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Liia 1a ciy lrong thwe quan trong va c6 gia tri kinh té ciia Viét Nam. Do dnh hwéng ciia bién ddi khi hau
toan cAu ma nguy co dat bi nhiém min di va sé tré thanh yéu t6 gy anh hwéng nghiém trong dén ning
sut, chit lwong lia gao & nudéc ta. Vi vay, viée chon tao gidng lua chiu min 1a vin dé cin dwoc quan tAm
nghién ciru. HKT (high affinity potassium transporter) 1a ho protein c¢é vai trd van chuyén ion & thuc vit.
Protein HKT dwoc chirng minh tham gia vin chuyén ion Na* vao té bao va c6 lién quan dén kha ning
chiu min ciia ciy lua. Trong nghién ctru nay, cic tic gia tién hanh dinh gia mirc d9 biéu hién ciia gen
OsHKT2;1 ma hoa cho proteln HKT2;1 é cay laa bang phuong phip RT-PCR ban dinh Irgng. Thi nghiém
dwoc tién hanh trén giong lua Nipponbare (giéng chuin nhiém m3n) va Pokkali (gidng chuén khang man)
voi didu kién xir 1y man ¢ ndng do 50 va 100 mM NaCl trong dai thoi gian 1a 24, 48 va 72 gio. Két qua cho
thiy, mirc dd biéu hién ciia gen OsHKT2;1 0’ gidng Nipponbare ting Ién sau 24 gid' xir Iy min & nong do
100 mM NaCl nhung lai giam din va tré vé mire binh thwong sau 72 gio' xir Iy mén. Tuy nhién, & giéng
PokKkali thi mirc @9 biéu hién ciia gen OsHKT2;1 lai khong thay ddi trong diéu kién min. Trong diéu ki¢n
binh thwong (khéng xir Iy min), mirc d9 biéu hién ciia OsHKT2;1 & md 14 ciia giéng Nipponbare 13 cao hon
s0 v6i gidng Pokkali. Nhu vy, sw khac biét trong mirc dd biéu hién ciia gen OsHKT2;1 ¢6 thé c6 lién quan
dén mirc 49 khang min khac nhau & hai giéng lia nghién ciru. Két qua ciia nghién ciru buée dau cung cip
théng tin hiru ich cho cong tic chon tao gidng lia chiu min.

Tir khéa: biéu hi¢n gen, HKT, liia, OsHKT2;1, RT-PCR bdn dinh lwong, stress mén.
Chi s6 phdn logi 1.6

duoc tim thay ¢ nhitng dong man cam man [5] va biéu
hién qué muc cia AtHKTI1;1 & A.thaliana va lta lam
tang sirc khang man cua cay [6]. Dot bién chén yéu t6
di truyén van dong TosI7 vao gen OsHKTI; 1 & lta gy
gian doan khung doc mé ctia gen lam cay dot bién tro

Pat van de

Lua la cay luvong thuc dong vai tro quan trong cua
nén kinh té Viét Nam. Tuy nhién, hién tuwgng dat nhiém
min do bién xam thyuc dd va dang anh huong nghiém
trong dén nang suét va dién tich canh tac lta. Nong do

Na' cao trong dt 1am ting cao ap suét thim thau khién
cho ré cay khong hut dugc nude va Na* tich tu trong
cac mo 14 gdy anh huong dén bo may quang hop, hoat
dong cua khi khong, chirc ning ciia cac enzyme va mét
cin bang nong dé ion K* [1]. Do Vay, dé ton tai va phat
trlen trong diéu kién min, cay trong ¢6 co ché chong
mét nude, han ché sy van chuyen ctia Na* tir ré 1én 14
va cd 1ap Na*vao cac tui ndi bao nham han ché néng do
cua Na™ trong mo, dac biét 1a moé gidu [2].

