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TOM T A T 

Cyslatin la protein ire che cystcin protease thugc hg papain 0 thuc vfit, cy.slatin dugc khfing djnh Ifi gen 
lien quan den kha nSng chju han. Phytocystatin d thyc v§l Ifi mdt nhdm cua hg cyslaiin, Chirc nfing 
quan Ugng ciia phytocystatin Ifi: dieu chinh qufi trinh phfin gifii protein trong suot giai doan ĥ it tiem sinh 
hofic giai dogn hat nfiy mfim; gdp phan bao ve thyc vfit bfing cfich ngfin ngira sy phan gifii cfic protease 
ngogi sinh lfi cfic loai con Uiing gay hgi, giun Irdn . vfi in t̂ s6 dure nfing khiic 
Trong bfii bfio na\. chiing Idi cong bo kei qufi nhfin gen cystatin tir DNA tong sd ciia gidng ngo 
LVN885 bfing k\ thufil PCR vfi dfinh gi;i khfi nSng chju hgn cua mgt so giong ngo cd khfi nSng 
chju ĥ n khfic nhau. Gen cyslatin cd kich thudc 405 bp Sfin pham PCR chira gen cyslatin dugc tao 
ddng trong vector pBT vfi dfi dugc xfic djnh trinh Hi gen. So sfinh irinh t̂ r nucleotide ciia gen 
c\siatin dfi xac djnh vai trinh ty gen cystatin cd mfi so D38130 cho lhay mirc dg tuong dong la 
99,2''o Muc dd tuong ddng amino acid su\ dien cua protein cyslatin cung cao (97,7%), 
TiV khda. C].sialin. ngd. hgn. phdn lap gen. Zea mays L 

MO DAU 

Ngd lfi cay luang thuc quan trgng thir hai sau 
cay liia va lfi cay mfiu quan trgng nhat dugc 
Irdng d nhieu viing smh thai khac nhau. Cay 
ngd khdng chi cung cap luong thuc cho 
ngudi, vfil nudi mfi cdn la cfiy trdng .xda ddi 
giam ngheo lai cfic tinh cd dieu kien kinh te 
khd khan [5]. Do dien bien thdi tiet phirc lap 
vfi han hfin thudng xuyen xay ra nen nfing 
sufit ngd ciia nudc ta van cdn thap, Chinh vi 
va\. nhieu nghien ciru d mirc dd phan tu da 
tim kiem va phan lich cac gen lien quan den 
dac llnh chju han cua cay ngd Cac nghien 
ciru deu ihdng nhfit rang dfic linh chju han cua 
cay ngd do nhieu gen qu> dinh. irong dd cd 
gen cystatin. 

Gen cystatin d thuc vat mfi hda cho prolein 
cystatin lic che hoal dgng cua cyslcin 
proteaza, Cystelin proleaza la enzym cd vai 
trd thiet yeu trong qua Irinh sinh trudng va 
phfit trien ciia thuc vat, su gia vfi chet theo 
chuong trinh ciia te bao, trong sir tich luy 
protein du trd trong hat, hu> ddng prolein du 
triJ vfi khfi nang chdng chiu vdi nhljng stress 
cua mdi trudng. Khi stress han xay ra. mot sd 
prolein bi bien tinh va tdn thuang. cystetin 
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proteaza tham gia loai bd cfic protein bien 
tinh. Qua trinh nfiy cd the bi cfin trd bdi cac 
chat irc che cystetin proleaza dugc ggi la 
cyslatin C\ statin thudc hg phytocystatin, khi 
cay trdng gap han cystatin ddng vai trd nhu 
CO chat de xfim nhap vao trung tam hoat ddng 
ciia cystein proteaza, irc che khfi nang hoal 
ddng cua enzym, Ifim giam hoal ddng phan 
gifiiprotein[3], [8]. [10], 
Den nay, dfi cd rat nhieu cdng trinh nghien 
ciru ve phan lap. bieu hien gen cyslatin tir 
nhieu loai cfiy tidng khac nhau, nhu dau 
luong. lac. liia, ngd , [1], [3), [7], [9]. 
PHUONG P H A P N G H I E N CUU 
Vfit lieu 

' Sir dung 10 gidng ngd lai do Vien nghien 
ciru Ngd (Dan Phugng - Hfi Ndi) cung cap 
lam vat lieu nghien ciru Ten vfi dfic diem cua 
cac gidng ngd duoc trinh ba\ d bang I. 

