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TOM TAT: Cystatin 1a mét dang protein trc ché hoat dong cia cysteine proteinase va dong vai tro
nhu co chat dé xdm nhap vao trung tim hoat dong cua cysteine proteinase, vi vy ngin can viée di
vao cia co chét protein khac. Trong bai bdo nay, chung t6i trinh bay két qua tach dong va xéac dinh
trinh tu nucleotide cua gen cystatin II phan 1ap tir mRNA cta bén mau ngd dia phuong (SL, LCI,
LC2, LC3) va gléng ng6 lai CP888. Gen cystatin II phén 1p duge co kich thude 405 bp, ma hoa
protein cystatln gom 134 axit amln Két qua so sanh trinh ty amlno ac1d cua proteln suy dién cta
nam miu ngd va cystatin (ma s6 D38130) trén Ngan hang Gen qudc té cho thdy c6 22 axit amin
khac nhau, nhung khong c6 su khéc biét trong Vung chttc nang CY. Gen cystatin II dugc st dung
dé phat trién vector chuyén gen nham muc dich cai thién kha niang chéng mot & ngo.

Twr khoa: Cay ngd, gen cystatin II, tach dong gen, trinh tw nucleotide.

MO PAU

Cay ngd (Zea mays L.) 1a mot trong ndm
loai cay luong thuc chinh cua thé giéi. Hat ngd
chira kha ddy du cac chit dinh dudng cho ngudi
va gia stc. O Viét Nam, ngo 14 cdy lwong thuc
quan trong thir hai sau lua gao. Trong nhirng
nam gan day, san xudt ngdé ¢ Viét Nam tang
nhanh nho sy thic day ciia nganh chin nudi va
cong nghiép ché bién. Pic biét tir nhimg nam
1990 tré lai day, dién tich, nang suit va san
luong ngd tang lién tuc nho dua ngd lai vao
trong trén dién tich rong.

Cac giéng ngd lai cho ning sudt cao nhung
gia thanh, chat luong bi giam nhiéu do hat cua
cac glong ngod nay rat d& bi mot xdm hai. Mot
ngo (Sitophilus zeamais Motsch.) la loai da
thuc, ching ¢ thé an dwoc hau hét cac loai ngil
cbe, trong do c6 ngd. Cac bién phap bao quan
hat giéng ngd sau thu hoach thuong ton thoi
glan ‘hiéu qua thip va ton that sau thu hoach
van rat 16n.

Cystatin 1a protein trc ché hoat dong cua
cysteine  proteinase  (cysteine  proteinase
inhibitor - CPI), tim théy o dong vat, thyc vat va
vi sinh vat. O mot, cysteine proteinase la
enzyme ti€u hoa, néu bi e ché thi su tiéu hoa
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ciia mot s€ bi can tr¢ [2, 7]. Chinh vi vay, tiép
can nghién ctru nhim ting cudong kha ning tc
ché cysteine proteinase & mot ngd bang ky thuat
gen dugc quan tAm nghién curu.

Céac giéng ngd dia phuong mién nui phia
Bic cua Viét Nam tuy co ning suit thip,
hat nho nhung c6 kha ndng khang mot cao,
do d6 dé bao quan hon so véi cac giong ngd lai
ning sudt cao dang dugce trong phd bién.
Vi véy, nghién clru tao giéng ngd vira co nang
sudt cao vira c6 kha ning khang mot la chién
lugc trong nganh chon gidng ngd bing cong
ngh¢ gen.

Trong bai bao nay, chiing t6i trinh bay két
qua tach dong va xac dinh trinh tu nucleotide
cia gen cystatin II (¢cDNA) nhdm tao nguyén
lidu dé thiét ké vector mang gen cystatin II phuc
vu tao dong ngd chuyén gen ¢ kha ning khang
mot cao.

VAT LIEU VA PHUONG PHAP NGHIEN CUU

Str dung bén miu ngd dia phuong thu thap
& tinh Son La, Lao Cai va giéng ngo lai CP888
do Trung tdm gibéng ciy trong Son La cung cip
(bang 1).
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Bdng 1. Cac mau/gidng ngd st dung nghién ctru

STT Ky }:neu Pia diém thu miu
mau
1 SL Mai Son - Son La
2 LC1 Si Ma Cai - Lao Cai
3 LC2 Si Ma Cai - Lao Cai
4 LC3 Si Ma Cai - Lao Cai
5 CP888 Giéng ngod lai CP888

