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PHAN TICH GEN MA HOA PROTEIN GIAU METHIONINE TREN CAY

Arabidopsis thaliana TRONG PIEU KIEN BAT LOI
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TOM TAT: Methionine (Met) c6 vai tro quan trong trong té bao thuc vat. Su 6xi hoa Met trén
phén tur protein gay ra boi goc oxy hoa tu do co thé gay rdi loan qua trinh trao ddi chit, dan truyén
tin hiéu, 1am suy yéu hodc gay chét t& bao. Trong nghién ciru nay, ching t6i di tim dugc 121
protein giau Met (AtMRP) tir co s¢ dir liéu genome cua cdy Arabidopsis thaliana, trong do, khoang
50% s gen la chua duoc xac dinh chirc nang. Dua trén cic nghién ciru trude day vé biéu hién ciia
gen trong diéu kién bat lgi, chung téi di xac dinh dugc 23 va 16 gen AtMRP cb mirc 6 phién ma
tang va giam tuong tmg trong diéu kién han, 11 va 17 gen c6 mirc biéu hién ting va giam khi xir Iy
man. Trong sb cac gen nay, c6 10 dap Gmg gen phién ma véi ca han va min. Gen AT4G33467 déap
u’ng manh nhat va c6 d6 biéu hién trong diéu kién han cao gp 337,5 lan so v&i ¢ diéu kién thuong.

Gen bi kim ham phién m3 manh nhat 1a AT3G55240, giam tuong tmg 60,3 va 26,9 lan khi xu ly
han va man. Cy Arabidopsis RBC1 siéu biéu hién gen AT3G55240 man cam hon so véi cay | kiéu
dai trong diéu kién man (NaCl 175 mM). P4y la nhiing bang chimg dau tién va quan trong vé vai
tro cia gen ma hoa MRP trong dap tmg voi diéu kién bét loi & thuc vat, mé ra huéng nghién ctru
ting dyung cac gen nay trong chon tao giéng bang cong nghé sinh hoc.

Tir khoa: Arabidopsis thaliana, 3 man, kho han, methionine, protein giau methionine.

MO PAU

Thuyc vat 1a ngudn cung cp protein chi yéu
cho toan bg sinh gidi. Protein thuc vat duoc cau
thanh tir hon 20 loai axit amin, trong d6 quan
trong nhit 14 mot sb axit amin khong thé thay
thé. Methionine (Met) 1a mot axit amin can
thiét, co vai trd quan trong trong doi séng sinh
gidi ndi chung, la tién chat tao ra mot sb hop
chit trao doi thir cip thiét yéu trong té bao. Ma
héa cho bo ba mé ddu AUG, Met 14 tin hi¢u bat
dau cho qua trinh sinh téng hop chudi
polypeptide. Met diéu hoa trao ddi chit thong
qua dan xuat S-Adenosyl Methionine (SAM), 1a
phén tir cung cip nhom methyl (-CH;) cho cac
phan trmg dién ra trong té bao. SAM ciing tham
gia vao chu trinh sinh téng hop ethylene [36],
vitamin B; va mot s hop chét lién quan dén
qua trinh ting truong va biét hoéa té bao,
apotosis, cAn bang ndi méi nhu polyamine,
spermidine, spermine [13, 19]. Tuy la mot axit
amin thlet yéu, nhung ham luong Met ¢ mot s6
cay trong quan trong lai rit thap, dién hinh nhu
0 khoai tay (Solanum tuberosum) c6 ham lwong
Met dat 30 mg/100 gam, trong khi lta (Oryza

sativa), laa my (Triticum spp.), ngd (Zea mays),
va dau tuong (Glycine max) ciing chi chiém
twong tmg 1a 170 - 220 - 190 - 580 mg trén mdi
100 gam [28]. Vi thé, nghién ctru v& vai tro cia
Met trén thyc vat luén nhan dugc sy quan tdm
trén thé gidi, nhat 1a & cac nudc dang phat trién,
noi ¢6 tinh trang mét can bang dinh dudng xay
ra rat nghiém trong [39].

