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TOM TAT

LEA protein I& mét ho bao gém nhiéu loai protein dworc tich Iy lwong I16n & giai doan phat trién mudn clia phdi
hat. LEA protein dwgc chirng minh c6 vai tro trong kha nang chc“')ng chiu diéu kién ngoai canh bat loi & thuwe vat nhw
chiu han, chiu man. Gen ma hoéa cho LEA protein dwgc chia thanh 6 nhém khac nhau. Gen mé hoéa cho Lea21 thuéc
nhém 5 trong ho gen Lea. Bén nay, chwa c6 nghién ctbu ndo vé trinh tw gen Lea21 & gidng Ita Viét Nam. Do do,
nh&m muc dich nghién ctru sy da dang di truyén & I0a, gen lea 21 dwoc nhan ban va gidi trinh tw & mot sé gidng lta
dia phwong c6 kha nang chiu man. Toan bé doan gen ma héa cho Lea21 v&i 2 exon va 1 intron da dwgc nhan ban
thanh céng béng ki thuat PCR, sau dé dwogc gidi trinh tw tw dong va két qua trinh tw nucleotide dwoc phan tich, so
sanh. Ké&t qua cho thay doan gen ma héa cho Lea21 rét bao thl, khéng cé sy sai khac nao trong trinh ty nucleotide
dwoc phat hién & cac gidng lia nghién ctru.

T khéa: Chiu man, LEA protein, Lea21, lua, tinh chc")ng chiu.
Study on Sequences of Gene Encoding Lea Protein in Some Salt Resistant Rice Varieties

ABSTRACT

LEA protein comprises a large group of proteins which highly accumulates in plant seeds at late stage of
maturation. LEA protein is proven to be involved in abiotic stress responses in plants, such as under dehydration and
salinity. Genes encoding LEA proteins are divided into 6 different groups. Lea21 gene belongs to group 5. Up to now,
there is no report about sequence polymorphsim of Lea21 gene in Vietnamese rice varieties. Therefore, in order to
investigate the genetic diversity in rice, Lea21 gene from some salt resistant rice varieties was amplified and
sequenced. The Lea21 gene, which consists of 2 exon and 1 intron, was sucessfully amplified using PCR technique
and was sequenced.. It was shown that no difference in nucleotide sequences among investigated rice varities was
observed, indicating that the sequence of Lea21 gene is highly conserved.

Keywords: Abiotic stress tolerance, LEA protein, Lea21, rice, salinity resistance.

trong diéu kién méi truong bat 1gi (Tunnacliffe
and Wise, 2007) v ¢ mot s6 loai vi khuén
(Battista et al., 2001), giun tron (Browne et al.,

1. DAT VAN DE

LEA protein (late embryogenesis abundant)

12 mot ho protein 16n, duge phat hién lan dau tién
6 hat cay bong trong giai doan phat trién muén
cua phdi (Dure et al., 1981). LEA protein dugc tich
lity nhiéu trong hat, tuy nhién LEA protein ciing
dugc tim thay 6 mot s6 co quan khac 6 thuc vat
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2002), con trung (Kikawada et al., 2006), vi khudn
lam (Close and Lammers, 1993).

o] thuc vat, LEA protein c¢6 vai tro trong
tinh chéng chiu ctia cay trong véi mot so diéu
kién méi truong bat 1gi. Moéi lién quan gitia LEA
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protein v6i kha niang chéng chiu duge phat hién
d nhiéu ddi tuong thuc vat khac nhau nhu cay
ca chua, lda mi, lda mach, Arabidopsis, lda
(Ingram and Bartels, 1996; Tunnacliffe and
Wise, 2007; Olvera-Carrillo et al., 2010; Sasaki
et al., 2014). Gen ma héa cho LEA protein dugc
chuyén vao thuc vat gidp ting cuong kha ning
chéng chiu cta ciy chuyén gen. Gen HVA1 cuaa
lda mach dudc chuyén vao cay lda va cay lda mi
lam téng kha nang chiu han & cay lia va cay lda
mi chuyén gen (Sivamani et al., 2000; Xu et al.,
1996). Cay thuéc la va cay Arabidopsis chuyén
gen c6 kha ning chiu lanh cao hon (Hara et al.,
2003; Ndong et al., 2002); ciy lda chuyén gen
dudc ting stic chong chiu véi diéu kién han va
man (Hu, 2008; Duan and Cai, 2012).

Mic du chua c6é nhiéu cong trinh nghién
ctu chi tiét vé& co ché bao vé cia LEA protein
nhim gitp t&€ bao, co thé chéng chiu lai diéu
kién ngoai canh bat lgi, tuy nhién da c6 mot s6
nghién ctiu cho thiy LEA protein c¢6 thé lién két
v6i mot s ion théng qua con duong phosphoryl
hoéa (Alsheikh et al., 2003; Alsheikh et al., 2005;
Krueger et al., 2002), LEA protein c6 chtic ning
don dep céac goc tu do (Hana et al., 2003).

