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TOM TAT

LEA protein la mat ho bao gém nhiu loai protein duoc tich lay luong 16n & giai doan phét trién muén ciia phéi
hat. LEA protein duge chimg minh o6 vai trd trong kha ndng chéng chiu didu kién ngoai canh bat lei & thyc val nhu
chiu han, chiu m3n. Gen ma héa cho LEA protein dugc chia thanh 6 nhom khac nhau. Gen ma hoéa cho Lea21 thudc
nhom 5 trong he gen Lea. Dén nay, chua co nghién ciru ndo vé trinh ty gen Lea21 & gidng Iua Vit Nam. Do d6,
nh&m muyc dich nghién clru sw da dang di truyén & lua, gen lea 21 durgc nhan ban va gidi Urinh ty & mét s6 gidng lia
dja phwrong c6 kha nang chiu m&n. Toan by doan gen mé hoa cho Lea21 vén 2 exon va 1 intron 5 duoc nhén ban
thanh céng bing kT thuat PCR, sau dé dwoc gidi trinh ty t 6dng va két qua trinh tw nucleotide dwgc phén tich, so
sanh. Két qua cho thdy doan gen ma hoa cho Lea21 rét bao thd, khdng co sty sal khac nao trong trinh tw nucleotide
dwoc phat hign & cac giéng lua nghién ciu.

Tir khoa: Chiu man, LEA protein, Lea21, lua, tinh chéng 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 dehydralion and
salinity. Genes encoding LEA proteins are divided into 6 ditferent 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 nce vanties 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 trudng bat lo (Tunnacliffe

1. DAT VAN DE and Wise, 2007) va & mét s§ loai vi khudn

LEA protein (late embryogenesis abundant)
12 mét ho protein 16n, duge phat hién 1an diu tign
& hat céy béng trong giai doan phat trién mugdn
cla phér (Dure et al., 1981). LEA protein dude tich
lay nhiéu trong hat, tuy nhién LEA protetn cing
dude tim thdy d mt s§ ed quan khac & thuc vat
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(Battista et al., 2001), giun tron (Browne et al.
2002), cn tring (Kikawada et al., 2006), vi khud
lam (Close and Lammers, 1993).

o} thye vat, LEA protein c6 vaj tro trong
tinh chéng chiu cla cdy trong véi mot s8 didu
kién moi truang bat lgi. M6i lién quan gita LEA
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protein véi kha nang chéng chiu duge phat hién
8 nhiéu ddi tugng thyc vat khac nhau nhu cay
ca chua, lta mi, lia mach, Arabidopsis, hia
(Ingram and Bartels, 1996; Tunnacliffe and
Wise, 2007; Olvera-Carrillo et al., 2010; Sasaki
et al., 2014). Gen ma héa cho LEA protein duge
chuyén vao thye vat giap tang cudng kha nang
chéng chju cha cay chuyén gen. Gen HVAL cla
lia mach dugc chuyén vao cy lua va cay lia mi
1am ting kha niing chiu han & ciy laa va cay lia
mi chuyén gen (Sivamani et al., 2000; Xu et al.,
1996). Cay thudc 14 va cdy Arabidopsis chuyén
gen c6 kha ning chiu lanh cao hon (Hara et al.,
2003; Ndong et al., 2002); cdy lia chuyén gen
dudc tang stc chong chiu véi didu kién han va
man (Hu, 2008; Duan and Cai, 2012).

Mic db chua ¢6 nhiéu céng trinh nghién
citu chi tigt vé co ché bao vé cia LEA protein
nhim giap t€ bao, co thé chéng chiu lai difu
kién ngoai canh bat lgi, tuy nhién da c6 mot s6
nghién citu cho thay LEA protein c6 thé lién két
véi mét s6 ion théng qua con dutng phosphoryl
héa (Alsheikh et al., 2003, Alsheikh et al., 2005;
Krueger et al., 2002), LEA protein ¢6 chic nang
don dep céc gde tu do (Hana et al., 2003).

Ho LEA protein 1a mét ho 16n, duge chia
thanh nhiéu nhém khac nhau tdy theo Pfam
domain clia trinh ty axit amin (Hundertmark
and Hincha, 2008). & lua, bing cong cy tin sinh,
Wang et al. da phat hién ra 34 gen ma hoa cho
cac protein thude ho LEA protein va duge chia
thanh 6 nhém khac nhau bao gém LEA_L,
LEA_2, LEA_3, LEA_4, dehydrin va SMP
(Wang et al., 2007).

