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NGHIEN CUU CO CHE PHAN TU CUA QUA TRINH DAP UNG
VOI ARSENIC O LUA (Oryza sativa L.)
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TOM TAT: Arsenic (As) la & kim lgi doc, anh hrong tnyc tiép dén hiu hét cay téng. Hon nira,
As con gay ung thé nguoi do viéc udng nréc ngim bi 6 nhém As hay tiéu th cac an phim tir
cay tong tréndat 6 nhém, nhit 1a tr lda qo. Tacdong aia Asdén sinh trong cay liada dugc
chirng minh, tuy nhién aka ré @ ché daping Wi nhiém doc As. Nghién ¢u nay cho thy nhing
bién d6i sinh héa va phanrttrong € cay mim lGaddi voi thcdong aia As. Dung ith As(l1l) 100
uM ac cké manh sr sinh trong va kich thich mmh sr san sinh @c tr do HO, va O, & 1é cay
mam lda. Phan tich ICP-MS xatinh ham frong arsenic trongerlua gia #ing theo Bng do dung
dich arsenite & ly. Phan tich RT-PCR batinh krong da cho tlﬁy sr ting béu hién cia mjt sb
gen m& hoa enzyme khang oxy hoa, protein kinasgeiprtruyén tin héu noi bao, nhané diéu
hoa phién ma va enzyme siring hop acid abscisic. Gen c6 vai tro trongshan chia& bao b
giam biéu hién. Xacdinh hat tinh enzyme trén gel choithc6 sr gia ting manh hait tinh enzyme
khang oxy héa gm peroxidase (POD), superoxide dismutase (SOD)auaiase (CAT). Ngoai ra,
ré lha xr ly véi arsenate cho fly co sr gia ing ham irgng proline, c6 vai trdn dinh ke dém t
bao va lai bo gbc tr do. Két qua nghién ¢u da gop phn lam sangd co ché phan t, sinh hoa sa
su dapung wi arsenico thuc vat.

Tir khoa:Oryza sativaarsenic, éc ty do, proline, RT-PCR béatinh hrong.

MO PAU choi va &, kha nang gia ting sinh kidi va dic
. R L . biét la mang suit thuong b giéi han [1]. Stress
e R i a4 due ching i gay b hng mn
con nardi gSL’rc k?\a}a/ cﬁzg hon bér? Mol tridu thanh plan cia € bao do kich thichyssin sinh
Ny ?réﬁ té aisi chiu anh hesna nahiém cac @c ty do (ROS- reactive oxygen species)
?rgtrzm do & dun gr? Lf)nlrugc ngﬁrr?b?o r?hiém nhu Oz, OH, HO;, HO, va ‘O, lam fing
docgcrﬁt nay [39] gtrongdo nhiéu nhit & cac cuong qua trinh peroxide hoa lipide che se
tong hop ATP ki can trd sy phosphoryl oxy
nuéc chau A nir An D9, Bangladesh, Tay , - Loes \ N
Bengal, Trung Qéc va Vit Nam [6, 13, 34]. hoa trong qua trinkiuong phan [}O, 15, 17].
Thém vaodo, viéc ar duhg nréc ngim cho Arsenic duoc thgc vt hap thu thong quats
canh tac n(‘)né ngé}i) Akt 13 vao mua khada hroat‘dcf)ng Qia cac phgsphate transporter..jl'rong
l[am 6 nhém Asdét.tr’c“)ng va cli cung gay tich té‘ bao th_r(; vat, dgc tinh ASdqu,glém thieu
luy As trong cAc an prém nong nghip, dac bang m_ché tao phrc chelate, doi tacdéng aia
bigt 2 Ia @o, loal cy krong the oﬁa.hy’n ba glutathione oxy héa va cac phytochelatin, va co
£ Noudi tré tr’é i 13 39 ; lap phrc hop chelate nay trong khong bao [7,
y nguot ren‘ gi6i [3, 39]. 32]. Tuy nhién, niing thong tin ¢ co che phan
Arsenic bn i trong moi tong ¢ hai ding  tir va sinh hoaiga qué trinh tadong aia doc t
phd bién la arsenate [As(VI)] va arseniteAs ding nhr sy d& khang @a thrc vat voi

[AS(|||)] AS(|||) cd doc tinh ddi véi thuc vat nhu’ng tachng nay Vin con At han ché.
manh hon As(VI). Sr chuyén hoéa quadi cua

hai cang As phu thuoc vao tang thai oxy hda
khir caa dat [14]. Duéi tAc dong aia stress As,
cac qua trinh phat sinh hinh thai, sinlwtig va
phat trén, bao ¢m sr nay mam, sr tang trong