- Cap mdi cystatin dupe chiing tdi thiet kc 
dua tren su phan tich trinh tir gen cystatin d 
gidng ngd dugc cdng bd tai Ngan hang gen 
qudc te vdi ma sd Ar454396 vfi dat tai hang 
Bioneer (bang 2), 

- Cac loai hda chat, dung cii \ f i thiet bi phuc 
VII cho thi nghiem sinh hgc phan ti l. 
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Dfic diem hinh thdi cita 

Minh IhHI hgt 

Bdn rang ng^a 

H^t btln dd 

H9I sdu cay 

Mgt rang ng^a 

Bdn r,1ng ng^a 

Hgt bdn dd 

Hgi bdn dd 

Bdn rang ng^a 

H îl sdu cay 

Bdn rang ngya 

Bdng 2. / •(//' mt)i nhd, 

TrInh tv m i l 

97(09): 35 - 40 

/O ̂ /ff«^ ng^ nghiin ctru 

Mdu v6hgt 

Vdng nhgt 

Vdng cam 

Vdng cam 

Vdng 

Vdng cam 

Vdng cam 

Vdng cam 

Vdng cam 

Vdng 

Vdng cam 

n gen cystdtin 

CATGCCATOGATOCGCAAACATCGAATCGTC 

ATrrOCGGCCGCGCGCTAGCACCCTCTTCAA 

K h i i Itrgng IOO hgt (g) 

30,05 ± 0,02 

30,18*0,02 

34,56 t 0.01 

29,99 1 0,02 

3I .86±0,0I 

24,72 ± 0,01 

24.47 ± 0,02 

30,36 i 0,01 

26.16 1 0.01 

29,17 ±0.03 

Nbi^t no 
gdn mdi 

52'C 

52" C 

I'hircmg phap nghien ciru 

- Dfinh gifi nhanh khfi nfing chju han cita 10 

gidng ngd lai o giai do^n cfi> non theo 

phuong phfip cua Lc Trfin Binh \a dig [2], 

- Tfich chiet DNA tdng sd theo phuong phfip 

cua Gawel vfi Jamel (3]. 

- Nhfin gen cystatin bfing k\ thii^l PCR. PCR 

dugc lien hfinh vdi tdng the lich phan img 25 

(al gdm DNA mau (50 ng/fil) I ^ 1 , moi (10 

pM) 4 ^ 1 . dNTP (2.5 mM) 2 u l . MgC^ (25 

mM) 2.5 (il. Taq polymerase (5 unii/nl) 1 ^ l . 

buffer PCR ( lOX) 2.5 ^ 1 . M.O khu ion 9 ul , 

Chu trinh nht?t bao gdm cfic budc sau 94"C-3 

phin; 94V-30 giii>, 52"C-1 phiil. 72*'C-1 phiit 

lap lai 30 chu ki; 72"C - 10 phiil vfi luu giir d 

4"C. San phfim PCR nhan gien c\ statin dugc 

kiem ira bang di?n di tren gel agarose l"'ti. Gen 

dugc Ifim sach (thdi gel) theo bg Kit 

AccuPrep" Gel Purilicalion (Bionecr) va gan 

\ao \ccior pBT, sau dd dugc bien nijp vfio tc 

bao kha bien E coli chiing Dl I5(( 

- Tach plasmid tai id ligp bang bg kit ciia hang 

Bioneer. 

