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Tém tat. Bai bio nay trinh bay cac két qua dat duoc trong nghién ctru anh huong ctia viée xt 1y thidu
nudc 1én su bién déng ctia gen MtDHDPS1 ma héa dihydrodipicolinate synthase (MtDHDPS, EC
4.2.1.52) trong 14 cay M. truncatula. Enzyme MtDHDPS déng vai tro rdt quan trong trong qua trinh diéu
hoa sinh tong hop lysine trong nhém cay ho dadu néi chung va cay M. truncatula ndi riéng. Cac cy 3 tuan
tudi bi xtt ly thidu nuwdc tlir 5 ngay hodc 10 ngay, sau d6 tién hanh thu 1dy mau d€ nghién ctru. Két qua
phan tich dinh lwvong mRNA bang ki thuat RT-PCR cho thay viéc xtt ly stress thiéu nudc da lam thay
d6i mtec d6 bi€u hién ctia gen nay, trong d6 gid tri chu ky ngudng (Ct) ctia gen MtDHDPS1 & ca hai loai
mau da xt Iy han 5 ngay va 10 ngay déu thap hon so véi mau d6i chiing khong xt ly thiéu nudc twong
tng, dong thoi mutc do bi€u hién gen MtDHDPS1 & cay xtt ly han 5 ngay cao hon so véi cay xtt ly han
10 ngay 12 255 = 46,2 lan.

Tt khoa: Dihydrodipicolinate synthase (MtDHDPS), gen MtDHDPS1, Medicago truncatula, xt 1y stress
thiéu

Abstract. This paper presents the results of the effect of water stress treatment on the fluctuation of the
MtDHDPS1 gene encoding dihydrodipicolinate synthase (MtDHDPS, EC 4.2.1.52) in leaves of M.
truncatula. Enzyme MtDHDPS plays an important role in the regulation of lysine biosynthesis in the
Legume group, in general, and M. truncatula, in particular. The 3-week-old plants were treated with
water stress in shortage for 5 days and 10 days, then the samples were corrected for research. The results
of quantitative mRNA analysis by RT-PCR technique show that the water stress treatment has changed
the expression level of this gene, in which the threshold cycle value (Ct) of MtDHDPSI gene in both 5-
day and 10-day drought-treated samples is lower than the corresponding untreated control water
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samples, and the level of MtDHDPS1 gene expression in 5-day drought-treated plants is 2553=46.2 times
as high as that in the 10-day drought-treated plants.

Keywords: Dihydrodipicolinate synthase (MtDHDPS), gene MtDHDPS1, Medicago truncatula, water
stress treatment

1 Mo dau

Cay Medicago truncatula la d6i twong thuc vat md hinh ctia nhom cay ho dau va chung st dung rong
rai trong cac linh vuc nghién cttu khéc nhau trén thé gidi, ddc biét trong nghién ctru sinh tdng hop amino acid
va con duong chuyén hda aspartate d€ tao thanh lysine [1, 2]. Cac két qua nghién cttu trude day cho thay
lysine la mét amino acid thié€t yéu quan trong nhat, can c6 trong khau phan &n cta con nguoi va dong vat, tuy
nhién ban than nguoi va dong vat khong tu tong hop duoc lysine ma phai 1ay tir ngudn thirc dn bén ngoai do

thuc vat cung cap, ddc biét la ngudn lysine tir hat ngu cdc [3].