RNA téng s6 duoc tach chiét bang Trizol
Reagent KIT; cDNA dugc téng hop theo quy
trinh Maxima® First Strand cDNA Synthesis
KIT; gen cystatin dwoc khuéch dai bang k¥
thuat PCR véi cap moi dic hiéu theo chu ky
nhiét: 94°C/4 phut, lp lai 30 chu ky, mdi chu
ky: (94°C/45 gidy - 58°C/30 gidy-72°C/60 gidy);
72°C/10 phit. San phim PCR duogc kiém tra
bang dién di trén gel agarose 0,8%; tinh sach
san phdm PCR theo GeneJET PCR Purification
KIT va gin vao vector tich dong pBT rdi bién
nap vao té bao kha bién E. coli DH50 bang sdc
nhiét (42°C trong 1 phat 30 gidy). Vi khuin
mang vector tai to hop dugc chon loc trén moi
truong LB dic bd sung X-gal, IPTG, khang sinh
carbenicilin va bang colony-PCR véi cip mdi
M13. Plasmid tai to hop dwoc thu nhan bang
cach tach chiét theo phuong phap tach dong
phan tir [5]. Trinh ty gen cystatin duoc xac dinh
bang thiét bi giai trinh tu gen tu dong ABI
Prism 3130 - USA/Japan. SO liéu dugc xur ly
bang phan mém BioEdit, DNAStar.

KET QUA VA THAO LUAN

Khuéch dai, tich dong va xac dinh trinh ty
gen cystatin II tir cAc miu ngé nghién ctru
Duya trén nhiing thong tin cua Abe (1991) [1]
vé trinh tu gen cystatin II cua ngb da cong b6
trén Ngan hang Gen quoc té co ma s6 D38130,
chung t6i da thiét ké cap modi dic hiéu
ZmCysF/ZmCysR & khuéch dai doan mad hoa
cua gen cystatin II véi kich thude khoang 0,4 kb.

ZmCysF: 5° CACCATGCCCAACAAACA
TCGAATCG 3’; ZmCysR: 5> TTAGGCGCTA
GCACCCTCTTCA 3".

RNA téng sb dugc tach chiét tur 14 cua cac
cay ngd 5-7 ngay tudi, RNA tong so dugc st
dung lam khuén cho phan ung phién ma nguoc

tao ¢cDNA v6i moi ngdu nhién (Random
Hexamer Primer). Phan ung PCR nhan ban
doan méd héa cua gen cystatin II véi cap moi da
thiét ké ZmCysF/ZmCysR, két qua kiém tra san
phidm PCR bing dién di trén gel agarose cing
marker 1 kb duoc thé hién & hinh 1.

Két qua thu dugc ¢ hinh 1 cho thiy, ca 5
méiu ngd déu cho san pham PCR v6i mot bang
DNA véi kich thudc wdc tinh khoang 0,4 kb,
kich thudc nay phu hop theo tinh toan 1y thuyét
va tuong ung voi kich thudc cua doan ma hoa
clia gen cystatin IT & ngd mang mi s6 D38130
trén Ngan hang Gen qubc té. Tuy nhién, dé
khing dinh chinh xac san phim thu dugc 14 gen
cystatin II chung t6i da tach dong, xac dinh
trinh ty nucleotide va so sanh véi trinh ty gen
cystatin II dugc cong bd trén NCBI.

SL LC1 LC2 LC3 CP8ss

M
P —
et
Coianse
e—

0.3kb — 0.4 kb
<+— )

0,25 kb —>

Hinh I. Anh dién di san phim RT-PCR nhan
gen cystatin II ctia cac mau ngd nghién ciru (M:
DNA Marker 1 kb; SL, LC1, LC2, LC3: cac
mau ngd dia phuong; CP888: giéng ngd lai)

San phdm PCR duoc 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 tmg colony-PCR véi cip
mdi M13. Nhitng khuén lac tring duong tinh
v6i colony-PCR c6 kha ning mang vector tai to
hop pBT_cystatinlI. Sau khi tach plasmid tur
sinh khdi vi khuan, ching t6i thuc hién kiém tra
su cO mat cua gen cystatin 11 bang cach str dung
enzyme giéi han BamHI dé cat plasmid tai to
hgp (hinh 2).

