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TOM TAT 

LEA protein la mgt ho bao gdm nhi§u loai protein du'oc tich luy lirong lan o giai doan phat trien mu6n ciia phot 
hat. LEA protein difoc chimg minh co vai trd trong kha nang chong chiu dl^u kien ngoai canh bat lgi a thyc vat nhu 
chju han, chju man. Gen ma hda cho LEA protein du'gc chia thanh 6 nhom khac nhau. Gen ma hoa cho Lea21 thuoc 
nhom 5 trong ho gen Lea. Bin nay, chu-a co nghien cuu nao v§ trinh tir gen Lea21 o giSng Ida Viet Nam. Do do, 
nh3m muc dich nghien cii'u sy da dang di truydn o lua, gen lea 21 difgc nhan ban va giai trinh tu" a mot so gidng lua 
dja phuong co kha nang chju man. Toan bg doan gen ma hoa cho Lea21 vdi 2 exon va 1 intron da difoc nhan ban 
thanh cdng bang kT thuat PCR, sau do du'ae giai trinh ty tif dpng va kit qua trinh tu- nucleotide du'gc phan tich, so 
sanh. Ket qua cho thay doan gen ma hoa cho Lea21 r§t bao thu, khdng cd sir sai khac nao trong trinh tu' nucleotide 
dugc phat hien a cac gidng lua nghien ciiu. 

Ti> khoa: Chiu man, LEA protein, Lea21, lua, tinh chdng chju. 

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 nee varieties Therefore, in order to 
investigate the genetic diversity in rice, Lea21 gene from some salt resistant nee 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 nee vanties was 
observed, indicating that the sequence of Lea21 gene is highly conserved. 

Keywords; Abiotic stress tolerance, LEA protein, Lea21, rice, salinity resistance 

l .DATVANDE 
trong dieu kien moi trifdng bat ldi (Tunnacliffe 

and Wise, 2007) va ci mot so' loai vi khuan 

LEA protein (late embryogenesis abundant) (Battista et al., 2001), giun tron (Browne et al., 

la mot ho protein ldn, ditdc phat hien lan dau tien 2002), con triing (Kikawada et al., 2006), vi khuiin 

d hat cay bong trong giai doan phat trien muon ^^"^ (Close and Lammers, 1993). 

cua phdi (Dure et al., 1981). LEA protein ditdc tfch 6 thUc vat, LEA protein co vai tro trong 

liiy nhieu trong hat, tuy nhien LEA protein ciing tinh chong chiu cua cay trong v6i mgt so dieu 

ditdc tim thay b mpt so cd quan khac d thUc vat kien moi tritdng bat ldi. Moi hen quan gifla LEA 
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protein vdi kha nang chong chiu dUdc phat hien 
d nhieu dm tfldng thflc vat khac nhau nhu cay 
ca chua, lua mi, lua mach, Arabidopsis, lua 
(Ingram and Bartels, 1996; Tunnacliffe and 
Wise, 2007; Olvera-CarriUo et al., 2010; Sasaki 
et al., 2014). Gen ma hoa cho LEIA protein duoc 
chuyen vao thtic v^t giup tang cUdng kha nang 
chong chiu cua cay chuyen gen. Gen HVAl cua 
Ilia mach dUdc chuyen vao cay lua va cay liia mi 
\km tang kha nang chiu ban cl cay lua va cay lua 
mi chuyen gen (Sivamani et al., 2000; Xu et al., 
1996). Cay thuoc la va cay Arabidopsis chuyen 
gen CO kha nang chiu lanh cao hdn (Hara et a l , 
2003; Ndong et al., 2002); cay Ma chuyen gen 
dUdc tang siic chong chiu vdi dieu kien ban va 
man (Hu, 2008; Duan and Cai, 2012). 

Mac dli chua co nhieu cong trinh nghien 
cflu chi tiet ve cd chi bao ve cua LEA protein 
nham giiip te' bao, cd the cho'ng chiu lai dieu 
kien ngoai canh b&'t ldi, tuy nhien da co rapt so' 
nghien cflu cho thay LEA protein co the lien ket 
vdi mpt so' ion thong qua con ditdng phosphoryi 
hda (Alsheikh et al., 2003, Alsheikh et al., 2005; 
Krueger et al., 2002), LEA protein cd chflc nang 
dpn dep cac go'c tU do (Hana et a l , 2003). 

