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TOM TAT

Gen ma hoa cho Leucine-rich repeat receptor-like kinase (LRR-RLK) 1a mét kinase glong thy thé gom
nhiéu doan lap lai gidu leucin, co vai trd quan trong trong qua trinh sinh truong va phat trién cua cdy trong
cing nhu la ting cuong kha ning chéng chiu cac yéu t6 stress cia moi truong. Promoter LRR-RLK da dugce
nghién ctru lam tang biéu hién gen trong nhimg diéu kién stress c6 mudi, paraquat... Tuy nhién, cho dén nay
chwa ¢6 tai liéu nao nghién ctru vé hoat dong ctia promoter LRR-RLK VIII dudi diéu kién stress boi Arsenic
(As). Arabidopsis 1a cdy mo hinh v6i bd gen da duge gidi trinh ty ddy du va dugc st dung trong nghién ctru
cac tinh trang quan trong. Do do, ching t6i tién hanh phan 1ap promoter gen LRR-RLK tir cdy drabidopsis,
ddng thoi thiét ké vector chuyén gen & thuc vat mang cdu tric promoter LRR-RLK VIII diéu khién gen GUS
(beta-glucuronidase) dua trén khung vector pPCAMBIA1304. Cac vung chirc nang trén promoter LRR-RLK
VIII di dugc xac dinh dwa trén co s& dir liéu Plan Cis-acting regulatory DNA Elements (PLACE) cho thiy
xuét hién mét s6 yéu tb diéu hoa quan trong nhu 1a W-box va ABRE. Bing phuong phap nhuém hoa moé té bao
véi X-gluc cho thay promoter LRR-RLK VIII diéu khién sy hoat dong ctia gen GUS déc hiéu ¢ phin mé mach
va try dudi 14 mim & cay chuyén gen thé h¢ T1 trong moi trudng c6 chira As. Sy biéu hién manh ciia gen md
hoéa LRR-RLK VIII & 1a cdy chuyén gen dudi tac dong ctia As so voi cdy déi chimg da duoc kiém tra bang k§

thuat PCR.
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MG PAU

Arsenic (As) hay con goi 1a thach tin 12 mdt
trong nhitng chit doc manh cho cac sinh vat song.
As trong nudc ngim duge st dung cho tuéi tidu co
thé tham nhap vao chudi thirc dn va tir d6 di vao co
thé con nguoi, néu tich tu trong thoi gian dai s& gay
ung thu hodc r6i loan noi tiét (Rahman et al., 2008).
Hon nita, doc tinh cia As con e ché chirc nang noi
bao, pha huy qua trinh trao ddi chat giy chét te bao
thuc vat lam suy giam su phat trién cua cay trong va
do d6 din dén giam san lugng cdy trong (Carbonell-
Barrachina et al., 1995). Do d6 viéc nghién ctru tim
kiém nhitng gen c6 kha ning chdng chiu As dé nang
cao va On dinh sy sinh truong va phat trién cta cy
trong 1a mot viée quan trong va thiét thue.

Arabidopsis 1a cdy mo hinh voi b gen da duoc
giai trinh tw day du va duoc sit dung trong nghién
clru cac tinh trang quan trong. Trong nghién ctu
trugc ddy, bang k§ thuat microarray, chung t6i da

phan tich nhiing thay ddi & mirc d6 phién ma ctia ciy
Arabidopsis khi xir Iy v6i As va phat hién dugc mot
s6 gen lién quan dén tinh chéng chiu As (Fu ef al,
2014). Mot trong nhiing gen d6 1a nhém gen ma hoa
cho Leucine-Rich repeat receptor-like kinase (LRR-
RLK). LRR-RLK VIII dugc biét nhu 1a kinase giéng
thy thé gf)m mot phan kinase trong té bao chat, mot
phan gdm nhiéu doan lap lai giau leucin va mot phan
nam ¢ vung mang chuyen tlep Chung c6 mat trong
hau hét cac loai thyc vat, co vai tro quan trong trong
qua trinh sinh trudng va phat trién cua cay trong
cling nhur 1a dap tng chéng chiu cac yéu td stress cua
moi truong (Delphine et al., 2010, Sun et al, 2011).