Trong nghién cu nay, chung té1 tim hiéu
trinh ty doan gen OsLea21 thuge nhém LEA_5 6
mdt s8 giong lua dia phuong c6 kha nang chiu
man nhidm xem xét su da hinh cba doan gen
OsLea2] g l6a.

2. VAT LIEU VA PHUONG PHAP
2.1. Vit ligu

Cac mau giong lia duge st dung bao gém 4
giong laa dia phuong thu thap ta vinyg ven bién
phia Bic Viét Nam' Cuom, Lua Cham bién.

Chiém rong, Hom rdu va mét gisng déi ching-
min cdm man Nipponbare. Cac giong lia duge
cung cap bdi Trung tam tai nguyén thuc vat.

2.2. Danh gia kha nang chiu man cba cac
giong laa

Cac gidng hia dugde trong trong dung dich
dinh dudng Kimura (Nakamura et al., 2002)
trong diéu kién nha ludi tai Hoc vién Néng
nghigp Viét Nam. Khi cay dudc 2 tuan tudi thi
tién hanh xit 1y man véi dung dich NaCl ¢é néng
d6 113 mM trong 2 tuan. Sau 5 va 10 ngay, tién
hanh dém ty [é cay séng sét. Ty 1¢ nay tinh bing
s6 cAy c6 3 la xanh/mhanh trén téng sd cAy theo
ddi. Thi nghiém duge lap lai 2 ldn.

2.3. Tach chiét ADN téng s&

Mau 14 lda non duge thu va nghién nhé st
dung may nghién mau Mixer mill (Retsch,
CHLB Ditc). ADN téng s6 tit 14 lda non duge
tach chiét theo phuong phap st dung CTAB
(Doyle and Doyle, 1990). ADN sau khi tach chiét
duge kiém tra ndng dd va chat lugng biing cach
dién di trén gel agarose 1% va do OD bing may
Nanodrop Spectrophotometer (Nanodrop
Technologies, M#).

2.4. Phudng phap PCR
Gen Oslea2! cha lda duge nhan ban tir
ADN téng sé bing phuong phap PCR sd dung
cap moi dac hiéu sau day:
Lea21-FW:5-TCGCCGCCTATAACAAGCAC-3'
1ea21-RW:5-CCTAAATGCGTGCATCCCTC-3
Phan tng PCR dugc tién hanh vdi thé tich
25p] gom cac thanh phan sau: ADN téng si (20
ng): moi téng s6 (0.4 pM): AN'TPs (0.2 mM); Mg**
(1,5mM); Tag DNA polymerase (1U); dém 1X.
Chu trinh nhiét cia phan ung duge sit dung la
95°C: 5 phut, 35 chu ki gom ba bude 95°C. 30
gidy, 56°C: 30 gidy, 72°C: 1 phat: sau do 72'C: 7
pht va két thice ¢ 4"C trén may PCR Kyratck.

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

San pham PCR duge dién di tren gel
agarose 1%, bing san pham PCR dudge et L
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ban gel vd tinh sach st dung kit théi gel
Genedet Gel Extraction Kit (Thermo Scientific).
S&n phim PCR tinh sach duge gidi trinh ty boi
cong ty 1st base, Singapo sit dyng méy giai
trinh tu ABI PRISM 3730x] Genetic Analyzer
(Applied Biosystems, USA).

2.6. Phudng phap x ly s6 lidu

Trinh ty gen OsLea2l duoc tim trén cd s6
di¥ litu cua lda (The MSU Rice Genome
Annotation Project Database) (Kawahara et al.,
2013). Cap mdi dic hiéu ding cho phan ung
PCR dé nhan ban gen duge thiét ké sit dung
phin mém Primer-Blast trén NCBI. Két qua
gidi trinh tu duge phan tich st dung phin mém
Chromas. Cic trinh ty nucleotide dugc so sanh
stt dung cong cu Multiple sequence ahgnment.