Trong nghién ¢u nay,anh hrong aia stress
As dén gr sinh tuong aia @ la ding nhr
nhitng thaydoi cua cac qua trinh sinh héa trong
ré lha, bao gm ar san sinh ROS, hat tinh céac
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isozyme khang oxy hoéaypdich liy acid amin, spectrometry). Toandbré mam lda sau & ly
dugc kiém tra.Dic biét, sr biéu hién cac nhom véi As duoc thu nfin. Sau khi trang bam bing
gen lién quanién quéa trinhdap ting Wi stress nudc cit, ré lia duoc sty khd ¢ nhiét do 55°C
mdi treong ki cac thyi diém 0, 3, 6, 12 va 24 dén khdi luong khdngddi va nghén thanh bt

gio cia stress Agtugc phan tich ing ky thuat

RT-PCR bandinh krong. Két qua cia nghién
ciru nay gop phn hiéu biét vé co ché dap ing

cua thrc vat voi stress As, nin mot phén trong
chién lroc giam thiéu sr tich 11 As trong céac
san phim néng nghip va sr anh hrong aia As
dén sirc khoe con ngoi.

VAT LI EU VA PHUONG PHAP NGHIEN CUU

Gidng lba thdn, Oryza satival. cv. IR-
50404, cung 4p koi Cong ty gbng cay tbng
mién Nam (tp. B Chi Minh),duoc st dung cho
tat ca cac thi nghim trong nghiéneu nay. Miu
hat lGa dugc chuin bi theo plrong phapda moé
ta boi Yeh et al. (2007) [48]. bt l0a dugc rra

bang dung dch NaOCI 8% trong 15 phat trén

may kc. Sau khi trAnguwsc cit 3 lan, moi 1an 5
phat, khang 6 g hat ltaduoc u trong i ¢ nhiét
do 37°C, trongdia petriduong kinh 9 cm cha
20ml nréc cit. Sau 4 ngay, 30ahlGa ray mam,
v6i kich thréc @ mam khaing 2 mm, duoc
chuyén sangdia petridudong kinh 15cm cha 20
ml nuéc cit va mt tim giay loc. Cacdia petri
dugc giit trong 6i ¢ nhiét d6 26+2C. Sau 3
ngay, cac cay am lGa i chiéu dai & mam
khoang 3 cmduoc sr dung cho cac nghiénia
anh hrong aia As(lll) doi voi sy ting trong K,

min bing &i chay sr. Mau bt ré (1 g) duoc
pha miu trong 3 ml HNQ ¢ 120°C trong 6 gb
[37]. HAm trong As trong ru duoc phan tich
bang may ICP-MS Agilent 7500 ce (Agilent,
Hoa Ky) tai Trung tdm dch w phén tich thi
nghiém tp. Hb Chi Minh. Cht chuin As (E-
Merck, Buc) dugc sr dung dé hiéu chuin va
kiém ching két qua phan tich.

Khao satanh hwong aia As(lll) dén s san
sinh ROS trong ré mam lGa

Céc dc tr do ROS, ntt H,O, va O,, sin
sinh trong & lta trong sét qué trinh x ly
stress Asiuoc xacdinh bing cach nhém véi
3,3-diaminobenzidine (DAB) va nitroblue
tetrazolium (NBT), theo #n tr, dwa vao
phuong phap dd dwoc m6 & boi Thordal-
Christensen et al. (1997) [40].éRua 7 ngay
tudi sau khi xr ly voi dung dch As(lll) & cac
nong d6 khac nhaudugc ngdm 10 phit trong
dung dch DAB 1 mg/ml (Sigma Aldrich, Hoa
Ky) pha trong dém 2-(N-morpholino)
ethanesulfonic acid (MES) 10 mM, pH3@
xac dinh H0,. Bi véi O, r& lha dugc ngam
20 phut trong dungidh NBT 0,5 mg/ml (Sigma
Aldrich, Hoa Ky) duoc pha trong &n hop dung
dich @ém potassium phosphate 10 mM va NaN
10 mM. Sau thi gian ngam, pin tng nhm

su tich u cua ROS, acid amin proline trong t 4y4¢ Két thuc king cach ngamérlda trong én

bao E, phan tich ¢ biéu hién gen va hat tinh
cac isoenzymeai sinh.

Khio satanh hwéng cia As(lll) dén sy sinh
trwéng ré cay mam lda

Cay mim lGa 7 ngay toi dwoc xir Iy Voi
dung dch NaAsQ [As(lIl)] (Sigma Aldrich,
Hoa Ky) ¢ cac rong do 0 (doi ching), 50, 100,
150 va 200uM. Sau 3 ngay,wanh hrong aia
stress Asién ar sinh tiréng duoc xacdinh king
cachdo chidu dai va kidi lugng troi cia © cay
mam. Cac thi ngléim dugc lap lai 3 1an doc lap.
Pinh lwgng As tich tu trong ré lta

