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NGHIEN CUU PAC PIEM TRINH TU GIEN CYSTATIN CUA MOT SO DONG
LAC CO NGUON GOC TU MO SEO CHIU CHIEU XA VA XU LY MAT NUGC

Lac 1a cay cong nghiép ngin ngay c6 gid tri
kinh t€ vé nhiéu mat va dugc trong & nhi€u noi
trén thé€ gidgi. V6i muc dich nghién citu nang cao
kha nang chiu han cua cay lac, bai bao nay trinh
bay két qua phan tich trinh tu gien cystatin- mot
gien dugc ban luan nhiéu trong nhiing nam gan
day boi moi lién quan cia né véi tinh chong
chiu cta thuc vat [1, 2,9, 10, 12, 17]....

Cystatin 12 mot loai protein phd bién trong
co thé dong vat, thuc vat.... D6 1a tén goi chung
cho cdc chat c6 ban chat protein tc ché hoat
dong cua cystein protease. Cac chat tic ché€ duoc
chia it nhat lam 3 ho nho do ¢6 su sai khac nhau
chu yéu vé trinh tu tuong déng cua cdc amino
acid, s6 lién két disunfit va khoi lugng phan tu
cta protein. Trong d6, cystatin ho 1 ¢6 tén goi la
stefin 1a nhom c¢6 cdu tao khoang 100 amino
acid, khoi lugng khoang 11 kDa, khong ¢6 cau
disunfit va cdc nhém cacbonhydrat trong thanh
phan cdu tao; cystatin ho 2 goi tén cystatin 1a
nhém chia khoang 120 - 126 amino acid, khéi
lugng dat 13,4-14,4 kDa va hau hét khong duoc
b6 sung hydrat cacbon; nhém cystatin tha 3 ¢6
tén 12 kininogen 1a nhém 16n nhat gom nhiing
glycoprotein ¢6 khoi lugng khoang 60-120 kD
[14]. Nhitng chat tc ché cystatin protease cua
thuc vat dugc ma héa bdi 1 ho gien, tuy nhién
nhitng hiéu biét vé nhitng gien nay con rit han
ché [7, 8, 14].... Su biéu hién cha gien tc ché
protease thuong bi gidi han bdi cdc t6 chic dic
biét hoac khong giong nhau trong nhiing giai
doan phat trién khac nhau ctia cay nhu: giai
doan hat ndy mam, qud trinh rung 14 sém [9,
12]... & thuc vat cystatin dugc goi Ia
phytocystatin (phycys) va tao thanh mot phan ho
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doc lap trén cay phat sinh loai cua gia dinh
cystatin. Phytocystatin gom c6 nhiéu loai, tuy
nhién diém chung ctia ching 1a tat ca déu chita
thém so v6i & dong vat mot motif LARFAV bao
thtt & doan xodn anpha viing cudi N [12]. Cac
loai phytocystatin khac nhau c6 kich thudc giao
dong tir 12 dén 85 kDa, cling chia lam 3 nhém:
Nhém 1 va nhém 2 cé kich thuée 12-16 kDa,
khong ¢6 cau disunfide va vung glycosilation
gia dinh, gien ma hod ching khong c6 intron
hoac c6 1 intron & doan gitta LARFAV va
QxVxG; nhém tht 3 c6 3 intron trén gien ma
hod v6i kich thudc 23 kDa, ¢c6 mot phan md
rong dau C [7, 8]. Phytocystatin cling thuc hién
nhiéu chiic nang sinh 1y quan trong nhu: diéu
chinh qua trinh phan giai protein trong suot giai
doan hat tiém sinh hoac giai doan hat ndy mam
[12]; gép phan bdo vé thuc vat bang cich ngan
nglra su phan giai cic protease ngoai sinh la cac
loai con trung gay hai, giun tron... [10]. Cystatin
phan lap tit Arabidopsis thaliana cho thay trong
diéu kién stress (mudi, han, lanh...) cdc chat tc
ché déu biéu hién nhiéu hon, dong thoi khuyén
cdo c6 thé sir dung cystatin dé cai tao kha nang
chong stress & thuc vat [17]. Dac tinh nay ciling
phat hién thay trén cay ngo, cay rau dén
(Armanthus hypochondriacus) [4, 12]. Gan day
mot sO tdc gia da cong bo nhiing cong trinh
nghién cidu vé gien cystatin va ban luan vé moi
lién quan cua cystatin v6i kha nang chdng chiu
ctia thuc vat nhu kha nang chiu han, chiu lanh,
chiu man, kha nang chong vi sinh vat gay bénh
[4,5,9, 10, 12, 17]... Cystatin ctia cay lac duoc
tich chiét tt mRNA 1a mot doan nucleic acid
dai 297 nucleotide ma hoa phan ti protein dai