O thyuc vat chuyén gen, bén canh tinh chit ma
gen d6 qui dinh thi su biéu hién cua gen ¢ vi tri nao
trong céy duoc chuyen ciing rat quan trong, va chiu
su didu khién truc tiép cta promoter & mot so mo
nhit dinh du6i diéu kién chdng chiu véi cac yéu t6
stress trong moi truong. Promoter LRR-RLK ctia 1é
ciy dau Medicago truncatula chuyén gen thé hé TO
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va T1 da dugc x4c dinh 1a biéu hi¢n manh duéi diéu
kién chiu man (Lorenzo et al, 2009). Promoter
NtLRR2 ¢ cay thuoc 1a da duogc phan lap va xac dinh
thiy co mot sb yéu td tic dong cis (cis-acting
elements) dap ung vdi cac tac nhan gdy bénh va
stress mudi, nhu 1a W-box, GCC-box... (Xu et al.,
2009). Theo nghién ctru cua Osakabe et al., (2005),
promoter LRR-RLK d3 dugc dua vao vector
pBI101-GUS va dugc bién nap vao cay Arabidopsis
thong qua chung vi khuén A. tumefaciens C58, cac
thi nghiém nhuém hoa mé té& bao véi X-gluc cho
thiy promoter nay diéu khién gen GUS biéu hién
manh dic hiéu trén céc tru dudi 14 mam va md mach
clia cdy chuyén gen khi xir ly voi abscisic acid
(ABA). Tuy nhién, cho dén nay van chua c6 cong bd
nao vé promoter LRR-RLK & cay chuyen gen dudi
tac dong cua As. Vi vdy, trong nghién ciru nay,
ching t6i tién hanh phén lap va nghién ctru hoat
dong ciia promoter LRR-RLK VIII diéu khién tinh
chbng chiu As tir cy Arabidopsis.

VAT LIEU VA PHUONG PHAP
Vit liéu

Gidng Arabidopsis thaliana Col-0 (CS22625)
duoc cung cap boi Trung tdm ABRC cua truong Dai
hoc Ohio State, My, va dugc nuoi trong in vitro tai
Phong thi nghiém Sinh hoc phéan t thyc vat, khoa

Khoa hoc sy séng, trudng Pai hoc qubc gia Cheng
Kung, Bai loan.

Vector tach dong TOPO TA II chtra gen lacZ,
vector chuyén gen pCAMBIA3014 chtra gen khang
hygromycine va gen chi thi f-glucuronidase (GUS),
cic ching vi khuin DH50 va Agrobacterium
tumefaciens GV3101 do Phong thi nghiém Sinh hoc
phan tu thyc vat, khoa Khoa hoc su song, truong Dai
hoc quc gia Cheng Kung, Pai loan cung cap.

Céc hoa chit dugce st dung trong nghién ctru
dugc dat mua tir cac hang co6 uy tin nhu Sigma (M),
Merck (btc), Invitrogen (M¥).

Phwong phap

Diéu kign sinh trwong ciia Arabidopsis va xiv Iy
hoa chat

Hat gidng Arabidopsis duoc khur tring béing
NaClO 1.2% trong 10 phut, sau do dugc rira 4 lan
voi nude cat vo trang. Nhitng hat nay dugc gieo trén
mang nylon dat trén moéi truong MS (Murashige-
Skoog) bd sung 1% saccharose va 1% phytagel,
trong diéu kién nuéi cdy 1a 16 gio chiéu sang va 8

500

Nguyén Thi Thuy Quynh et al.

gid khong chiéu sang & nhiét ¢ 20°C. Sau 4 ngay,
mang nylon c6 chtta cac cdy con Arabidopsis dugc
chuyén sang moéi truong MS chira 200 pM Arsenic.
Sau 24 gid xu Iy As, 18 ciy Arabidopsis dugc cit va
sir dung cho cac thi nghiém tiép theo.

Phéin lip promoter cia gen LRR-RLK VIII tir
Arabidopsis

La Arabidopsis cia cic mau ddi chimg va miu
xir Iy voi As trong 24 gid dugc tach chiét DNA tong
s6 bang kit DNA Plant Mini Kit (QIAGEN, Dirc)
theo huéng dan cua nha cung cip. Mirc d¢ tinh sach
cia DNA dugc xic dinh bing may quang phd
Nanodrop va duoc dién di kiém tra trén gel agarose.