Trong thuc t€, qud trinh chuyén hoa lysine 6 thue vat C3 va C4 hau nhu da dugce nghién ctru rdt nhiéu
véi muc dich nham cai thién chat lwong dinh dudng dé cung cap ngudn lysine can thiét cho doi séng cua
con ngudi. O thyee vat C3 va C4, qua trinh tong hop lysine duoc digu hoa chti yéu béi co ché e ché nguoc
cua lysine d6i voi enzyme DHDPH. Nhiéu loai thuc vat c¢6 kha nang tong hop lysine, nhung néu luong
lysine tong hop va tich lity qua nhiéu trong co thé sé gay doc va anh hudong dén sy séng cua thue vat [4].
Kha nang tic ch€ nguoc cua lysine d6i voi hoat dong caia DHDPS la mdt trong nhitng co ché€ quan trong
gitp thuc vat diéu hoa va can bang luong lysine trong co thé. Theo cac tai liéu da duoc cong bd hién nay
thi DHDPS da dwoc tach tir nhiéu nguon thye vat khac nhau nhuw ngd, lta mi, rau dén, ddu va thudc 1a [5-
8]. O cac loai thue vat nay, DHDPS thwong dirgc ma héa béi moét ho da gen (multigene family). Cac nghién
ctu trén ngd cho thay xuat hién vai gen dong dang (isogene) DHDPS, twong tw nhu thé, cac nha khoa hoc
ciing tim thay hai gen khac nhau trong ho DHDPS xuét hién ¢ lta mi va A. thaliana [2, 9]. Hai gen dong
dang DHDPS1 va DHDPS2 da duoc xac dinh va ddc tinh trong Arabidopsis thaliana, trong d6 nhitng dong
A. thaliana dot bién bi knock-out DHDPS?2 thuong biéu hién kha nang tang cuong tinh chéng chiu cho cay
2].

Nghién cttu ctia Ellen va cong syt da cho thay rang trong cay M. truncatula ngoai hai gen dong dang la
DHDPS1 va DHDPS2 (MtDHDPS1 va MtDHDPS2), con c6 thém hai gen dong dang khac la MtDHDPS3 va
MtDHDPS4 cting ton tai trong mot s bd phan nhw 14 va ré [2]. Cac chiing ctt thire nghiém trong nghién ctru
cua ho con cho thdy hau hét hoat dong cta bon gen dong dang nay diéu bi trc ché nguoc boi lysine nhung
mtutc do nhay cam cta mdi gen ddi vdi lysine la khac nhau. Mdc du vai tro cu thé cta ting gen dong dang nay
& M. truncatula néi riéng va thuc vat néi chung van dang con 1a nhitng bi an dang duoc dan dan kham pha,
tuy nhién nhiéu gia thuyét da cho rang su xuat hién va déng phdi hop ctia cac gen dong dang nay c6 thé déng
vai tro quan trong trong viéc diéu hoa sinh tong hop lysine nham gitp cho thiee vat ting cuong kha nang dap

tng va thich nghi tot v6i cac diéu kién bat lgi caa moi treong [10, 11].

Trong bai bao nay, chung t6i trinh bay két qua trong nghién cttu anh hudng cua viéc xtr ly thiéu nudc
1én sy bién dong gen MtDHDPS1 ma hoéa dihydrodipicolinate synthase (Mt DHDPS1) dong thoi xac dinh hoat

dd ctia enzyme MtDHDPSI trong cidc mau 14 cay M. truncatula.
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2 Vatliéu va phuwong phap nghién ctru

Chuan bi vat liéu nghién ctru

Nguyén liéu st dung trong nghién cttu nay la hat giong M. truncatula dong 2HA duoc cung cdp tir
phong thi nghiém Di truyén thuc vat, khoa Cong nghé sinh hoc, Dai hoc Vrije, Bi.

Hat dwoc khtr trung, nudi cdy va tao cdy hoan chinh theo phuwong phap da cong bs cia Hong va
cong su [12]. Chon cac chdu nhua c6 16 thoat nudc, cho dat sach vao mdi chau, phun nwéc va gitt cho dat
am déu qua dém. Chuyén cdy mam co hai 14 1én trén chau dat, trong va cham soéc trong diéu kién phong
thi nghiém khoang 1 tuan, sau d6 chuyén ra vuon wom. Trong tuan dau tién, khi cdy con duoc chuyén ra
trong trong mdi treong dat, can dung nap nhua day bén trén chau dé€ bao vé cay con va chdng thoat hoi
nudce. Cay con sinh triedng, phat trién tt va ti€p tuc trai qua cac giai doan trudong thanh (Hinh 1A), ra hoa,
tao hat (Hinh 1B) va thu hoach hat (Hinh 1C).

Cac cay M. truncatula khoe manh duoc chon loc va phan vao 4 16 khac nhau trong d616 1 va 16 2 lam
16 d6i chiing sau 5 ngay va 10 ngay khong xt ly thiéu nudc, cdy duwoc cham séc va twdi nudc binh thuong,
16 3 va 16 4 chita cac cay thi nghiém duoc trong va cham séc nhu cac cay 6 16 d6i chiing tuy nhién xt ly
stress thidu nudc bang céch khong twdi nude va thu mau sau 5 ngay va 10 ngay xt ly.

