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TOM TAT

Qua trinh sinh tong hop lysine ¢ thuc vét da duoc nghién ctu rat nhiu nhdm cai thién chit luong dinh

dudng dé cung cAp nguon lysine can thiét cho doi sdng cua con ngudi. Trong d6, dihydrodipicolinate synthase
(DHDPS) 1a mét trong nhitng enzyme quan trong quyét dinh sy tich tu lysine trong cdy. Trong nghién ciru
ndy, anh hudng cua viéc xir 1y stress thidu nudc 1én hinh thai va sy bidu hién cua gen mi hoa cho
dihydrodipicolinate synthase (DHDPS) trong 1a cay Mesembryanthemum crystallinum bude dau duge nghién
ctru dénh gia. Trong cac ciy M. crystallinum trudng thanh, thudng quan sat thdy co nhiéu té bao bang quan
(Bladder cell) bao boc va phit mot 16p 6ng anh nhu nhirng giot swong phia bén ngoai 14 va trén canh cay va khi
loai bé tit ca cac té bao bang quan bén ngoai cua cac 14 truong thanh s& quan sat duge rat nhidu té bao khi
khong ¢ ca mit trén va mit dudi 14 dudi kinh hién vi phan cuc (Nikon, Eclipse 551 POL, vat kinh 40). Khi céc
cay M. crystallinum truéng thanh bi xu 1y stress thiéu nude tir 5 ngay hodc 10 ngay, thi hinh thdi 14 va cac té
bao khi khdng c6 su bién ddi rd rét so voi mau cdy duoc tudi nude binh thuong. Két qud phén tich dinh luong
mRNA (qRT-PCR) cho thdy viéc xir 1y stress thiéu nudc da lam thay doi mirc do biéu hién ciia gen DHDPS.
Néu xur Iy stress thiéu nuéc trong thoi gian dai (10 ngay) s& lam giam dang ké muc do biéu hién cua gen
DHDPS trong 14 cdy M. crystallinum. Ngoai ra, cac mau 1a cua cay M. crystallinum c6 chira mot luong dang ké
enzyme DHDPS, dong thoi hoat dong ciia enzyme nay ¢ su bién ddi khic nhau trong cac didu kién xir Iy
stress thiéu nudc cua moi truong.

Tir khéa: Dihydrodipicolinate synthase (DHDPS), gen ma héa DHDPS, khi khong, M. crystallinum, té bao

bang quan (bladder cell), xu ly stress thiéu nuoc
MO bAU

Mesembryanthemum crystallinum 1a mét trong
s6 cac loai thyc vt CAM (Crassualacean acid
metabolism) c6 ngudn gbc tir ving khé han & chau
Phi, c6 bd gen khoang 390 Mb chua trong 9 cép
nhiém séc thé (2n = 18). Diém dic trung ndi bat cua
M. crystallinum 13 ¢6 kha ning chuyén hoa co ché ¢
dinh CO; trong quang hgp tir chu trinh CAM sang
chu trinh C3 va nguoc lai. Bén canh do, M.
crystallinum vira c¢b6 kha nang chiu han tt, vira ¢
kha nang chiu man cao nén nhanh chéng tro thanh
dbi twong mé hinh dwoc nhiéu chuyén gia vé thyc
vat CAM dédc biét quan tdm nghién ciu (Bohnert,
Cushman, 2000).

M. crystallinum khong nhitng cé gia tri 16n vé
mat khoa hoc ma con c6 y nghia vé mat thuc tién,
dic biét Ia trong nhitng ndm gan day, loai cAy nay da
tr¢ thanh mot loai rau thuong hiCu, c6 gia tri dinh
dudng l6n. M. crystallinum 1a dbi tuong cay trong
mdi khong nim trong danh muyc co cdu gidng cay
trong cua Viét Nam, vi thé viéc du nhap va phat trién
ching trén mot sé dia ban ¢ nudc ta ddng thoi sir
dung chung lam nguén vat liéu dé nghién clru, lam
co s khoa hoc cho viéc khai thac va sir dung ngudn
thuc vat CAM c6 kha nang thich nghi tot v6i sy bién
d6i khi hau toan ciu hién nay la mot viéc lam cin
thiét, co y nghia khoa hoc va thyc tién rd rét. Ngoai
ra, 1a cua M. crystallinum cé vi chua nhe va hoi man.
Thén cdy c6 chira mot lwong 16n cac thanh phin
chirc nang khac nhau nhu Inositol - chét rit can thiét
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dé thic ddy ting trudng cua té bao, B-carotene - co
hiéu qua trong viéc phong chéng ung thu, vitamin K
- chat béo hoa tan, rat can thiét cho viéc déng mau va
ngin ngira ling dong canxi trong xuong, proline -
chit hitu ich cho viéc tang cudng hoat dong giit 4m
clia 16p da simg, cai thién tinh trang da va thac diy
d6i mai lan da binh thuong. Do vay, M. crystallinum
con dwoc ché bién thanh cac san phdm lam dep
(Bohnert, Cushman, 2000; Patricia et al., 1998).