Sy tich 11 As trong & mam lGa sau 24 gf
xu ly véi dung dch As(lll) ¢ cac mng do khac
nhaudugc xacdinh king khoi pho plasma ém

ung (ICP-MS-Inductively coupled plasma-mas

sbi trong 5 phit. R Ita sau khi nhém duoc
quan sat doi kinh hén vi soi roi Olympus
SZ61 (Olympus, Nt Ban).
Tach chiét va tinh sach RNA téng & tir ré
mam lia

Sau khi xr ly v6i dung dch As(lll), khaing
1 cmdinh @ cay mim lia 7 ngay ti duoc thu
nhan va ko quan trong nity long dé tach chét
RNA. Khoang 0,1 g miu r& duoc nghén 3 hn
trong niv long king i chay s, mbi lan 1
phat. RNA 6ng $ trong € lia duoc tach chit
bing b Kit tach chét GeneJET RNA
Purification Kit (Thermo Scientific, Hoa ¥
theo quy trinh ¢a nha 8n xuit. Sau khi tach
chiét, dung dch RNA duoc xir ly véi DNase |

{Promega, Hoa ¥ dé loai bo hoan toan DNA
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tap nhém. Dung dch RNA 6ng $ tiép tuc Hoa Ky) v6i chu ky nhiét theo trinh & bién
dugc tinh sich king bH Kit tinh sach GeneJET tinh mach bandau tai 94°C trong 2 phat;dp lai
RNA Cleanup and Concentration Micro Kit30 chu K nhiét (94°C trong 30 giay, 50-5&
(Thermo Scientific, Hoa ). Nong d6 va do trong 30 giay, 72 trong 30 gidy); hoarit kéo
tinh khiét cia RNA dwuoc xacdinh bing may dai mach ti 72°C trong 10 phat. Nimg cip
quang pb Biophotometer Plus (Eppendorf, Hoamdi sir dung trong cac pin tng PCR bartinh
Ky) voi pCuvette™ G1.0 (Eppendorf, HoayK luong duoc liét ké trong lBng 1. Trinh
Mau RNA c6 ong do 2 ug/ul, véi OD,gpeva  Nucleotide aa cac gen phan tich trong nghién
ODsg0230> 2 duoc ar dung cho céc thi nghin  ciru nayduoc lay tr co sy dit ligu cia dr an
xac dinh gr biéu hién gen ling ky thuat RT- quoc t giai ma gen lda (The rice annotation
PCR bantinh lrong. project database, http://rapdb.dna.affrc.go.jp/).

A 4 | A LR i 3 Gen ma hoa cho protein a-tubulin
Eg‘g‘b“,‘:h aryng do bieu hign gen ang RT- 4300706100 duoc st dung 1am genddi

andinh lwgng , X Lid , AR ) R
Lo , N ching d¢ kiém ching sr can tang aia ham

Su biéu hién aia mbt s5 gen trong ¢ ltadap  |yong cDNA trong phn tng PCR. Kich thoéc
rng Wi tac dong aia stress Asiugc phan tich gin phim cia cac phn tng PCRduoc phan tich
bang kj thuat RT-PCR bardinh lrong trén may ping dien di trén gel agarose 2%. Cac thi
Eppendorf Mastercycler nexus (Eppendorfmghiém duoc lap lai 3 lan doc lap.

Bang 1.Trinh tr cAc ndi cua phin tng RT-PCR badinh hrong

Tén gen Lai moi Trinh tr moi
CRK Xudi 5-ATTCCAGGAACAGCTCCAAG-3
(Os07g0535800) Nguogc 5-GTGGTGATGGTGACGTCGTT-3
WAK Xubi 5-CAACTTCACCTACGACGTGTC-3
(Os09g0561600 Ngugc 5-CTTGCACTCGTCGATGTCTTG-3'
MAPKKK Xubi 5-CAACATAGTGATCGGTGTCGA-3’
(0s01g0699100) Nguoc 5-GCTTGGATATCGCCACCAATT-3'
MAPK Xubi 5-GAACAAGTTCGAGGTGACGAAC-3’
(Os03g0285800) Nguogc 5-ACTTCCTCGCGTCCTCGTTC-3
OsWRKY Xudi 5-AAGAGCAGCAAGTGGTCGAGT-3’
(Os05g0343400) Ngugc 5-CGTGCACTTGTAGTAGCTCCT-3
AP2/ERF Xudi 5-AGAGCAGCTACGGTGGAGAA-3’
(Os01g0797600) Nguogc 5-GCGGTGCAAGCTTCATCATA-3
OsNCED Xubi 5-AACCAATGGCAAGATCAAGCA-3’
(0s07g0154100) Nguoc 5-TTCCAGAGGTGGAAGCAGAA-3’
Peroxidase Xubi 5-TCATCCGTATCTTCTTCCAC-3’
(Os04g0688300) Nguoc 5-AGCGCTATGTAGTAGCCGTT-3
Catalase Xubi 5-TTCTGGAGGACTACCACCT-3
(0s03g0131200) Nguoc 5-TCCGAGAAGAAGTTGTCGATG-3'
Cyclin Xudi 5-ACGTGTTCGAGGACAAGAC-3
(Os09g0111100) Nguogc 5-AGCTGTCGCAGCTGAAGCA-3
a-Tubulin Xudi 5-TCGCAGCATCAACCCAATC-3'
(Os03g0726100) Ngugc 5-GCAACCAGTCCTCACCTCAT-3'
Téach chiét protein tong s tir ré mam lia [48] voi mot vai diéu chinh. Khaing 1 cmdinh

