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TOM TAT

Su 6 nhiém Arsenate (AsV) trong nguon nudc ngam anh huéng nguy hai dén sirc
khoe con nguoi. Bén canh do, AsV gdy uc ché chirc nang ndi bao, pha huy cac qua trinh
trao d6i chat va lam giam sy phat trién cia thuc vat duoc trong trén cac ving nhlem
AsV. Trong nghién ctru nay, chung toi tlen hanh phan tich nhiing bién d6i som cua hé ré
cdy lta trong 24h dap tng voi AsV ¢ nong d6 thap (10 uM). Két qua chi ra rang hoat
tinh ciia mot sb enzyme chéng oxy hoéa nhu catalase, peroxidase va ham luong
glutathione thay d6i sau 12h va 24h xir 1y voi AsV. Bang k¥ thuat microarray, mot so
luong 16n cac gen thay d6i mac d6 biéu hién da duogc phat hién. Phan 16n céc gen co
mirc d6 biéu hién ting thudc cac nhom gen giit vai trd quan trong trong qua trinh trao
ddi chat va chirc nang phan tu cla té bao thuc vat. Cac gen c6 muc do biéu hién giam
lién quan dén qué trinh chuyén hoa lipid va cac hop chat thuc vat thi sinh. Nhiéu gen
tham gia vao qud trinh kho doc & thuc vat ciing c6 muc do biéu hién tang nhu
cytochrome P450 (CYP), glutathione-S-transferase (GST) va UDP-glycotranferase
(UGT). Mot sb gen thudc nhom gen nay di dwoc kiém tra bang ky thuat PCR cho két
qua hoan toan tuong thich vé6i két qua phan tich dir liéu mlcroarray Két qua cua bao céo
nay cung cap co sO phan tir cho nhiing nghién ctru sdu hon vé chitc nang cac gen lién
quan dén chdng chiu AsV & cdy lta néi riéng va thuc vat noi chung.
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MO PAU

Arsenate (AsV), mot dang vo co cua asen (thach tin), 1a chat gay o nhiém moi
truong gay doc cho sirc khoe con nguoi. Nong do AsV trong nuéc ngam & nhiéu quoc
gia trén thé 8101 da vuot qua gioi han cho phép theo t6 chuc' Y té thé gidi [2]. Nhiéu tai
lidu cho thay sy 6 nhiém AsV trong ngudn nudc tiém an ‘nguy hai anh huong nghiém
trong dén sirc khoe con ngudi do viée tiéu thu cac san pham néng nghiép canh tac trén
cac ving nhiém AsV. AsV 1a chit cuc doc giy trc ché chirc nang nodi bao, ciing nhu 1a
pha hity cac qua trinh trao d6i chat dbi voi té bao thue vat [13]. Bén canh do, dudi anh
huong cua AsV, thyc vat cling bi bién doi mot s6 cac qua trinh héa sinh va sinh Iy nhu
tao thanh cac goc oxy hoa, trc ché sy phat trién cua cay va dan dén lam giam san lugng
clia cay trong. Pé dap g véi qua trinh khir cac gbe oxy hoa va khir doc kim loai, thuc
vat thuong san sinh ra cic enzyme thudc nhom chdéng oxy hoa nhu catalase va
peroxidase, va glutathione [9, 11]. M{t sb nghién ctru trudc day da dé cap dén co ché




phan tir va hoa sinh cta cay laa chiu anh huéng cua AsV ¢ nong d6 cao (25 pM). Tuy
nhién nhiing nghién ctru ndy chwa phén tich nhiing thay ddi & mtc do phan tir mang
tinh tong thé. Vi vay, muc dich ctia nghién ctru nay 1a phan tich nhitng bién d6i sém
ctia hé 1é cay laa trong méi trudng c¢6 AsV & ndng do thap (10 uM). Bén canh nhimg
nhimg din ching vé su thay dbi & mirc d6 héa sinh, nhitng bang ching vé thay dbi &
murc d9 phan tr théng qua viéc sir dung chip sinh hoc (RNA microarray) ciing dugc
cung cap va 14 co s& cho nhitng nghién ctru sdu hon nham tim kiém nhiing gen lién
quan dén qua trinh chdng chiu AsV & cdy laa.