Cay trong ludn chiu tac dong tir cac yéu tb
bét lgi cia moi truong, dic biét 1a yéu té han va
min gy ra boi tinh trang bién doi khi hau, tir do
anh hucmg dén su sinh trudng, phat trién va lam
sut glam nang suat. Ban chét cua qua trinh nay
1a sy mit cin bang trong qua trinh san sinh va
loai bo gbc 6xi hoa ty do chira 6xi (Reactive
Oxygen Species, ROS) trong té bao. Tac dong
cia ROS lam thay d6i cAu trac din dén mat
chirc ning cia cic chit phan tir 16n nhu DNA,
RNA, lipit va protein, tir d6 gy réi loan qua
trinh trao d6i chit ndi bao, tham chi co thé giy
chét té bao [9, 18]. Met 13 mét a-axit amin chira
luu huynh dac biét nhay cam véi ROS do cé
gbc 6xy nguyén tir, chung dé dang bi oxi héa
thanh dang MetO (Methionine Sulfoxide) va
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cudi cung thanh dang MetO, (Methionine
Sulfone) [15, 33]. Su 6xi hdéa Met, dac biét 1a
Met lién két trén phan tr protein giy ra bai
ROS dan dén nhirng héu qua nghiém trong cho
té bao [17]. Két qua cua su thay d6i cAu trac cua
phan tir protein chira Met, nhat 13 nhém protein
giau Met (Met-rich protein, MRP) la thay doi
cau hinh cua enzyme, gdy roi loan cac phan tmg
sinh hoa ndi bao, day nhanh qua trinh lao hoa
hodc giam suc song cho cdy trong [32]. Xinwen
et al (2012) [34] da x4c dinh dugc 7 MRP thiéu
Cys (0-2% Cys) trén nhiéu ddi tuong, qua do
danh gia muc d6 cua chung vdi cac tac nhan 6xi
héa. Trudéc d6, Takahashi et al. (2011) [30]
cling da nghién cru vai trd ciia mot trong sO
MRP quan trong lién quan dén chudi dan truyén
tin hiéu trong té bao 1a calmodulin théng qua
Arabidopsis thaliana.

Muc tiéu ctia nghién ciru nay nham xéac dinh
cac gen ma hdéa MRP trén cdy Arabidopsis
thaliana va vai trd clia no trong viéc dap 1’Ing
clia cay trbng v6i didu kién bét loi ciia mobi
truong. Bang cac ‘phuong phap tiép cn tin sinh
hoc, chung t6i tién hanh (1) tim kiém va phan
tich gen ma hoa MRP trén cdy Arabidopsis
thaliana, (2) danh gia mirc d6 biéu hién cua gen
méd héa MRP trong diéu kién bét loi, (3) tir cac
cac két qua do du doan gen md hoéa MRP tham
gia vao dap ung véi diéu kién bat loi, va cudi
cung, (4) str dung phuong phap thuc nghiém dé
danh gia tinh khang man ctia mot gen dugc xac
dinh 1a quan trong dya trén khai thac co s¢ dir
lidu. Két qua nay s& cung cip nhirng thong tin
quan trong phuc vu nghién ctru chirc nang gen
lién quan dén tinh chdng chiu diéu kién bét lgi &
cay trong

VAT LIEU VA PHUONG PHAP NGHIEN CUU

Sau khi tim dugc cadc gen ma hoa MRP déap
g phién mi véi diéu kién bat loi, chung toi
tim cac dong Arabidopsis dot bién mit chirc
ning (knock-out mutant) hodc biéu hién qua
muc cac gen nay tir co s¢ dit liéu cua Trung tim
Tai nguyén Arabidopsis (ABRC, Ohio, Hoa Ky)
hodc Trung tam Tai nguyén sinh hoc RIKEN
(RIKEN Bioresource Center, Nhat Ban). Hat
Arabidopsis kiéu dai, ching Columbia (Col-0)
va dong siéu biéu hién gen md héa MRP st
dung trong nghién ctru nay duoc tim thiy trong
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“thu vién FOX” dugc cung cip boi Trung tim
Tai nguyén sinh hoc RIKEN.

Moi truong nudi cdy la khoing co ban
Murashige & Skoog (Duchefa, Ha Lan), bo
sung 0,7% agar. Méi truong dugc didu chinh vé
pH 5,5 trudce khi khir trung. Khang sinh dugc su
dung dé chon loc hat chuyén gen 1a hygromycin
B (Sigma, Hoa Ky).

Phirong phdp tim kiém va chii giai MRP

Trinh ty polypeptide cua Arabidopsis
thaliana 1y tir co s dit liéu Phytozome v9.0
[10] dugc st dung dé tim kiém tit ca cac
protein c6 it nhit 95 axit amin va chira nhiéu
hon 6% Met bﬁng mot doan ma chay trén nén
java.

