B4l 104 B R R B KF 2R A AR = RO Vol. 41 No. 10
2013 4 10 H Journal of Northwest A&F University(Nat. Sci. Ed.) Oct. 2013

) £ Y B B ) 2013-09-22 1657
% & 4 bk - http: //www. enki. net/kems/detail/61. 1390. S. 20130922. 1657. 006. html

BRILZ/KFE MGD EE (OsMGD) 1 & & #k /Y
i 4K %% B 18 B

g Er, B, R T, KA AR, PR

AL MBHE K2 a Me2fBE . b 3w S R i 5 2 Rl [ 5 s S 90 3 ¢ AR B2 2 B BR P B 712100)

(# ZE] [EMY PR ERE OsMGD Jk H 08 5 AH MR 7EAREE £ 1 T AR KB 0L, B OsMGD 3k [ X A8 4 it
TR W38 1 5 i AL 28 5 H Al . K07 vk Y S8 2 49 3R 3K #i k. pGWB2-OsMGD FIAR KT B A1 T (1 55 4k 77 s, 4075 R ik
OsMGD 5 X JH A AR  FHBS MR BE SR 5 pomol/L (Y HS 78 37 00T % 5 DR AR R e 0 47 (IRl Ak B 5 DF 5 e 256 DR 0 80 A
MGD & P R 5 RIS 7 R 7 2 . 3 B AR R MR LA S = AR Al . (45 B R ik OsMGD A
TR Rt MGD RPN 1 1~3. 5 % 5 76576 B R FOAE pk b L 2B 3R IR (MGDG Rl DGDG) B I8 F1LE IR 117 R & 4 48
B T AR R bR R A S R A B A AR D R T ER A A S R AR RUAR L T B 2 . B AL IR S i Sk R A A
PR 0 A B B0 BT 0 08 T 3 2 TRURE Ak e e DR R R R v i 4 3R i AR R e O e RAR S LG B S v T A B R
B 2 T S L RN A bR R B S B S EF AR RV L R 22 5 . (456 B Rk OsMGD i [H 58 38 i H0 #5 4 ik
) A4t 6L i 5 et A A P SR B At 2 U i R i o DA T R g R R R T AU A 3 Y

(g1 Sp 0 H il (MGDG) ; B BS 5 6 85 3 0 5

[hESES] Q945.79 [XHftrEE] A [XEHE] 1671-9387(2013)10-0097-08

Tolerance of tobacco plans with OsMGD gene to low phosphorus stress
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Abstract: [Objective] This research was to investigate the growth of transgenic tobacco with OsMGD
under phosphorous deficiency. [Method) Tobacco plants with OsMGD gene were constructed through the
construction of expression vector pGWB2-OsMGD and agrobacterium mediated transformation methods.
After being treated with Hoagland nutrient solution (phosphorus concentration 5 pmol/L) ,the changes of
MGD activity, lipids and fatty acid contents, chlorophyll content, root fresh weight, root shoot ratio and
phosphorus content in transgenic tobacco plants were investigated. [Result] MGD synthase activity of to-
bacco with overexpression OsMGD increased by 1— 3.5 folds. The contents of galactolipids (MGDG and
DGDG) , phospholipids and total fatty acids in transgenic tobaccos were significantly higher than that in
wild type. But the fatty acid contents of all lipids were unchanged compared with wild type. After low phos-
phorus treatment,the transgenic tobacco growth was significantly better than wild type. The chlorophyll
content,root fresh weight and the ratio of root to shoot in transgenic tobacco were significantly higher than

wild type. Under the conditions of normal and low phosphorus, phosphorus contents in transgenic tobacco
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plants were not significantly different compared with wild type. [Conclusion)] Overexpression OsMGD gene

increased cell membrane lipid content of tobacco plant. The plant accumulated a large number of galactolip-

ids and phospholipids, which improved the resistance of tobacco plant to low phosphorus stress.
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X AL & OsMGD 3t [ (GenBank % 5% 5.
AB112060) ) cDNA #E47 PCR 934 , B DAy 5 14 5
¥ h 5'-ACCATGGAGAGCTCGTACAAGTT-3'
Ml 5 -CATAABTTGTATAGGTGTGGTTTC-3',
PCR R Wi f& & 10 pL: WG #E 4 DNA 1 pL, 2
mmol/L dNTP 2.5 pL,1 X NH, [ 2% i 2.5
pL, 1. 35 mmol/L MgCl, 2. 5 4., 0. 2 U BioTagq
DNA %4 (Bioline, USA) 0. 5 uL. IE 54 (0. 5
pmol/L) % 0.5 puL, PCR W & H:94 C 1
min; 94 C 10 5,60 °C 30 5,72 °C 2 min,30 PMEH;
72 °C 10 min, P 7= T 4 C {47 (Takara Ther-
mal Cycler, TP600, Japan), ¥ PCR 7=#1 5 pEN-
TR & In] TOPO FeR&i 5] & iy pENTR TOPO %
IR A E 3R 5 min, RIFHIBRAWEAL E. cold
DHSo /&2 S MM, I 7E & A 50 pg/mL RIBE R
LB 8 F AL ny 85 32 L 35 3% 5% A pENTR-Os-
MGD B BH V5 b bk 1 35 9% . AR W) 3R 38 8K pG-
WB2!'" 4 E. coli DH5a, B J5 JH & 45 50 pg/mL
W5 2= 0 LB 1532 H X 5 4 7 A7 i ik . AT H 2
FLEARGEE K 600 Q.25 uF F1 2.5 kV) (Bio-Rad
Gene Pulser, Model # 1652098) , ¥ #% fk F (pG-
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B AR AT TR T R T A A B8 A S 0 B 2 Ak
1.2 RAENSHEEFLSEKESF

R EN S WM EE (Nicotiana tabacum L. cv.
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pan) M R I EF AR R0 (SR-1) 40 30 A% Bk - F v 42
HUEE R 41 DNAL i PCROUZSVR R 10 pL . f 454
Bz DNA 1 1,2 X Master Mix(TIANGEN,KT221)
5 pL.ddH,O 3 pl, 1E 51 (10 pmol/L) & 0.5
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Fig.1 DNA PCR and Western-blot analysis of
overexpression OsMGD gene in tobacco leaves
SR-1. Wild type tobacco; MGD-3—5. Transgenic tobaccos
M. DNA Marker
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Changes of galactolipids and phospholipids in leaves of tobacco with overexpression OsMGD gene
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Fig. 4 Changes of fatty acid content in leaves of tobacco with overexpression OsMGD gene
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Fig. 5 Leaf growth of tobacco with overexpression

OsMGD gene under phosphorus deficiency
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Fig. 6 Changes of cholorophyll content in leaves of
tobacco with overexpression OsMGD gene under

phosphorus deficiency
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Fig. 7 Root morphology (A) and weight (B) of tobacco with overexpression OsMGD gene
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Fig. 9 Change of phosphorus content in tobacco with
overexpression OsMGD gene
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