Poan promoter 1,5 kb ciia gen LRR-RLK VIII
(At1g53440) dugc xac dinh trinh tu tir co so dir ligu
promoter cua thyc  vat  Plantpromoterdb
(http://ppdb.agr.gifu-u.ac.jp), va dugc phan lap tu
DNA tong s bang cip moi dic hiéu c6 thém trinh ty
cua hai enzyme gidi han Ps¢l va Spel (pLRR-Ps?1-F:
5°-
TGCACTGCAGTGCAGTATTGTTGCAAAAGGG
TAG-3’ va pLRR-Spel-R: 5’-
GGACTAGTICCTTCTCTTCTTTTTCTTCTCGG-
3”). PCR theo chu trinh nhiét 94°C/2 phut, 35 chu ky
(94°C/15 gidy, 55°C/15 giay, 72°C/1 phuat), 72°C/10
phat. San phém PCR duogc xac dinh trinh tu theo
phuong phap cta Sanger va cong su (1977) trén may
xac dinh trinh ty ABI 3100-Avant (Applied
Biosystems, M¥). Cac vung chirc nang trén promoter
cua gen LRR-RLK VIII dugc phéan tich tir co s¢ dit
litu PLACE (A database of Plan Cis-acting
regulatory DNA Elements,
http://www.dna.affrc.go.jp/PLACE/signalup.html).

Sau khi xac dinh trinh ty, doan promoter ciia gen
LRR-RLKVIII dugc gén vao vector TA-TOPO II, va
bién nap vao té bao E.coli DH5a. Bing phuong phap
chon loc xanh tring, khuan lac don mang vector tai
t6 hop dugc lya chon dé nudi cdy va tach chiét DNA
plasmid. Sau d6 cét plasmid thu dwoc bing hai
enzyme gidi han Pstl va Spel, doan DNA thu dugc
¢6 kich thire 1,5 kb s& duge chuyén tiép vao vector
pCAMBIA1304 di dugc cit bé phan promoter 35S
bing phan tmg lai dudi sy xic tic cia T4 DNA
ligase. Vector tai to hop thu dugc chira promoter
LRR-RLK VIII thay thé doan 35S promoter va truc
tiép diéu khién gen GUS (pLRR:GUS), va dugc
bién nap vao té bao vi khuin A.tumefaciens GV3101
bang phuong phap xung dién dugc tién hanh theo
Sambrook va Russell (2001).
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Sang loc GV3101 mang vector tai to hop trén
mbi truong LB dic bd sung kanamycin 50 mg/ml va
rifamycin 50 mg/ml trong diéu kién 28°C trong 48-
96 gio. Sau d6 chuyén vi khuin sang méi truong LB
long (c6 bd sung hai loai khang sinh trén) & 28°C
trong 24 gio. Pong thoi tién hanh kiém tra doan
LRR-RLK VIII promoter bang phuong phép colony-
PCR véi cap moi dac hiéu. Dich huyén phu vi khuan
mang vector tai t6 hop pLRR::GUS dugc duoc ly
tam ¢ 3000 vong/phut & 4°C trong 10 phut dé thu cin
té bao va pha lodng cho tdi ODgy = 0,8 trong 30 ml
dung dich duong saccharose 5% va 500 ul Silwet L-
77. Tién hanh tao cay chuyen gen bang cach nhing
cay Arabidopsis 21 ngay tudi vao dung dich huyén
phi vi khudn GV3101 chtra vector pLRR:GUS
trong khoang thoi gian 15 gidy theo phuong phap
cua Clough va Bent (1998). Nhiing cdy con nay
dugc trong trong moi truong 16 gio chiéu sang va 8
gio khong chiéu sang ¢ nhiét do 20°C. Hat cay
chuyén gen dugc thu hoach va dugc gieo trong trén
mdi trudng MS rén chira 15 mg/l hygromycm Sau
15 ngay, nhitng cdy con c6 ré phat trién tot s& duoc
lua chon va dugc chuyen ra trong trong chau dét &
diéu kién 20°C.