3. KET QUA VA THAO LUAN

3.1. Kha nang chiu man khac nhau cta cac
gidng lua

Dé danh gia mitc d chiu man § cac gidng
lia, sau 2 tuan trong trong dung dich dinh
dudng binh thudng, cay lda duge chuyén sang
dung dich dinh duéng chita NaCl véi nong dd
113mM. Sau khi ti€n hanh x& ly man véi néng
dd NaCl cao trong 5 ngay va 10 ngay, ty 1é séng
sot clia cac gidng lda la khac nhau, thé hién
trong bang 1.

RW

Sau xu ly man 5 ngay, ti 1& cay sdng sét ¢
chc gidng lda bi€n déng it 86,1-100%; sau 10
ngay ti 1é dao dong tit 0-100%. Nipponbare 1a
giéng lia min cam véi diéu kién man, do d6 sau
10 ngay xi 1y mén, gidng lda nay khong c6 kha
niing song sét. K&t qua & bang 1 cho thay gidog
Cudm la giéng khang mén cao (100%), ti€p theo
1a giong Lia cham bién (97,2%), gidng Chiém
rong (88,9%), giéng Hom réu c6 khé nang khang
trén trung binh (63,9%). Nhu véy, cc giéng lia
dude sit dung trong nghién cttu c6 kha néing
khang man khac nhau.

3.2. Nhan ban gen OsLea2l

Nhim dénh gia sy da hinh cia gen
OsLea2l & cac gidng lda nghién citu, ching toi
tién hanh nhan ban, giai trinh tu gen OsLea2l
& cac giong laa va so sanh két qui.

La non cla cc gidng lda dude sit dung dé
tach chiét ADN téng s5. Sau d6, ADN téng so
duge lam khudn cho phéan iing PCR dé nhan gen
OsLea2l véi cap mdi dic hiéu. Két qua chay
dién di cho thay san pham PCR dugc nban lép
thanh céng véi kich thudc ding véi kich thude
mong mudn (678bp) (Hinh 1). Bing ADN sin
pham PCR dudc cit khdi ban gel va tinh sach.
Sau d6, san pham PCR tinh sach dugc doc trinh
ty ADN.

Bang 1. TY )& ciy ma séng sét clia chc giong sau thai gianxi 1y man 5 ngay va 10 ngay (%)

hag Tén gibng Sau xtrly man 5 ngay Sau xtz ly m3n 10 ngay
1 Hom rau 9.7 63.9

2 Cuom 100 100

3 Chiém rong 100 88.9

4 Lda Cham bién 97.2 97,2

5 Nipponbare (461 chirng -man cam) 86.1 0
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3.4. So sanh cac trinh ty ctia gen OsLea2! &
cac giong laa

San phdm PCR tinh sach dugc gidi trinh ty
thanh cong. Hinh 2 cho thiy mét phan két qua
giai trinh ff ciia gen OsLea2l & gidhg Cudm.

Két qua so sanh cic trinh tu gen OsLea2l
cla cac giong Ida nghién cu véi nhau va véi
trinh tu trén cd s dit lidu cla lua Rice Genome
Annotation Project (Kawahara et al, 2013) cho
thdy dé tuong dong rat cao (100%) & ci viing
exon va intron (Hinh 3).

Vung mi héa chia gen OsLea2l ¢6 chiéu
dai 395bp bao gbm 2 exon (exon 1: 126bp, exon
2: 163bp) va 1 intron (107bp) ma héa cho

protein véi 96 axit amin. Nhu vay, mic dii cac
giong lia c¢6 kha nang khang man khac nhau
nhung trinh tu gen OsLea2! la hoan toan
gidng nhau. Diéu nay c6 thé la do gen OsLea2l
rét bao thi § lda. Day la céng trinh diu tién
nghién ctu so sanb trinh ty gen OsLea21 § cac
gidng lia ban dia c6 kha nang chdng chiu khac
nhau. Mat khéc, trong nghién cdu nay, chiing
t6i st dung truc tiép san pham PCR tinh sach
dé giai trinh tu gen. Day )a cach ti€p can khéc
véi phuong phap nhan dong gen (tao vector tai
td hgp, bién nap vao vi khudn E.coli, tach
plasmid va gidi trinh tu gen), véi cach tiép can
nay sai s6t trong trinh ty nucleotide sé dugc
han ché ti da.