Hién nay, M. crystallinum dugc st dung nhiéu
trong cac nghién clru vé kha nang chéng chju, nhat 13
chiu han va chju mén, nhung trong thyc té qua trinh
trao d6i amino acid ciing nhu sinh tong hop lysine
trong cay M. crystallinum 1a mot van d& hoan toan
méi chwa dugc quan tdm. Gan day, cic cong trinh
nghién ciru ctia ching t6i cho thiy co ché chuyén
hoa malic acid bén trong ty thé ctia mot s6 loai thuc
vat CAM c6 thé cung cip nang luong ATP va co
chit cho cic qué trinh sinh tong hop va chuyén hoa
amino acid xay ra bén ngoai ty thé. Piéu dang luu y
1a khi nghién ctru & ty thé ciia Hosa carnosa, mot
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loai thyc vat CAM trung gian tuong tu M.
crystallinum, ching to6i kham pha ty thé cua H.
carnosa c6 kha ning chuyén hoa malate theo co ché
van chuyén hai chiéu théng qua protein tai malate va
aspartate (malate-aspartate shuttle) (Hong et al,
2008), do vy lugng aspartate tao thanh trong chat
nén cua ty thé cé thé dugc chuyén ra bén ngoai va
tré thanh mot nguén co chét co sin tham gia vao qua
trinh sinh tong hop va chuyén hoa lysine.

Trong thyc té, lysine 1a mot amino acid thiét yéu
quan trong nhit, cin c6 trong khiu phin in cua con
nguoi va dong vat, tuy nhién ban than ngudi va dong
vat khong tu téng hop dugc lysine ma phai lay tir
nguon thirc an bén ngoai do thuc vét cung cap. Qua
trinh chuyen hoéa lysine ¢ thuc vat C3 va C4 da duogc
nghién ctru rit nhidu véi muc dich nhém cai thién
chit lugng dinh dudng dé cung cip nguon lysine can
thiét cho doi sbéng cua con nguoi. 6] thuc vat, qua
trinh tong hop lysine dugc didu hoa chii yéu boi co
ché wre ché nguoc cua lysine dbi véi DHDPS nhu d3
thé hién & hinh 1.
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Hinh 1. Con dwéng chuyén héa Aspartate dé& hinh thanh lysine & trong cay (Ellen et al., 2013). AK: aspartate kinase,

HSDH: homoserine dehydrogenase, ASDH:

acid, DHDPR: dihydrodipicolinate reductase,

aspartate semialdehyde dehydrogenase, HTPA: hydroxytetrahydrodipicolinic
THDPA:

tetrahydrodipicolinate, LL-DAP-AT: LL-diaminopimelate

aminotransferase, DAPE diaminopimelate epimerase, DAPD: meso diaminopimelate decarboxylase.
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Nhléu loai thyc vat co kha nang téng hop lysine,
nhung néu lu(mg lysine tong hop va tich luy qua
nhleu trong co thé s& giy doc va anh huong dén su
song cua thyc vét (Gahh 1995). Kha ning trc ché
nguoc cua lysine ddi voi hoat dong cua DHDPS i
mét trong nhitng co ché quan trong gitip thuc vét diéu
hoa va cin bang luong lysine trong co thé (Ellen et
al., 2013). Bai bao ndy trinh bay cac két qua dat duoc
khi gieo trong M. crystallinum va thim do anh huéng
clia viée xu 1y stress thibu nude 1én hoat d6 cua
enzyme DHDPS trong cdy M. crystallinum. Dong
thoi, k¥ thuat qRT-PCR duogc st dung dé xac dinh
nhanh sy biéu hién ciia gen DHDPS trong cac miu la
cay M. crystallinum duéi diéu kién thudong va trong
diéu kién bt loi cia méi treong khi ciy khong duoc
tudi nudc.