HKT 1a ho protein c6 vai trd van chuyén ion Na* ¢
thuc vat. Cac nghién ctru cho thidy mdi lién quan giita
HKT protein va kha nang khang méan & thuc vat [3, 4].
Dot bién mét chirc nang cta gen AtHKT1;1 & A.thaliana
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nén man cam hon véi diéu kién man [7]. Gen HKTI;5
va HKTI;4 & ngii coc dong vai tro cd 1ap Na* 6 1é va
cac la gia, té bao quanh b6 mach nhim han ché sy van
chuyén Na* 1én 14 non [8]. Biéu hién qua muc cua gen
HvHKT?;1 & Iia mach gitip ting toc do sinh truong cta
cdy 1én 25-30% trong diéu kién man va thiéu K* so véi
kiéu dai [9].

O Ita, ho gen HKT gém 9 thanh vién nam trén cic
nhiém sic thé khac nhau [10]. Gen OsHKT?2;1 13 mot
thanh vién ctia ho gen HKT ¢ lta ma hoa cho protein
HKT2;1 van chuyén Na*/K*. Thi nghiém lai tai chd cho
thy, gen OsHKT2;1 c6 biéu hién & 16p ngoai bi ciia ré
va mach ry (ca yéu té mach va té bao quanh b6 mach)
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STUDY ON EXPRESSION LEVEL
OF OSHKT2;1 GENE IN RESPONSE
TO SALT STRESS IN RICE
BY SEMI-QUANTITATIVE RT-PCR ANALYSIS

Summary

Rice is one of the most important and high
economic value food crops in Vietnam. Due to the
global clime change, the negative effects of salted
soil on yield and quality of rice have become
more seriously; therefore, the enhancement
in salt tolerant rice is always the research
topic of interest. HKT (high affinity potassium
transporter) is a protein family which plays role
in ion transport in plants. It is proven that HKT
proteinsinvolve inion Na*influx and salt tolerance
in rice plants. In this study, the expression level
of OsHKT2;1 gene coding HKT protein in rice
was investigated using semi-quantitative RT-
PCR technique. Experiments were conducted
on two rice cultivars, including Nipponbare (the
standard salt sensitive cultivar) and Pokkali
(the standard salt resistant culativar) with two
different salt concentrations of 50 mM and 100
mM NacCl for different periods of exposure time
(24, 48, and 72 hrs of salt treatment). The results
showed that in Nippobare cultivar the expression
level of OsHKT2;1 gene was increased after 24
hours of 100 mM-salt treatment, but decreased
to normal level after 72 hours of treatment.
However, the OsHKT2;1 expression level was
unchanged over different salt stress conditions
and at different time periods in Pokkali cultivar.
In control condition, the expression level of
OsHKT2;1 gene in leaves of Nipponbare was
higher than that in Pokkali. It might be likely
that the differences in OsHKT2;1 gene expression
level involve in the differences in salt tolerance
in two investigated rice cultivars. The results of
initial studies provide useful information for salt
tolerant rice breeding in the future.

Keywords: gene expression, HKT, OsHKT2; 1, rice,
salt stress, Semi-quantitative RT-PCR.
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[11]. Hién tai, & Viét Nam chua c6 nghién ciru nao
lién quan dén gen OsHKT2;1 trong kha ning khang
man ¢ laa. Do vay trong nghién ctru nay, ching t6i stir
dung phuong phap RT-PCR bén dinh lwong dé phan
tich mirc do biéu hién cua gen OsHKT2;1 & cay lua
trong cac diéu kién man khac nhau trén dbi tuong la
hai gidng ltia chuin khang min Pokkali va chuan man
cam man Nipponbare.
Vat liéu va phuwong phap nghién cuu

Vit liéu

Hai giéng lia Nipponbare va Pokkali (cung cap boi
Vién Di truyén Nong nghiép); cac cip mdi dic hidu
cho phan tmg PCR (cung cap boi hang IDT - Hoa Ky).
Trinh tu cac cédp mdi duoc trinh bay ¢ bang 1.