98 amino acid (AY722693) [16]. Nam 2009,
ching to6i da phan 1ap va xac dinh trinh tu gien
nay tir hé gien cua giong lac L18. Két qua cho
thiy gien cystatin cua giong lac L18 dai 461
nucleotide, trong d6 c6 2 exon va 1 intron; doan
ma hod dai 297 nucleotide va ma hod san pham
dai 98 amino acid. Poan ma hoa cta cla gien
cystatin tir giong lac L18 va doan ma hod cua
gien cystatin v6i ma s6 AY722693 c6 mic
tuong dong 100% [3, 15].

Giong lac L18 duoc danh gia 1a giong co
kha nang chiu han kém va kém hon so véi giong
lac L23; Cdc dong lac c6 ngudn goc tir giong
L18 duoc tao ra bang ky thuat nuoi cay in vitro
két hop véi k¥ thuat gay dot bién thuc nghiém
liéu c6 lam thay déi trong cdu tric gien cystatin
ctia nhitng dong nay 1a Iy do dé chiing toi ti€p
tuc nghién ctu gien nay. Gien cystatin duoc
phan 1ap tir 1a non cua mot s6 dong lac dugc tao
ra va chon loc bing cong nghé nuoi cdy mo t&€
bao thuc vat, trén co s& d6 tim hiéu dic tinh
chiu han cta cay lac va lam co s& cho cic
nghién cttu ti€p theo.

I. PHUONG PHAP NGHIEN CUU

1. Vatlieu

Giong lac L18 (PC) ¢6 nguon goc tir Trung
Quoc, nang suat dat 55-70 ta/ha, thoi gian sinh
truong vu Xuan 120-130 ngay; cé kha nang cho
nang sudt cao va khang duoc bénh 1a nhung kha
nang chiu han kém do Vién Cay luong thuc va
cay thuc pham Viét Nam cung cap.

Dong lac R4.6 - ¢6 ngudn goc tit mod seo
chiu mét nuéc giong lac L18 do thdi kho 9 gio
lién tuc.

Dong M4.8 - ¢6 ngudn goc tir mo seo cua
giong lac L18 chiu anh hudng cla chiéu xa liéu
2 krad sau d6 gy mat nudc béing thoi kho 9 gid
lién tuc.

Giong lac L.23 ¢6 nguon goc tir Trung Qudc,
nang suat dat 45-55 ta/ha, thoi gian sinh trudng
vu Xuén 120-135 ngdy, c6 nhiéu dic diém nong
hoc tot, ¢6 kha nang khang bénh 1a va kha nang
chiu han kha do Vién Cay luong thuc va cay
thuc phdm Viét Nam cung cép.

2. Phuong phap

Tach chiét DNA téng s6 theo phuong phap
cua Gewel va cs., 1991 [6].

Nhan gel cystatin thuc hién bang ky thuat
PCR véi cap moi dugc thiét k€ dua trén trinh tu
nucleotide cua gien cystatin da cong bo (2004)
tai ngan hang gien qudc t€ véi ma s6 AY 722693
[16]: Cys-AraF: 5’-ATGGCAGCAGTGGGTGC
A-3’; Cys-AraR: 5’-TTAAGCATTGGAGCCAT
CAC-3’.

Phan dng dugc tién hanh trong hén hop
gom: DNA khuon (100 ng/pl) 1 pl; moi (10
pmol/pl) 2,0 pl, dNTPs (2,5 mM) 2,0 pl;
Mg**(25 nM) 2,5 plI; Taq polymerase (5U/pl)
0,5 pl; buffer PCR (10X) 2,5 ul; Nudc khir ion
vira da 25 pl. Hon hop duge thuc hién véi 30
chu ky phan tng, cic giai doan goém: 94°C/3
phut; 94°C/30 giay; 56°C/1 phat; 72°C/1 phut;
72°C/10 phut va luu giit san pham 4°C.

Tach dong gien dugc ti€n hanh theo
Sambrook va Russell (2001) [11].

Xéc dinh trinh ty DNA theo phuong phép
Sanger thuc hién trén mdy xic dinh trinh tu
DNA tu dong ABI PRISM 3100 Avant Genetic
Analizer.

Két qua doc trinh tu dugc xu 1y trén may vi
tinh bang phan mém BioEdit vd DNAstar.