Mau 14 téch tlt cac cay M. truncatula truéng thanh & cac 16 thi nghiém duoc thu trong cling thoi diém

(9 giod sang) va c§ dinh mau trong nitrogen dé tach chiét va xac dinh hoat d6 cua enzyme MtDHDPS, va
dénh gia biéu hién ctia gen MtDHDPS1 & cac 16 thi nghiém va 16 d8i chitng bang k§ thuat gqRT-PCR.

Hinh 1. Hinh thai cdy M. truncatula qua cac giai doan sinh treong khac nhau
A: Cay ¢ giai doan tredng thanh; B: Cay ¢ giai doan ra hoa, tao hat va C: Cay ¢ giai doan thu hoach hat

DOI: 10.26459 /hueuni-jns.v128i1E.5434 29



Hoang Thi Kim Hong va CS.

Tach chiét RNA tir 1a va xac dinh ham lwgng, chit lwgng cia RNA

RNA t6ng s trong mau 14 cay M. truncatula dugc tach chiét bang TRI-reagent (ctia hang Sigma) va
str dung Kit SV Total RNA Isolation Systerm, Z3100 (Promega) d€ tinh sach RNA. Mau 14 duoc nghién min
v6i Nito 1ong, sau d6 1dy 500 mg mau dong nhat trong 1 ml TRI-reagent, 1ac manh trong 5 phut, sau d6 dé
yén 0 nhiét dd phong trong 5 phut. Tiép tuc bo sung 200 ul Chloroform, trén déu, va gitt & nhiét dé phong
trong 15 phut, sau d6 ly tam 15.000 vong/phut trong 15 phut ¢ 4°C, sau ly tam, loai bé phéan cdn va thu
laydich n6i bén trén r6i bo sung thém 200 pl ethanol 95%, dung pipette tron déu 3-4 lan rdi chuyén toan bd
dung dich nay vao cdt loc va ly tam 14.000 vong/phut trong 1 phut, loai bo phan dich dudi cdt loc, tiép tuc
b6 sung 600 pl dém rua RNA (RNA Wash Solution) vao phia trén ¢t loc, tiép tuc ly tam 14.000 vong/phut
trong 1 phtt, loai bo dung dich & phia duéi cdt loc. Tiép tuc bo sung 50 pl hén hop gom (40 ul Yellow Core
Buffer + 5 pl 0,09M MnClz + 5 pl ctia Dnase I enzyme) da dugc chuan bi trude d6 vao chinh gitta ¢ phia
trén mang va u 15 phut ¢ 20-25°C. Tié€p tuc bd sung 200 ul dung dich ngling phan ting enzyme (Dnase Stop
Solution)rdi ly tam 14.000 vong/phut trong 1 phut, sau ly tdm loai bé dung dich ¢ phia dudi cot loc, ti€p
tuc bd sung 600 pl dém rixa RNA (RNA Wash Solution) vao c6t loc va tiép tuc ly tam 14.000 vong/phut
trong 1 phut, sau ly tm loai bo dung dich & phia dudi cot loc. Tiép tuc b6 sung 250 ul dém rira RNA (RNA
Wash Solution) vao phia trén ¢4t loc va ly tam 14.000 vong/phut trong 2 phut (lam khé cot). Chuyén cot loc
0 phia trén sang dng tube mdi (1,5 ml), va bd sung 100 ul Water-DEPC vao trén mang loc va ly tam 14.000
vong/phut trong 1 phut, loai bd ¢t loc va thu 1dy toan bd RNA & phia duéi 6ng tube. Danh dau va bao
quan RNA ¢ -70°C d€ thuc hién cho cac thi nghiém tiép theo.

Luong RNA va d¢ tinh sach ctia RNA c6 trong cdc mau nghién ciru dugc xac dinh bang cach do mau
RNA 6 cac budce song A230, A260 va A280 & may Nanodrop, ngoai ra, chdt luong ctia RNA dugc tach chiét
con dugc kiém tra trén gel agarose 1,5% va nhu¢m mau véi thuéc nhué¢m Midori green.

