FRE AR RRE 2008,41(10):3008-3014
Scientia Agricultura Sinica doi: 10.3864/j.issn.0578-1752.2008.10.013

&% PEPC+PPDK W E FE 7K FE R L & 4514

kT bl A B R & FARL MaKD 12T, AR’

C AR RN R, AR 2300365 ° MIUREE SRR R, Fat 210171 P IR RSB A PIER T, #i5 210014)

E: LAWY 25K ATP X385 4 PEPC-PPDK S FL B KG9 6 &5, JE 9 ATP R 36 38 4% C. B AR A S
AW RERET . (7Y DRM Anss PEPCrPPDK WIS KRG A AR, #ATT PCR A, COREBEEMRANE. &
WATP LHEE, 4T Hh. B—te & EEANRBAXEE Sitam T EWRER. [ER] R
HEAABN COLEE, EIFEEMRME. PCR AW E Ky PEPC Fn PPDK 3L $# N LR AKRE )G, % PEPC-PPDK W3k
FARGERLT COLemEN. ErtPmEBAET, FEAM ATP Bitith, ATP &3 )5 4 PEPCrPPDK W [ K A5
HEEER SR E 1700 12%, EXEMEHT, BOLAMEAH—FHE, FEHRS 15% [ER)]ATP LHEE
4 PEPC+PPDK X FL B R AGIG 08 T A A= J1, & ATP 23K 0L CoRFH R B T

KRR HAHEEAR; beRN; CbE®E; ATP
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Abstract: [Objective] The aim of this paper is to study photosynthetic characteristics of PEPC+PPDK transgenic rice for
demonstrating that ATP is the key factor enhancing the photosynthetic capacity in transgenic rice with C4 genes. [Method] With the
untransformed rice and PEPC+PPDK transgenic rice as the materials, PCR test and the activity of C4photosynthetic enzymes were
conducted. After the ATP treatment , the light, temperature-photosynthetic curves, the parameters related to the metabolism of active
oxygen and the component factors of yield were analyzed.[ Result ] The untransformed rices posses all the C4 photosynthetic enzymes
but their activities are very low. The PCR test indicated that PEPC and PPDK gene from maize were transformed into common rice.
The activities of the C4enzymes in PEPC+PPDK transgenic rice were highly expressed. Under the conditions of high photon flux
density and high temperature, the photosynthetic rate of PEPC+PPDK transgenic rice after the ATP treatment increased by 17% and
12%, respectively, compared with the controle without ATP treatment. The resistance of PEPC+PPDK transgenic rice against
photooxidation was further enhanced under the photooxidative conditions. The yield of PEPC+PPDK transgenic rice were also
increased by 15%. [Conclusion] The photosynthetic productivity of PEPC+PPDK transgenic rice after the ATP treatment was
enhanced, demonstrating that ATP is the key factor for designing the C,-like rice.
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1, 5: %ﬂﬁ. 2, 6: /J(%‘E Kitaate; 3, 4, 7, 8: !r? PEPC+PPDK XYk
M7KHE; M: Marker; 1~4: PEPC ZERY K74 (1.8kb) ; 5~8:
PPDK B4 11174 (0.971)

1, 5: Maize; 2, 6: Rice kitaate; 3, 4, 7, 8: Transgenic rice with PEPC+PPDK
gene; M: Marker; 1-4: The 1.8 kb amplified product of PEPC gene; 5-8:
The 0.971 kb amplified product of PPDK gene

1 %% PEPCrPPDK TR EL[E 7K FE5RY PCR #E1
Fig. 1 PCR analysis of the transgenic rice with PEPC+PPDK

gene

{E3EPEIRAK . ¥ PEPC+PPDK XU K /K A& (K] PEPC 1
PPDK P43 Al L /K FG Kitaate 55 T 18 {540 3 f%, ME

<1400
51200}
21000
800 |
600 |
400 ¢

200

HA

m,

PEPCiFE

PEPC activity (pmol

0r ¢
50+

40t

—{

30

H

20 F

ME
ME activity (umol-mg chl-h™)

WT CK

FI MDH JE RIS $Em, XRFEIER KRG mRIL T
FHIRFR) Cy 65 Bl
2.3 ATP 4LIB S5 PEPCPPDK U E B KGR L &1F
R3S, iR BN

MR — A 2 B 3-A F L TEAROGER T,
% PEPCHPPDK XU UK FE I ) A 18 5 5 /K H Kitaate
B WEZES, ATP M52 FHAREE, Hi—D
Bt #, KRS Kitaate 7 A A 3 R AE 20
pmol-m™s™, HHDEIRLE 1 000 pmol'm™s™, Wijiti ATP
JEADGRARAR, ot G R A m; % PEPC+
PPDK XU K /K R R A3 % 0 30 pmol-m™s™, 13
MOGER K 1 200 pmol'm™s™, Wijli ATP J5 %
PEPC+PPDK XU 4k [A /K #% 1 F1 Ol & 38 26 =y 2] 35
pumol-m™>s™, [FARjf ATP ML, 28 T 17%.

M 3-B Haf LLE H, 7R T % PEPC+PPDK
WL K FE 63 % L /KRG Kitaate 15, H2ZE AN
B, /KFE Kitaate 1500 & 6GELESE 30~35C
2 [8], {H#% PEPC+PPDK XU K /K FEAE 35°C ) A
H A5 35 CIN A PEPC+PPDK UKL /K R84 %
Lt 7K 78 Kitaate /5 30%. 124 ATP 4-¥ )5, %
PEPC+PPDK WUk PRI /K5 1) )6 & I 2 75 35°C i [w] it

120 B

100 F

H

80 |

60

PPDKi 1
PPDK activity (umol-mg™' chl-h™)

4

20

WT CK

MDH;
MDH activity (umol'mg” chl-h™)

WT CK

WT 75 Rk Kitaate, CK 7<%k PEPC+PPDK XUIEK /KA, Pl A $idh b F3{H+SE (n=5) . NI
WT stands for the untransformed rice Kitaate, CK stands for the PEPC+PPDK transgenic rice. And all the values in the figure are mean+SE (n=5). The same as

below
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Fig. 2 Activities of the C, photosynthetic enzymes in the leaves of transgenic rices
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Fig. 3 Light and temperature photosynthesis curves in the flag leaves of transgenic rice with PEPC+PPDK gene (CK)
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Fig. 4 The changes of OF generation rates, MDA contents and the activities of SOD , POD in leaves of PEPC+ PPDK transgenic

rice and untransformed rice kitaate after photooxidant treatment
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Table Comparison of component factors and yield with PEPC+ PPDK (CK) transgenic rice and untrnsformed rice kitaate (WT)

vl (S27RAIE FEAE S AL TR ARk
Variety Panicle number per plant No. of grain per panicle 1000-grain weight (g) Grain yield per plant (g)
WT 20.0+£3.39a 71.67+4.16 ¢ 19.3£1.20c 30.04+1.98¢
WT+ATP 19.4+2.51a 72.4543.15¢ 19.57+0.58¢ 30.49+1.44¢

CK 20.2+3.35a 78.33+3.06b 22.1340.54b 33.32+1.85b

CK +ATP 20.8+3.96a 84.33+4.05a 24.13£1.01a 38.30+3.01a

[FIZ i J5 AN A - BER IR TE 0.05 7K R 225 B2 R A I {ESE (n=5)

Different letters represent significant difference at 0.05 level. And all the values in the table are mean+SE (n=5)
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R, Wt R 20%. (HAHTIAT SR 14798
FEM AR HOE R 9 LA B, kM- miRds s, 29
ECREA Y G RE AT AL, RIS B e A TR -
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