Trinh ty polypeptide ciia gen ma hoa MRP
v6i dinh dang fasta dugc dua vao phé”m mém
MAPMAN  (http://mapman.gabipd.org), su
dung bo chu gidi cia Affymetrix danh cho
Arabidopsis theo dit liéu TAIR ban 9.0 [31].

Phuwong phép di dodn vi tri cia MRP trong té
bao

Tép fasta chua trinh tu cia MRP trén
Arabidopsis thaliana duoc sir dung dé khai thac
trén 3 co so dit lidu tryc tuyén bao gdm TargetP
(http://www.cbs.dtu.dk/services/TargetP/),
pSORT (http://www.psort.org/), va CELLO
(http://cello.life.nctu.edu.tw/) [8, 14, 37].
Phuwong phap phan tich dir liéu microarray

Dir liu biéu hién gen trong diéu kién
thuong va bat loi dugc thu thap tir co so dit liéu
GEO cua NCBI
(http://www.ncbi.nlm.nih.gov/gds/) [2, 7]. S
liu tr cac nghién ctru trude day cua chiing toi
[23, 24] duogc tai xudng va phan tich bang MS
EXCEL.

Phuong phdp ddnh gid mirc do dap ing cua cdy
chuyén gen trong diéu kién mdan

Hat Arabidopsis chuyén gen (do Trung tdm
Tai nguyén sinh hoc RIKEN cung cap) dugc
tréng trén moi truong 2 MS agar ¢o bd sung
hygromycine & ndng d6 15 mg/1 d chon loc.

Dé thir nghiém tinh khang man, cay chuyen
gen va ciy kiéu dai dwoc ndy mam trén moi
truong 2 MS. Cay non 12 ngay tudi sau do
dugc chuyén sang moéi truong » MS agar bd
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sung mudi NaCl ¢ ndng do 175 mM [38]. Cay
song sot trén moi treong mudi sé& duge dém tir
ngdy thir 3 dén ngay thir 7.

TAt ca cac thi nghiém dugc lip lai ngiu
nhién 3 1an, mdi lan gieo it nhat 15 hat/dia dé
dam bao do tin cay cho quan sat. Cac mau duoc
dit trong phong nudi ciy véi diéu kién 16h
sang/8h t6i, nhiét do 22+2°C.

KET QUA VA THAO LUAN
Tim kiém va md ta gen ma héa protein giau
Met trén Arabidopsis thaliana

Trong nghién ctru ndy, tit ca nhirng gen ma

hoéa cho protein co kich thude 16n hon 95 géc
axit amin va chira ham lugng Met chiém it nhat
6% trich xudt tir co s dit liéu Phytozome v9.0.
Qua chon loc, 121 gen ma hoéa cho MRP
(AtMRP) da duoc phat hién, cdc gen nay phan
b rai réc trén toan bd genome cua Arabidopsis
thaliana. Trong sb d6, c6 43 gen md hoa cho
MRP c¢6 ham lugng Met 16n hon 7%, dac biét
c6 2 gen 1a AT4G16980 va AT1G33820 ma hoa
cho protein co6 kich thude twong ung 1a 164 va
182 axit amin, chira 15,95% va 16,02% Met.
121 gen AtMRP tng vién tiép tuc dugc phin
tich chuc nang gen thong qua cong cu
MAPMAN.

Bang 1. Gen ma hoa MRP trén cay Arabidopsis thaliana

MO ta chltc nang gen AtMRPs %
Mang kim loai 2 1,80
Lién quan dén stress 1 0,90
Hinh thanh RNA 4 3,60
Phién mad RNA 20 18,01
Bién d6i protein 12 10,81
Con dudng tin hiéu (Ca™) 6 5,40
Chu ky té bao 3 2,70
Phat trién 1 0,90
Van chuyén (kim loai) 6 5,40
Chua x4c dinh - Chua duoc biét dén 56 50,45

Mot gen co thé duoc phan loai vao nhiéu hon mdt nhém chic nang.