VAT LIEU VA PHUONG PHAP NGHIEN CUU

Chuan bi vat li€u nghién ciru

Vat liéu nghién ctu la cady M. crystallinum
trdng tir hat, ngudn hat gibng do Gido suw John
Cushman & Truong Dai hoc Nevada (M§) cung cip.
Céc cay M. crystallinum treong thanh dugce chon loc
va cho vao 3 16 khac nhau trong d6 16 1 lam 16 ddi
chung, cay dugc cham séc va tudi nudce binh thuong,
16 2 va 16 3 chura cac cay thi nghiém duoc trong va
cham soc nhu cac cdy & 16 d6i ching tuy nhién xtr 1y
stress thiéu nudc bang cach khong twdi nude va thu
mAu sau 5 ngay (16 2) va 10 ngay (16 3).

Mau 1a tach tir cac cay M. crystallinum truéng
thanh & ca ba 16 dugc thu trong cung thoi diém (9
gid sang) va c¢b dinh mau trong nitrogen dé tach chiét
va xac dinh hoat d¢ ctia enzyme DHDPS, va danh
gi4 biéu hién cua gene DHDPS & cé ba 16 thi nghiém
béang k¥ thuat qRT-PCR, st dyng may CFX96 Touch
real-time PCR.

Ngoai ra, mot luong miu 1a & ciy M
crystallinum &6 16 1, 2 va 3 con dugc st dung aé
nghién ctru sy bién d6i hinh thai 14 dudi tic dung
stress nudc cia moi truong. St dung kinh hién vi
dién tir phan cuc (Nikon, Ecligse 551) voi vat kinh 40
dé quan sat hinh thai khi khéng cia cac miu la cia
cic ciy dbi ching va ciy thi nghiém.

Tach chiéc RNA tir 14 va xic dinh ham lwong,
chit lugng ciia RNA

Mau 14 cady M. crystallinum (30 mg) dugc
nghién min trong nitrogen long, sau d6 hoa tan mau
trong 175 pl dém tach RNA (RNA lysis buffer), bd

sung thém 350 pl, d¢m hoa tan RNA (RNA Dilution
Buffer) lic déu va u ¢ 70°C trong 3 phit, sau do6 ly
tm mau ¢ 12.000 vong trong 10 phat & 25°C, sau ly
tam, loai bé phan cin va thu liy dich ndi bén trén rdi
bd sung thém 200 pl ethanol 95%, tron ddu va
chuyén toan bd hén hop sang cot loc (Spin Column)
va ly tim & 12.000 vong trong 1 phit, loai bo phin
dich bén dudi cot loc, tiép tuc bd sung 600 ul dich
rita RNA vao cot loc va tiép tuc ly tam ¢ ¢ 12.000
vong trong 1 phut sau do loai bo phan dich bén dudi
cot loc. Tiép tuc bd sung 50 pl hdn hop gém 40 pl
dém Yellow core, 5 pl 0,09 M MnCl, va 5 pul DNase
I enzyme vau mﬁu trong trong 15 phut & 25°C. Tiép
tuc bd sung thém 200 pl dich nging phan ung
enzyme (DNase stop solution) rdi ly tim méu
012.000 vong trong 1 phut, sau ly tim, loai bo phan
dich bén dudi cot loc, tlep tuc bd sung 600 pl dich
rita RNA vao cot loc va tiép tuc ly tam 6 ¢ 12.000
vong trong 1 phut, sau d6 loai bo phan dich bén dudi
cot loc. Tlep tuc bd sung 250 pl dich rira RNA vao
cot loc va tiép tuc ly tim & & 12.000 vong trong 2
phat. Chuyén c6t loc sang éng méi (1,5 ml Elution
tube), va bd sung 100 pl nude khong chira nuclease
(Nuclease free water) vao trén mang loc va ly tam &
12.000 vong trong 1 phit, loai b cot loc va thu ldy
toan bo RNA & bén dudi éng (Elution tube), dé tién
hanh cac thi nghiém tiép theo hodc bao quin miu
RNA 6 -70°C dé ding sau nay.

Lugng RNA va d9 tinh sach ciia RNA c6 trong
cic mau nghién ciu dugc xdc dinh bing cach do
mau RNA & cac budc song A230, A260, A280 va
A320 & may Nanodrop, ngoai ra, chit lwong cia
RNA duoc tach chiét con duoc kiém tra trén gel
agarose 1,5% va nhudm mau véi thuéc nhudm
Midori green.

