
cystatin voi cap mai dac higu 6 gidng ngd
1.VN88S bang phuong phap PCR. Két qua
nhén gen duoc kicm tra trén gel agarose 1%.
Két qua dién di san pham nhin gen ¢y statin
dirge thé hién o hinh 1

San pham cia phan g PCR thu duoe o hinhy
1A cho thay. da khuech dai dirgc mot bang
DNA duy nhat van hich thude khoang 400 bp.
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kich Ihuéc ndy phi hop véi tinh todn khi thiét
ké méi cua ching i ban déu. Dé Kkhiing dinh
Ké1 qua nhén gen cystatin chinh xdc. chiing 16i
tiép tyc phan Igp gen va chon dong.

Vi san pham PCR nhén gen cyslatin ¢6 céc
san phdm phy khéng mong mudn nhu chc
nucleotide du thim sau phan ing, mdi.
enzym... Vivay, d¢ qu trinh bién ngp dpr
Wiy qua cao nhat, ching 10i ¢ nén hanh 1inh
sach san phz‘un PCR. Sau khu thu nhin san
pham PCR d3 duge 1am sach. chimg 16 tién
hanh tgo dong gen. K¢t qua o domg dirge he
hign trong himh 1R Hinh 1B 1a hinh anh dign
di san phihn PCR tir khuin lae lr;ing (13 Khuan
lac ¢6 kha nang mang plasmid tii 16 hapy T
Kt qua dién di trén hinh 1B cho thiny. san
pham PCR tir nhimy khudn tac tring déu cho
mét bing duy nhat cd kich thude khoang 400
bp. chimg 10 két qua bién nap vir chon dong
thanh cang. Dé phyc vy vige xac dinh trinh
pen, chung 161 tén hanh tach plasmid 1 10
hop theo bd kit cia hing Bioneer. San pham
DNA plasmid tai to hgp duge dign di trén gel
agarose 1% trong TAE 1X. Két qua dign di
1ach plasmid duge the hién o hinh 2.

Két qua dién di trén hinh 2 cho thay, sin
pham tach plasmid sach. dam bao char lirgmg
va s0 luong dé tién hanh doc trinh s
nucteotide cua gen cystatin.

Hinh 2. Hinh anh dién di plasmd tar 1 hop

38

Sau khi xdc dinh trinh ty gen. ching t6i thu
nhén trinh ty va so sanh trinh ty gcn da xéc
d|nh véri Ngén hang gen NCBI, ket qua cho
thay 1rinh ty ma ching 161 thu dugc da chinh
x4c 13 trinh 1 gen cystatin cua ngo Pay la
trinh ty gen cys(mm & ngo 1an dau tién duqc
phan Igp tir DNA Iong so tai Viét Nam. Dé
kidm tra sy tuang déng vé nucleolid va amino
acid véi trinh ty da cong bd rén NCBI, ching
191 sir dyng phan mém BioEdit dé so sénh.
Két qua so sanh trinh 1y nucleotid coa gen
cyslatin cia giong ngd |.VNBBS voi gen
cystatin 1D38130 rén Ngan I|énL gen NCBI
dugc rinh bdy @ hinh 3 Két qua cho thay
kich thudc cua gen cystatin & yun& ngd
1.VNRES va D38130 wen Ngan hang gen
NCBI ¢6 kich thuge 405 nucleoud. Trinh wr
nucleotid cua gen cysiatin O giéng ngo
LVNB8S va D38130 trén Ngan hang gen chi
khac nbau & 3 vj tri la 354, 355 va 362. Do
vay trinh 1 ogen cystalin cua giong ngd
1.VNS85 vi D38II0 co h§ ~& wong déng
nucleotid cao 1a 99.2%.

Vi¢e nghién ctru mgt pen nao dé. ngoai trinh
W nucleotid ngudi ta con quan tam dén trinh
tyr amino acid  trong phiin (r protein la san
pham cha gen do. Trén co Y nay bing phan
mém Biokidit chiing 161 da tién hanh so sanh
trinh nr amio acid <oy dién uir gen cyvsiatin cua
wiong ned T VNSSS i D3B30 rén Nazdn
hang pen h qui duoe trinly bay o hinh 4

Ko qua o hinh 4 cha thay . trinh ty amino acid
trong protein cyvstatin o piony ngo [LV'NSSS
var 38130 ¢ s Mhie nhau o cic vt la
118, 119, Vi 121, Sy tuomg dong cua giong
ngd LAVNSSS so vai D3SI30 vé trinh 1y
amino acid 11 97.7%

Nhur vy, trinh wr gen ey statin cia gidng ngd
1 VNESS ma ching 161 phan lap dwoc o sy
wromg dong cao so voi gen ey statin cua giong
ngd di damg ky trén Ngan hang gen voi ma 56
D3R130. D¢ udp tue phue va cho vide tao cdy
chuyén gen va xae dinh ehi thi phan tir théng
qua gen exstanin, chdng i sé liép tuc nghién
ciu xace dinh trinh wr gen cua 1 sd gidng ngd
khac ¢d kha nang chiv han
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Hinh 4. So sd@nh trink i amino acid cea gring ngo 1VNSSS vii D3SI30

KET LUAN

1. Kha nang chiu han cua 10 gidng ngd
nghién ctru c6 sy khac bié Glonb C919 1a
monn chiu han 16t nhét. giong LLVN8S8S la
gidng chiu han kém nhat.

2. Da tao dong va xac dinh trinh tr pen
cystatin & gibng ngd LVNSSS vai chieu dai
405 bp.
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ASSESSMENT OF DROUGHT RESISTANT ABILITY OF SOME CORN
CULTIVARS ((Zea mays L.) AND SEQUENCED GENF. ENCODING CYSTATIN

FROM 1.VN8SS CULTIVAR

Nguyen Vu Thanh Thanh', Nguyen Phuong Thao'”,

Dang Thi Hoa'. Chu Hoang Mau®

!College of Sciences TNU. “Thar Mguven Universin

Cystatins are protein inhibitors of cystein proteases belonging to papain family. In plants, cystatins
are found to be involved in drought stress. The phylocystatins of plants arc members of the

cystatin  superfamily of proteins

Various biological functions have been anributed for

phytocystatins: Physiological functions of regulation of the endogenous proteinases activitics in
secds during sceds maturation. Participation of the mhibitors as imponant clement in defence
agawnst anack by insects and nematodes that gencrally contain cysteine profemases in their guts:

and others functions not defined.

In this study., we presenmt some results on amplificaton of cystatin gene from DNA isolated from
corr cultivar Vietnam (LVN88S) via PCR rcaction and assessment of drought tolerant ability from
some corn cultivars (Zea mayy L.) with different level of drought 10lerance. This gene is 405 bp in
length. The PCR products comtaining the cystaun fragments were cloned into pBT and sequenced.
Comparison of nucleotide sequence of the cystatin gene published on NCBI with the code number
D38130 and LVN88S showed a similar degree 99.2°0. Similar levels of amino acid sequences in

proteins cystatin also high (97.7%).

Key words' corn, cystatin, drought. PUR, Zeu may L
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