Bdng 1: trinh tw cdc cap moi sit dung trong nghién ciku

Tén mdi Trinh tw
IntHKT2;1-F | TAAGTTACACTGGGCATCAAGC
IntHKT2;1-R | GCTTGTCCTGGCAGATGCT
HKT2;1-F TGGCCTTATGGCTTCCTTGG
HKT2;1-R CCCTACATTCCCATATGCACTGAT
ACT-F CTGATGGACAGGTTATCACC
ACT-R CAGGTAGCAATAGGTATTACAG

Phuwong phap nghién ciru

Tréng lua thuy canh va xw Iy man: hat lha dugc
ngém 1 trong t6i trong 48 gid. Sau khi nay mam, hat
lua dugc dat vao trong cac 6 trén thm xép co dan luoi,
dat trong hop chua dung dich dinh dudng Yoshida
[12]. 6 pH cua dung dich dinh dudng duoc diéu
chinh trong khoang 5,0-5,5. Dung dich dinh dudng
dugc thay méi hang tuan. Thi nghiém dugc bd tri
thanh 2 nhém: nhoém cdy ddi chimg (khong xir Iy man)
va nhom cdy bi xir Iy man. Sau 14 ngdy trong trong
dung dich dinh dudng, thi nghiém xu Iy man dugc tién
hanh ¢ nhom cay bi xtr Iy min bang cach b sung NaCl
vao dung dich dinh dudng dé dat ndng do 50 hodc 100
mM; trong khi & nhom cay ddi ching khong bo sung
NaCl vao dung dich dinh dudng. Mau 14 duoc thu thap
tai cac thoi diém 24, 48 va 72 gi0 sau khi xtr Iy mén &
ca 2 nhom cay va cit giir & -80°C.

Ky thudt RT-PCR ban dinh lrong: mau 14 lta thu
thap dugc nghién bing may nghién miu Mixer mill
(Retsch, CHLB buc) trong nito long. Sau do, ARN
téng s6 dugce tach chiét béng kit GeneJET Plant RNA



Purification Mini Kit (Thermo Scientific). ADN hé
gen lan trong cac mau ARN dugc xir 1y voi enzyme
DNAse I va dugc kiém tra sau xir Iy enzyme bing
cip moi IntHKT2;1 (nhan ban ving intron cua gen
OsHKT2;1) (bang 1) v6i chu ky nhiét: 94°C 3 phut;
35 chu ky (94°C 15 giay, 58°C 30 giay, 72°C 30 giay),
72°C trong 5 phut. 2 ug ARN tong s6 sau khi xur ly
DNAse I duge sir dung dé tong hop cDNA bang kit
RevertAid First Strand cDNA Synthesis Kit (Thermo
Scientific). cDNA tong hop dugc sir dung 1am khuon
cho phan ung PCR st dung céac cap mdi dic hiéu
HKT2;1F/R (nhan ban gen OsHKT2;1) va ACTF/R
(nhan ban gen Actinl - dbi chimg) (bang 1). Chu ky
nhiét cia phan ung PCR: 94°C 3 phut, cac chu ky lap
lai (94°C 10 giay, 55°C 30 giay, 72°C 40 giay), 72°C
5 phat. San pham PCR dugc dién di trén gel agarose
2%. San pham PCR ctia ca 2 gen duoc tinh sach bing
GeneJET PCR Purification Kit (Thermo Scientific) va
guri di giai trinh ty tai Cong ty 1* base, Singapore. D)
sang cua cac bang dién di trén gel agarose dugc phan
tich bang phin mém Imagel.

Két qua va thao luan

Hat cuia hai giéng laa Nippobare va Pokkali dugc
ngim 1 va trong trong dung dich dinh dudng Yoshida.
Thi nghiém xir Iy man dugc tién hanh khi cay lua duge
14 ngay tudi & 2 mirc ndng d6 mudi khac nhau 1a 50
va 100 mM NaCl. Két qua cho thay, sau khi xir Iy man
duoc 24 gio, hién twong xodn nhe & dau 14 dugc quan
sat thdy ¢ gidng Nipponbare & nhom thi nghiém xtr
Iy man 100 mM NaCl va tang hon 1/3 14 bi xoan sau
72 gio xtr Iy man. Tuy nhién, ¢ giéng chuan khang
Pokkali, cdy c6 kiéu hinh giéng cay & nhom ddi chimg,
khong thdy xuat hién ddu hiéu bi anh huong cia diéu
kién man.