- De xfic dmh Irinh lu nucleotide ciia gen 

cyslatin tren thiet hi gifii trinh lu tu dgng ABI 
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Kha ndng chiu han cua cac giong ngo 

nghien ctru 

De danh gifi kha nfing chju h^n cua cac giong 

ngd niihicn cuu, Uio ca sd cho vi?c c h ^ 

gidng ngd cd khfi nfing chju hgn cao. chiing 

idi tien hfinh dfinh gifi nhanh kha nfing chju 

han cua cac gidng ngd d giai doan cfiy non 

Ihco ll Ig" l i I? ca\ khdng heo. t i I? cfiy phyc 

hoi sau 3. 5. 7. 9 nga> thi nghi?m. K.ei qua 

dfinh gifi nhanh kha nfing chju han d giai do^n 

cfi) non cua cfic gidng ngd nghien cim dugc 

trinh bfi\ d bang 3. 

ket qua d bfing 3 cho lhay. gidng C919 Ifi 

gidng chju h^n tdt nhfit \ a i chi sd chiu han Ifi 

12920, cdn gidng LVN885 chiu h^n kem nhfit 

vdi chi sd chiu han Ifi 2300, Chi sd chju han 

cang Idn thi khfi nang chju han cfing cao. Chi 

so chiu han gifim dfin d cac gidng nhu sau: 

C9t9 > LVNIO > LVN145 > L V N 99 

> LVN45 > LVN66 > LVN092 > LVN61 

> L V N 9 > L V N 8 8 5 . 
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66.67 
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80 

16.67 
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36.67 

56.67 

50 

83,33 

23,33 

doim cdy non cua 10 
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56,67 

50 

43.33 

10 

43.33 

20 

33.33 

23,33 

73,33 

16.67 
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50 
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6,67 

36,67 
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23.33 
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6,67 

giong ngd 
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16,67 

13,33 

10 

0 
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6.67 

6,67 
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0 
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13,33 

10 
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0 

6,67 

0 
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0 
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Chi 
s6 

chju 
hgn 

lOllO 

7680 

8890 

2300 

6590 

3350 

5380 

4140 

12920 

2680 

1 1 2 2 M M 1 2 

mm^^ -•̂ ^̂  Ĥ ^̂ l̂ 

^ ^ ^ H - 500 bp ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ 3 

Hinh 1. Hinh anh dien di kei qua PCR nhdn gen cyslaiin tit DNA long sd (.i) vd lir khudn lgc (B) 

Ghi chii: M. Marker Ikb 

Ket qua phfin lap va xac dinh t r inh t u gen 

cyslatin 

Tir ket qua danh gifi chju han d tren. chiing tdi 

lua chgn gidng LVN885 de tiep tue nghien 

cuu xac dinh trinh lu gen. La non ciia cay ngo 

LVN885 dugc su dung de tach chi<jt DNA 

tdng sd. Sau khi tach chiet DNA, chiing tdi 

dien di kiem tra DNA tren gel agarose 1% 

trong TAE IX va ehup anh tren may soi ge! 

de danh gia chat lugng DNA. DNA tong sd 

thu dugc khdng bi dirt ga> vi vay cd the sir 

dung cho nghien eiru tiep theo, Sau khi tach 

chiet DNA tdng sd. chimg tdi ticn hanh pha 

loang DNA ve ndng dg 50 ng/|il va nhan gen 

cystatin vdi cap mdi dfic hieu d gidng ngd 

LVN885 bfing phuong phap PCR. Kk qua 

nhan gen dirge kiem Ira tren gel agarose 1%, 

Ket qua dicn di sfin phfim nhfin gen c\statiii 

dupe the hicn d hinh I 

San pham ciia phfin irng PCR thu dirge d hinh 

IA cho thay, da khuech dai dugc mot bang 

DNA duy nhat \ d i kich thudc khoang 400 bp. 
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kich thudc nfiy phii hgp vdi l lnh tofin khi thi^l 

ke moi cua chung tdi ban daU: De khfing djnh 

kei qufi nhan gen cyslatin chinh xfic, chimg ldi 

tiep tyc phan Ifip gen vfi chgn ddng. 