IL. KET QUA VA THAO LUAN

1. Két qua nhan gien cystatin

Sau khi tach chiét DNA tong s0, tinh sach va
pha vé néng do thich hop, ching toi da tién
hanh nhan gien cystatin bang phuong phiap PCR
vG6i DNA cla hai giong lac (L18, L23) va 2
dong chon loc tr giong L18. K&t qua nhan gien
duoc kiém tra trén gel agarose 1% cung véi
marker va sdn phdm nhan gien cystatin cla
giong lac L18 da cong bad (hinh 1).

San phdm ctia phan tng PCR thu duoc &
hinh 1 cho thay, chi ¢6 1 bang vach, kich thudc
khoang gan 500 bp tuong duong véi kich thude
gien cystatin ctia giong lac L18 ma chiing toi da
cong bo [3]. Do d6 chiing toi cho rang, két qua
phan ting PCR v6i mdi cystatin dugc nhan lén tir
DNA cac giong va dong lac c¢6 kich thudc gan
500 bp 1a su c6 mat cta gien cystatin trong hé
gien cay lac.
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M L18

R4.6 M4.8 123

Hinh 1. Hinh 4anh dién di san phdm nhan gien
cystatin lac

2. Két qua tach dong va xac dinh trinh tu
gien cystatin

Chung toi tién hanh tich dong san pham thu
dugc dé nghién cttu sau hon vé gien cystatin.
Muc nay trinh bay két qua tach dong gien duoc
thuc hién tir sin phdm nhan gien cta 2 dong
chon loc 1a R4.6; M4.8 va giong 1L.23.

Gien cystatin vira nhan & trén dugc lam sach
bang bo kit clia Fermentas, sau d6 duoc gian vao
vector pBT dé tao vector tdi t6 hop. Vector tdi t&
hop dugc bién nap vao t€ bao E. coli DH5a
bang phuong phap séc nhiét. Nuoi khuén E. coli
bién nap trén moi trudong LB c6 bd sung thach
agar 1,6%, ampicilin 100 mg/ml, X-gal 40
mg/ml va IPTG 100 mM, & 37°C qua dém (16
gid). Sau 16 gio nuoi on dinh & 37°C, ti€én hanh
chon khuén lac ¢6 mau tring, hinh tron déu trén
moi trudng cay chuyén sang moi trudng LB 1ong
(10 g peptone + 5 g yeast extract + 10 g NaCl +
nudc cit) bé sung ampicilin 100 mg/ml, lic 200
vong/phiit & 37°C qua dém. Cac lo khuin duc
duoc kiém tra bang phan tng colony-PCR véi
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Hinh 2. Hinh 4nh dién di sdn phdm colony-PCR

chinh cip méi nhan gien. Két qua kiém tra (hinh
2) ching t6 viéc ghép néi san pham PCR vao
vector tach dong, chon dong va phan ting clony-
PCR.

Trinh ty nucleotide clia gien cystatin duoc
xdc dinh trén mdy tu dong ABI PRISMU 3100
Avant Genetic Analizer. St dung phin mém
DNAstar xu 1y két qua cho thdy, trinh tu gien
cystatin ctia giong lac L23, dong R4.6 va M4.8
¢6 chiéu dai 461 nucleotide. So sanh céc trinh tu
nay véi trinh tu nucleotide phan lap tr cDNA
trén ngan hang gien quoc t€ ma s6 AY722693,
ching t6i nhan thdy doan gien cystatin ma
chiing toi phan 1ap gém 2 exon va 1 intron; doan
exon 1 gébm 102 nucleotide bat dau tir vi tri 1
dén 102 va doan exon 2 c6 195 nucleotide, tir vi
tri 267 dén 461; doan intron & gitta c6 164
nucleotide, tr vi tri 103 dén 266. Ching t6i tién
hanh so sanh trinh tu nucleotide clia gien
cystatin phan 1ap duoc v6i mot s6 trinh tu
nucleotide cua gien cystatin cay lac da cong bo
trén Ngan hang gien, két qua thé hién & hinh 3.
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L23, L18, dong R4.6 va dong M4.8 véi 2 trinh
tu cia gien cystatin lac trén Ngan hang gien

chiing t61 nhan dugc 28 vi tri sai khac, trong d6
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ATAGTAAGAATGTTTATGAAGCCAAGGT|G|T AU 723567.seq
Hinh 3. So sanh trinh tu nucleotide doan gien cystatin ¢

ATAGTAAGAATGTTTATGAAGCCAAGGT|GT AY722693.seg
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Bdng 1

Su sai khac vé nucleotide tai mot sé vi tri trén doan
gien cystatin cua giong va dong lac nghién ciru

