30 6 Vol.30, No.6

D04 6 536 543 ACTA AGRONOMICA SINICA pp. 536 543 June, 2004
Ca Ca
1 1 2, +"
¢ ) 226007 ;2 , 210014)
PEPC PFDK NADP-ME PEPC + PPFDK (wWm
C OAA  MA ,
50%, NADPME PPDK 50% 54%, PEPG PEPC+ PPDK
100% 150 % Kitaake C . PDK NADPME
PEPC PEPC + PFDK Kitaake o G
(P) (P , , PS (R Fm)
(%) (on) ; G G
G ; G ; ;
:H11

Photosynthetic C+~Microcycle in Transgenic Rice Pant Lines Expressing the Maize
Cs Photosynthetic Enzymes

JI BenrHua', ZHU rQin*, JIAO De-Mao®

(1Departn’ent d Life Sciences and Techndogy, Nantong Normal University, Nantong 226007, Jiangsu; 2 Ingtitute o Agrobidogical Genetics and Physidogy, Jiang

su Academy o Agricutural Sdences, Nanjing 210014, Jiangsu, China)
Abgract Photosyrthetic G-microcycle and itsfunction in photosynthetic apparatus were explored by comparing the trans
genic rice lines express ng the meize G- Pecific PEPC gene, PFDK gene, NADPME gene and PEPC + PFDK double genes
with their wild type rice Kitaake. The activities of photosynthetic C-pathway related key enzymes, PEPC, NADPME,
PPDK were detected in both wild type rice Kitaake and transgenic rice. Protosynthetic oxygenevol ution rates of ledf segr
ments or intact chloroplads in vitro fed with oxdoacetate (OAA) or mdae (MA) increased by 50 % in wild type rice Ki-
taake , by 50 % - 54 % in NADPME and PPDK-transgenic rices (no sgnificant difference with wild type rice Kitaake) ,
by 100 % - 150 % in PEPC and PEPC + PPDK- transgenic rices, which indicated that there was a primitive and limted
photosyrthetic C-microcycle in wild type Gsrice Kitaake, and heterogenous PEPC gene and/ or PEPC + PFDK double
genes, with the exception o PFDK gene and NADPME gene , from C-plant could enhance the operation of exiged G-mi-
crocycle in Gytransgenic rice Kitaake. As the photosynthetic Crmicrocycle enhanced , the rates of photorespiraion ( P;)
were lowered and the net photosynthetic rates increased by determining the GO, exchanging rates, and as a consequence ,
PS photocherrica eficiency ( R/ Fn) and photochemica quenching (q) increased acconpanied with a decrease in the
non-photocherica quenching (oy) by determining the chlorophyll fluorescence characterigtics. Above resuits might dffer
the experimentd evidences for photosynthetic efficiencyraisng gene eng neering o rice.
Key words Tranggenic rice; Photosynthetic G-microcycle; Chlorophyll fluorescence; Photosyrthetic Cr-enzyme; Ox-
doacetate ; Mdate
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Fig.1  Changesin activities of photosynthetic enzyme in leaves of wild type (WT) rice cultivar kitaake and photosynthetic Crenzyme
transgenic rice plant lines under photoinhibitory conditions
WT: Kitaake ;ME: NADP-ME ;PK:  PPDK ;PC:  PEPC ;PC+PK: PEPC PPDK
5
WT:Wild type rice Kitaake ;ME:NADP-MEtranggenic rice ; PK: PPDK-tranggenic rice ; PC: PEPC-tranggenic rice ; PC + PK: PEPC + PFDK double tranggenic
rice. Mean vauesfrom 5 independent experiments. The same below.
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Fig.2 Hfect o oxaloacetate (OAA) , malate (MA) and phosoend pyr uvate ( PEP) on photosynthetic oxygen evdution of leaf discs (left) and

chloroplagts (right) in vitro in wild type (WT) rice kitaake and photosynthetic C+enzyme transgenic rice plant lines, respectively
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Fig.3  Hfect o oxalcacetate (OAA) and malate (MA) on photorespiration rates ( P;) and net photosynthetic rates ( P,) in leaves of

wild type (WT) rice kitaake and photosynthetic C;enzyme transgenic rice lines, respectively
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Fig.4 Hfect o oxaloacetate (OAA) and malate (MA) on chlorophyll fluorescence parameters in leaves o wild type (WT) rice
cultivar kitaake and photosynthetic C,enzyme transgenic rice lines, respectively
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