V i san pham PCR nhfin gen cystatin cd cfic 

sfin pham phg khdng mong muon nhu cfic 

nucleotide du thira sau phfin irng. moi. 

enzym... V i \ f i \ . de qufi trinh bi^n npp d^l 

hivii qua cao nhai, chung tdi dfi ticn hfinh linh 

sach sfin pham PCR. Sau khi thu nhfin sfin 

pham PCR dfi dirge Ifim sgch. chung tdi lien 

hfinh ipo ddng gen. k i t qufi 190 ddng tlugc ihc 

hien irong hmh IB Hinh IB Ifi hinh finh ilivii 

di san pham PCR lir kluian lac irfing (lfi khuan 

lac cd khfi nfing mang plasmid ifii td hgp) Tir 

kci qufi dien di iren hinh IB cho ihfi>, sfin 

phfim PCR tir nhO'ng khufin lgc trfing deu cho 

mgt bfing duy nhfit cd kich ihudc khofing 400 

bp. chung to ket qufi bien nap vfi chgn ddng 

thfinh cdng. Dc phyc vy vi?c xfic djnh Irinh ty 

gen. chiing tdi tien hfinh tach plasmid tfii Id 

hgp theo bo kit cua hfing Bioneer. Sfin phfim 

DNA plasmid ifii id hgp duge dign di Iren gel 

agarose 1% trong TAE IX . Ket qufi dign di 

tfich plasmid dugc ihc hign d hinh 2, 

Kei qufi dien di tren hinh 2 cho thay. sfin 

phfim ifich plasmid sach. dam bfio chfil lugng 

va sd lugng de tien hfinh dgc trinh l y 

nucleotide cua gen cyslaiin, 

1 2 

Hinh 2. Hinh anh dien di plasmid idi td hap 

Sau khi xfic djnh trinh ty gen. chimg tdi thu 

nhgn irlnh ty vfi so sfinh trinh ty gen dfi xfic 

djnh vdi Ngfin hfing gen N C B I , ket qufi cho 

lh4y irinh ty mfi chung toi Ihu dugc dfi chinh 

xfic Ifi trinh tv gen cyslaiin cua ngo. Day la 

trinh ty gen cyslatin d ngd lan dau tien di/gc 

phfin lgp lir DNA t6ng so t^i Vi? l Nam. De 

ki^m tra sy luang dong ve nucleotid vfi amino 

acid vdi trinh ty dfi cong bo tren NCBI . chiing 

tdi su dyng phan mem BioEdi l de so sfinh. 

Kci qufi so sfinh trinh l y nucleotid cua gen 

cystatin cua giong ngd LVN885 vcri gen 

cyslatin D38I30 iren Ngfin hfing gen NCBI 

dugc irinh bfiy d hinh 3. Ket qufi cho thay 

kich Ihudc cua gen cystatin d gidng ngd 

LVN885 vfi D38130 ircn Ngan hfing gen 

NCBI cd kich thudc 405 nuclcoiid. Trinh ty 

nucleotid ciia gen c\slai in d gidng ngd 

LVN885 vfi D38130 tren Ngan hfing gen chi 

khfic nhau a 3 vj i i i Ifi 354. 355 va 362. Do 

vfiy irinh lu gen cystatin cua gidng ngd 

LVN885 vfi D38130 cO h? so luang ddng 

nucleotid cao Ifi 99,2%. 