‘ ré caa 30 cay ram ldaduoc nghén thanh bt

Ré cay mim lia sau khi i Iy stress As min trong nit long va hoa vao dungich dém
duoc thu nkin dé tach chét protein 6ng $ theo tach ctira 50 mM Tris-HCI, pH 7,4; 250 mM
pheong phapdugc mé & boi Yeh et al. (2007) sucrose, 10 mM sodium fluoride, 10 mM
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NagVO41 mM  sodium-tartrate, 10%
glycero, 50 mM Ng0s, 1 mM

phenylmethanesulfonyl fluoride. iEh nghén

dugc ly tdm 13.000 vong/phdt trong 30 phit
4°C. Sau ly tam, pin dich i chra protein
duoc thu nfin, Néng d6 proteinduoc xacdinh

theo phlrong phdp Lowry [22] @i bo Kit

BioRad Dc Protein Assay (Bio-Rad, Hoa)K
vado OD ti bugc séng 750 nm.

Xac dinh hoat tinh cac isoenzyme khang oxy
héa

Dich protein éng $ thu nkin tir ré lGa chra
10 pg proteinduoc phan tach ing dién di trén
gel polyarylamide khéng &n  tinh
(NativePAGE) 2 &p (I6p gel ip trung c6 Bng
do 4,5% va gel phan tach cémg do 10%) bi
dién ap 100 V trong 2,5 §i¢ 4°C. Haat tinh cac

(v/v) Phén tich ham eng acid amin proline

Ham krong proline trong & lGa duoc xac
dinh theo plrong phép ta Bates et al. (1973)
[4]. R& lta (0,5 g) thu rdn tr cay mim lda sau
khi xir ly véi As(lll) & cac ng do khac nhau
dugc nghén déu trong 1 ml acid sulfosalicylic
3% (Sigma Aldrich, Hoa ¥ vaduogc ly tamao
téc do 13.000 vong/phdt trong 10 phai 8°C.
Dich mi thu nhin dwoc b5 sung 0,2 ml
ninhydrin (0,31 g ninhydrin, 7,5 ml acid acetic
va 5 ml acid phosphoric 6M), 0,2 ml acid acetic
95% (v/v) va 0,1 ml acid sulfosalicylic 3%. Sau
khi dun s6i cach thig 1 giv, hdn hop dugc b)
sung 1 ml toluene va ly tam toc do6 13.000
vong/phat trong 10 phut 4°C. Pha toluene
dugc do do hap thu ti budc séng 520 nm trong
mot cuvette thch anh. I\’bng d6 proline dugc

isoenzyme &a enzyme SOD, CAT va POD trenX@cdinh dra vaoduong chin proline.

gel dugc phan tich va quan satnimé & cha

Wang & Yang (2005) [46]. Coomassie blue ge%ET QUAVATHAO LUAN

dung dé kiém ching sr can kng ham fong
protein trong gel gia cac cong ftirc.
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Hinh 1.Anh hréng aia stress Agén sr sinh tirang aia cay nim lda.

(a) Sr sinh trong aia cay ndm lGa b e ché bsi As(lll) tai cac dng do 0, 50, 100, 150 va 200
uM; (b) va (c)Anh hrong aia xir ly As(111) dén chiu dai va kidi luong troi ré mam lda; (d). Ham
luong As tich @ trong & mam lda ti cac rong do As(lll) va thoi gian xir Iy khac nhau; *khac bt

c0 y nghia tai mirc p<0,05. Thanh ngang: 1 cm.

87



Nghién ¢u oo ché phan 7 cia qua trinhdap ing Wi arsenic

Anh hréng aia Asdén sr sinh trong aia

Nhu vy, sr sinh tréng aia cay rAm lda b

ré cay mim ldadugc danh gia thdng qua phananh hrong nghiém tsng byi As. Bong thi, ¢

tich phu thuwec nong do6. Sau 3 ngay & ly

su tich Iuy manh As vao trong& cay mim theo

As(lll) & cac @ng do 0, 50, 100, 150 va 200 thoi gian va theo éng do As bén ngoai.

