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Chloroplast is a specialized organelle responsible for numerous metabolic reactions, most notably for
photosynthesis. Chloroplasts are not generated de novo but proliferate from a preexisting population of plastids
present in meristematic cells. Chloroplast division is executed by the coordinated action of at least two molecular
machineries: internal machinery located on the stromal side of the inner envelope membrane and external machinery
located on the cytosolic side of the outer envelope membrane. To date, molecular studies of chloroplast division in
higher plants have been limited to several species such as Arabidopsis and no mutants have been characterized in
monocots. To elucidate chloroplast division in rice and to manipulate it for future molecular breeding, | characterized
a mutant displaying large chloroplasts that had previously been isolated through forward genetics from an EMS (ethyl
methanesulfonate) mutagenized Oryza sativa spp japonica Nipponbare population. Using a map-based approach, this
mutation, termed giant chloroplast (gic), was allocated in a gene that encodes a protein that is homologous to Paralog
of ARC6 (PARCS), which is known to play a role in chloroplast division. GIC is unique in that it has a long C-
terminal extension that is not present in other PARC6 homologues. To confirm the GIC locus, a corresponding full-
length cDNA was cloned and was successfully used to rescue the gic phenotype. Characterization of phenotypes in a
rice field showed that gic exhibited defective growth in seed setting, suggesting that the gic mutant negatively affects
the reproductive stage. Photosynthetic rates comparison between gic and Nipponbare in the flag leaves exhibited a
slight significance difference at 1000 and 1500 PFD (Photon flux density), however photosynthetic parameters
(quantum yield and NPQ) between Nipponbare and gic revealed no significant difference. This study is the first

describing a chloroplast division mutant in monocots and its effect on plant development.




MXEBERROEE

Peter Kamauk L 0 2 S 72t 5 U A AR ER B SR G CRELS TOREIC LV EFELE
L7z,

FRH S 7= 18 5w ST TMolecular characterization of a GIANT CHLOROPLAST in rice (Oryza sativa
L.) involved in chloroplast division (- r O #&fk{A453 %2 B 5-9° % GIANT CHLOROPLAST ™ 45 - B e
fEAT) 1 TUE. BERA L O A i & U CHERA D RICOWTHER L. A R W IER R
FHFEIC X0 BERAR 2R FGIANT CHLOROPLAST (GIC) # [AlE L 72, GICIEZY 1A X F X
THREESNTZPARCOD AN Y 1 7/ Th 5D L& 2 B, a7 BB EH) - AR RENTIZ ST
GICO R I BT DHEREZRE L T %, A K TIZGIC/PARCE & i H1HYIZf8) < ARCE & 1+
FELTEY ., ARCBIZOWT LT 21T o 72, BFHIZBWTAET Lo A ReicERIKDILE 28152
L7z & ZA, gicTITEP AR & LR THEOFRRMEPMET L TR Y | A R TIEHERMR S R TR I
WEERTTZEBHLNE ST,

IO DOHFTERNEIE, MBS I EMmBR 2 H OIS T DU RNETHY . T b
I AR L L LTE DTN D, B TOFRFEELE BTV, BN, EIMNIBIT 272 %E
H IR LTEY . RO FIIEBRAMEECHICRGE R L E LTERSNTVD, mLHERRT
DERL. MXONAEZRIFEIZE L DTV,

PLEDO#ER DS Peter Kamulk £ 0 & H S 72ia U O 2 595 2 LIZFE Lk
YW iz,