Hp LEA protein la mpt hp ldn, ditdc chia 
thanh nhieu nhdm khac nhau tiiy theo Pfam 
domain cua trinb tu axit amin (Hundertmark 
and Hincha, 2008). O lua, bSng cong cu tin sinh, 
Wang et al. da phat hien ra 34 gen ma hoa cho 
cac protein thupc hp LEA protein va ditdc chia 
thanh 6 nhom khac nhau bao gom LEA_1, 
LEA_2, LEA_3, LEA_4, dehydrin va SMP 
(Wang et al., 2007). 

Trong nghien cflu nay, chung toi tim hieu 
trinh tu doan gen 0sLea21 thupc nhdm LEA_5 o 
mpt so gid'ng lua dia phifdng co kha nang chiu 
man nham xem xet sU da hinh cua doan gen 
0sLea21 d lua. 

2. VAT LIEU VA PHUONG PHAP 

2.1. Vat lieu 

Cac mau gio'ng liia dupc sii dung bao gom 4 
gio'ng lua dia phUdng thu thap tfl ^ n g ven bien 
phfa Bfic Viet Nam' CUdm, Lua Cham bie'n. 

Chiem rong, Hom rau va mdt gio'ng do! chiing-
man cam man Nipponbare. Cac gio'ng liia dUdc 
cung cap hSi Trung tam tai nguyen thUc vat. 

2.2. Danh gia kha nang chiu man cua cac 
gio'ng lfla 

Cac giohg Ilia dUdc trong trong dung dich 
dinh ditdng Kimura (Nakamura et al., 2002) 
trong dieu kien nha lUdi tai Hpc vien Nong 
nghiep Viet Nam. Khi cay ditdc 2 tuan tuoi thi 
tien hanh xii ly man vdi dung dich NaCl co nong 
dp 113 mM trong 2 tuan. Sau 5 va 10 ngay, tien 
hanh dem ty le cay sd'ng sot. Ty le nay tinh bang 
so' cay CO 3 la xanh/nhanh tren tdng so' cay theo 
ddi. Thi nghiem difdc lap lai 2 lan. 

2.3. Tach chiet ADN tong so 

Mau la Ilia non difdc thu va nghien nho sfl 
dung may nghien m&u Mixer mill (Retsch, 
CHLB Dflc). ADN tong so' tfl la liia non dUdc 
tach chiet theo phUdng phap sfl dung CTAB 
(Doyle and Doyle, 1990). ADN sau khi tach chiet 
dUdc kiem tra nong dp va chat lifdng bang each 
dien di tren gel agarose 1% va do OD bang may 
Nanodrop Spectrophotometer (Nanodrop 
Technologies, My). 

2.4. PhUdng phap PCR 

Gen OsLea21 cua liia dUpc nhan ban tfl 
ADN tong so' bang phUdng phap PCR sfl dung 
cap moi dac hieu sau day: 

Lea21-FW'5'-TCGCCGCCrATAAGAAGGAC-3' 
Lea21-RW:5'-CCTAAATGCGTGCATCCGTC-3' 
Phan ling PCR ditpc tien hanh vdi the tich 

25M1 gom cac thanh phan sau: ADN tong so' (20 
ng); moi tong so (0.4 pM): dNTPs (0,2 niM); Mg-* 
(l,5mM); Taq DNA polymerase (IU); dem IX. 
Chu trinh nhiet cua phan flng difdc sfl dung la 
95"C: 5 phiit, 35 chu ki gom ba budc 95"C, 30 
giay, 56"C: 30 giay, 72"C: 1 phut; sau do 72"C: 7 
phut va ket thuc d 4"C tren may PCR Kyratek, 

2.5. Tinh sach san pham PCR va giai trinh 
tfl ADN 

San pha'm PCR difdc dien di tren gel 
agarose 1%, bang san pham PCR ducic cat tfl 
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ban gel va tinh sach sii dung kit thoi gel 
GeneJet Gel Extraction Kit (Thermo Scientific). 
San pham PCR tinh sach dfldc giai trinh tU bdi 
Cdng ty 1st base, Singapo sfl dung may giai 
trinh tU ABI PRISM 3730x1 Genetic Analyzer 
(Apphed Biosystems, USA). 