Theo tinh toan 1y thuyét, vector pBT c6 kich
thude 2,7 kb, san phém PCR cua gen dich 0,4
kb thi plasmid tai t6 hop c6 kich thudc khoang
3,1 kb. Két qua dién di kiém tra (hinh 2) cho
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thiy, cac dong ‘khuén lac trang duong tinh voi
colony-PCR déu mang plasmid tai t6 hgp

M SL

LC1 LC2 LC3 CP888 BC

<—~3,1kb
<«—~2,7kb

<—~0,4kb

Xadc dinh trinh tu cDNA cystain II

Két qua xac dinh trinh tu nucleotide ctia gen
cystatin II phan lap tlr cAc mau ngd nghién ctru
cho thdy ca 5 trinh ty gen thu dugc déu cé kich
thudc 405 bp va co do twrong dong cao (hinh 3).
Két qua so sanh trinh tu nucleotide cua gen
cystatin II & 5 mau nghién ctru véi trinh tu
nucleotide ciia gen cystatin II cong b trén Ngan
hang Gen quéc té c6 ma s6 D38130 ¢ bang 2 cho
thiy do twong dong cua cac trinh ty gen nay la

(pBT _cystatin II). Céc plasmid tai t6 hop dugc
su dung dé xac dinh trinh ty nucleotide.

Hinh 2. Két qua dién di kiém
tra plasmid tai t6 hop cat bang
BamHI

M. DNA marker 1 kb; SL, LC1,
LC2, LC3, CP888: plasmid tai to
hop pBT cystatinll cat  boi
BamHI; BC. plasmid tai t6 hop
PBT cystatinll khong cit boi
BamHI)

91,1-99,8%. Gifra cac trinh tu gen cystatin II co
41 vi tri nucleotide sai khac, trong d6 c6 13 vi tri
nucleotide (24, 28, 31, 100, 112, 119, 130, 143,
146, 171, 354, 355, 362) sai khac giita cic mau
nghién ctru va trinh ty gen ma D38130, c6 to1 28
vi tri nucleotide c6 sy sai khac giita giéng ngo lai
CP888 va céc trinh tu gen khac (khd ning khang
mot giéng CP888 1a kém nhét). Nhu vy, rat co
thé su sai khic ndy c6 lién quan dén kha ning
khang mot cua ciy ngo.
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D38130.1 CCGAGAACGAGAACGACCTTCACCTCC AGCTCGCCCGCTTCGCCGTCGATGAGCACAACAAGARGGCO
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SL FUPIE o - PO Gecrsntenssossnssscssasssssssssssssssscsssnnans
LCl Y o o PR Gecsantsscecsssssscssssssnsssscsanssssssssssans
LC2 L = =~ P Gesssssssssssssssssnsssssssssasnsssosssssnse
LC3 i o TR e 8 A 0 T o 8 T o e
CcrB8ges s eCasnsnn

Hinh 3. Trinh tu gen cystatin II ctia cac mau ngd nghién ctru va D38130
trén Ngan hang Gen Quodc té

Bdng 2. Két qua so sanh trinh ty gen cystatin II ciia cic mau ngd nghién ctru va D38130 cua
Ngan hang Gen quoc té

STT Vi tri D38130 SL LCI LC2 LC3 CP888
1 24 A A A A G G
2 27 C C C C C A
3 28 G G G C G G
4 31 G T T T G G
5 39 G G G G G A
6 43 A A A A A G
7 45 A A A A A G
8 63 A A A A A T
9 66 G G G G G C
10 71 A A A A A C
11 72 C C C C C G
12 77 A A A A A G
13 84 G G G G G A
14 85 G G G G G A
15 90 T T T T T G
16 94 A A A A A G
17 95 T T T T T C
18 99 C C C C C T
19 100 G A A A G G
20 106 A A A A A G
21 112 A A C A A A
22 113 C C C C C T
23 119 T T T T C C
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24 120 G G
25 130 C C
26 143 A G
27 146 A G
28 159 T T
29 162 C C
30 171 G G
31 177 C C
32 190 G G
33 202 A A
34 204 G G
35 309 C C
36 312 G G
37 321 C C
38 354 G C
39 355 T C
40 361 G G
41 362 A G

a0 -Haanad
a0
>0 Qa0
>0z 02>00002> 00>

Két qua so sanh protein suy dién cua gen
cystatin IT & cac mau nghién ciru va D38130 cuia
Ngan hang Gen quéc té ¢ hinh 4 va bang 3 cho
thdy céc trinh tu axit amin déu c6 134 axit amin

D38130.1
LCl
LC2
LC3
cr888

A H

MREHRIVSLVAALLILLALAVS SNRNAQED SMADNTGTLV
-=N.._....

va ¢6 do tuong dong 1a 85,0% dén 99,2%. Nhu
véy, co thé két luan di nhin ban va tach dong
thanh cong gen cystatin II (cDNA) tir cdc mau
ngo nghién ciru.