Mtc d6 biéu hién cua gen OsHKT2;1 dugc phan
tich st dung k¥ thuat RT-PCR ban dinh luong. Két qua
dién di san pham tach chiét ARN tdng s6 cho thay, cac
miu ARN thu duogc déu c6 bing ARN riboxom sing
15, chimg t6 ARN thu duoc c6 chat lwong tét (hinh
1). Dong thoi két qua do OD bang may do Nanodrop
Spectrophotometer (Nanodrop Technologies, My) cho
thay, cac mau ARN c6 chi s6 A260/A280 trong khoang
1,9~2,2 va A260/A230>2. Nhu vay, ARN tach chiét
dugc c6 chit lugng tot dé sir dung cho cac bude tiép
theo cta thi nghiém.
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Hinh 1: két qua dién di san pham tach chiét ARN tong s6 (1-9)
tir mé ld trén gel agarose 1%

Dé loai bo ADN hé gen trong mau ARN, tit ca cac
mau ARN déu dugc xir Iy voi enzyme DNAse I. Két
qua dién di san pham PCR nhén ban doan intron cia
gen OsHKT2;1 cho thay, khéng c6 bang nao & cac miu
da xir Iy DNAse I (hinh 2, mau 3-8). Nhu vay, sau khi
xtr Iy DNAse I, cac mau ARN khong con 1an ADN hé
gen, do d6 dam bao chét lugng dé tién hanh tong hop
cDNA.

Hinh 2: két qua PCR st dung khuon la ARN tach chiét va cap moi IntHKT2;1
1: Marker 100 bp; 2: mau ARN ch'u'a xu Iy DNAse I; 3-8: cac mau ARN
da xu Iy DNAse I; (-): doi chitng am khong co khuon

¢DNA dugc tong hop va 1am khuén cho phan tng
PCR nhan ban gen OsHKT2;1 st dung cdp mdi dic
hiéu. Vi muc dich ctuia nghién ctru 1a danh gia mirc do
biéu hién ciia gen OsHKT2;1, so sanh mirc do biéu
hién cua gen giira cac diéu kién man khéc nhau, tai
cac thoi diém xir Iy man khac nhau va giita hai gidng
laa khac nhau, nén viéc kiém soat luong khuén cDNA
dung cho phan ung PCR, hiéu suit phan tng PCR,
luong mau dé dién di 1a rat quan trong va can thiét dé
dam bao tinh chinh xac cua két qua thu duoc. Trong
nghién ctru ndy, chiing t6i sir dung gen Actinl lam d6i
chung dé kiém soat két qua thu dwoc. Do d6, phan tmg
PCR nhan ban gen Actinl duogc tién hanh dong thoi
v6i phan tmg PCR nhén ban gen OsHKT2; 1. San pham
PCR duoc giri di giai trinh ty dé kiém tra dung la da
nhan ban gen OsHKT2;1 va gen Actinl.

Két qua san pham PCR nhan ban gen OsHKT2; 1 va
gen Actinl & cac didu kién moi trudong (0, 50 va 100
mM NaCl), ¢ cac thoi diém xir Iy mén (sau 24, 48 va 72
gi®) duge trinh bay ¢ hinh 3 (3A: giéng Nipponbare,
3B: giéng Pokkali). Trong ky thuat RT-PCR ban dinh
luong, d6 sang cia bang dién di san pham PCR dugc



sir dung dé danh gia tuong dbi muc d biéu hién cia
gen. Do do, déng thoi véi viée danh gia do sang cla
bang dién di ¢ hinh 3 bing mét thuong, ching toi tién
hanh phan tich hinh dnh bang phan mém ImagelJ (hinh
30).

Nipponbare

PokKali

0 d6i clnimg
50 mM NaCl
8 100 mh Nacl

Miic d§ bidu hign tuang déi
Miic d bidu hién tuang déi
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Hinh 3: phan tich biéu hién cua gen OsHKT2;1 0 2 giong liia Nipponbare

va Pokkali ¢ cdc diéu kién man khac nhau theo thoi gian
A: anh dién di san phdm PCR nhén ban gen OsHKT2;1 va gen Actinl
(doi chirng) o Nipponbare; B: anh dién di san pham PCR nhén ban gen
 OsHKT2;1 va gen Actinl (doi chimg) o Pokkali;
C: két qua phan tich véi ImageJ trong do do sang cua bang dién
di gen OsHKT2;1 dwoc chuan hoa voi bang dién di gen Actinl twong g