uM, chiéu dai va kibi luong troi cia © cay
mam lda duoc xacdinh. So sanh & mau dbi
ching (nréc cit), sr sinh trong © cay mim
lGa xx ly voi dung dch As(l1l) 100uM giam rd
rét. Chiéu dai va kidi luong troi cia # tai ndng
d6 nay ch bang khaing 50% so i dbi ching.
Tai ndng do 150 va 20uM As(lll), r& lda Hu
nhue ngrng &ing tréng (hinh 1a, 1b va 1c).
Phan tich As trongérmam lia cho thy c6
sy twong quan gka ham wrgng As tich ¢ va
nong do6 As aia dung dch xi Iy ciing nhr thoi
gian xr ly. O cung thi gianu (12 hay 24 gi),
ham Lrong As tich ¢ trong & IGa ting din theo
sy ting aia mng do6 dung dch As(Ill) xir ly. So
sanh gira 2 thvi gianu 12 va 24 g¥, tai cung
nong do xur ly, thoi gian kéo dai & lam ting
ham irong As tich @ trong € lta (hinh 1d).

50 100 150

Sw biéu hién gendap &ng véi stress Asé ré
lha

DPé xac dinh c6 hay khong stress Asng
ung ar thay doi muc d6 bieu hién gen trong &

As(III) (uM) 0

H202 I
0.2- I

88

As caim ¥ng r san sinh ROS trong ré lGa

Géc tr do HO, va O sin sinh trong & lGa
dudi tac dong aia Asduoc xécdinh bing DAB
va NBT, theo tan tr. DAB bi oxy héa i H,0,
tao sin phAim cé mau naudt [40]. NBT bi khu
boi O tao sin phim formazan xanhyt [30]. R
lGa sau khi ¥ ly véi dung dch As(lll) 100 uM
trong 3 gb duoc xx ly v6i DAB hoic NBT.
Quan séat doi kinh hién vi soi rdi, cudong do
mau nau di-biéu thi luong HO,, va mau xanh
luc-biéu thi lugng O, gia ing rd 6t trong €
theo & tang aia ng do dung dch As(lll) xir ly
(hinh 2).0 méau dbi ching, arong d6 cac mau
hiu nhr khéngdang K. Sr sin sinh ROS 4p
trung nhéu ¢ viing fing trrong roi ¢6 arong do
bién drdng manh nhit. Nho vay, sr xi ly As da
camtng sr sin sinh ROS trongérlta.

200

lGa, mdt vai nhdm gen ma hda cho céc protein
kinase trén mangétbao CRK, WAK), protein
kinase @a conduong truyén tin héu ndi bao
(MAPKKK, MAPK), cac nhan & phién ma

Hinh 2.Anh hrong aia stress As
dén ar san sinh ROS (KO, va O5)
trong & mam lGa. Grong dé mau
tang biéu hién ar gia ting ROS tich
tu trong €
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(OsSWRKYAP2/ERP va gen lién quadén qué
trinh loai bo ROS €atalase peroxidasg sinh
tong hyp acid abscisicQsNCED), dén sr phan
chia € bao ¢yclin) dugc phan tich ing ky
thuit RT-PCR bandinh lrong. Dudi tAc dong
cua As(l11) 100uM, tat ca cAc gen phan tiatéu
cho thiy c6 sr gia ting arong do bieu hign,

hién rit sm, ch 3 gio sau khi xr ly stress As.
Sy biéu hien cia cac gen lién quadén sinh
tong hyp auxin va lai bo ROS ¢atalase
peroxidasg dugc cam tthg mwn hon, 6-12 gi
dudi tac dong aia stress As. Trong &u qua
trinh xr ly As, ndt vai gen nlr CRK
MAPKKK, OsWWRKYa OsNCEDc6 khuynh

ngaai trr gen lién quanién sr phan bao (hinh huéng gam arong do biéu hién ¢ thoi diém 24
3). Cac gen ma hoa protein kinase trén mamgo. O tit ca cac thi diém xir ly stress As,

(CRK, WAK), protein kinase trn tin hiu noi

cuong do biéu hién aia gencyclin déu cho thy

bao MAPKKK, MAPK) va nhan & phién ma suy gam so \6i ddi ching.

(OSWRKY AP2/ERP thay d6i muac do biéu

As(IIT) 100 pM 0

CRK (0s07g0535800)

WAK (0s09g0561600)

MAPKKK (0s01g0699100)
MAPK (0s03g0285800)
OsWRKY (0s05g0343400)
AP2/ERF (0s01g0797600)

OsNCED (0s07g0154100)

Peroxidase (Os04g0688300)
Catalase (0s03g0131200)

Cyclin (0s09g0111100)

a-Tubulin (0s03g0726100)