D38130.1
SL

LCl1

LC2

LC3
CcP888

Hinh 4. Trinh ty axit amin cta cytatin ¢ cac n}ﬁu nghién ctru va D38130
trén Ngan hang Gen quoc té

CY la vang chirc ning cua cystatin gdm 87
axit amin, tir axit amin thi 41 dén axit amin thi
127. Hinh 4 cho thay, trong viing nay c6 10 vi
tri axit amin khac nhau, trong d6 cling c6 cac vi
tri thir 54, 64, 68, 104 chi c6 su sai khac cua
gidng CP888 so voi cac trinh tu khac, sy sai
khac nay co thé lién quan dén kha ning tc ché
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hoat dong cysteine proteinase cua cystatin.
Trong ving CY cua cystatin c6 5 diém gin két
véi enzyme 1a cic axit amin thir 41 (Glycine),
85 (Glutamine), 86 (Valine), 87 (Valine), 89
(Glycine), két qua phan tich cho thay khong co
su sai khac giita cdc mau nghién ctru va D38130
ctia Ngan hang Gen quéc té.
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Bang 3. Céc vi tri sai khic gifta trinh ty axit amin suy dién ctia cystatin & cAc mau ngd nghién ciru

va D38130 trén Ngan hang Gen qudc té

STT Vitri  D38130.1 SL LCI LC2 LC3 CP883
1 10 % v v L \% %
2 11 A S S S A A
3 15 I I I I I \Y%
4 24 N T T T T T
5 26 N N N N N S
6 29 E E E E E K
7 30 D D D D D E
8 32 M M M M M A
9 34 D N N N D D
10 36 N N N N N A
11 38 T T P T T M
12 40 \% \Y% \% \% A A
13 44 Q Q Q Q K K
14 48 E G G G G A
15 50 N S S S N N
16 54 H H H H H Q
17 64 D D D D D N
18 68 K K K K K Q
19 104 K K K K K N
20 118 K N N N N N
21 119 F L L L F F
22 212 E G G G E Q

Su da dang vé trinh tu gen cystatin II ¢ ngd
Chung t6i di tién hanh so sanh ving mi
hoéa cua trinh ty gen cystatin II cua 5 mau ngd
nghién ctru voi 5 trinh ty gen cystatin II cua ngd
dugc phén 1dp & cac quoc gia khac nhau, mau

nghién ctru, mi s6 gen trén Ngan hang Gen
qudc té, vung phan 1ap duoc trinh bay ¢ bang 5.
Két qua danh gia sy da dang cua trinh ty gen
cystatin IT cua 10 giéng ngd nghién ciru dugc
thé hién trén so d6 hinh cay ¢ hinh 5.

Bdng 5. MAu ngd nghién ctru/ma sd, ving phan lap st dung trong phén tich so sanh trinh ty ving

ma hoda gen cystatin 11

STT Mau/Ma s6 NCBI Nam cong bd Vung phan lap
1 SL 2014 Viét Nam
2 LC1 2014 Viét Nam
3 LC2 2014 Viét Nam
4 LC3 2014 Viét Nam
5 CP888 2014 Viét Nam
6 AMO055631.1 2005 Phap
7 D63342.1 2000 Nhat Ban
8 DQ009805.1 2005 Hoa Ky
9 EF541133.1 2007 An Do
10 X87126.1 2006 Anh
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DQ009805.1.56q
~|:|: EF541133 1 seq
------ LC2.seq

LC1.seq
I R SL.seq
038120.1.5eq

LC3seq
’—‘ AMOBSE31.1.58q
DE3342.1.5e
|_ q

XBT126.1.5eq

4.2

CP888.seq

4 2

L%
0

Hinh 5. M&i quan hé di truyén ctia mot s trinh ty gen cystatin IT & ngd

So db hinh cay & hinh 5 cho thiy 10 trinh ti
vung ma hdéa cia gen cystatin II & ngd chia
thanh hai nhém 16n, v6i khoang cach di truyén
14 4,3%. Nhom 16n thir nhat, gom 9 trinh ty gen
va chia thanh hai nhém nho. Nhom nhd tha
nhit, gdm céc trinh gen c6 quan hé gan giii Vi
nhau, bao gdm mau LC3 va céc trinh ty mang
ma AMO055631 (Phap), D63342 (Nhat Ban) va
X87126 (Anh). Nhom nhé thir hai gdm cac miu
SL, LC1, LC2 va cac gen mang ma DQ009805
(Hoa Ky), EF541133 (An D). Nhém 16n thu
hai, chi duy nhit mét trinh ty gen ciia maiu
CP88s.