Kiém tra va phén tich sw biéu hién ciia
PLRR::GUS

Bang k1t DNA Plant Mini Kit (QIAGEN buc),
DNA téng sé duoc tach tir 14 cay chuyen gen T1. Su
¢6 mit ciia gen GUS duoc kiém tra bing PCR véi
cap moi dac hiéu: GUS-F: 5’-
TTCGATAACGTGCTGATGG-3" va GUS-R: 5’-
AATAACGGTTCAGGCACAGCACA-3’. PCR
theo chu trinh nhiét 94°C/2 phut, 30 chu ky (94°C/15
gidy, 55°C/ 15 gidy, 72°C/1 phut), 72°C/10 phat. San
phim PCR dugc kiém tra dién di trén gel agarose
2%.

Dénh gia sy biéu hién ctia gen GUS trong cic
cdy chuyén gen 7 ngay tudi T1 dudi tac dong cua
100 va 200 uM Arsenic trong 24 gid. Cac mau ciy
duoc ngdm ngap trong dung dich 5-bromo-4-chloro-
3-indolyl glucuronide (X-gluc) ndng do 0.05%, dé
12 gio trong t6i & nhiét do 37°C. Loai bo diép luc
bang cdn 90% trong 2-3 gid cho dén khi nhan rd
mau xanh lam dac trung (Jefferson et al., 1987).

Phan tich biéu hién ciia gen LRR-RLKVIII ¢ mirc
do phién ma i i
La cay Arabidopsis chuyén gen 4 ngay tuoi

thé hé T1 vé6i cac mau d6i chirng va mau xir Iy véi

100 va 200 uM Arsenic trong 24 gi¢ dugc st dung
dé tach RNA tong sé bang kit RNAeasy Plant
Mini Kit (QIAGEN, Dtrc) theo huéng din cta nha
cung cap. 1 pg RNA tong sé duoc sir dung dé tong
hop cDNA béng ImProm-II Reverse Transcription
System (Promega, USA) véi mdi oligo (dT)s. Su
biéu hién cua gen LRR-RLK VIII dugc kiém tra
bang phan tng PCR v&i cip mdi dic hiéu: pLRR-
F: 5-GTCTGTCGTGTCACAAACATAC-3" va
pLRR-R: 5’-TTGAGATTGCTCAAGGACTCAG-
3, voi chu ky nhan gen la: tach day don ¢ 94°C
trong 2 phut, tiép theo d6 1a 30-35 chu ky: 94°C
trong 15 gidy, 56°C trong 30 gidy, 72°C trong 60
gidy, kéo dai phan tng cubi 1a 72°C trong 10 phiit.
Gen actin duoc sit dung nhu mot dbi ching noi
sinh nhdm chimng t6 mirc d6 biéu hién & cac miu 1a
nhu nhau.

KET QUA VA THAO LUAN

Phén 13p va thiét ké vector pPCAMBIA 3104 chira
promoter gen LRR-RLK

Cip mdi pLRR-PstI-F va pLRR-Spel-R dugc
thiét ké duya trén trinh ty d3 duoc xéac dinh trén co sé
dir li¢u PlantPromoter DB, voi kich thudc tuong ting
v6i tinh toan 1y thuyét 1a 1,5 kb. Két qua trén hinh 1
cho thiy san pham PCR dic trung co kich thudc
dung voi kich thudc ctia doan promoter can khuyéch
dai. San phérn PCR nay da dugc xac dinh va so sanh
trinh ty nucleotide da dugc cong bd trén ngan hang
gen. Két qua cho thay promoter LRR-RLK VIII
dung véi trinh ty gdc cia gen va nim dung theo
khung doc m¢, do d6 doan promoter nay dugc
Chuyen vao vector tai to hop TA-TOPO 1I véi cap
moi ddc hidu co chira diém nhén biét cua enzyme
gidi han Psil va Spel ¢ hai ddu. Sau d6, doan
promoter nay dugc cit bang Psf va Spel roi dugc
chén va thay thé ving gen promoter 35S ctia vector
pCAMBIA1304 di dugc cit bo promoter 35S bing
hai enzyme tuong ung. Céhu tric vector
pCAMBIA1304 c6 chira doan gen GUS duogc dat tén
la pLRR::GUS. Két qua nay di dugc chimg minh
trén hinh 1, kich thuéc doan gen GUS duoc thiét ké
voi cap modi ddc hiéu 1a 483 bp twong tng voi két
qua PCR. Vi vy, céu trac nay dugc bién nap vao vi
khuan 4. tumefaciens GV3101 bang phuong phap
xung dién dé& phuc vu cho thi nghiém chuyén gen
vao cdy Arabidopsis.
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Hinh 1. Két qua thiét ké vector pCAMBIA1304 mang promoter gen LRR-RLK VIII phén lap tr Arabidopsis. M: Marker; 1:
vector pPCAMBIA1304 tai td hop chiva doan gen promoter 1,5 kb dwgc cat bang Pstl va Spel; 2: vector pPCAMBIA1304 tai t&