Ho LEA protein 14 mot ho 16n, duge chia
thanh nhiéu nhém khac nhau tuy theo Pfam
domain cua trinh tu axit amin (Hundertmark
and Hincha, 2008). 0 lia, bing cong cu tin sinh,
Wang et al. da phat hién ra 34 gen ma héa cho
cac protein thuéc ho LEA protein va duge chia
thanh 6 nhém khac nhau bao gom LEA_1,
LEA_2, LEA_3, LEA_4, dehydrin va SMP
(Wang et al., 2007).

Trong nghién céiu nay, ching t6i tim hiéu
trinh tu doan gen OsLea21 thudc nhém LEA_5 6
mot s6 giong lda dia phuong c6 kha ning chiu
man nhim xem xét su da hinh ctia doan gen
OsLea21 ¢ laa.

2. VAT LIEU VA PHUONG PHAP

2.1. Vat liéu

Cac mau giéng lda duge st dung bao goém 4
giéng lda dia phuong thu thap ti ving ven bién
phia Bic Viét Nam: Cudm, Lia Cham bién,

Chiém rong, Hom rau va mot gidng d6i chiing-
man cam min Nipponbare. Cac giong lda dugc
cung cip bdi Trung tAm tai nguyén thuc vat.

2.2. Panh gia kha nang chiu min cta cac
giong laa

Cac giong lda dugdc trong trong dung dich
dinh dudng Kimura (Nakamura et al., 2002)
trong diéu kién nha luéi tai Hoc vién Noéng
nghiép Viét Nam. Khi cay dude 2 tudn tudi thi
tién hanh xt 1y man véi dung dich NaCl c6 nong
d6 113 mM trong 2 tuan. Sau 5 va 10 ngay, tién
hanh d&m ty 1é cay song sét. Ty 1é nay tinh bing
s6 cay c6 3 14 xanh/nhanh trén téng s6 cdy theo
déi. Thi nghiém dugc lip lai 2 1an.

2.3. Tach chié€t ADN tdng sé

M3Au 14 lda non duge thu va nghién nhd su
dung may nghién miu Mixer mill (Retsch,
CHLB Dtic). ADN t6ng s6 tit 1a lda non dudc
tach chiét theo phuong phap st dung CTAB
(Doyle and Doyle, 1990). ADN sau khi tach chiét
dugc kiém tra nong do va chit lugng bing cach
dién di trén gel agarose 1% va do OD bang may
(Nanodrop

Nanodrop Spectrophotometer

Technologies, My).

2.4. Phuong phap PCR

Gen OsLea2l ctua lda dudc nhan ban tu
ADN téng s6 bang phuong phap PCR st dung
cip moi dac hiéu sau day:

Lea21-FW:5-TCGCCGCCTATAAGAAGGAC-3

Lea21-RW:5-CCTAAATGCGTGCATCCGTC-3

Phan tng PCR dugc tién hanh véi thé tich
25ul gom cac thanh phan sau: ADN téng s6 (20
ng); moi téng s6 (0.4 pM); ANTPs (0,2 mM); Mg**
(1,5mM); Taqg DNA polymerase (1U); dém 1X.
Chu trinh nhiét ctia phan tng dugc st dung la:
95°C: 5 phit, 35 chu ki gom ba buéc 95°C: 30
gidy, 56°C: 30 gidy, 72°C: 1 phut; sau d6 72°C: 7
phit va két thic 6 4°C trén may PCR Kyratek.

2.5. Tinh sach san phdm PCR va giai trinh
tu ADN

San phdm PCR duge dién di trén gel
agarose 1%, bang san phdm PCR dudc cit tit
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ban gel va tinh sach st dung kit thoi gel
Genedet Gel Extraction Kit (Thermo Scientific).
San pham PCR tinh sach dugc gii trinh tu béi
cong ty lst base, Singapo sti dung may giai
trinh tu ABI PRISM 3730xl Genetic Analyzer
(Applied Biosystems, USA).

2.6. Phuong phap xt 1y s6 liéu

Trinh tu gen OsLea2l dugc tim trén co s6
di liéu cuaa lda (The MSU Rice Genome
Annotation Project Database) (Kawahara et al.,
2013). Cap mbi dic hiéu dung cho phan tng
PCR dé nhéan ban gen dudc thiét k& st dung
phidn mém Primer-Blast trén NCBI. Két qua
gidi trinh tu dugc phan tich st dung phan mém
Chromas. Cac trinh ty nucleotide dudc so sanh
st dung cong cu Multiple sequence alignment.

3. KET QUA VA THAO LUAN

3.1. Kha ning chiu min khac nhau cua cac
giong laa

Pé danh gia muc d6 chiu mén & cac giéng
lda, sau 2 tudn trong trong dung dich dinh
dudng binh thuong, cay lia dude chuyén sang
dung dich dinh dudng chiia NaCl véi nong do
113mM. Sau khi tién hanh xt 1y min véi nong
d6 NaCl cao trong 5 ngay va 10 ngay, ty 1é song
s6t cta cac giong lda la khac nhau, thé hién
trong bang 1.