Xic dinh sy biéu hién gen DHDPS biing k§ thuit
qRT-PCR

Téng hop soi ddu tién cDNA tir khuén méu
RNA theo kit cua hang Fermentas, (RevertAid H
minus first strand cDNA synthesis kit, Thermo
Scientific) trong mot ng PCR chtra 250 ng oligo dT
primer, 0,5 mg RNA, bd sung nudc khong chira
nuclease (nuclease free water) dé dat duoc thé tich
trong ong 1a 12 pl, ly tim nhanh dé tron d&u hén hop
mau, roi u ¢ 70°C trong 5 phut. Mau duge lam lanh
trong d4 rdi tiép tuc thém 4 pl dung dich dém phéan
tmg, 1 pl chit tc ché Riboblock Ribonuclease (20
U/ul), 2 pl hdn hop ANTP (10 mM), 1 pl RevertAid
H Minus M-MuLV RT (200 U/pl) rdi & miu & 42°C
trong 1 phit dé tdng hop cDNA, sau d6 1 miu &
70°C trong 10 gidy dé ngung phan ung. Phan tmg
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qRT-PCR dugc tién hanh trén may CFX96 Touch
real-time PCR, str dung microplate (96 giéng), mbi
giéng chira 10 pl hdn hop dém Promega (Promega
mix), 4 pl cDNA va 6 pl hdn hgp mdi DHDPS gém
3 ul mdi xudi va 3 pl mdi nguge 6 trinh ty nhu sau:

Maixudi: 5 TGTGTGGAGTGGGAACGATGATC3’
Moi nguoe: 5° GAGCAAGAGCCGTGTTCAAACCS’

Tach chiét va xac dinh hoat d¢ ciia enzyme
DHDPS

DHDPS dwoc chiét tr 14 & cac cidy M.
crystallinum treong thanh cua ca ba 16 thi nghiém 1,
2 va 3. Cac méu 14 dugc nghién v6i dém chiét (100
mM dém potassium phosphate, pH 8,0, 1 mM
NaEDTA, 20% glycerol va 10 mM B-
mercaptoethanol). Dich chiét dong nhét duoc ly tim
& 8.000 vong/phut trong 20 phut va loc qua gidy loc
Miracloth dé loai bo cac phén cén, thu léy dich chiét
va két tia véi 60% ammonium sulphate bio hoa
trong 30 phit, rdi ly tim & 8.000 vong/phut trong 20
phat. Phan két tua duge thu va hoa tan trong dém
hoa tan chira 50 mM phosphate pH 7,6, 1| mM
NaEDTA, 20% glycerol va 10 mM sodium pyruvate
vau & 65°C trong 5 phit. Trong didu kién nay, hiu
hét protein bi bién tinh va dwoc thu liy sau khi ly
tdm va bao quan ¢ 20°C.

Hoat d6 ctia enzyme DHDPS dugc xac dinh theo
phuong phéap cia Ghislain et al., (1990, 1995) trong
1 ml dich phan tng chra 100 mM Tris-HCI pHS, 35
mM pyruvate, 2 mM L-aspartic- B -semi-aldehyde
(ASA) trung hoa, 35 pul dung dich
aminobenzaldehyde (0,5 mg B -ABA/35 pl ethanol
tuyét d6i). Hon hop phan tmg dwoc u & 37°C trong
60 phiit, phan tmg dugc dimg lai bing cach bd sung
thém 200 pl of 12% trichloroacetic acid va tiép tuc u
& trong tdi tir 60 - 90 phit, két qua phan img s& lam
chuyén mau ciia miu thi nghiém va mirc do tao mau
dam nhat s& tuy thudc vao lugng DHDPS c6 trong
mdi mAu.

Hoat d6 cua DHDPS dugc xac dinh béng cach
do & bude song 550 nm (Thu et al., 2007). Hoat do
riéng cia DHDPS trong mau 1a M. crystallinum &
cac 16 dbi ching va 16 thi nghiém dugc tinh nhu
lwong enzyme cua miu cho phép ting kha ning hip
thu & bude séng 550 nm 1én 0,001 & mdi phit trong
su hién dién cua L - ASA va duoc thé hién bsi don
vi (unit/mg protein) (Ellen et al., 2013).
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Ham lugng protein trong mau dugc xic dinh
theo phuong phap Braford (1976), sir dung bovine
serum albumin (BSA) lam mau protein chuin.