MAPMAN la mét cong cu cho phép chu
giai chitc nang gen. Theo Thimm et al. (2004)
[31], MAPMAN xac dinh chirc ndng cia gen c6
thé tham gia vio mot phan ciia qué trinh trao
d6i chit, hoic c6 chic ning cu thé (nhu tong
hop protein), dap ung sinh hoc (nhu gen tham
gia vao trao d6i chit va/hodc dap tmng vai
hormone), hodc ma hoa cho cac ho enzyme ma
chirc nang ctia ching chua r6. Pay dugc danh
gia 1a ung dung rét hitu ich, cho phép phan loai
gen theo nhom chirc ning. Két qua cho thay,
khoang 50% gen AtMRP chua rd hodc chua xéc
dinh dugc chirc ning trong té bao. S6 con lai
dong vai tro quan trong trong té bao, chung
tham gia vao hau hét cac qua trinh xdy ra noi
bao. Trong nghién cru nay, da xac dinh dugc 9
nhom chirc ning, & day hiéu 1a 9 chu trinh trong
té bao ma cac MRP tham gia vao (bang 1). Qua
trinh phién ma (c6 20 AtMRP, chiém 18,01%),
bién déi protein (12 AtMRP tuong duong

10,81%) va con duong tin hiéu Ca®" (twong ting
v6i 6 AtMRP, chiém 5,4%) la 3 nhom chirc
nang chinh c6 sy tham gia cua MRP. Bén canh
d6, mot s6 MRP ciing rai rac trong cac chu trinh
quan trong khac nhu lién két va van chuyén kim
loai, tuong tac v&i yéu t6 bat loi, hinh thanh
RNA, chu ky té bao, lién quan dén sy phat trién
ctia té bao. Nhitng phan tich nay da phong doan
vai tro cua cac protein giau Met vao trong té
bao thyc vat. Didu ndy ciing cho thdy, trong
truong hop c6 yéu t6 bat loi tac dong dén té bao
thuc vat va ROS duoc tao ra, cic MRP nay dé
dang bi 6xi hoa, tir @6 lam rdi loan nhitng chu
trinh nhu d& phan tich, gay tén thuong té bao.
Dé nhan biét dich dén cua MRP trong té
bao, chung t6i da sir dung 3 cong cu bao gom
TargetP, pSORT va CELLO dé du doan dua
trén trinh tu polypeptide ciia 121 MRP [8, 14,
37]. Muc dich cua viéc du doan nay nhim biét
rd hon vi tri hoat dong ctia MRP trong céc bao
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quan, tir d6 c6 thé suy ra vai tro va chirc ning
cua chung. C6 21 MRP dugc du doan co6 dich
dén & luc lap, trong khi chi c6 9 MRP duoc du
doan 1a cu tré trong ty thé cua té bao thyuc vat.
Dé ting mirc d6 tin cdy cua két qua, chung toi
da kiém chung lai vi tri bao quan ma 121
AtMRP cu tri bang phan mém Blast2GO phién
ban 3.1 [5] va ciing di dém dugc 9 trinh ty
AtMRP trén ty thé. Didu nay lam ting muc do
tin cdy tir két qua du doan vé dich dén cia MRP
trong té bao. Nhu da biét, luc lap va ty thé 14 hai
bao quan san sinh ROS [1, 21], chinh diéu nay
lam cac MRP cu tri trong d6 dé dang bi 6xi hoa
khi luong ROS ting cao do yéu té bét loi tac
dong. Nhu vay, két qua dy doan vi tri cu tra cia
MRP trong té bao budc dau c6 thé nhan dinh
dugc vai tro ciia ching tham gia trong cac
bao quan.
Mitrc d9 phién mi ciia AtMRP trong diéu
ki¢n thwong va didu kién bt lgi

Trong nghién ctiu nay, yéu td bat loi duoc
chiing t6i quan tam la han va d6 mén cao. Day
dugc coi la nhitng yéu t6 gdy nguy hai nhit cho
thyc vat, anh huong nghiém trong dén sinh
trudng, phat trién va nang sut cua cay trong

[26, 32]. Dua trén két qua phan tich biéu hién
gen biang microarray cong bd trude ddy trén ciy
Arabidopsis thaliana xtt ly han va min, chiing
toi da khai thac dugc murc d9 phién ma cua gen
AtMRP [23, 24]. Nishiyama et al. (2013) [24] da
nghién ctru dit liéu biéu hién ctua dong dot bién
AHPs va kiéu dai (Col-0) trong diéu kién han va
da nude (d6i chimg). Két qua phan tich duoc
thu thap tr GEO c6 ma truy cédp la GSE42290.
Trong mdt nghién ctru khae, dir liéu biéu hién
cua dong dot bién thiéu cytokinin IPT va chung
dai trong diéu kién xu Iy d0 man cao va dbi
chimg dugc danh gia dé tim hiéu vai tro cia
cytokinin trong dap Gmg bat loi vé mudi [23].
Dir liéu cua nghién ctru dugc truy cép theo sd
hi¢u series GSE32087.