Xac dinh sy biéu hién gen DHDPS bing ky thuit qRT-PCR

Téng hop soi dau tién cDNA tir khuén mau RNA theo kit ctia hang Fermentas (RevertAid H minus
first strand cDNA synthesis kit, Thermo Scientific) trong m¢t dng PCR chtra 250 ng oligo dT primer, 0,5 mg
RNA, bd sung nudc khong chira nuclease (nuclease free water) dé€ dat dugc thé tich trong 6ng la 12 pl, ly
tam nhanh ¢ tron déu hén hop mau, r6i t ¢ 70°C trong 5 phit. Mau duoc lam lanh trong d4 réi tiép tuc
thém 4 pl dung dich dém phan ting, 1 pl chat tic ché Riboblock Ribonuclease (20 U/pul), 2 pl hén hop dNTP
(10 mM), 1 pl RevertAid H Minus M-MuLV RT (200 U/ul) r6i t mau ¢ 42°C trong 60 phut d€ tong hop
cDNA, sau d6 G mau ¢ 70°C trong 10 phut dé ngung phan tng. Phan tng qRT-PCR duoc tién hanh trén
méy CFX96 Touch real-time PCR, stt dung microplate (96 giéng), mdi giéng chita 10 pl hon hop dém
Promega (Promega mix), 4 pul cDNA va 6 pl hén hop médi MtDHDPS1 gom 3 pl mbi xudi va 3 pul mdi nguoc
(10 pmol cho mdi mdi) ¢6 trinh tw nhw sau:

Méixudt:  STGTGIGGAGTGGGAACGATGATCS

Moinguoc: 5 GAGCAAGAGCCGTGTITCAAACCS

Tach chiét va xac dinh hoat do ctia enzyme DHDPS

MtDHDPS1 duoc chiét tir 14 ¢ cac cAy M. truncatula triedng thanh ctia cac 16 nghién ctru. Cdc mau 14
duoc nghién véi dém chiét (100 mM dém potassium phosphate, pH 8,0, 1 mM Na:EDTA, 20% glycerol va
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10 mM B-mercaptoethanol). Dich chiét dong nhat duoc ly tam ¢ 8.000 vong/phut trong 20 phut va loc qua
gidy loc Miracloth d€ loai bo cac phan can, thu 14y dich chiét va két tua véi 60% ammonium sulphate bao
hoa trong 30 phdat, réi ly tam ¢ 8.000 vong/phut trong 20 phut. Phan két tua duoc thu va hoa tan trong dém
hoa tan chita 50 mM phosphate pH 7,6, 1 mM Na:EDTA, 20% glycerol va 10 mM sodium pyruvate va t &
65°C trong 5 phut. Trong diéu kién nay, hau hét protein bi bién tinh va duoc thu 1ay sau khi ly tdm va bao
quan 6 20°C.

Hoat d6 cta enzyme MtDHDPS1 duoc xac dinh theo phuwong phap ctia Ghislain et al., (1990) [7]
trong 1 ml dich phan ting chita 100 mM Tris-HCI pH8, 35 mM pyruvate, 2 mM L-aspartic- 3 -semi-aldehyde
(ASA) trung hoa, 35 pl dung dich aminobenzaldehyde (0,5 mg B -ABA/35 pl ethanol tuyét d&i). Hon hop
phan ting duoc t & 37°C trong 60 phtit, phan ting dwoc dimng lai bang cach bd sung thém 200 ul of 12%
trichloroacetic acid va ti€p tuc i & trong t&i tir 60 - 90 phtt, két qua phan ting sé lam chuyén mau ctia mau

thi nghiém va mirc d¢ tao mau dam nhat sé€ tuy thudc vao luong MtDHDPS] ¢6 trong mau.