VAT LIEU VA PHUONG PHAP NGHIEN CUU
Vit li¢u

Gidng lua TN-67 (Oryza sativa L.) dugc cung cip boi Khoa Khoa hoc sy sdng,
Truong dai hoc Quoc gia Cheng Kung, Pai loan, ROC.

Phwong phap nghién ctru

Hat laa duoc khtr tring theo Huang va cong sy [6]. Hat lta nay mam sau 6 ngdy
khi chiéu dai ré lua dat khoang 3 cm thi dugc x 1y v&i natri arsenate
(Na3AsQO4.12H,0) véi cac néng d6 khac nhau (5, 10, 15, 25, 50 va 100 uM), va mau
dbi chimg dugc xtr Iy v6i nudce cét trong 24 gid.

Protein tong s tir & cdy lta sau 0, 12 va 24 gid xir Iy v6i 10 uM AsV duoc tach
chiét bang dém PBS pH 5.8, va duoc dién di trén gel polyacrylamide (4,5% gel ¢6 va
10% gel tach) voi dém chay TBE pH 8,5 trong 2 gio ¢ nhi€t do 4°C. Sau khi dién di,
ban gel dugc thuc hién phan (mg két tia mau véi co chat khac nhau dé phat hién cac
bang isozyme. Ddi véi catalase (CAT), ban gel duge ngdm trong H,0, 0,1% va 3, 3°-
diaminobenzidine tetrahydrochlorid (DAB) ¢ nhiét do phong trong 30 phut. Sau d6 ban
gel duoc @ véi FeCls 30% va KsFe(CN)s 30% cho dén khi nhin thdy bang. Dbi véi
peroxidase (POD), ban gel dugc ngam trong dung dich natri citrate chira 0,1% H,0, va
0,1% DAB trong diéu kién t6i va & nhiét &6 phong cho dén khi bang xuat hién.

RéE lua sau 12 va 24 gio xtr Iy v6i AsV duoc u voi 3,3’-diaminobenzidine (DAB)
(Img/ml) trong 45 phut ¢ nhiét do phong. San pham H;0O; tao thanh trén mau nghién
ctu dugc nhan biét qua mau nau dam.

Ham luong glutathione (GSH) duoc tién hanh phan tich theo Anderson va cong su
[1]. R& cay lua xtr Iy v6i AsV sau 12 va 24 gio dugc tach chiét bang dung dich axit
sulpho-salicylic 5%, va ly tim trong 10 phat ¢ 13,000 v/p. Dich ndi duoc thu lai va o
trong dung dich gom c6 700ul NADPH 0,3 mM, 100 ul DTNB va 50 ul glutathione
reductase (10 units ml™). San phdm cua phan tng khir GSH duge do biang may quang
phd & budc song 412 nm.

ARN tong s6 dugc tach chiét tr ré miu cAy ddi chimg va mu xir Iy voi 10 uM
AsV trong 24 gio bang kit RNAeasy Plant Mini Kit (QIAGEN, buc). Ky thuat
microarray dugc thuc hién tai phong thi nghiém ADN microarray - Vién Sinh hoc,




Taiwan. D liéu microarray duoc xir 1y bang cac phan mém chuyén dung nhu
GenSpringGX11 va Rank Products. Phén tich cac nhém gen chire ndng bang cac phan
mém chuyén biét EasyGO [15].

Tién hanh k¥ thuat PCR véi mot s gen lya chon tir két qua microarray. 0,5 pg
ARN téng s6 duoc sir dung dé tong hop cDNA bing ImProm-11 Reverse Transcription
System (Promega, USA) véi mdi oligo (dT):s. Khuyéch dai mot sé gen lua chon bing
phan ng PCR bang may luan nhiét (BioRad) véi chu ky nhan gen dugc thiét ké nhu
sau: 94°C trong 2 phuat; 30-35 chu ky: 94°C trong 15 gidy, 55°C trong 30 gidy, 72°C
trong 60 gidy; 72°C trong 10 phat. Gen tubulin dwoc st dung nhu mot dbi chung noi
nham ching té mirc d6 biéu hién & cac mau 1a nhu nhau.