Nhitng gen c6 mirc d6 phién ma thay doi
(fold change) it nhat 2 lan dugc coi 1a co dap
g trong diéu kién bét lgi. Két qua chung t6i
thu dugc 23 va 16 gen AtMRP c6 mitc d§ phién
ma ting hodc giam tuong mg trong diéu kién
han, 11 va 17 gen c6 mirc d§ phién ma tang va
giam twong ung khi xir Iy man. Khai thac di
liéu trong hai diéu kién han va man, chung toi
phat hién dugc 10 gen AtMRP cé dap ing phién
ma trong ca hai diéu kién han va min (bang 2).

Badng 2. Gen AtMRP c6 mirc d0 phién ma dap Umg vdi han va do mén cao

S Met Xur 1y han Xur ly man

T Gene ID (%) Mure do q- Mire do q- MO ta gen

T thay doi  value  thay doi value

1 ATIG32560 6,02 135,3 0,002 3,3 0,005  Protein chira viing LEA nhém I [4]

2  ATIG33860 8,55 2,4 0,092 2,2 0,003 Chua bjét protein

3 AT3GS5240 6,12 -602 0,007 269 0,001 Sicubieuhién dindén sy “gia
vang ua trong anh sang” [16]

4  AT3G59900 6,2 10,7 0,011 -2,6 0,015 Chuard chitc nang

5 AT3G62090 6,38 64,6 0,020 2,3 0,002  Nhan t6 phién ma [6] i
Gen gia ma hoa ho chuoi truyén

6  AT4G12334 6,25 -9.8 0,003 -3,0 0,005 dién %u P450 [20] Y

7  AT4G33467 8,91 337,5 0,002 6,2 0,023  Chuard chirc nang

8 AT4G34590 6,33 8,3 0,004 3,3 0,002  Nhan té phién ma [27]

9  AT5G42325 6,03 2,7 0,028 2,4 0,049  Nhan té phién ma IIS [29]

10  AT5G67390 17,43 -42 0,015 -4,1 0,001  Chua rd chirc nang

Cu thé hon, gen AT4G33467, nim trén
vung chua dugc chi giai trong bd gen cua
Arabidopsis thaliana [22], c6 mirc d§ phién ma
tang 337,5 lan trong diéu kién han va tdng
khoang 6,2 lan trong diéu kién min (bang 2).
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Mot gen khac nhu AT1G32560, ma hdéa cho
protein chira vung domain LEA nhém 1 lién
quan dén sy cam Ung véi diéu kién mit nudc
[4], gen nay dugc ting cuong biéu hién gip
135,3 lan trong diéu kién han (bang 2). Nguoc
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lai, gen bi kim ham biéu hién manh nhit la
AT3G55240, mirc d6 biéu hién cua gen nay
giam twong tng 14 60,3 va 26,9 lan trong diéu
kién han va man (bang 2). Ichikawa et al.
(2006) [16] di bao co vé su siéu biéu hién cua
gen ndy gay ra hién tuong “gia vang 0ia trong
diéu kién anh sang” (Pseudo-Etiolation in Light,
PEL). Bén canh d6, gen AT3G62090 duoc cho
14 ma héa cho yéu t phién ma bHLH nhan biét
yéu tb diéu hoa Myc [6], c6 mirc dd biéu hién
duogc ting cuong gap 64,6 va 2.3 1an trong khi
xUr ly han va man (bang 2).

Du doan vi tri cu tru cua cac gen ting vién
c6 thé dwa ra mot sé gia thuyét cho nhing
nghién ciru tiép theo. Gen AT1G32560 mi hoa
protein LEA nhom 1 dugc du doan c6 dich den
& ty thé. Véi mire d6 phién ma ting cudng gip
135,3 lan trong diéu kién han, protein ma hoa
boéi AT1G32560 duge san xuat lién tuc s& tham
gia vao co ché chéng chiu han va bao vé bao
quan khoi tac dong cua han. Mt vai bao cao da
chi ra rang, siéu biéu hién mot sé gen LEA co
thé cai thién tinh chéng chiu cua cdy chuyén
gen [25, 35]. Goyal et al. (2005) [3] da tim ra
protein LEA nhom [ tir lta my co thé ngan chan
su két dinh cua mot s6 protein bi mat nudc
trong té bao [11]. Gan day, nguoi ta da phat
hién ra protein LEA nhém I & thuc vt ciing ton
tai trong vi khuan Bacillus subtilis va dong vat
khong xuong séng Artemia franciscana. Hon
nita, tr vai tro ngdn chan su bét hoat enzyme
cta vi khuén trong diéu kién xur Iy dong c6 thé
goi y ra dugc vai tro tuong ty cua protein nay
trén thuc vat.