2.6. Phfldng phap s.\i Iy so lieu 

Trinh tU gen 0sLea21 dUdc tim tren cd sd 
dfl lieu cua lua (The MSU Rice Genome 
Annotation Project Database) (Kawahara et a l , 
2013). Cap moi dac hieu dung cho phan flng 
PCR de nhan ban gen dUdc thiet ke sfl dung 
phan mem Primer-Blast tren NCBI. Ket qua 
giai trinh tU difpc phan tich sfl dung phan mera 
Chremas. Cac trinh tu nucleotide dUdc so sanh 
sfl dung cong cu Multiple sequence alignment. 

3. KET QUA VA THAO LUAN 

3.1. Kha nang chiu man khac nhau cua cac 
gio'ng lua 

De danh gia mflc do chiu man d cac gio'ng 
Ilia, sau 2 tuan trong trong dung dich dinh 
difdng binh thifdng, cay lua difdc chuyen sang 
dung dich dinh dUdng chfla NaCl vdi nong do 
113mM. Sau khi tien hanh xfl ly man vdi nong 
do NaCl cao trong 5 ngay va 10 ngay, ty le song 
sot cua cac gio'ng lua la khac nhau, the hien 
trong bang 1. 

Sau xt( ly man 5 ngay, ti 16 cay song sot 5 

cac giohg Ma bie'n dpng tfl 86,1-100%; sau 10 

ngay ti le dao dong tit 0-100%. Nipponbare la 

gio'ng Ma mSn cam vdi dieu kien man, do do sau 

10 ngay xfl ly man, gio'ng Ma nay khong co kha 

nang song sdt. Ket qua ci bang 1 cho tha'y giong 

Cfldm la gio'ng khang man cao (100%), tiep theo 

la gio'ng Lua cham bien (97,2%), giong Chiem 

rong (88,9%), giong Hom rau co kha nang khai^ 

tren trung binh (63,9%). NhU vay, cac giong liia 

difdc stf dung trong nghiSn cflu c6 kha nang 

khang man khac nhau. 

3.2. Nhan ban gen OsLea21 

Nhlim danh gia sfl da hinh cua gen 

0sLea21 d cac gio'ng Ma nghien cflu, chung toi 

tien hanh nhan ban, giai trinh tU gen OsLea21 

d cac gio'ng Ma va so sanh ke't qua. 

La non cua cac gio'ng lua dUpc s^ dung de 
tach chiet ADN tong so. Sau do, ADN tong so 
difpc lam khuon cho phan flng PCR de nhan gen 
0sLea21 vdi cap moi dac hieu. Ke't qua chay 
dien di cho tha'y san pham PCR dfldc nhan len 
thanh cong vdi kich thifdc diing vdi kich thitdc 
mong muon (678bp) (Hinh 1). Bang ADN san 
pham PCR dupc cat khoi ban gel va tinh sach. 
Sau do, san pham PCR tinh sach difpc dpc trinh 
tuADN. 

Bang 1. Ty le cay ma song sot ciia cac gio'ng sau ih6i gianxiJf ly man 5 ngay va 10 ngay ( 

Ten giong 

Hom rau 

CiFcym 

Chiem rong 

Lua Cham bjen 

Nipponbare (doi chieng -miin cam) 

Sau XIP ly man 5 ngay Sau xic ly man 10 ng^y 

88,9 

97,2 
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3.4. So sanh cac trinh tiY cua gen OsLea21 d 
cac giong lua 

San ph^m PCR tinh sach dUdc giai trmh tii 
thanh cong. Hinh 2 cho thay mpt phan ke't qua 
giai trinh tu cua gen OsLea21 d giong Cifdm. 

Ke't qua so sanh cac trinh tU gen 0sLea21 
ciia cac giong Ma nghidn cflu vdi nhau va vdi 
trinh tu tren cd sci dfl lieu cua Ma Rice Genome 
Annotation Project (Kawahara et al, 2013) cho 
tha'y do tUdng dong rat cao (100%) d ca vung 
exon va intron (Hinh 3). 