Két qua cho thdy, mirc d6 biéu hién cua gen Actinl
1a khong thay doi ¢ cac diéu kién nghién ciu va ¢ ca
hai gidng ltia. Pidu nay cho phép chiing t6i hoan toan
tin tuong vao két qua danh gia mirc d6 biéu hién cia
gen OsHKT?2;1,vi gen Actinl 1a gen quan gia da duoc
chimg minh 14 khéng thay d6i mirc d6 biéu hién &
diéu kién min va ¢ cac mo khac nhau [13]. Két qua
& hinh 3A va 3C cho thiy, mirc d6 biéu hién cua gen
OsHKT2;1 & gidbng Nippobare trong diéu kién binh
thuong 1a khong co sy thay doi theo thoi gian (so sanh
gitta cac thoi diém thu mau), nhung mtrc do biéu hién
clia gen nay c6 su thay doi dap Gmg voi diéu kién man.
Cu thé, khi diéu kién man 1a 50 mM NaCl, thi mérc do
biéu hién cta gen OsHKT?2;1 bi giam dan so v&i mirc
d6 biéu hién ¢ cay ddi chimg (6 thoi diém 24 va 48 gio
sau Xt ly man), sau do tro vé& muc do biéu hién tuong
duong v6i mirc do biéu hién o cay ddi ching. Khi ndng
d6 mudi tang 1én 100 mM NaCl thi mtc do biéu hién
cua gen OsHKT?2;1 lai ting manh (gép 2 1an) so voi
cay d01 chung 024 glor sau xtr 1y, sau d6 giam dan va
tro vé mirc biéu hién gidng véi cay d6i chimg. Nguoc
lai voi gidng Nippobare, & giébng Pokkali, chung t6i
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khong quan sat thdy su thay d6i mic do biéu hién
ctia gen OsHKT2;1 trong diéu kién man. Béng thot,
mirc d6 biéu hién cta gen OsHKT2;1 & gidng Pokkah
thap hon so v&i mirc d¢ biéu hién cua gen nay & giéng
Nipponbare (so sanh giita cac cdy ddi chimg). Sy khac
biét trong mirc do biéu hién cia gen OsHKT2;1 giita
hai giéng Nipponbare va Pokkali ¢6 thé lién quan dén
su khac biét vé muac do khang man. Protein OsHKT2;1
dugc chung minh c¢6 kha nang van chuyén Na* tir moi
trudng vao té bao [14]. Vi vay, o giéng Pokkali gen
OsHKT2; I khong tang cudng biéu hién nén lugng Na*
di vao té bao s& dugc duy tri 6n dinh hon, khong gay
hai cho té bao; trong khi d6 ¢ giéng Nipponbare, su
tang cuong biéu hién cia gen OsHKT2;1 sé& 1 bat loi
vi ¢6 thé dan téi sy ting cuong van chuyén Na* vao
té bao, gdy doc cho té bao. Mic du can nhiing nghién
ctru sdu tiép theo dé lam sang to co ché, chirc nang cua
OsHKT?2;1 trong kha nang chiu mén ¢ lua, nhung két
qua thu dugc trong nghién ctru nay di budc dau cho
thdy su biéu hién ctia gen OsHKT2;1 c6 lién quan dén
tinh chng chiu man & cay lua.

Két luan

Nhu vay, chung t61 da danh gia dugc mic do biéu
hién ctia gen OsHK T2; 1 dap ing vai cac diéu kién man
& cdy lta bang k¥ thuat RT-PCR béan dinh luong. O
gidng lua man cam man. Nipponbare, gen OsHKT2; 1
¢6 mirc @6 biéu hién cao hon so voi giéng lua khang
min Pokkali. Su biéu hién ctia gen OsHKT2; 1 dép tmg
lai diéu kién man c6 mirc do thay doi tuy thudc néng
d6 mubi va thoi gian xtr Iy man & giéng lia mén cam
mian Nipponbare va khong co thay doi vé mic do &
gidng khang min Pokkali.

Loi cam on
Tap thé tdc gia trdan trong cam on su hé tro tai

chinh tir Quy Phat trién KH&CN quéc gia théng qua
dé tai ma s6 106-NN.02-2013.47.
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