3 gio 6giv 12gio 24 gio

Hinh 3.RT-PCR baniinh lrong xacdinh mic dé biéu hién caa mbt s gen méa héa protein kinase
gin mang CRK, WAK, protein trugn tin héu noi bao MAPKKK, MAPK, nhan & phién ma
(OsWRKY, AP2/ERF protein enzyme kh ROS peroxidase, catala3e hormone acid abscisic
(OsNCED va gen het héa phan chiaétbao €yclin) ¢ ré lGa dréi diéu kién stress Asai cac thoi
diém 0, 3, 6, 12 va 24 §i Gena-Tubulin x4c nkn sr can ting ham rong cDNA trong cac pin
ung PCR.
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Stress As hat hdéa cac isozyme khang oxy

héaé ré lga

Hoat tinh @ia mbt S5 enzyme c6 vai tro
khang oxy héa do ROS, baérg SOD, catalase

va POD, 8n sinh drgi tAc dong aia stress As
dugc xacdinh hing ky thuat phan tich hat tinh
enzyme trén gel khéngdui tinh (NativePAGE).
Ré lda xr ly véi dung dch As(lll) 100uM cho
thiy c6 sr xuét hién cia 7 laai SOD dong cang
dic trung (hinh 4a). Hat tinh aia #it ca cac
isozyme SODdong loat gia ting ch sau 3 g¥
xu ly voi stress As. Trongusdap tng Wi tac
dong aia As, c6 4tong chng aia PODdugc Xac

ting din so \bi ddi chirng kit dau tir thoi diém
6 gio, tuy nhién, het tinh cia POD-d cao ¢n
d6i chirng i thoi diém 3 giv va duy tridén thoi
24 giv cia qua trinh ko sat (hinh 4b)Déi véi
enzyme CAT, chcé 1 isozymeiugc xacdinh
trén gel (hinh 4c). Hd tinh aia CAT thaydéi
khéngdang K so Wi ddi ching ti thoi diém 3
gio nhung ting manh i thoi diém 6 va 24 gi
dudi stress As. Phan ticlwdng quan hat tinh
ciia cac enzyme ga € lta xr ly voi As so \bi
dbi chirng cho thy, haat tinh Hng dng aia cac
isozyme @éa ba enzyme POD, CAT va POD
ting nhanh Bt dau tr thoi diém 6 giv va tép

dinh trong & IGa. Hait tinh aia POD-a, -b va -¢ M€ ting dén 24 gis (hinh 4e).

a
As(IIT) 0 3 6 12 24h
100 pM
SOD-a
SOD-b
SOD-c
SOD-d
SOD-e
SOD-f
SOD-g
C
As(IlI) 0 3 6 12 24h
100 pM
Catalase ==

e

. 35
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g £

o B

5 8 |

EEES

el =

ol(g:) = 1-5 p

1) <

o =}

r<8 o 14

Z 205

=

]

T 0

0 3 6 12
Thoi gian xit Iy As(II) 100 uM (gid)

Acid amin proline sinh téng hep manh duéi
stress As

Acid amin prolinedugc chrng minh co vai
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b

As(IID)
100 }o? 3 6 12 24h

POD-a

POD-b —> .=

POD-c <7 ' ; “

POD-d —> T - - ™

d

As(IID)

: ""

Hinh 4.Anh hrong aia stress As
dén haat tinh cac isozyme khang
oxy héad ré cay mim lGa

a. Isozyme superoxide dismutase
(SOD); b. Isozyme catalase (CAT);
c. Isozyme peroxidase (POD); d.
Gel Coomassie blue xdinh sr can
bing ham iong protein gia cac
cong thirc xtr ly; e. Tuong quan het
tinh ©ng ®ng aia isozymes ré lua

24 xa ly As(lll) so wi ddi ching

khéng xr ly As(ll) (haat tinh = 1).

tro trong & dé khang @a thrc vat véi stress
kim loai nang [35]. Trong nghién i nay, &
sinh Hng hop proline trong & lda xr 1y véi As
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dugc xacdinh, gr dung phrong phap hin mau
v6i thubc thr ninhydrine. Kt qua nghién u

cho thiy c6 sr gia ing ham drgng proline trong
ré l0a ti tit ca cac dng do As xir Iy so Wi doi

ching (hinh 5). Hamuong proline #ng din

theo & tang aia rﬁng dé6 dung dch As. Ti

nong dé As 150uM, luong proline trong & lia
cao gip d6i so Wi dbi chirng. Nhr vay, trong s

dé khang i stress As ¢a & lta, proline c6 th

gitr mdt vai tro quan tng.

£
*
®
: I I l
50 200

*
0 50 100 1

Nong d6 As(IIL) (uM)

Hinh 5.Sy tich 1 acid amin proline trongér
mam lda dr6i tacdong aia stress A$ cac rong
d6 khac nhau. * khac Bi c6 y nghia ti muc
p<0,05.