Vung ma hoa cua gen 0sLea21 co chieu 
dai 395bp bao gom 2 exon (exon 1: 125bp, exon 
2: 163bp) va 1 intron (lOTbp) ma hoa cho 

protein vdi 96 axit amin. Nhu vay, mac dii cac 
gidhg lua CO kha nang khang man khac nhau 
nhung trmh tU gen 0sLea21 la hoan toan 
giong nhau. Dieu nay c6 the la do gen OsLea21 
rat bao thu 3 Ma. Day la cong trinh dau tien 
nghien cflu so sanh trinh tU gen OsLea21 d cac 
gio'ng Ma ban dia co kha nang cho'ng chiu khac 
nhau. Mat khac, trong nghien cflu nay, chiing 
toi sfl dung trUc tiep san pham PCR tinh sach 
de giai trinh tU gen. Day la each tiep can khac 
vdi phUdng phap nhan ddng gen (tao vector tai 
td hdp, bien nap vao vi khuan E.coli, tach 
plasmid va giai trinh tU gen), vdi each tiep can 
nay sai sdt trong trinh tU nucleotide se dupc 
ban che to'i da. 

Hinh 1. San pham PCR nhan gen OsLea21 tii cac giong lua 

Ghicbii. M: Marker Ikb, (-): doi chiing nm. 1. Nipponbare. 2. Cildm, 3-Liia Cham bie'n. 4-Chiem rong, 5- Hom iau. 

Hinh 2. Mot phan ket qua giai t r inh tfl gen OsLea21 d giong Cxiiim 
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Nghien CLFU trinh tip gen ma hoa cho LEA protein a mpt s6 giong lua dja phucrng chju man 

1 10 20 30 40 50 so 70 
I 1 1 1 1 , , 1 

Cuon HTGGCGTCCGGGCnGCRGCflGCflGGGCRGGTCGGHGCTGGHCCGCHTGGCCHGEGRGGGCCflGRCCGTCG 
Lua_chdn_b ien flTGGCGTCCGGGCHGCflGCflGCfiGGGCHGGTCGGHGETGGflCCGCflTGGCCflGGGHGGGCCHGfiCCGTCG 

Chien_roni RTGGCGTCCGGGCRGCRGCtlGCRGGGCRGGTCGGnGCTGGnCCGCRTGGCCflGGGRGGGCCflGHCCGTCG 
e ^ i o n i c DHR OsLEHZl RTGGCGlCCGGGCRGCHGCflGCRGGGCnGGlCGGRGCTGGRCCGCRTGGCCflGGGRGGGCCRGRCCGTCG 

N ipponba re RTGGCGTCCGGGGRGCRGCRGCRGGGCHGGTCGGHGCTGGRCCGCRTGGCCRGGGRGGGCCRGRIXGKG 
Hon r a u HTGGCGTCCGGGCRGCflGCfiGCRGGGCRGGTCGGRGCTGGflCCGCfiTGGCCfiGGGRQGGCCflGflCCGTCG 

cDHR OsLeaSl RTGGCGTCCGGGCRGCflGCRGCRGGGCHGGTCGGfiGCTGGflCCGfSTGGCCHGGGfiGGGCCfiGRCCGTCG 
Consensus RTGGCGTCCGGGCRGCGGCRGCRGGGCRGGTCGGRGCTGGRCGGCRTGGCCRGGGHGGGCGHGRCCGTCG 

7 1 BO 90 100 110 120 130 MO 
I . • H + * 4 y 1 

Q jon TCCCCGGCGGCBCCGGCGGCHRGnGCCTCGRGGCCCRGGRGRRCCTCGCCGfiGGGTRIGCflflflRTfiRrflC 
Lua_chan_bier> TCCCCGGCGGCRCCGGCGGCRRGHGCCTCGRGGCCCflGGRGflflCCTCGCCGflGGGTRTGCRflflflTfiflTfiC 