678 bp

Hinh 1. San phim PCR nhéan gen OsLea2l tit cac gidng lta

Ghi chi, M: Marker 1kb, (-): d6i chimg im, 1. Nipponbare. 2. Cuém, 3 Lia Cham bién, 4- Chiém rong, 5 Hom rau.
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Hinh 2. Mét phan két qua giai trinh tu gen OsLea2l 6 gidng Cudm
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1 0 20 30 40 50 60 70

Cuon  ATGGCGTCCGGGCRGCAGCAGCRGGGCAGG TCGGAGC TGGACCGCATGGCCAGEGAGGGCCAGACCGTCG

Lua_chan_bien ATGGCGTCCGEGCAGCAGCAGCAGGGCAGGTCGGAGCTGGACCGCATGGLCAGGGAGGGCCAGACCGTCG
Chien_rong ATGGCGTCOGGGCAGCAGCAGCAGGGCAGGTCGGAGC TGGACCGCATGGLCAGGGAGEGCCAGACCGYCG

genonic DNA_DsLEA21 ATGGCGTCCGHGCAGCAGCAGCAGGGCAGGTCGGAGETGGACCECATGGCCAGGGAGEGLCRGACTGTCG
Nipponbare ATGGCGYCCGGGCAGCAGCRGCAGGGCAGGTCGGAGCTGGACCGLATGGCCAGGGAGGGCCRGACLGTCG

Hon_rau ATGGCGTCCGGGCRGCAGCAGCAGGGCAGGTCGGAGE YGGACCGCATGGLCAGGGAGGGCCAGACCGYCG
cDNA_DsLea2! ATGGCGTCCGGGCAGCRGCAGCAGGGCAGGTCGGRGCTGGACCGLATGGCCAGGGAGGGCCAGACCGTCG
Consensus  ATGGCGTCCGGGCAGCAGLAGCAGGGCAGGTCOGAGCTGGACCECATGGCCAGGGAGGECCAGACCETCG

n 80 0 100 110 120 130 141‘1

Cuon  TCCCCGGCGGCACCGGCGGCARGAGCC Y CGAGGCCCAGGRGARCCTCGCC

Lua_chan_bisn TCCCCGGLGGCACCGGCGGCARGAGLCTCGAGGECCAGGAGAACL TCGCCGAGGGTATGCARRATARTAC
Chien_rong TCCCCGGLGGCACCGGCGGCARGAGCCTCGAGGCCCAGGRGRACCTCGCCGAGGGTATGCAARRTARTAC

genonic DNA_OsLER21  TCCCCGGCGGCACCGGCGGCARGAGCC TCGAGGCCCAGEAGARCCYCGCCGRGGGTATGCARARTARTAC
Nipponbare TCCCCGGCGGCACCGGCGGCARGAGCCTCGRGGCCCAGGAGRACCTCGCCGAGGGTATGCARARTARTAL

lon_rau  TCCCCGGCGGCRCCGGCGGCARGAGCC TCGRGGCCCAGGAGARLCTCGCCGAGGGTRTGCARARTAATAC

cDNA_OsLea?l  TCCCCGGCGGCACCGRLGGCARGRGCC YCGAGGCCLAGGAGARCL TCGCLGAGGE == mmmmmm e e
Consensus  TCCCCGGCGGCACCGGLCGGCARGRGCCTCGAGGCCCAGGNGARCC TCGCCOAGGGLAt gecaaaataatac

141 150 160 170 180 130 200 210

Cuon  TGRANCTTTTGATAGRTCARRCYTGCCATTTCATTCGGTATITCGGT TGARGTACGTARCTRATATGCGT
Lua_chan_bien TGAAACTTTTGATAGATCARACTTGCCATTTCATICGGTATTTCGGT TGAAGTACGTARCTARTATGLGY
Chien_rong TGAARCTTTTGATAGATCAARCTTGCTATTTCATTCGGTATTTCGGT TGAAGTACGTARCTANTATGCGT
genonic ONA_OSLEA2L  TGNAACTTTTGATAGATCARACTTGCCATTICATTCGGTATTTCGGT TGAAGTACGTARC TARYATGCGT
Hipponbare TGAARCTTTTGATAGATCARRCTTGCCAY TTCATTCGGTATTTCGGTTGAAGTRCGTARCTRATATGCGT
Hon_rau  TGARRCTTTTGATAGATCAARC TTGCCATTTCATTCGGTATTTCGGTTGARGTACGTANCTRRTATGLGY
cDNA_OsLea2l