hop chira doan gen GUS 0,5 kb.

Phan lap cac dong Arabidopsis mang promoter
gen LRR-RLK VIII

CAu tric gen pLRR::GUS duoc chuyén vao
ciy Arabidopsis 21 ngay tudi thong qua vi khuin
A.tumefaciens. Vector pCAMBIA1304 cé chua
gen khang hygromycin, do d6 hat chuyén gen
Arabidopsis thé hé TO duogc trong trén moi trudng
MS ran c6 chira 15 mg/l hygromycin. Két qua cho
thdy, hon 10 cay chuyen gen c6 kha nang sinh
truong va phat trién tot, trong khi d6 nhing ciy
khac khong thé phat trién dwgc trong méi truong
khang sinh hygromycin (Hinh 2A). Nhiing cay
chuyén gen nay dugc chuyén ra trong trong chiu

d4t dé thu hoach hat cho cac thi nghiém sau hon.
DPdng thoi dé khang dinh sy c6 mit cua gen chi thi
GUS trong cac dong céay chuyen gen nay, DNA
tdng sb tir 1a cua 3 cay chuyén gen duoc tach chiét
va st dung lam khuon cho phan ung PCR véi cép
mdi dic hiéu cua gen chi thi GUS. San phim PCR
cho thiy ca 3 dong chuyén gen pLRR::GUS (cac
giéng s6 tir 1 dén 3) déu xuét hién 1 biang DNA
dac hi¢u twong ung voi kich thudce theo tinh toan
1a 483 bp, trong khi d6 ¢ cdy Arabidopsis khong
chuyén gen (giéng sb 4) khong co su xuét hién
bang DNA nay (Hinh 2B). Nhu vdy ¢ mtc do
phan tir c¢6 thé nhan thdy ring gen GUS da duoc
chuyén thanh cong vao cdy Arabidopsis.

<€—(0,5 kb

(L))

Hinh 2. Chon dong cay chuyén gen trén moi trong chon loc bb sung hygromycin (A) va két qua PCR nhan gen GUS (B) tir
DNA téng sé ctia 3 dong chuyén gen (1- 3) va dong cay khang chuyén gen (4) (M:Marker).
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Phén tich sy biéu hién cia gen GUS trén ciy
chuyén gen T1

Gen GUS ma hoa enzyme B-glucuronidase co
kha ning phan giai co chat X-Gluc thanh san
phém c6 mau xanh lam dac trung. Do dd, cac nha
khoa hoc da thiét ké gen GUS vao vector chuyén
gen dé lam chi thi dé nhén biét cac mo hay té bao
thyc vat mang gen chuyén (Jefferson et al., 1987).
Trong nghién ctru nay, dé danh gia mirc d6 hoat
dong cua promoter LRR-RLK VIII ¢ thé hé cay
T1 chuyén gen, chiing toi tién hanh thi nghiém gay
stress voi As voi hai ndng d6 khac nhau. Két qua
nhudém véi X-Gluc & cac cdy chuyén gen cho thay
phén md mach va tru dudi 14 mam cua cac cay

chuyén gen trong trong mdi truong As véi ndng
d6 100 uM As va 200 uM As (Hinh 3B, C) c6 mau
xanh ddm hon so v6i miu ddi chirng (Hinh 3A).
Két qua nay chung to gen GUS thuc sy co mit
trong genome cua ciy chuyén gen Arabidopsis thé
hé T1 va dugc didu khién manh bgi promoter gen
LRR-RLK VIII. Yuriko va cong su (2005) da chi
ra rang, mirc do biéu hién gia ting cta promoter
gen PRK1 trong cady Arabidopsis bi xu ly véi 100
uM ABA (Abscisic Acid) trong 10 gio so vdi cay
d6i chimg. Két qua cho thiy hoat tinh GUS duoc
phat hién rat 1o trong mo mach, la mim va try
du6i 14 mam cia cdy Arabidopsis duéi tac dung
cua ABA.