—
(S}
)

—

0.8 1

04

02

Proline (umole g! trong lugng tuoi)
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THAO LUAN

Arsenicé khip noi trong nréc ngim, trong
dat canh tac thong c6 ngén goc tir ty nhién va
tr cAc hat dong aia con ngoi nhu luyén kim,
khai thac khoangas [24]. Arsenic tichu trong
cay tbng, dic biét trong lia go, thrdng & dang
As vb a [As(lll), As (V)] hoac hitu oo (acid
dimethylarsinic). boc tinh @a As phi thuoc
vao ding aia no, trongidé As(lll) > As(V) > As
hitu ao [43]. Anh hrong aia Asddi véi sy sinh
truong aia cay tbng da duoc ching minh trong
nhiéu nghién éu trén caaddi tugng cay téng
khac nhau [16, 21, 27, 38]. Trong nghiéfuc
nay, & suy gim sinh toong aia @ cay mim
l0a dréi tac ding aia As(lll) d& dugc xacdinh.
Hon nia, phan tich ICP-M$4 cho tidy ham
luong As tich & trong € mam IGa ting manh
theo s gia ing ng d6 dung dch As (lll) va

thoi gian xr ly. Ma et al. (2008) [23], Meharg & |,

OsNIP2;1 va OsNIP2;2déng vai tro chinh
trong qua trinh &p thu chi dong As tr moi

truong va tich 1§ chang trongé bao & va cloi

thuc vat. Nhu vay, qué trinh sinh trong aia €

mam lda droi stress As bgiam sat do 8 gia
tang tich I@ caa As gaydoc cho € bao.

Tang arong sr sinh Bng hop cac ROS la
mot trong nhirng dapung chinh éa thrc vat voi
cac stress moiwdng, nhit 1a ddi voi cac kim
loai nang nhr Cu, Cr, Cd, Hg, As [19, 20, 41,
48]. ROS $n sinh trongé bao thrc vat cha yéu
tai lugi noi chit, peroxisome, ty #) luc lap va
NADHP oxidase trén mang nguyén sinhitch
[31]. Trong € bao, ROS di hai vai trodong
thoi. Khi tich luy & nong d6 cao, ROS tacuhg
peroxide héa lipid gaythhong mang & bao.
ROS con pha huciu trac protein, lamanh
huong manh dén qua trinh tra@i chat [9, 12].
Nguoc lai, & nong d6 thip, ROS hat dong nhr
nhitng tin héu ndi bao &m tng sr biéu hién
cia cac gen khang oxy héa va cécthbng dé
khang stress moitdng ¢ thyc vat [26, 28, 44].

Trong nghién éu nay, dung cit chi thi
DAB va NBT d4 cho tiy As kich thich 8 sin
sinh manh cac ROS 14 ¥D, va O, ¢ ré mam
lda. Tham gia vaouschuyén héa va lai bo
ROS khi tich ¢ vai luvong Ién gitdp ko vé thuc
vat chong hi stress oxy hoéa cé vai trd quan
trong aia phrc hé enzyme khang oxy hoa [45].
Phan tich RT-PCR béadinh lrong cho thy 2

gen ma héa cho cac enzyme khang oxy héa, bao

gom peroxidaseva catalase gia ting mic do
biéu hién dusi tdc dong aa stress As. CAc
enzyme khang oxy héa (SOD, CAT, POD)
dugc nhin nln 1a mbt hé thong dé khang quan
trong aia thrc vat gitp chong hi stress oxy héa
gay ra i kim loai ning [14]. Dung K thuit
phan tich enzyme trén gel chdyrhaat do cia
3 isozyme SOD, CAT va POD trong Iia da
gia ting rd €t dudi tAcdong khi xr ly stress As.
Gop phin vao © ché dé khang i stress kim
loai nang con co vai troi@a proline. Acid amin
proline dugc ching minh 1& $u t loai bo gbc
ty do vaon dinh th oxy hoa ki cua € bao
trong diéu kién stress [33, 35]. & qua cua
ghién &u nay cho thy ham lrong proline ¢a

Hartley-Whitaker (2002) [24], va Tripathi et al.té bao gia dng manh theo g gia ting aia g
(2007) [42] da xac dinh cac phosphate g4 As(I1l) xi Iy. ' )

transporter va dac biét hai transporter,
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Sy tiép nhin cac tin hu stress moi trong
tai mang € bao va @n truyén cac tin hu nay
trong € bao co vai trd quandng aia cac protein
kinase gn mang va & théng truyén tin héu

nhiédu bic MAPK (Mitogen-activated protein

hién duéi tAcdong aia stress As.