KET QUA VA THAO LUAN

Trong nghién ciru ndy, ching t6i ddnh gia doc tinh ciia AsV thong qua sy ¢ ché
phat trién cua ré cay lta v6i nong do khac nhau tir 0 dén 100 pM. Két qua hinh 1 cho
thay ré cay lta bi Gc ché hoan toan & nong dd 25 uM, va chiéu dai ré cay lta giam gan
mot nira so VGi mau déi chitng & 10 pM. Do dé ching t6i st dung ndng d6 10 uM nay
cho nhitng nghién ctru sau hon.
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Hinh 1. Chiéu dai cia ré cdy lta duwéi anh hwéng cia arsenate (AsV)

Trong nghién ctru ndy, dé danh gia sy hinh thanh gdc oxy hoa & ré cay lta dudi
tac dong cia AsV, chung t6i da tién hanh nhuém voi 3-3’-diaminobenzidine (DAB).
Két qua cho thay sau 12 gio va 24 gio, ré laa bi xir Iy vi AsV (hinh 2 b,c) chuyén
thanh mau nau dam so véi mau déi ching (hinh 2a). Piéu nay la do két qua phan tng
héa hoc gitra thuéc nhuém DAB va H,0,.

O thuc vat, hé théng bao vé chéng oxy hoa duoc thyc hién boi nhiéu enzyme oxy
hoa khur nhu catalase (CAT) va peroxidase (POD). Hai enzyme nay giir vai tro quan
trong trong viéc phan huy H,0, & nhiéu loai thuc vat dudi tac dung caa kim loai ning
hoidc cac yéu td gay stress [5, 7].

Két qua phan tich dién di trén gel polyacrylamide cho thay hoat tinh ciia CAT va
POD cua Iua bi giam sau 12 va 24 gio dap tng voi AsV (Hinh 2 d,e). Su giam hoat tinh




cac enzyme nay la do su pha huy cuaa peroxisomal protease trong thuc vat khi bi tac
dong boi cac kim loai nang (Sandalio et al.) [14]. Hon nita, hoat tinh cia cac enzyme
chéng oxy héa nay ting cao khi thuc vat chiu tic dong boi kim loai manh trong thoi
gian kéo dai [11].

Hinh 2. Anh hwéng ciia AsV sau 12 va 24 gio 1én sy hinh thanh H;0, (a-c)
va hoat tinh catalase (d) va peroxidase (e) ¢ re lua

Bén canh d6, hop chat glutathione (GSH) ¢6 vai trd quan trong trong phan tng
oxy héa khtr trong thyc vat nhu khir doc cac kim loai ning [9]. Hinh 3 cho thay ham
lwong GSH sau 12 va 24 gio xir Iy v6i AsV giam so véi mau doi ching. Trong nghién
ctru trude ddy cua ching toi, Sy giam ham lwong GSH ciing quan sat thay ¢ ré lta khi
tac dung véi 5 uM AsIII sau 12 va 24 gio [12]. Li va cong su (2005) ciing chi ra rang,
ham luong GSH cua Arabidopsis ciing giam sau 48 gio xtr 1y véi 75 M AsV [8]. Diéu
nay di dugc Hartley-Whitker va cong su (2001) 1y giai, d6 1a ngay khi As hap thu vao
thuc vat ham lugng GSH ¢6 the giam nhanh do sy tao thanh phytochelatin (PCs) dan
dén sy thay ddi nong do cac gbc oxy hoa va cic enzyme chdng oxy hoa trong té bao

thuc vat [5].
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Hinh 3. Anh hwéng cia AsV 1én ham lweng glutathione & ré laa
Trong thap Ky gan day, viéc str dung cac chip sinh hoc (microarray) ¢6 y nghia vo
cung quan trong trong viéc xac dinh muc do bieu hién phién ma ctia hang nghin gen. Vi
vay, dé hiéu ré hon vé co ché phan tir cua cay lta dudi anh huong cia AsV, ching toi