KET QUA VA THAO LUAN

Hinh thai cay M. crystallinum trwéng thanh

Chu ky sdng ctia cay M. crystallinum thudng trai
qua nim giai doan khac nhau: niay mam, cdy non,
cay truong thanh, ra hoa va tao hat (Patricia et al.,
1997). Trong nghién ctru nay, cdy M. crystallinum
trudng thanh (cay c6 5-6 cdp 14 va khoang 2 thang
tudi) dugc st dung lam ngudn vt lidu nghién ciru
(Hinh 1).

Trong nghién ctru nay, chung toi nhén thiy co
nhiéu té bao khi khéng & ca mat trén va mat dudi
14 sau khi tién hanh loai bo tit ca cac té bao bang
quan bén ngoai cua cac la truong thanh va quan
sat tiéu ban mau 14 du6i kinh hién vi phan cuc
(Nikon, Eclipse 55i POL, vat kinh 40) va ddng
thoi quan sat thdy da sb té bao khi khéng & trang
thai dong (Hinh 2). Diéu nay phi hop voi cac két
qua nghién ciru trudc ddy, cho ring & giai doan
truong thanh, lac cdy chudn bi chuyén tir giai doan
sinh trudng dinh dudng sang giai doan sinh trudng
sinh san, cdy thuong c6 kha ning biéu hién dac
tinh CAM, vio ban ngay khi khéng bi dong dé han
ché sy thoat hoi nudc, ddng thoi mé khi khong
vao ban dém dé cb dinh CO; (Adam et al., 1997).

O giai doan truong thanh, cdy M. crystallinum thuong
¢6 tir 4-6 cap 14, trén than cdy bt diu xut hién 16 cac
t& bao bang quan (Bladder cell). Pay la nhlrng t& bao
dat trung cho cay M. crystallmum chiing phong len
nhu nhiing giot swong va ¢ thé quan sat bang mét
thuong (Hinh 3A). Khi quan sat dudi kinh hién vi phan
cuc (Nikon, Eclipse 551 POL, vat kinh 40), cac té bao
bang quan hién rd nhu nhiing giot nudc va co kich
thudce 16n 6 mép 1a cdy trudng thanh (Hinh. 3B). Quan
sat bé mit 14 cho thdy 14 duoc bao phil boi mot 16p té
bao bang quan day dic. Co thé thiy rd cac t& bao bang
quan xép lan lugt phi kin bé mat 14, khong gbi chong
1én nhau khi quan sat tiéu ban té bao bang quan dudi
kinh hién vi, (Hinh 3C). Cac nghién ctru trudc day di
cho thiy céc té bao bang quan c6 kha ning tich mudi,
tao cho cay c6 kha nang thich nghi dugc vdi moi
truong c6 do man cao.
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(4 M 0.5
Hinh 2. Hinh thai khi khéng mat trén (A) va méat dwai (B) cia la
cay M. crystallinum & giai doan trwdng thanh quan sat dwéi kinh
hién vi (vat kinh 40).

Hinh 1. Cay M. crystallinum trwéng thanh
dwoc st dung lam vét liéu nghién ctru.

- YR,
Hinh 3. Quan sat té bao bang quan & cay M. crystallinum truéng thanh. (A): Té bao bang quan & than cay,
quan sat bang mat thwong. (B): T€ bao bang quan mép thén cay, quan sat dwdi kinh hién vi. (C): Té bao bang
quan & phan gilra than cay, quan sat dwéi kinh hién vi .

Hinh 4. Sy biép ddi hinh thai la cay M. crystallinum & giai doan truéng thanh trong qua trinh xt ly stress nwér, trong
dé: (A): Mau ddi chirng (twdi nwéde binh thwdng). (B): Mau khong twéi nwéc sau 5 ngay. (C): Mau khong twéi nwéc
sau 10 ngay.