Sau xU ly mén 5 ngay, ti 1& cay séng sét &
cac gidng lda bién dong tu 86,1-100%; sau 10
ngay ti 1& dao ddéng tir 0-100%. Nipponbare 1a
giong lda min cam véi diéu kién min, do dé sau
10 ngay xu 1y mén, giéng lia nay khong c6 kha
ning song soét. K&t qua 6 bang 1 cho thay giong
Cuom la giong khang min cao (100%), tiép theo
la gidng Lua chim bién (97,2%), giéng Chiém
rong (88,9%), giong Hom rau c6 kha niang khang
trén trung binh (63,9%). Nhu vay, cac gidong lda
duge st dung trong nghién ctu c6 khi ning
khang mén khac nhau.

3.2. Nhan ban gen OsLeaZ21

Nhim danh gia su da hinh cta gen
OsLea2l1 4 cac giong lia nghién ctu, ching toi
tién hanh nhan ban, giai trinh tu gen OsLea2l
d cac giong lia va so sanh két qua.

L4 non cta cac giong lda duge st dung dé
tach chiét ADN téng s6. Sau d6, ADN téng s6
duge 1am khuon cho phan @ng PCR dé nhan gen
OsLea21 vé6i cap mdi diac hiéu. Két qua chay
dién di cho th4y san phadm PCR dugc nhan 1én
thanh cong véi kich thuée ding véi kich thuée
mong muén (678bp) (Hinh 1). Bing ADN sin
pham PCR dudc cit khéi ban gel va tinh sach.
Sau d6, san pham PCR tinh sach dudc doc trinh
tu ADN.

Bang 1. Ty 1& cAy ma séng s6t cua cac giong sau thoi gianx(t Iy min 5 ngay va 10 ngay (%)

T Tén gidng Sau x& ly man 5 ngay Sau x& ly man 10 ngay
1 Hom rau 91,7 63,9

2 Cuwdm 100 100

3 Chiém rong 100 88,9

4 Lua Cham bién 97,2 97,2

5 Nipponbare (d6i chirng -man cam) 86,1 0
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3.4. So sanh cac trinh ty ctia gen OsLea2l &
cac giong laa

San phdm PCR tinh sach dudc giai trinh tu
thanh céng. Hinh 2 cho thay mot phan két qua
giai trinh tu ctiia gen OsLeaZ21 & giong Cuom.

Két qua so sanh cac trinh tu gen OsLeaZ2l
cla cic gidng lia nghién ctiu véi nhau va véi
trinh ty trén co sé di liéu cua lda Rice Genome
Annotation Project (Kawahara et al, 2013) cho
thady do tuong déng rat cao (100%) & ca ving
exon va intron (Hinh 3).

Ving ma héa cia gen OsLea2l c6 chiéu
dai 395bp bao gébm 2 exon (exon 1: 125bp, exon
2: 163bp) va 1 intron (107bp) m& hda cho

protein v61 96 axit amin. Nhu vay, méc du céac
gidng lda c6 kha ning khang min khac nhau
nhung trinh ty gen OsLea2l la hoan toan
giéng nhau. Piéu nay cé thé 1a do gen OsLea21l
riat bao thu 6 lda. Pay 1a cong trinh dau tién
nghién ctu so sanh trinh tu gen OsLea2l & cac
gidng lda ban dia c¢6 kha niang chéng chiu khac
nhau. Méat khac, trong nghién cu nay, ching
t6i st dung truc ti€p san phdm PCR tinh sach
dé giai trinh tu gen. Pay 1a cach tiép can khac
v61 phuong phap nhéan dong gen (tao vector tai
t6 hop, bién nap vao vi khudn E.coli, tach
plasmid va giai trinh tu gen), véi cach tiép can

nay sai sot trong trinh ty nucleotide sé dudgc
han ché téi da.

Hinh 1. San pham PCR nhan gen OsLeaZ21 tir cac giong lua

Ghi chi: M: Marker 1kb, (-): d6i chiing 4m, 1: Nipponbare, 2: Cudm, 3: Lia Cham bién, 4: Chiém rong, 5: Hom rau.

rm Ek
B = N R R RS
F i a L B &

J48
A EETERNRE

Fal

Hinh 2. M6t phan két qua giai trinh tu gen OsLea2l & giong Cuom
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Hinh 3. So sanh trinh tu nucleotide & cac giong laa nghién cttu véitrinh ty gen OsLea21
trén co s@ dir liéu. Mau d6 la vung exon, mau xanh la ving intron cuia gen

4. KﬁfT LUAN chiu khac nhau, diéu nay cé thé cho thdy gen
o L OsLeaZ21 rat bao thu 6 lua.
Cac gibng lda giong nghién ctu c6 kha néng
khang mén khac nhau, trong d6 Cudm la giong R R
khang mén rat cao, Lia cham bién va Chiém LOI CAM ON

rong khang mén cao va Hom rdu khang man Cong trinh nay duge thuc hién nhd kinh phi
trén trung binh. ctia dé tai cap truong Dai hoc Khoa hoc Tu nhién,

Trinh tu nucleotide cua gen OsLea21 ¢c6 d0  Dai hoc Quéc Gia Ha Noi nam 2013 ma s6 TN-13-
tuong déng rat cao & cac giong lda c6 do chéng 20 do TS. D4 Thi Phuc lam chti nhiém.
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