Hoat d6 cua MtDHDPS1 dwoc xac dinh béng cach do & budce song 550 nm [7, 13]. Hoat do riéng cta
MtDHDPS1 trong mau 1a M. truncatula & cac 16 d8i chiing va 16 thi nghiém dwoc tinh nhut lwong enzyme
ctia mau cho phép téng kha nang hap thu ¢ budc séng 550 nm 1én 0,001 & mdi phut trong sw hién dién caa
L - ASA va duoc thé hién boi don vi (unit/mg protein) [2]. Ham luong protein trong mau duoc x4c dinh
theo phuong phép Braford (1976), st dung bovine serum albumin (BSA) lam mau protein chuan.

3 K&t qua va thao luan

Ki€m tra chit lwgng RNA tong s6

Két qua dién di kiém tra chdt luong RNA tong sO trén gel agarose 1% khong bién tinh thé hién &
hinh 2 cho thay xuéat hién 2 bang RNA ribosome dam, rd sach nén véi két qua nay co thé két luan véi quy
trinh ly trich trong thi nghiém cta chiing t6i hoan toan ¢ thé thu nhan duoc RNA véi nong do cao, ¢6 do
sach t&t néu co sy ton tai cia RNA trong mau kiém tra. Chat luong cia RNA t6ng s6 nay c6 thé st dung

cho nhiing thi nghiém nghién ctu tiép theo.
Phan lap cac doan gen MtDHDPS1

Két qua phan lap ti hinh 3 cho thay san phdm PCR véi cdp mo6i ddc hiéu cho doan gen chi c6 mét bang
duy nhat, néng do cao, rd nét, kich thudc vao khoang 250 bp khi so sanh véi khoi lugng thang chuan DNA
c6 kich thudce 100 - 1500 bp ctia hang BioBase. S¢ di san pham PCR v6i cap moi dédc hiéu cho cac doan gen
MtDHDPS1 c6 kich thude cao hon so v6i tinh toan ban dau 1a do ddc tinh ctia enzyme xtc tac cho phan tng
bé sung gitra cac nucleotide 1a Tag DNA polymerase ma chung ti sit dung. Enzyme nay c6 kha nang kéo dai
san pham PCR bang cach gan thém Adenin, s6 ltong Adenin gan vao cé thé 1én dén 200 nucleotid [14]. Vi
tinh ddc hiéu cta két qua PCR, nén budc dau chiang ti cd nhan dinh réng la da nhan duoc cac doan gene
thanh cong.
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28S rRNA
185 tRNA

M 1 2 3

Hinh 2. Anh dién di kiém tra chat luong ctia RNA tdng sd trén gel agarose khong bién tinh.
M: Marker (Invitrogen). RNA dwoc tach chiét tir 14 ctia cdy M. truncatula & diéu kién tudi nudc day du (1), mau 5
ngay xt Iy han (2) va mau 10 ngay xt Iy han (3)

2000bp —

1000bp —

500bp

200bp
100 bp

M 1 2

Hinh 3. Anh dién di kiém tra san ph&m RT- PCR trén gel agarose. M: thang chudn khéi lugng phan t& DNA (100 -
10000 bp (GeneRuler™ DNA Ladder), 1 va 2: san phdm RT-PCR d6i v6i doan gene MtDHDPS1

Tao dong cac doan gen MtDHDPS1 vao vector pGEM®-T-easy (Promega)

Vector pGEM-T easy c6 kich thwéc khoang 3015 bp, mang gen Ampr, gene lacZ, polylinker va pro-
moter dac trung cho cac RNA polymerase (SP6, T7) ¢ hai bén vung polylinker cho phép phién ma doan
DNA gan trong vector thanh nhiéu RNA (hinh 4). CAc RNA nay thuong dung lam mau do hay dung trong
nghién ctru cdu truc va chitc ning ctia RNA. Loai vector nay da dwgc mo sdn ¢ viing tao dong trén gen

lacZ mang hai dau T, rat thich hop cho viéc gn cac san phdm PCR cé mang hai dau A.
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Hinh 4. K&t qua san phdm gén doan gen MtDHDPSI trén moi truong chon loc

Céc doan gene MtDHDPS1, sau khi dugc phéan 1ap bang phan ting PCR c6 gén thém Adenine (dA)
vao dau 3’ (do d4c tinh ctia enzyme Taq DNA polymerase) nhdm tao lién két b8 sung véi Timin (dT) da
dugc thiét ké trong vector pGEM-T easy bang phuong phép tao dong TA cloning) [13]. San phdm PCR sau
khi thu hbi tir gel bang kit isolate ii pcr and gel (Bioline). Hé thdng tinh sach gel nay dua trén kha ning két
hop gitta DNA v6i mang silica c6 trong cot dwdi sit ¢6 mat cta hén hop mudi. Hbén hop mudi nay sé duoc
loai ra khoi DNA tinh sach & budc riva. DNA tinh sach sé duwgc thu hoi v6i dém c6 chita nong d6 mudi
thap. Hé thong mang c6 thé két hop 1én t6i 25 ug DNA va cho phép thu hoi san pham sau 10 phat.