Cons

¢ LLegatagat ttyceatlioatteogpt atLtoggtlyaagtacgtaact aatabgcgl
211 220 230 240 250 260 270 280
Cuon  ACGTGIGCATEGATCGA:
Lua_chan_bien
Chicn_cang
genonicONA_OsLEA2L AGAT
Hon_rau
CcDNA_OsLca2l G
C tcgatcaggGCGCAGCH
281 290 300 a0 320 330 340 350

Cuon  GTACCGC GCCTCAGCACCGGCGACGAGY CCGGCGGCGAGCGCHCLRCCLGE

Lua_chan_bien GYACCGLGAGATGGGGCGCARGGECGGOCTCAGCACCGGLGACGAGTCCGECEECEAGEGLHCCHLLCRE

. Chien_rong GTACCGCGAGATGEGGCGCANGGGCGGCC TCAGCACCGHEGACGAGTCCGGEGECEAGCELGLLGELCEE
genonic DNA_OsLEA2) GIACCGCGAGATGGOGCGCANGGGCGGCC TCAGCRCCGGCGACGAGTCCGGCOBCGAGCELGECGELCGE
Nipponbare GIACCGL GCARGGGCGGCCTCAGCACCGGCGACGAGTCCGGCGGEGAGCGLGLCGCLLGC

Hon_rau GYACCGC! GCAAGGGLGGLCTCAGCACCGHCGACGAGYCCEGCGGCGAGCGCGCCGCCCRL
cONA_DsLea2l ﬁTﬂqtﬂcqﬂﬁﬁ!GEEGEGEN"EEEEEECCYCI'IGENECGEL'GR[EHEIECGEEEEEGRGCI‘;CGEI'I\ECEGE
Lons GTACCGCGAGAT G GCRAGGGCOGCLTCAGCRCCOGLGACGAGY CEGGCGRCEAGCHCGLCECCCEE

?51 360 370 380 390 395

Cuon  GRGGGCATCGACATCGRCGAGTCCRAGTACARGACCARGTCCTAG
Lua_chan_bien GAGGGCATCGACATCGACGAGTCCARGTACARGACERAGTCC TAG
Chien_rong  GRGGGCATCGACATCGACGAGTCCARGTACAAGRCCARGTCCTAG

eenonic DNA_OSLEA21  GRGGGCATCGACATCGACGAGTCCARGTACAAGRCCARGY CC TAG
Nipponbare GAGGGCAYCGACATCGACGRGTCCARGTACAAGACCARGTCCTAG

Hon_rau  GAGGGCATCGACATCGRCGAGYCCAAGTACRAGACCANGTCCTAG
<ONA_OsLea21 GRGGGCATCGACATCGACGAGTCCARGTACARGRCCANGTCCTAG
Consensus GAGGGCATCGACATCGACGAGTCCARGTRCARGACCARGTCL TAG

Hinh 8. So sanh trinh ty nucleotide & cac gidng lua nghién citu véitrinh tu gen OsLea2l
trén co sé dit lidu. Mau dé 1a vung exon, mau xanh la viing intron caa gen

4. KET LUAN chiu khéc nhau, didu nay cé thé cho théy gen

Cac giong lia giéng nghién citu c6 kha nang OsLea2l rit bio thi & lia.

khang man khac nhau, trong d6 Cudm la giong
khing min rat cao, Lia cham bién va Chiem  LOI CAM ON
rong khang mén cao va Hom rau khang man

\wén trung binh, Cong trinh nay duge thyc hién nhd kinh phi

o ] ) cba dé tAi cép trudng Dai hoc Khoa hoc Ty nhién.
I‘rnlh tu l:‘.L\C]eDO:ldE cua gen OsLea2l ¢6 dé  Daihoc Quéc Gia Ha Noi nam 2013 ma s TN-13-
tiong dong rat cao 6 cic gidng lda co d6 chéng 20 do TS. D4 Thi Phuc 1am chu nhiém,
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