Hinh 5. Sy bién dbi hinh thai khi khong & mat dudi la M. crystallinum trong qua trinh x( ly stress nudc. (A):
Mau ddi chirng (twdi nwéde binh thwdng). B): Mau khong twdi nwéc sau 5 ngay. (C): Mau khoéng twdi nwéc sau

o2l
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Anh huéng ciia xir Iy thiéu nwéc 1én hinh thai 14
va khi khong cua cidy M. crystallinum truéng
thanh

Dé danh gi4 sy thay d6i kha ning tich nudc
trong dat sudt qua trinh xt 1y tress thiéu nugc, ching
t6i tién hanh do d6 4m dit qua cac giai doan khac
nhau, két qua thu dwoc nhu di trinh bay & bang 1.
Két qua ¢ bang 1 cho thiy ¢ diéu kién binh thuong
d6 4m trong dit giao dong trong khoang 67,5 +
1,7%, khi xir 1y stress thiéu nuéc sau 5 ngay do am
d4t giam xubng con khoang 8,6 £ 1,1, va khi xir ly
stress thiéu nudce sau 10 ngay d6 4m dat giam xudng
con khoang 7,8 + 2,6.

Tor két qua trén co thé rat ra két luan 1a viéc xtr
ly stress thiéu nuéc sau 5 ngay va 10 ngay da lam
cho d6 4m dat giam xubng dang ké tuy nhién, khi
kéo dai thoi gian xr 1y stress thiéu nuéc 1én dén 10
ngay, d6 iAm dit giam nhe v&i gia tri bién dong
khong dang ké so véi dat khi da dugc xir 1y stress
thiéu nudce sau 5 ngay.

Bang 1. D6 4m dat trong qua trinh x( ly stress nwéc.

Mau dat Do am dat (%)
Péi chirng (twdi nwéc binh thwong) 67,5+1,7

Sau 5 ngay x@ ly stress thiéu nwédc 8,6 +2,6

Sau 10 ngay x ly stress thiéu nwéc 7,8 1,1

Bén canh su bién dbi vé do Am dét, viée xu ly
stress nuéce con 1am cho than va 14 cdy bi mit nude
dan nén 14 c6 hién twong héo dan va rii xudng (Hinh
4). O trang thai binh thuong, khi ciy dwoc tudi nudc
day du, 14 cdy mong nu6c va xanh tuoi (Hinh 4A).
Sau khi cay bi xtr ly stress nudc 5 ngay, 1a cay chi
héo nhe (Hinh 4B), nhung néu kéo dai thori gian xu
ly stress (10 ngay), thi 14 héo nhidu mém va rii
xudng, & mép 14 va dinh 14 bit ddu teo va kho lai
(Hinh 4C).

Khi tach bo toan bo té bao bang quan bao boc
bén ngoai miu 14 cdy M. crystallinum truéng thanh
dién hinh & ca ba 16 thi nghiém va quan sat té bao
khi khéng & tiéu ban mau tach tir mat dudi 1a cho
thdy viéc xir 1y stress nu6c di lam bién dang t& bao
khi khéng. Trong khi phan 16n cac té bao khi khéng
clia cdy ddi chimg bi déng lai (Hinh 5A), thi ¢ cac
cdy sau 5 ngay hodc 10 ngay xut Iy stress, hau nhu tit
ca cac khi khong déu ¢ trang thai mé (Hinh 5B, 5C).

Két qua thu duogc ¢ hinh 5 cho thdy su bién dbi
hinh thai khi khong & 14 M. crystallinum trong qua
trinh xur 1y stress nude khac biét so vai cac loai ciy
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trong nhom thuc vat C3. Thong thuong ban ngay,
khi khéng cua cac loai cay C3 s& mo ra dé trao doi
nudce va hip thy CO, dé tién hanh quang hop nhung
khi cay bi tac dong cua céac yéu t6 bt lgi cia moi
truong thi khi khong ciia chung s& dong lai dé chdng
thoat nudc va ting cuong kha niang chdng chiu.
Trong khi do, biéu hién hinh thai ciia t& bao khi
khéng & cay M. crystallinum thi xay ra theo huéng
nguoc lai, diéu nay c6 thé 1a do & giai doan trudng
thanh, cay M. crystallinum da mang dac tinh CAM
nén ching c¢6 xu hudng chuyén sang co ché quang
hop cua nhom thuc vat CAM, vi thé chung c6 kha
ning dong khi khéng ban ngay dé chdng thoat hoi
nude, ddng thoi khi cdy bi stress thi khi khdng cua
chung lai mé ra vao ban ngay dé ting cuong kha
nang thich nghi véi didu kién bét loi ciia méi truong.

Kiém tra ham lwong va chét lrgng RNA tach tir
14 cay M. crystallinum trwéng thanh

Mot lugng nhd RNA sau khi tach chiét va tinh
sach theo phwong phap di dwoc trinh bay & phan
“V4t liéu va phuong phap”, s& duoc sir dung dé kiém
tra ham luong va chat lugng RNA trén may
Nanodrop.