Vai tro ciia viéc siéu biéu hién AT3G55240
trong diéu kién min & cay Arabidopsis

Gen AT3G55240 1a gen bi kim ham manh
nhét trong diéu kién bit loi. Piéu nay cho phép
dit ra gia thuyét vé vai tro cua gen AT3G55240
trong su man cam cua cay Arabidopsis thaliana
dbi voi diéu kién bat loi. Dé kiém chimg gia
thuyét nay, ching toi danh gia kiéu hinh trong
diéu kién bét lgi cia cay kiéu dai va cdy siéu
biéu hién gen nay.

Dau tién, hat ciy Arabidopsis dong chuyén
gen dugc lya chon va thu thap tir Trung tam Tai
nguyén sinh hoc RIKEN, dit tén la RBCI1
(RIKEN Bioresource Center 1). Dong nay siéu

biéu hién gen AT3G55240. Pay la dong duoc
tao ra tu ching Agrobacterium GV3101 chira
vector 35S:AT3G55240 bién nap vao ciy md
hinh Arabidopsis thaliana thong qua bién phap
nhiing hoa. Hat giéng thu thip vé dugc gieo trén
mbi trudng chon loc dé kiém tra ty 1& dong hop
tir, sau d6 so sanh kiéu hinh voi ddi chimg dé
xac dinh mtc do dbng nhit vé mat kiéu hinh
giita cac hat chuyén gen. Ket qua cho thay, hat
chuyén gen RBC1 ndy mam va phat trién binh
thuong trén méi trudng chon loc, khong xuét
hién thiy hién tuong cay chuyén gen bi chét
trang sau khi nay mam trén moi truong bd sung
hygromycine. Pidu ndy ching t6 ty 1& nady mam
cua hat thi nghiém dat trang thai tot, hat chuyen
gen déu ¢ trang thai dong hop tir, dat du yéu ciu
dé tién hanh phan tich mtc d6 dap tmg cia ciy
chuyén gen ddi voi diéu kién bat lgi. Quan sat
kiéu hinh hat chuyén gen RBC1 va déi chimg,
chiing t6i nhan thiy 1a cia RBC1 ¢ 4-5 tuan tudi
tré di c6 mau xanh nhat hon rd rét so véi ddi
chirmg (hinh 1a). Kiéu hinh nay duoc goi 14 hién
tuong “gia vang tia trong anh sang” da ghi nhan
trong nghién ctru trude day [16]. Ichikawa et al.
(2006) [16] khi xem xét déc tinh cua luc lap cua
kiéu hinh PEL khong nhan thdy sy khac biét 16n
so v6i ddi chung, chimg té kiéu hinh PEL
khong anh huéng dén qua trinh quang hop cta
dong RBC1.

Dé danh gia mic d¢ min cam cia dong
chuyén gen AT3G55240 _trong diéu kién min,
chiing t6i xac dinh ty 1& séng sot cia cdy chuyen
gen trén mdi trudng /> MS 6 bd sung muoi
NaCl & nong dd 175 mM. Quan sat so0 lugng
cay chét tring 14 sau xu Iy cho thay, dong
chuyén _gen RBCI va d6i chimg déu cd biéu
hién man cam trong diéu kién NaCl nong do
cao. Sau 5 ngdy xu ly, bt dau quan sat thiy
hién tuong 14 bi chét trang trén cac mau cay. T
ngay thir 6-8, s6 lugng cay chuyen gen RBCI1 bi
chét trang tang nhanh, so véi d6i ching (hinh
1b). Két qua nay cho thdy, viéc siéu biéu hién
gen AT3G55240 da lam ting tinh man cam cua
ciy Arabidopsis v6i diéu kién man.