d4 tién hanh phan tich hé phién ma cua chung véi mong mudn tim kiém nhitng gen lién
quan dén qua trinh chdng chiu AsV. Két qua phan tich cho thy sau 24 gio dap tng Véi
AsV, s6 lwong cac gen c6 mirc do biéu hién tang la 427 va giam la 187. Chung t6i da
tién hanh phan loai cac nhom gen gia dinh bing phan mém chuyén biét EasyGO. Két
qua cho thay phan 16n cac gen c6 biéu hién tdng c6 vai tr0 quan trong trong qua trinh
trao d6i chat va chtrc ning phan tu cua té bao (bang 1). Cac gen nay ma hoa cho cac
protein tham gia vao qua trinh tong hop axit jasmonic, déap ng voi stress, va qua trinh
trao d6i chat & té bao. Két qua phan tich ciing cho thay nhiéu gen tham gia vao qua trinh
khur doc ¢ thuc vat nhu cytochrome P450 (CYP), glutathione-S- transferase (GST) va
UDP-glycotranferase (UGT) cling tang cudng biéu hién (bang 1). Két qua nay tuong tu
v6i két qua nghién ciru trude day cua chung toi va mot so nghién ctru khac [2, 4, 12].
Bén canh d6, chung toi cling nhan thay c6 mot s6 luong cac gen c6 mirc do biéu hién
giam lién quan dén qua trinh chuyén hoa lipid va cac hop chét thuc vat thir sinh.

Nhiéu nghién ciru da chimg minh rang qua trinh khir doc trong té bao & nhiéu
loai sinh vat c6 sy tham gia ciia cac nhom gen nhu Cytochrome P450 monooxygenases
(CYP) va UDP-glucosyltransferases (UGT) [9]. Mirc d6 biéu hién khac nhau cac gen
CYP ciing dugc phat hién trong ré cay lua bi xtr Iy véi 25 uM AsV [2]. Dic biét, cac
gen ma hoa Glutathione S- transferase (GST) gitr vai tro quan trong trong viéc khir doc
céc chat ngoai lai, ¢ vai tro nhu mot enzyme c6 kha ning xuc tac cho phan tng két hop
cac doc td véi GSH va chuyén nhirng hop chét nay téi khong bao thuc vat [11]. Két qua
bang 2 cho thay hau hét mirc doc biéu hién ctia cic gen ma héa GST déu tang gép 8 lan
so v6i mau d6i chimg. Két hop voi két qua cua nhitng nghién ctru di cong bd, ching toi
6 thé khéng dinh vai tro khur doc soém cua CYPs, UTG, va GST trong ré cay lua khi bi
xtr ly voi AsV.

Bang 1. Két qua phan tich s6 lrgng cic gen 6 ré laa dap &ng véi AsV

Thuéat ngir L R SO lwon
gen gia (iinhg(GO) Chirc nang gen gia dinh geﬁ g
Ting mirc d biéu hién
G0:0009861 Tdong hop axit jasmonic 7
G0:0006950 Dap tng voi stress 52
G0:0044248 Qua trinh trao doi chit & té bao 33
G0:0019825 Cytochrome P450 monooxygenases 11
G0:0004364 Hoat tinh Glutathione S- transferase 28
G0:0008194 Hoat tinh UDP-glycosyltransferase (UGT) 14
G0:0003824 Hoat tinh catalytic 225
Gidm mirc dp biéu hién
G0:0012505 Gen thudc hé thong ndi mang 53
G0:0008146 Hoat tinh sulfotransferase 8
G0:0006629 Qua trinh chuyén hoa lipid 20
G0:0019748 Qua trinh chuyén héa cac chit thyc vat thir cAp 11




Bang 2. Mikc d§ biéu hién diéu hoa ting ciia cic gen ma hoéa cho GST

Tén gen Locus gen Mirc d9 biéu hién
OsGSTUS 0s09g0367700 18.36
OsGSTU7 0s01g0949700 13.22
OsGSTUS 0s10g0529700 23.85
OsGSTU19 0s10g0527400 44.80
OsGSTU21 0s10g0525500 11.78
OsGSTU22 0s10g0525600 27.56
OsGSTU24 0s10g0528100 23.20
0OsGSTU36 0s01g0949800 10.43
OsGSTU37 0s01g0949900 19.79
OsGSTU39 0s01g0692100 51.15
OsGSTU40 0s01g0692000 9.72
OsGSTU47 0s10g0481300 33.90
OsGSTU48 0s10g0530600 8.29