Két qua cho thdy ham lwong RNA tdng sb dat
502,8 pg/pl, ngoai ra, ty 16 A260/A280 13 2.057 va ty
16 A260/ 2.171 la 2.171 chimg t6 RNA dugc tach
chiét co do tinh sach cao df‘)ng thoi miu RNA tach
chiét khong bi nhi®m protein va DNA. Ngoai ra, két
qua kiém tra d0 tinh sach va chét lugng cua RNA
duoc tach chiét trén gel agarose 1,5% (Hinh 6) cho
thdy RNA thu dwoc dam béo tiéu chuén dé tién hanh
qRT-PCR.

285 rRNA

188 rRIVA

M 5

Hinh 6. Chét luong cia RNA tach chiét tiv 1a cay M.
crystallinum dwgc kiém tra trén gel agarose 1,5%, trong do:
M: Mau RNA chuan; S: Mau RNA cua cay M. crystallinum.

Tiép tyc sir dung phwong phap nay dé tach chiét
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RNA ¢ 14 cay dbi chimg va cay xur ly stress nudc sau
5 ngay va 10 ngay dé t1en hanh q RT-PCR, két qua
tach chiét RNA & cac miu dugc trinh bay ¢ hinh 7.

Anh huéng cia viée xir Iy thiéu nuwée 1én sy biéu
hién cia gen ma hoa DHDPS trong la ciy M.
crystallinum truwéng thanh

Str dung RNA tach chiét ¢ 14 cay doi chimg va
cdy xu 1y stress nude sau 5 ngay va 10 ngdy dé tien
hanh q RT-PCR, két qua thu dugc trinh bay ¢ hinh 8.

Két qua & hinh 8 cho thdy viéc xir 1y stress nudc
da anh hudng dang ké dén sy biéu hién gen ma hoa
DHDPS, trong do viéc xur ly stress nudc trong mot
thoi gian ngdn trong 5 ngdy da tang nhe muc do biéu
hién gen DHDPS so véi mau ddi chimg, tuy nhién
khi tiép tuc kéo dai thoi gian xir 1y stress nudc 1én
dén 10 ngay thi mirc @ biéu hién gen DHDPS da
giam di dang ké (Hinh 8).

28S rRN/

18S rRNA

M10

M Mc M5
Hinh 7. Hinh &nh RNA téch twv la cdy M. crystallinum trén
gel agarose 1,5%. M: mau RNA c~huén, Mc: Mau ddi chirng
(twdi nude binh thuong), M3: Mau khong twdi nwdc sau 5
ngay, M10: Mau khoéng twéi nwédc sau 5 ngay.

Khi tién hanh tach chiét va xc dinh hoat o ctia
enzyme DHDPS trong 14 cay M. crystallinum, ching
t61 thu dugc két qua nhu dugc trinh bay trong bang 2
Két qua thu tir bang 2 cho thdy DHDPS dwoc hién
dién trong cac miu cay thudc 16 dbi chung va 16 thi
nghiém, trong d6 hoat d riéng ctia enzyme nay dao
dong trong khoang 117 + 5,08 (unit/mg protein) &
mau dbi chimg va ting nhe so véi miu sau 5 ngiy bi
xu ly stress nudc nhung khi tang murc do xu 1y stress
thiéu nudc 1én dén 10 ngay thi hoat do nay bi giam
50 VGi cac cay ¢ 16 dbi chimg (Bang 2). Tir két qua
thu duoc & bang 2 co thé thiy viéc xir 1y stress thiéu
nuée co anh huéng dén hoat d6 ciia enzyme DHDPS
trong cdy M. crystallinum, tuy nhién sy bién déng
nay thay ddi tiry thude vao thoi gian xir ly Khi xu ly
stress thiéu nudc trong khoang thoi gian ngin (5
ngdy), hoat d6 eyme DHDPS ting nhe so voi dbi
ching, nhung khi khong tudi nude trong thoi gian
dai (10 ngay), cdy mét nudc nhidu va lam giam dang
ké hoat d6 ctia enzyme DHDPS & trong cdy.