C h i e n _ r o n g TCCCCGGCGGCRCCGGCGGCRRGRGCCTCGRGGCCCflGGRGflRCCTCGCCGRGGGTRTGCflRHRTHfiTHC 
Benonic_DNfl_0sLER21 TCCCCGGCGGCRCCGGCGGCflRGflGCCTCGRGGCCCRGGRGHRCCTCGCCGRGGGTHTGCRRHRTHHTRC 

N ipponba re TCCCCGGCGGCHCCGGCGGCHHGRGCCTCGRGGCCCRGGHGfiflCCTCGCCGRGGGTnTGCflRRflTRRTflC 
Hon_rau ICCCCGGCGGCRCCGGCGGCHflGHGCCTCGnGGCCCflGGflGHflCCTCGCCGfiGGGTRTGCRnRflTflRTfiC 

cDNfl_0sLea21 rcCCCGGCGGCRCCGGCGGCHfiGRGCCTCGflGGCCCRGGHGRRCCTCGCCGRGGG 
Consensus ICCCCGGCGGCRCCGGCGGCRHGRGCCTCGflGGCCCRGGRGRRCCTCGCCGRGGGtatgcaaaabaatac 

I ' l l 150 IGO 170 180 130 200 210 
I + ., 1 + • + 1 

Cuon TGflRRCTTITGRTRGRTCRRRCTTGCCRTTTCHTTCGGTHTTTCGGTTGnflGTflCGTflnCTHRTHTGCGT 
Lua„c:han_bien TGRRRCTlTTGRTRGRTCflRflCTTGCCRTTlCHTTCGGrRTTTCGGTTGHHGTHCGTRRCTHflTRTGCGT 

Chien_rone TGRRRCTTTTGflTRGRTCRRflCTTGCCRTTlCHTTCGGlRTTTCGGTTGRHGTHCGTRRCTRfiTRTGCGT 
eenonic_0HR_0sLEfl2i TGHRRCTTTTGRTRGRTCRRRCTTGCCRTTlCRTTGGGTRTTTCGGTTGRRGTflCGTRRCTRflTRTGCGT 

Nipponbare TGHflflCTTTIGRTRGRTCRfiflCTTGCCRTTTCRTTCGGTRTTTCGGTTGRflGTnCGTflflCTflRTflTGCGT 
Hon_rau TGHfifiCTTTIGRTfiGRTCRflfiCTTGCCRTTTCRTTCGGTRTTTCGGTTGfifiGTRCGTflflCTfiHTfiTGCGT 

cONH_GsLea21 
Consensus t g a a a c t t t t g a t a e a t c a a a c t t g c c a t t t c a t t c e g t a t t t c g g t t g a a e t a c g t a a c t a a t a t g c e t 

211 220 230 2-10 250 2G0 270 280 
I + ^ ^ .̂ ^ ,_^ 1 

Cuon flCGTGTGCRTCGRTCGRTCHGGGCGCRGCCGCGGGGGGCRGRCGRGGRRGGRGCHGHTGGGGGRGGRHGG 
Lua_chaM_bien RCGTGTGCRTCGRTCGRTCfiGGGCGCRGCCGCGGGGGGCRGRCGRGGRRGGRGCflGHTGGGGGRGGRRGG 

ChieM_rong RCGTGTGCRTCGHTCGRTCfiGGGCGCflGCCGCGGGGGGCflGRCGRGGflRGGRGCRGHTGGGGGfiGGflRGG 
genonic_DNf l_0s l£R81 HCGTGTGCRTCGRTCGRTCflGGGCGCflGCCGCGGGGGGCflGHCGRGGflflGGflGCRGRTGGGGGHGGfiRGG 

N ipponba re RCGTGTGCHlCGRTCGfllCHGGGCGCfiGCCGCGGGGGGCRGflCGRGGRHGGfiGCRGRTGGGGGHGGHflGG 
Hon_rau RCGIGTGCfiTCGRTCGRTCHGGGCGCRGCCGCGGGGGGCRGflCGRGGRHGGRGCRGflTGGGGGRGGRflGG 

cDHR_0sLea21 GCGCRGCCGCGGGGGGCRGHCGHGGRHGGRGCRGfiTGGGGGRGGRRGG 
acEtetgcaLcBatcBaLcaggGCGCRGCCGCGGGGGGCflGRCGHGGflRGGRGCnGHTGGGGGHGGflRGG 