Pé khang dinh két qua thay d6i mic do biéu hién cua cac gen tir két qua
microarray, chung toi tién hanh lya chon mot sé gen c¢6 muc do biéu hién ting 1a
Cytochrome P450 monooxygenase (Os03g0760200) va 3 gen ma hoa Glutathione-S-
transferase (OsGSTU19 OsGSTU22 va OsGSTU40). Két qua dién di san pham PCR
cho thay mitrc d biéu hién cuia cac gen nay hoan toan phu hop véi két qua thu duoc tir
dir liéu microarray (hinh 4).

Tub 0s03g0726100

Glutathione-S-transferase

051090527400
(OsGSTU19)

Glutathione-S-transferase

(OsGSTU22) 051090525600

Glutathione-S-transferase

(OsGSTU40) 0s01g0692000

Cytochrome P450

monooxygenases 0s03g0760200

Hinh 4. Hinh anh dién di san phAm PCR phan tich mirc d6 biéu hién mét sé gen &
ré lia sau 24 gio dap wng véi AsV

KET LUAN




Mot sb dic diém hoa sinh cua ré cay lua Oryza Sativa L. nhu hoat tinh cac chat
chong oxy hoa nhu catalase, peroxidase va glutathione da bi thay doi khi bi xt 1y véi
AsV trong 12 va 24 gio.

Bang ky thuat microarray, da phat hién duoc mot sb lugng Ién cac gen thay doi
mirc @6 biéu hién & ré lua dudi dnh huong cia AsV trong 24 gio. Phan I6n cac gen ma
hoéa cho protein tham gia vao cac qué trinh trao d6i chat va qua trinh khir doc AsV nhu
cac gen ma hoa cho Cytochrome P450 monooxygenase, UDP-glucosyltransferase va
Glutathione-S-transferase. Cac gen niy c6 muc d6 biéu hién ting va da dugc kiém
chung lai bang k¥ thuat dién di PCR.

Két qua cta bao cao nay 1a co sé phén tir cho nhitng nghién ctru sdu hon vé chuc
nang cua cac gen lién quan dén tinh chong chiu arsenate ¢ cay lta ndi riéng va thuc vat
noéi chung.
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SUMMARY
ANALYSIS OF SOME INFLUENCES OF ARSENATE TO ORYZA SATIVA L.
RICE ROOTS AT BIOCHEMICAL AND TRANSCRIPTIONAL LEVEL
Nguyen Thi Thuy Quynh, Hoang Tsai-Lien
' Faculty of teacher education, University of Education, VNU
2 Department Life Sciences, National Chengkung University, Taiwan, ROC

Arsenate (AsV) contamination in groundwater resources impacts risky to human
health. Besides, it inhibits intracellular functions, destroy the metabolic process and
reduces the growth of plants in AsV-contaminated areas. In this study, we analyzed the
early changes of the rice roots under AsV environment with low concentration (10 pM).
The results indicated that the activity of some antioxidant enzymes such as catalase and
peroxidase, and content of glutathione are reduce after 12h and 24h treatment with AsV.
A large number of genes with changed expression levels were detected using microarray
technique. Most of the increased genes belong to gene groups that play important role in
metabolic process and molecular function of plant cells. The genes related to the lipid
metabolic process and secondary metabolism were down-regulated. Many genes
involved in the detoxification process in plants has also increased expression level, such
as cytochrome P450 (CYP), glutathione S-transferase-(GST) and UDP-glycotranferase
(UGT). Several genes which belong to this group were identified by PCR technique
with the results compatible to the analyzed microarray data. The results of this report
provide the molecular basis for further research on the function of the AsV tolerant-
related genes in rice seedlings in particular and in plant general.

Dia chi lién hé:
- Pia chi: Khoa Su pham, Pai hoc Gido duc, Pai hoc Quéc gia Ha noi
- Dién thoai: CQ: 043.5539607 DD: 0904656493

- Email: baokhanh0808@yahoo.com.vn
Quynhntt-bio@vnu.edu.vn



mailto:baokhanh0808@yahoo.com.vn
mailto:Quynhntt-bio@vnu.edu.vn