Qua trinh tinh sach nay gitp loai bo khoi san pham PCR cac thanh phan khong mong muén nhu cac
doan DNA v¢ tinh, cac NTPs. San pham gén duoc bién nap vao t&€ bao vat chu E. coli TOP10 va dan déu
trén moi treong chon loc Luria-Bertani (0,5% dich chiét ndm men, 1% tryptone va 1% NaCl) (Vulfson va
cs, 2001) + ampicilin 100 pg/ml + 100 mM IPTG + 100 mg/ml X gal. Két qua bién nap thé hién trén hinh 4
cho thay rang c6 hai dong khudn lac xanh-tréng xuat hién véi ty 1é twong dwong nhau. Khuan lac tring la
khuén lac cé kha ndng mang vector téi t6 hop pGEM/MtDHDPS1. Ching t6i chon ngau nhién 3 khuan lac
trang chuyén vao moi treong LB long c6 b sung 100 ug/ml ampicilin, nudi qua dém & 37°C trong tu l4c.
Huyeén dich thu dwgc (3 ml) tién hanh thu sinh khdi, tach chiét va tinh sach plasmid téi t6 hop. Kiém tra su
hién dién ctia cdc doan gen MtDHDPS1 béang phan tng PCR truc tiép véi cip mdi déc hiéu va gian tiep
thong qua cap mo6i M13 duoc thiét ké 6 hai dau vung tao dong cta vector pGEM-T easy (Promega).

Két qua tach chiét plasmid thé hién ¢ hinh 5 cho thy tt ca ba khuan lac déu cho mot bang DNA plasmid
dam, ro nét va cd kich thudc twong duong véi kich thudce tinh toan ban dau. Két qua PCR véi cdp moi dac hiéu
(Hinh 5) va két qua PCR v6i cap mo6i M13 (Hinh 6) déu cho mét bang DNA duy nhét, cd nong d6 cao, kich thude
bang DNA thu duoc tuong duong voéi kich thude bang DNA phan 1ap ban dau khoang 250 bp va khoang 450
bp (két qua PCR vi cap modi M13 bao gom kich thudc doan gene khoang 250 bp + kich thudc doan gene do cap
mdi M13 khuéch dai trén vector pGEM-T easy khoang 200 bp). Qua day két luan dugc rang, chiing tdi da gan
thanh cong cac doan gen MtDHDPS1 vao vector pPGEM-T easy va bién nap dugc vao té€ bao vat chii E. coli ching
TOP10. Plasmid tai t& hop nay dwoc ching toi gri phan tich trinh ty nucleotide & Cong ty 1st BASE, Malaysia
thong qua Cong ty TNHH phat trién Cong nghé ting dung Viét Nam VNDAT bang phuong phap danh ddu
huynh quang dideoxy-terminator trén may 3130 ABI (Applied Biosystem) (Hinh 7).
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bp
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1500 —
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750
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M 1

Hinh 5. Anh dién di kiém tra san phém tinh sach
plasmid téi t6 hgp trén gel agarose. Lane M: thang
chudn khéi luong phan t DNA ((Invitrogen); lane 1,
2 va 3: plasmid tai t6 hop pGEM c6 chtra gen
MtDHDPS1

Két qua phan tich trinh tu cdc doan gene thu dwgc kich thwdc 212 bp (d6i véi doan gen MtDHDPST).

DPoan gen mang trinh tu nucleotide déu c6 d6 twong dong cao doi vi cac trinh ty nucleotide da dwgc cong

2000

1000

500

200
100

M 1 2 3

2 3

2 va 3 c6 chita gen MtDHDPS1

bd trén ngan hang gene thé gidi (GenBank) véi ma s6 la XM_013613732 (99%) (Hinh 7).