290 300 310 

Cuon GTRCCGCGRGRlGGGGCGCflRGGGCGGCCTCRGCflCCGGCGflCGRGTCCGGCGGCGRGCGCGCCGCCCGC 
Lua chaH_b ien GTRCCGCGflGRlGGGGCGCRRGGGCGGCCTCRGCRCCGGCGHCGRGTCCGGCGGCGRGCGCGCCGCCCGC 

• n^T-™"^ liTRCCGCGfiGflTGGGGCGCflRGGGCGGCCTCRGCRCCGGCGRCGHGTCCGGCGGCGfiGCGCGCCGCCCGC 
eenonic_DNfl_0sLEH21 GTRCCGCGRGHTGGGGCGCflRGGGCGGCCTCRGCflCCGGCGRCGRGrCCGGCGGCGfiGCGCGCCGCCCGC 

N ipponba re GTflCCGCGRGBTGGGGCGCHRGGGCGGCCTCRGCfiCCGGCGRCGRGTCCGGCGGCGHGCGCGCCGCCCGC 
nuQ K T - ' ^ O V ^IS^'^*^'^'i'"^flT'='5'5^CGCBHGGGCGGCCTCHGCRCCGGCGflCGflGICCGGCGGCGRGCGCGCCGCCCGC 

c0NH_0sLea21 GIRCCGCGflGHTGGGGCGCRHGGGCGGCClCRGCflCCGGCGflCGRGTCCGGCGGCGRGCGCGCCGCCCGC 
Consensus GTRCCGCGRGRIGGGGCGCflRGGGCGGCCTCRGCflCCGGCGflCGRGTCCGGCGGCGRGCGCGCCGCCCGC 

390 335 

Cuon GRGGGCflTCGRCRTCGRCGRGTCCRRGTHCHRGRCCfiRGTCCTHG 
Lua_chaB_b ien GRGGGCHTCGRCHTCGflCGRGTCCRRGTRCHfiGflCCflflGTCCTflG 

Ch ien_ rone GRGGGCHTCGRCHTCGnCGRGTCCRRGTRCRRGflCCHflGTCCTHG 
eenonj.q_DNfl_0ELER21 GRGGGCRTCGaCRTCGHCGHGTCCRRGTflCRRGncCBflGTCCTRG 

N ipponba re GRGGGCfllCGflCfiTCGRCGflGTCCaRGTRCflflGHCCRfiGTCCTRG 
n.,n " ™ - ' " ^ ' ' GRGGGCflTCGflCRTCGRCGHGTCCRRGTRCflRGHCCRflGTCCTflG 

cDHR_0sLea21 GRGGGCHTCGflCRTCGRCGRGTCCflflGTRCHflGRCCflflGTCCTfiG 
Consensus GRGGGCHTCGflCRTCGRCGRGTCCRHGTRCRHGRCCRHGTCCTfiG 

Hinh 3. So sanh tr inh t,^ nucleotide 6 cac giong lfla nghien ciiu vdi t r inh tM gen OsLea21 
t ren cc* sor dfl lieu. Mau do la vung exon, mau xanh la vflng in t ron cua gen 

chiu khac nhau, dieu nay c6 the cho thily gen 4. KET LUAN 

Cac gio'ng Ma giong nghien cflu c6 kha nang ^^^^^^^ "̂ '̂̂  bao thu d lua. 
khang man khac nhau, trong dd Cifdm la giong 

khang man rat cao, Lua cham bien va Chiem LCil CAM ON 
rong khang man cao va Hom rau khang man n-
tren trung binh. ' ^^^ ^""" "^^ '^^^ ^'^^'^ 1"^" "hd kmh phi 

Trinh tu nucleotide cua gen 0sLea21 cd dp 
cua de tai cap trifdng Dai hoc Khoa hoc Tfl nhiSn, 
Dai hoc Quoc Gia Ha Noi nam 2013 ma so TN-13-

tKdng dong rat cao a cac g.ong lua co dp chong 20 do TS. D6 TM Phuc lam chi nhiem. 
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