O cay chuyén gen, protein md hda bai
AT3G55240 lién tuc dugc tong hop, va vi thé,
cic phan tir giau Met nay dé dang bi oxi hoa
giy bién tinh bai ROS tich tu trong té bao trong
diéu kién bat loi. Viéc ton tai mot lugng 16n
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protein ndy nhung bi mat chiic ning trong té
bao c6 thé 1a Iy do khién cdy chuyén gen

3 tuln tudi

wT RBC1 WT

Ngay 5

man cam hon v&i diéu kién bat loi so véi
doi chung.

v
S,
5 tuﬁn tudi

WwT RBC1 WT RBC1

Hinh 1. Thi nghiém danh gia mac d6 dap tng ciia dong RBC1 trong diéu kién min

A. Sy sai khac vé hinh thai cdy chuyén gen RBC1 80 Vi dbi chung;
B. Ty 1€ sOng s6t cua cay non chuyén gen RBCl1 trong dicu kién 175 mM NaCl.

KET LUAN

Nghién ctru da xac dinh dugc 121 gen ma
hoéa MRP trén Arabidopsis thaliana. Khoang
50% MRP di biét chirc ning déng vai trd quan
trong trong té bao nhu diéu hoa phién mi va con
duong tin hiéu Ca®". Trong s6 121 MRP, c6 21
protein co dich dén 1a lyc lap, trong khi d6 9
MRP cu tra & ty thé.

Qua khai thac dir liéu biéu hién gen, da xac
dinh dugc 23 va 16 gen AtMRP tang hodc giam
phién ma it nhat 2 1an trong diéu kién han; 11 va
17 gen AtMRP c6 muirc phién ma tdng hodc giam
it nhat 2 lan trong diéu kién man; 10 gen
AtMRP ¢6 muc dd phién ma dap ung voi ca
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diéu kién han va man. Gen AT4G33467 co muic
tang cuong biéu hién manh nhit, gip 337,5 lan
trong diéu kién han. Gen bi giam biéu hién
manh nhat trong ca 2 diéu kién la AT3G55240.

Panh gia kiéu hinh cua dong RBCI siéu
biéu hién gen AT3G55240 cho thiy, cay chuyen
gen man cam hon so v&i ddi chimg trong diéu
kién 175 mM NaCl.

Két qua nay budc dau cung cip nhirng dan
liu quan trong cho nhitng nghién ciru tiép theo
nham phén tich vai trd ciia gen mi héa MRP
lién quan dén tinh chéng chiu ¢ thuc vat.

Loi cam on: Nghién ctiru nay duge thuc hién
véi sy tai trg kinh phi tr Quy Phat trién Khoa
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ON THE ROLES OF GENES ENCODING METHIONINE-RICH PROTEINS
IN Arabidopsis thaliana IN RESPONSE TO ABIOTIC STRESSES

Chu Duc Ha', Le Thi Ngoc Quynh'?, Pham Thi Ly Thu',
Nguyen Quang Huy’, Le Tien Dung'

' Agricultural Genetics Insitute, Vietnam Academy of Agricultural Science
*Biology Faculty, Univesity of Science - Vietnam National University

SUMMARY

Methionine (Met) is an essential amino acid, which plays an important role in the plant cells. Oxidation of
Met residues in proteins caused by abiotic stresses can lead to damages in cellular components, which may
further affect metabolism, signal transduction in the cell and consequently the viability of organisms. In this
study, 121 genes encoding Met-rich proteins (MRP) were identified from Arabidopsis thaliana database.
Gene ontology analysis showed that the cellular functions of half of these genes are yet be known. Based on
their transcript levels under normal and stress conditions, we found that 23 and 16 AtMRP genes were induced
and repressed more than 2-fold, respectively, under dehydration. On the other hand, 11 and 17 genes were
induced and repressed more than 2-fold, respectively, under high salinity treatment. Of these, 10 AtMRP
genes were transcriptionally responsive to both drought and high salinity. AT4G33467 was the most induced
gene, its transcript level was up-regulated 337.5-fold by drought. Among stress-repressed genes, AT3G55240
was the most down-regulated gene, its transcript level was repressed by 60.3 and 26.9-fold under dehydration
and high salinity treatments, respectively. The transgenic line RBC1, who overexpressed AT3G55240, was
more sensitive to high salinity treatment than the wild type. Taken together, this is the first report on the
involvement of genes encoding MRPs in the adaptation of plants to abiotic stresses.

Keywords: Arabidopsis thaliana, drought, methionine, methionine rich protein, salinity.
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