Chung t6i tiép tuc phan tich, so sanh 5 axit
amin c6 chirc ning gin két voi cysteine
proteinase trong vung chic nang CY, la vi tri
axit amin tht 41 (Glycine), 85 (Glutamine), 86
(Valine), 87 (Valine), 89 (Glycine), két qua cho
thdy ca 5 axit amin cua cac protein & cac trinh
tu so sanh khong c6 su sai khac. Nhu vay, diém
gin két cua cystatin v4i cysteine proteinase co
tinh béo thu cao.

Mot ngd (Sitophilus zeamais Motsch.) la
loai da thuc, ching c6 thé an duoc hiu hét cac
loai ngii cdc. Mot trudng thanh dung voi khoét
mot 18 sdu vao hat, rdi dé trung va sau non nd
ra, an phoi va ndi nhil [3, 6]. Enzyme ti€u hoa
cysteine proteinase & sdu non hoat dong phan
cit peptide tir thirc dn. Tuy nhién, khi cystatin
xam nhap vao trung tdm hoat dong cia cysteine
proteinase thi cystatin s& ngin can sy lién két
cia cysteine proteinase v4i co chit protein
khac, ddn dén tc ché hoat dong cia cysteine
proteinase [4] va lam mot khong ti€u hoa dugc
protein tu thic an [2, 7]. Chinh vai tro {ic ché
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clia cystatin d6i voi su tiéu hoa protein cua sau
non mot ngd da goi y chiung téi nghién ciru trng
dung cong ngh¢ gen trong viéc nang cao ham
lugng cystatin trong hat nhim cai thién kha
nang khang mot & cay ngo.

KET LUAN

Gen cystatin II phan lap tr mRNA cuia céc

mau ngd dia phuwong SL, LCI1, LC2, LC3 va
gidng ngd lai CP888 co kich thudc 1a 405 bp ma
héa chudi polypeptide dai 134 axit amin. Trinh
tur nucleotide ctia gen cystatin II cic mau nghién
ctru c6 su sai khac & 41 vi tri nucleotide va 22
vi tri axit amin trong protein cystatin. Trong d6
mau CP888 co su sai khac 16n nhit so véi cac
mau nghién ciru va trinh ty mang ma s6 D38130
trén Ngan hang Gen qudc té. Cac axit amin c6
chirc ning gin két vdi cysteine proteinase clia
vung CY co6 tinh bdo thu cao va khéng co sy sai
khac nao giita cac protein. Trinh tu gen cystatin
I thu nhén duoc tr cac mau ngd nghién ctru la
co s& dé tiép tuc thiét ké vector phuc vu chuyén
gen & cay ngo.
Loi cam on: Cong trinh dugc hoan thanh c6 su
dung thiét bi Phong thi nghiém trong diém
Cong nghé gen, Vién Cong nghé sinh hoc va
thudc ndi dung cua dé tai Khoa hoc - Cong nghé
cép B6 Gido duc va Dao tao, ma sd: B2014-
TN06-04.
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CLONING OF CYSTATIN II GENE ISOLATED
FROM SOME MAIZE SAMPLES IN VIETNAM

Vi Thi Xuan Thuyl, Ho Manh Tuongz, Le Van Son?,
Nguyen Vu Thanh Thanh®, Chu Hoang Mau’

'Tay Bac University
*Institute of Biotechnology, VAST
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SUMMARY

Cystatin is the protein inhibitor of cysteine proteinase activity, it roles as a substrate into the active center
of cysteine proteinase, that prevents the other substrate proteins go into. In this report, we present the results
of isolated, cloning and determine the cystatin II gene sequence of four local maize samples (SL, LC1, LC2,
LC3) and CP888 maize cultivar. The coding region of cystatin II gene isolated from some maize samples had
the size of 405 nucleotides, coding 134 amino acids. The comparative results of amino acid sequence of
deductive protein of five maize samples and cystatin (code number D38130) in GenBank showed has 22
different amino acids, but found no difference in the CY region. The cystatin II gene be used to development
of transgenic vector aims at improve resistance to maize weevil.

Keyword: Zea mays, cystatin, cysteine proteinase, cystatin II gene, maize weevil.
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