™

o
-

Relative Quantity

DHDPS

CRwveCTHl ws T3 ue

Hinh 8. Anh huwéng cla stress nwéc lén sy biéu hién gen
ma héa DHDPS & la cay M. crystallinum, trong d6, Mc:
M&u dbi chirng (twdi nwéc binh thuwong), M5: Mau khdng
twdi nwdc sau 5 ngay va M10: Mau khéng tudi nwéc sau

Bang 2. Hoat dd riéng ctia DHDPS trong & M. crystallinum & cac cay c6 va khdng co xt ly stress thiéu nwéc.

Hoat d6 riéng cua DHDPS (Unit /mg protein)

Mé&u déi chirng
(Le)

117 £5,08 128 +£4,81

Mau sau 5 ngay khong twéi nwédc (D5)

MA&u sau 10 ngay khéng twéi nwéc
(D10)

72 +6,31
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KET LUAN

Tir nghién ciru ndy ching toi rat ra mot s két luan sau:

La cay M. crystallinum c6 chira enzyme DHDPS
va hoat d¢ riéng ctuia enzyme nay trong cdy co tudi
nuée day du dao dong trong khoang 117 + 5,08
(unit/mg protein).

Khi céac cay M. crystallinum trudng thanh bi xu ly
stress thiéu nu6e sau 5 ngay hode 10 ngady, thi hinh
thai 1a va cac té bao khi khéng co sy bién ddi khac
biét so véi mau cay dugc tudi nudc binh thuong,

Xiur Iy stress thidu nu6c trong 5 ngay lam ting
nhe hoat d6 cia enzyme DHDPS va muc do biéu
hién ctia gen DHDPS trong cady M. crystallinum, tuy
nhién khi cdy khong dugc tudi nude trong khoang
thoi gian dai s& tdc dong gy giam hoat do cua
DHDPS va {rc ché sy biéu hién ciia gen DHDPS so
v6i cac ciy b tu6i nude ddy du.

Loi cdm on: Chung t6i chan thanh cam on Gido sw
John Cushman, Pai hoc Nevada, Reno, My va Gido sw
Sakae Agarie, Pai hoc Kagawa, Nhit Bén di cung cdp
hat giong M. crystalinum cho chimg 16i trién khai nghién
cru nay. Nghién ciru ndy duoe tdi tro béi Qui Phdt trién
khoa hoc va cong nghé Quéc gia (NAFOSTED) trong dé
tai md s6 “106-NN.02-2014.13".
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SHORTAGE STRESS ON THE MORPHOLOGY AND
OF THE GENE ENCODING DIHYDRODIPICOLINATE

SYNTHASE

(DHDPS) IN MESEMBRYANTHEMUM CRYSTALLINUM

Hoang Thi Kim Hong' , Pham Thi Hong Trang!, Truong Thi Bich Phuong!, Nguyen Thi Thu Thuy!,

Ngo Thi Minh Thu!, Nguyen Thi Quynh Trang?

!Hue University of Sciences, Hue University

2Hue University's College of Education, Hue University

SUMMARY

Lysine biosynthesis in plants has been studied extensively in order to improve the nutritional quality and
provide the lysine for human life. In this process, dihydrodipicolinate synthase (DHDPS) is one of the
important enzymes that determine the accumulation of lysine in plants. This paper presents the initial results
of the effect of water stress on morphology and expression of gene encoding dihydrodipicolinate synthase
(DHDPS) in Mesembryanthemum crystallinum leaves. M. crystallinum mature leaves have a lot of bladder
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cells which are surrounded and coated as the dewdrops sparkling on the outside of the leaves and twigs.
When the external bladder cells of mature leaves were removed we can see a lot of stomata at both sides of
the leaves under microscope with the objective lens 40 (Nikon, Eclipse 551 POL). When water stress treated
after 5 days and 10 days, leaf morphology, cytoplasm and stomata of M. crystallinum mature plants were
changed comparing with the control plants. The RNA was extracted from M. crystallinum leaves of both
treated and untreated stress water samples. These RNA were used as a template to synthesize cDNA and
analysis with specific primers by reverse transcription quantitative polymerase chain reaction (QRT-PCR).
The results showed that water stress treatment had caused a change in the gene expression of DHDPH in
treated plants significantly reduced the DHDPS gene expression in M. crystallinum leaves. In addition, a
significant amount of DHDPS enzyme was measured in M. crystalium leaves, and the activity of that was
changed by different water-stress treatment times.

Keywords: Bladder cell, Dihydrodipicolinate synthase (DHDPS), gene encoding DHDPS, M. crystallinum,
stoma, water stress treatment
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