Hinh 3. Phan tich bidu hién gen GUS & cay chuyén gen pLRR::GUS trong méi triwerng déi chirng khdng c6 As (A), va mdi

truong chira 100 uM As (B) va 200 uM As (C).

Su biéu hi¢n ciia gen LRR-RLK VIII trén ciy
chuyén gen T1

Sy biéu hién cia gen LRR-RLK VIII & mirc do
phién mé cua cay chuyén gen T1 duéi cac diéu kién
stress boi As véi hai ndng d6 khac nhau (100 va
200 uM) duge phan tich biang ky thuat RT-PCR.
Két qua cho théy su biéu hién manh cua gen LRR-
RLK VIII & cdy chuyén gen dudi sy diéu khién cua

bC 100 As

promoter so v6i cdy ddi chimg ¢ diéu kién thong
thuong (Hinh 4). Hon nita, khi phan tich sdu hon
cac vung chuc nang trén promoter LRR-RLK VIII
dya trén co s& dir liéu PLACE, mot s yéu t6 diéu
hoa cis ciing nhu 1a cac box quan trong da dugc xac
dinh (Bang 1). W-box va ABRE ciing dugc tim
thdy trong promoter LRR-RLK & cay thudc 14 lién
quan dén dap tng chdng chiu bénh va cic stress
mudi (Xu et al., 2009).

200 As

Actin

_ LRR-RLK \"III |

Hinh 4. Sy biéu hién cia gen LRR-RLK VIl trong cay chuyé&n gen bang RT-PCR.
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Bang 1. Xac dinh trinh tw va vi tri ctia cac yéu té cis cla
promoter LRR-RLK VIII.

Yéu té Cis Trinh tw Vi tri
W-box TTGAC -1300
-885
-475
WB- box TTTGAC -886
-476
LTRE CCGAC -988
TATA-box TATAAAT -638
-322
ABRE ACGTG -1324
-472
KET LUAN

Trong nghién ctru nay, chiing to6i d@ phan lap va
thiét ké dugc vector tai t6 hop pPCAMBIA1304 chita
doan promoter LRR-RLK VIII va gen GUS va dugc
chuyén thanh coéng vao cdy mé hinh Arabidopsis
thong qua chung vi khuén A.tumefaciens GV1301.
Viéc biéu hién cua gen GUS thong qua phan tng
nhuém héa mé té bao véi X-gluc di chimg minh sy
didu khién biéu hién ciia promoter LRR-RLK VIII
duéi tac dung ctia Arsenic.
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SUMMARY

The Leucine-rich repeat receptor-like kinase (LRR-RLK), that is a receptor-like kinase consists of leucine
rich repeat fragments, plays an important role in the plant growth and development as well as enhancing
resistance ability against environmental stress factors. LRR-RLR promoter has been studied to increasing gene
expression during stress conditions the stress conditions with salt, paraquat... However, no report has been
studied on activity of LRR-RLK promoter in Arsenic (As) stress. Arabidopsis is a genome sequenced-model
plant and has been widely used in the studies of important traits. In this study, LRR-RLK promoter was
isolated from Arabidopsis, and constructed in plant expression vector pPCAMBIA1304. In which, LRR-RLK
VIII promoter drives the activity of GUS (beta-glucuronidase) gene. The functional regions of the LRR-RLK
VIII promoter were determined and exposed some important regulatory elements such as W-box and ABRE
using the database of Cis-acting Data Plan Regulatory DNA Elements (PLACE). Using the histochemical
staining hypocotyls of T1 transgenic plant with X-gluc subtrate indicated that LRR-RLK VIII promoter driven
activity of GUS gene is tissue-specific in tissue vessel and hypocotyls of T1 during As stress. The increase
expression of LRR-RLK VIII gene in transgenic leaves under As stress compare to control ones were also
observed by RT-PCR technique.
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