MtDHDFS1 1
013613732 1127
MtDHDFS] 61
1M 013613732 1067
MtDHDFS1 121
¥ 013613732 1007
MtDHDPS1 181

¥ 013613732 947

Hinh 7. Mtc d0 tuong dong gitta doan gen MtDHDPS] ctia chiing t6i v6i doan gen MtDHDPS1 da duoc cong bs

GAGCAAGAGCCGT GTTCAAACCAATGGGATTTGGCATGT GGAAAAGCCAGT CAATCAAAG

FECECEERECEEEEEEETEEE R e e e e EEE e e e e e e er
GAGCAAGAGCCGTGTTCARACCAATGGGATTTGGCATGT GGAARAGCCAGTCAATCARAG

GCAAGAGCTTAGAATTCAATGTGGCATTTTT GCCCCCAAACATGAGT TCTCGCATEAACC

FECEEEEEEEEPEE R e PEE e EEE e e EE e e e e e e e ey
GCAAGAGCTTAGAATTCAATGTAGGATTTTTGCCCCCARACATGAGTTCTCGCATIIARCC

CAGGAATCAGATTGCTTGCAACAGATATCACTCCAGTAGCTCCATAACCCCATCTAGCAT
LECECEEEEEEEPEEEE e P E e e e Ee e e e e e e e e e e e e e e e e e
CAGGAATCAGATTGCTTGCAACAGATATCACTCCAGTAGCTCCATAACCCCATCTAGCAT

CATGGCATTGATCATCGTTCCCACTCCACACA 212
NRRRRR RN RRRR RNy
CATGGCATTGATCATCGTTCCCACTCCACACA 916

trén ngan hang gene thé gidi v6i ma s6 Genbank 1a XM_013613732
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Hinh 6. Anh dién di kiém tra si hién dién cta doan
gen DHDPSI tlr khuan lac trang trén moi truong
chon loc trén gel agarose. Lane M1: thang chuan khéi
lwong phan tie DNA (100 -10000 bp (GeneRuler™
DNA Ladder); lane 1, 2 va 3: khuén lac duong tinh 1,
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120

1008

180

548
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Tham do sy bién dong cta gen MtDHDPSI cta ciy M. truncatula xtt 1y thi€u nudc

Dé€ kiém tra su bién dong ctia gen ma hoda tao enzyme MtDHDPS]1 xtc tac cho con duong chuyén
hoéa tong hop Lysine trong la ctia cdy M. truncatula qua cac thoi gian xtt ly han khac nhau ching toi da s
dung phuong phap Realtime RT-PCR d€ kiém tra. Ching t6i sit dung cac cap moi dac hiéu cho doan gen
MtDHDPS1 duoc Ellent va cong si cong bo nam 2013 [2]. d€ thiét 1ap nén thi nghiém nay (thuéc nhudém
huynh quang SYBR).

SYBR Green la thuéc nhudm lién két khong ddc hiéu véi DNA mach d6i. SYBR Green chi phéng
thich mot Irvgng nho tin hiéu huynh quang khi né ¢ dang tw do trong dung dich, nhung tin hiéu huynh
quang sé tang 1én 1000 [an khi n6 lién két véi DNA mach d6i. Nhu vay, tin hiéu huynh quang téng tir phan

tng sé ty 1é voi lwong DNA mach d6i hién dién, va gia tdng trinh tw muc tiéu dwgc khuéch dai.

Mtec d6 biéu hién 6n dinh ctia gen DHDPS1 ¢6 trong cay M. truncatula dwoc danh gia thong qua cac
thoi gian x¢ ly han khac nhau (x ly han 5 ngay va 10 ngay). Chu ky ngudng (Ct: Threshold cycle) trong
tat ca cac mau phan tich 1a gia tri dwoc st dung dé so sénh mic dd biéu hién cua gen MtDHDPSI. Ty 1&

biéu hién gen duoc tinh theo cong thitc sau:
Ty 1& bi€u hién gene MtDHDPS1 = 2€t[C-CHT] [4]

trong d6: Ct[C] la chu ky nguwdng khuéch dai mRNA ctia gene MtDHDPS1 khong xt ly (d6i ching); Ct[T]
la chu ky nguong ctia khuéch dai mRNA cua gene MtDHDPSI ¢6 xt ly 2: 1a luong DNA tang gdp doi sau
mdi chu ky nhiét

Phan ting Realtime -PCR cho thdy tin hiéu huynh quang (Fluorescence) ctua cac gen MtDHDPS1 qua

cac thoi gian xtt ly thiéu nudc khac nhau thi ¢ su thay d6i khac nhau.