STT | Vitri | L23 | L18 | R4.6 | M4.8 | AU723567 AY722693 Vung sai khac
1 33 T C C C C C EXON
2 81 T C C T C C EXON
3 87 A A A C A A EXON
4 88 C C C A C C EXON
5 89 A A A C A A EXON
6 90 C C C A C C EXON
7 92 A A A C A A EXON
8 93 C C C A C C EXON
9 95 A A A G A A EXON
10 96 G G G A G G EXON
11 99 A A A C A A EXON
12 100 C C C A C C EXON
13 101 A A A G A A EXON
14 119 T A A A - - INTRON
15 120 G C C C - - INTRON
16 124 A T T A - - INTRON
17 125 G C C G - - INTRON
18 134 C G G G - - INTRON
19 138 T C C C - - INTRON
20 158 G A A A - - INTRON
21 212 G G G T - - INTRON
22 218 T T T C - - INTRON
23 238 G G G A - - INTRON
24 260 C G G C - - INTRON
25 271 C G G C G G EXON
26 278 T C C C C C EXON
27 326 C T T T T T EXON
28 389 T G G G G G EXON
Bdng 2
Po tuong dong va do sai khac doan ma hoa cac trinh tu gien cystatin
Do tuong dong (%)
123 | L18 | R4.6 | M4.8 | AY722693 | AU723567
Do L23 979 | 979 | 948 97,9 97,9 L23
sa L18 2,1 100,0 | 95,5 100,0 100,0 L18
Khic R4.6 2,1 | 0,0 95,5 100,0 100,0 R4.6
(%) M4.8 52 | 45 4,5 95,5 95,5 M4.8
AY722693 | 2,1 | 0,0 0,0 4,5 100,0 AY722693
AU723567 | 2,1 | 0,0 0,0 4,5 0,0 AU723567
123 | L18 | R4.6 | M4.8 | AY722693 | AU723567

Xéc dinh muc twong dong va mic sai khic  qua nhan dugc mic tuong dong tir 94,8% dén
v€ trinh tu nucleotide cia doan ma héa protein  100% va su sai khac tir 0,0% dén 5,2%.
trén gien cystatin cdc dong lac nghién ctu, két Biéu d6 hinh cay & hinh 4 thé hién m6i quan
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hé di truyén cta 6 dong lac trén co s& phan tich
trinh tu doan ma héa gien cystatin, két qua trén so
d6 cho thay, 6 dong lac duoc phan thanh 2 nhém
chinh: nhém I phan thanh 2 nhém phu: nhém
phu 1 goém giong lac L18, dong R4.6 (c6 ngudn
gbc tai sinh tir mo seo chiu mat nudc clia giong
L18) AY722693, AU723567 va nhém phu 2 la
giong L23; nhém II 1a dong M4.8 1a dong tai
sinh tit mo seo chiu anh hudng cua chi€u xa va
thdi kho clia giong L18. Nhu vay, trong 6 trinh
tu nucleotide so sanh trén phuong dién cdu tric
doan ma hoa gien cystatin thi dong R4.6 c6 do
tuong dong 100% so véi cac trinh tu da cong bo
trén Ngan hang gien quoc t€; giong L23 c6 do
sai khac 4,5% v6i cac trinh ty da cong bo va
khac vé6i dong M4.8 12 5,2%.

So sdanh trinh tw amino acid: trinh tu
nucleotide doan ma hoa gien cystatin cta giong
lac L23 va cdc dong lac nghién cttu ma ching
toi phan lap duoc dai 297 nucleotide ma hoa
phan tir protein gom 98 amino acid, c6 chia 2
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viing béo thi chia nhém 1a L*A¥R*F*A*V? va
Q¥VV’'A®G™ vung intron ndm xen k& gitra 2
amino acid vi tri s6 34 va 35; ttc 1a gitta 2 doan
bao thi LARFAV va QxVxG, tuong tng véi
nhoém phan loai 1 va 2 cia Marcia va cs. (2008)
va Martinez va cs. (2007) [7, 8].
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Hinh 4. So d6 so sanh moi tuong dong
nucleotide doan ma héa gien cystatin ctia cic
mau nghién citu véi 2 trinh tu cong bé trén
Ngan hang gien quoc t&€ (NCBI)
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Hinh 5. So sanh trinh tu aminoacid ctia cac ctia cdc mau nghién ciu
vGi 2 trinh tu cong bo trén Ngan hang gien
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Bdng 3

Su sai khac vé amino acid ctia cic mau nghién ciru
v6i 2 trinh tu cong bo trén Ngan hang gien

Vi tri L23 L18 R4.6 M4.8 AU723567 AY722693
29 E E E D E E
30 H H H T H H
31 N N N T N N
32 K K K R K K
33 K K K N K K
34 Q Q Q p Q Q
36 A G A A A A

So sanh trinh tu amino acid ctia giong lac
L23 va 2 dong R4.6; M4.8 véi cic trinh tu da
cong bd c6 7 vi tri sai khac trén chudi amino
acid tai vi tri s6 29, 30, 31, 32, 33, 34 va 36 cua
cac dong va giong nghién ctu, két qui cu thé
trinh bay & bang 3.