KET LUAN
Két qua cia nghién Gu cia ching toida
xécdinh chrc ning quan tsng aia e thong cac

kinases) [2, 5, 25]. Trong nghiétenay, @6i  onzyme khang oxy héa va acid amin proline
ta;: dong o,la‘As, hal‘gen ma~ho§1 protein k'nas?rong ar dé khang i stress As. 8 haat héa
gan mang laCRK va WAK da gia &ng minh  c4c gen ma héa nha phién ma va cac gen
cuong do bieu hién. He thong MAPK @m 3 B¢ oy ing aia conduong truydn tin héu ndi
protein kinase (MAPK kinase kinase-MAPKKK, 55 ¢4 th déng vai tro thit yéu gidp thrc vat

MAPK kinase-MAPKK va MAPK) nln tin héu

tir bén ngoai va trn vao trong nhanétbao
hoic cac bao quadich gilp kich het cac gen
chic ning thdng qua ha dong trung gian ¢a

cac nhan & phién ma.O lGa, co it ca 74

MAPKKK, 8 MAPKK va 17 MAPK gen [47]
trong k¢ théng nhéu bic MAPK. Phan tich RT-
PCRd4 cho tly, hai gen trong coduong nay la
MAPKKK  (0Os01g0699100 va MAPK

(0s0390285800duoc hat hda béu hién dudi

diéu kién stress As.

Acid abscisic (ABA) la mit hormone tixc
vat c6 vai trotic ché manh sr sinh twong & thuc
vat. Sy gia ing ham rgng ABA trong mo tlrc
vat dudi cac diéu kién stress dnh, mui va
stress mdc da dugc ching minh [8].0 nghién
ctru hién tai, dudi tac dong aia stress As, Gt
d6 biéu hien cia gen cé vai trd sintbing hop
acid abscisic @sNCED dugc cam tng gia
tang. Bén anh @6 gen c6 chic ning hait héa
phan chia& bao lacyclin bi giam biéu hién khi
xu Iy & lha Wi As. Nhr vay, sr gia ting biu
hién aia gen éng hop acid abscisic va gn
mac biéu hién cia gen phan chig thao c6 th
c6 lién quan tng sr tc ché sinh tuong aia ©
lha dréi stress As.

Sy diéu hoa 4i mirc do phién ma ¢a cac
gen chirc ning l& ndt trong nhing @ ché diéu
khién quan tong aia toan b cac qué trinh sinh
hoc t bao, trongdd cac nhand phién ma gi
vai trd chi dao [36]. Tuong tac i yéu t cis
(cis-elements) trong vung promotefiac gen
trong tng, nhan & phién ma gilp giaahg sr
biéu hién cia nhing gendich nay. WRKY va
AP2/ERF la hai nhandtphién ma gt vai trd
quan tong trong & diéu hoa btu hién cac gen
dap tng Wi cac stress moi wong ¢ thyc vat
[11, 18]. Trong nghién ‘@ nay, hai gen
OsWRKYva AP2/ERFgia ting arong do biéu
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dapng nhanh Wi doc t As trong mai teong.
Nhitng phat hin nay gop pin vao chén luoc
cai thién dac diém di truyén aia lGa nlim giam
thiéu anh hrong aia As trong canh tac.

Loi cdm on: Cac tac gi bay 6 sy cam on sau
sic dén GS Huang Hao-Jen, khoa KhogctSr
song, Pai hoc Qubc gia Cheng Kungpai Loan
da khuyén khich vaing h nghién ¢u nay.
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MOLECULAR CHARACTERIZATION OF RESPONSE
TO ARSENIC IN RICE ( Oryza sativa L.)

Trinh Ngoc Nam®, Le Hong Thia?, Nguyen Vuong Tuart

YInstitute of Biotechnology and Food Technology,ustiial University of HoChiMinh City
ZInstitute for Environmental Science, Engineering Management, Industrial University of
HoChiMinh City

SUMMARY

Arsenic (As) is classified as one of toxic metaligithat directly affects to most plants. Moreoves,is
also a human carcinogen due to drinking As-contateth groundwater or eating plant food including ric
cultivated in polluted areas. The effect of As @ergrowth was established, but the precised méstmaof
rice response to As remains to be elucidated. Jtoidy investigated the biochemical and moleculanges
in roots of rice seedlings under As stress. A 10@ ss(lll) solution strongly inhibited the growth dn
induced reactive oxygen species (ROS) productiaicaroots. Using ICP-MS, we found As contentiger
roots increased with increasing concentration ofsdkition treatment. Semi-quantitative RT-PCR asialy
revealed that several genes as ROS-related, prkitgaise-related, signal transduction-related, tapgon
factor-related and auxin synthesis-related genese we-regulated during As stress. However, cell
cytokinesis-related gene was down-regulated. Pofl@mide gel electrophoresis and activity-gel assay
showed that enzymatic activity of superoxide disaeat(SOD), catalase (CAT) and peroxidase (POD) were
strongly induced under As stress, as an antioxidefgnse system. In addition, the contrileuteduoidating
increase of proline content, function as radicavenger and cellular redox potential buffer, wamfbin As
treated rice roots. Our findings more or less ankitochemical and molecular mechanism in respangest
stress in plants.

Keywords:Oryza sativaarsenite, proline, reactive oxygen species, semittiiative RT-PCR.

Ngay nkin bai: 15-11-2014

95