Doi véi miec d6 bi€u hién ctia gen MtDHDPS1 (Hinh 8 va Hinh 9). Gia tri chu ky ngudng (Ct)
& mau la thu duoc tir cay c6 thoi gian xt 1y han 5 ngay thdp hon so véi mau 14 thu dwgc tir cay xtr
ly han 10 ngay la 5,53 chu ky, twong dwong véi mitc d6 bi€u hién gen MtDHDPS1 & cay xtt ly han 5

ngay cao hon so véi cay xtt ly han 10 ngay la 255 Jan.

Mt khac, gia tri Ct thu dwoc ¢ cay d6i ching 5 ngay thdp hon so véi cay doi chiing 10 ngay
la 2,64 chu ky, twong ting v6i mitc d6 biéu hién 6 cay doi chirng 5 ngay cao hon so véi cay ddi chiing
10 ngay 1a 2264 Jan. Nhu vay s6 chu ky ngudng dao dong thu dwoc tir mau 14 gitra hai [an x@ 1y han
cao hon so véi s8 chu ky ngudng dao dong thu dwoc tir mau 14 cta cay d6i chiing 5 ngay va 10 ngay.
Diéu nay cho ta thdy rang mitc d6 bidu hién gen MtDHDPS1 tlr mau 1a thu duoc tir cdy qua hai thoi
diém xtr ly han dao dong 16n hon so v6i d6i chiing. Vay, diéu kién xtr ly han lam giam rat 16n mtc
d6 biéu hién gen MtDHDPS1 va da lam thay d6i mac d§ biéu hién ctia gen nay, trong d6 gid tri chu ky
ngudng (Ct) ctia gen MtDHDPSI & ca hai loai mau da xt ly han 5 ngay va 10 ngay déu thdp hon so véi
mau d6i chiing khong xt ly thiéu nudc twong ting, dong thoi mtic d6 biéu hién gen MtDHDPS1 & cay xtt
ly han 5 ngay cao hon so véi cay xt ly han 10 ngay la 25,53 lan.
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Hinh 8. Két qua x4c dinh su bién ddng ctia genMtDHDPS1 qua cac thoi gian xt 1y han khac nhau

Hinh 9. D6 thi dién hinh titr phan tng Realtime RT-PCR x4c dinh sy bién thién ctia gen MtDHDPSI ¢6 trong cay M.
truncatula qua xt Iy han véi cac thoi gian khac nhau. 1: mau thu sau 5 ngay x ly han, 2: mau d6i ching 5 ngay xt ly
han, 3: mau thu sau 10 ngay xtt ly han, 4: mau d6i chting 10 ngay xtt ly han

4  Kétluan

Tl nghién ctru nay ching toi rat ra két ludn sau: Da phan lap doan gen MtDHDPSI tit cay M. truncatula
co kich thude 212 bp ¢6 trinh tw nucleotide twong d6ng cao d6i vdi cdc trinh ty nucleotide da duwgc cong bo
trén ngan hang gene (GenBank) v6i ma s6 la XM_013613732 (99%). Xt ly stress thiéu nudc sau 5 ngay hodc
10 ngay gay anh huong ro rét dén su bién dong cua ctia gen MtDHDPS] trong cay M. truncatula.

Loi cam on

Chuing t6i chan thanh cam on Gido sw Geert Angenon, Dai hoc Vrije (VUB) Bi da cung cap hat giong M.
truncatula cho ching t6i trién khai nghién ctru nay. Nghién ctru nay dwoc tai trg boi Quy Phat trién khoa hoc va
cong nghé Quéc gia (NAFOSTED) trong dé tai ma s6 “106-NN.02-2014.13".
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