Nghién citu su thay déi cdc amino acid trén
phan tlr protein ctia giong L.23, giong L18 va 2
dong chon loc, chiing toi thay, 6 vi tri E®, H®,
N°!, K, K* va Q* ctia giong 123, L18 va R4.6
la giong nhau va giong véi trinh tu da cong bo
trén NCBI, doan trinh tu nay bi thay thé & dong
M4.8 1a D¥, T, T*' R**, N¥ P*. Vi tri amino
acid s6 36 1a G cla giong L18 thay th€ vi tri 1a
A cula giong L.23, dong R4.6, dong M4.8 va 2
trinh tu trén NCBI. Tuy nhién, kha nang chiu
han cua thuc vat la tinh trang da gien va ban
than gien cystain 1a gien lién quan dén nhiéu
kha nang chong chiu khac cua thuc vat, két qua
nghién citu 12 can ctt dé nghién citu sau hon vé
gien cystatin & lac.

1. KET LUAN

ba phan lap va xdc dinh dugc trinh tu gien
cystatin trén giong lac L23 va cic dong R4.6;
M4.8 ¢6 ngudn goc tir mo seo chiu chiéu xa va
thdi kho cua giong lac L18.

Gien cystatin trén lac cé chiéu dai 461
nucleotide, chita mdt intron & giita 2 ving bao
thﬁ 121 L22A23R24F25A26v27 Vél Q49V50V51A52G53.

ba phat hién 28 vi tri nucleotide sai khac
trén gien cystatin va 7 amino acid trén phan tu
protein cua giong L.23, giong L18, dong R4.6 va
dong M4.8 v6i mot s6 trinh tu da cong bo trén
lac; doan ma hod phan tir protein phan 1ap dugc
muc do sai khac nhau tir 2,1% dén 5,2%.

Loi cam on: Cong trinh dugc thuc hién véi
su hd tro cua dé tai Khoa hoc - Cong nghé cap
Bo B2009-TN04-04 va giip d& cua Phong thi
nghiém Cong nghé t&€ bao thuc vat, Vién Cong
nghé Sinh hoc.
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CHARACTERISTICS OF NUCLEOTIDE SEQUENCE OF CYSTATIN GENE OF
SOME PEANUT LINES DERIVED FROM IRRADIATED AND DEHYDRATED

VU THI THU THUY, NGUYEN THI TAM,
CHU HOANG MAU, NGUYEN VU THANH THANH

SUMMARY

Cystatin are super family of cystein protease inhibitor protein which is found in plants, animals and
micro-organism. They are divided into three inhibitory families based on the difference of amino acid
sequence, disunity bond and molecular weight including: the first is stefines, the second is cystatins and the
third is kininogens. In plant cystatin is name phytocystatin (physic), it is also an independent brand of cystatin
families on phylogenetic. Physic has very importance physiological functions such as regulation of activity of
endogenous cystein protease during seed development, germination and programmed cell death. Recently,
there are many researches on relationship between cystatin and resistance in plant (drought tolerance, cold
tolerance, salt tolerance and ability of against pathogenic microorganisms). Analyzing and comparing cytatin
gene sequences not only can provide valuable knowledge for the conservation and evaluation of the evolution
of cytatin genes, but also shed light on issues related to function of cytatin protein.
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Isolation and sequencing cystatin gene of the L23 peanut cultivar and two lines: R4.6, M4.8 derived from
callus treated with irradiation and dehydration of L18 peanut cultivar. The results showed that cystatin genes
had 461 nucleotides and contained one intron between two conservative regions LZA*R*F®A*V? and
Q¥VV>'A>G*, There are 28 different nucleotide positions on cystatin genes and seven amino acids on
protein molecules of L.23 peanut varieties and the M4.8, R4.6 lines in comparison with published sequences of
peanut cystatin gene. The gene sequence encoded protein of peanut lines in this research have different levels
from 2.1% to 5.2% and could be used for further research on the relationship between cystatin gene structure
related to drought tolerance of peanut.

Ngay nhdn bai: 15-11-2010
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