Vi?c nghien ciru mgt gen nfio dd. ngofii irinh 

ty nucleotid nguai ta cdn quan tam den trinh 

l y amino acid trong phfin l u prolein Ifi san 

phfim cua gen dd. Tren ca sd nfiy bang phan 

mem BioEdit chung tdi dfi lien hfinh so sfinh 

irinh ty amio acid sii\ dicn lu gen cystatin cua 

giong ngd 1 VNSS5 \ d i D38130 tren Ngfin 

hfing gen ki't qufi dirge trinh bfiy d hinh 4 

ket qufi dh i nh 4 cho thf i \ . trinh ty amino acid 

irong prolein c\statin o gidng ngd L\'NS85 

\ d i D38130 cd sy khfic nhau d cfic vi tri la 

118, 119. vfi 121, Su tirong ddng ciia gidng 

ngd LVN885 so \ d i D38130 v^ trinh ly 

amino acid Ifi 97.7%, 

Nhu \ f i \ . trinh ty gen cystatin cua gidng ngd 
1 VN885 ni;i chiing ldi phfin Ifip dugc cd sy 
tuong ddng cao so vdi gen cyslatin ciia gidng 
ngd da ihiii i: ky tren Ngan hfing gen vdi ma so 
D38130. 1)0 liep luc phuc vu eho viec tao cay 
chuyen gen vfi xfic dinh chi thj phan tu thdng 
qua gen cyslatin. chiing tdi se liep tue nghien 
ciru xfic dinh trinh tu gen cua I sd gidng ngd 
khac cd khfi nang chju ban. 
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Hinh 3. Sa sdnh trinh lu nucleotide cua gen cyslatin a L VNHH5 vai D38130 

. E R ~E NKK 

H K:. I: KK F K E F EK BE . E K EEC-

Hinh 4. So sdnh Irlnh lu a 

KET LUAN 

1. Kha nfing chiu han cua 10 gidng ngd 

nghien ciru cd sy khac biet. Gidng C919 la 

gidng chiu han tdt nhat. gidng LVN885 la 

gidng chiu han kem nhat, 

2, Da tao ddng vfi xfic dinh trinh tu gen 

cystatin d gidng ngd LVN885 vdi chieu dai 

405 bp, 
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S U M M A R Y 
A S S E S S M E N T O F D R O U G H T R E S I S T A N T ABILITY O F S O M E C O R N 
C U L T I V A R S {(Zea niay.\ U ) AND S E Q U E N C E D G E N E E N C O D I N G C Y S T A T I N 
F R O M LVN885 C U L T I V A R 

Nguyen Vu Thanh Thanh'. Nguyen Phuong Thao''. 
Dang Thi Hoa', Chu Hoang Mau' 

'College 11/.Sciences TNI. 'Thai Sgiiyen I 'niversu\ 

Cyslalins are protein inhibitors of cystein proteases belongini! lo papain family. In plants, cyslalins 
are found to be involved in droughl stress. The phylocystalins of plants are members of the 
cystatin superfamily of proteins Various biological functions have been attributed for 
phytocyslatins: Physiological functions of regulation of Ihe endogenous proteinases acliviiies in 
seeds during seeds maluralion. Participation of the inhibitors as important element in defence 
agamsl attack by insects and nematodes thai generally contain cysteine proteinases in their guls: 
and others functions not defined. 
In this study, wc preseni some results on amplification of cyslatin gene from DNA isolated from 
com cullivar Vielnam (LVN885) via PCR reaction and assessment of drought lolerani ability from 
some com cultivars (Zea mays L.) v̂  iih different level of drought tolerance. This gene is 405 bp in 
length. The PCR products containing ihe cyslatin fragments were cloned inio pBT and sequenced. 
Comparison of nucleotide sequence ofthe cvsuiiin gene published on NCBI with Ihe code number 
D38130 and LVN885 showed a similar degree 99.2"o. Siniikir levels of amino acid sequences in 
proteins cyslatin also high (97.7%). 
Key words' corn, cystatin. dnnighi. PCR, Zea mays L 
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