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Note: The blue typefaces represent the enzymes of starch biosynthesis pathway in rice. Enzymes involved in steps for cytosol and plastids are shown in
yellow and purple, respectively. Genes for starch biosynthetic enzymes are shown in red italic folds, and the rice mutants are shown in black italic.
F2BA :Fructose-1, 6-bisphosphate aldolase. FBP : Fructose diphosphate. F2BP: Fructose 1, 6-bisphosphatase. FOP; Fructose — 6-phosphate. PGI:
Phosphoglucoseisomerase.  G6P:  Glucose-6-phosphate.  PGM:  Phosphoglucomutase. ~ G1P:  Glucose-1-phosphate.  UGP:  UDP-glucose
pyrophosphorylase. UDPG: UDP-glucose. SPS: Sucrose-phosphate-synthase. Suc-P: Sucrose-phosphate. SPP: Sucrose phosphate phosphatase. Suc:
Sucrose. Glu: Glucose. Fru: Fructose. A/N-inv; Alkaline/neutral invertase. SuSy: Sucrose synthase. FrK: Fructokinase. pHK; Plastidial hexokinase.
BT1: Brittle 1 anadenylate translocator. AGP; ADP-glucose pyrophosphorylase. ADPG: ADP-glucose. Phol; Plastidial starch phosphorylasel. DPE;
Disproportionating enzyme. BE: Branching enzyme. LD: Linear dextrin. BG: Branched glucan. GBSSI: Granule bound starch synthase [ . BEI:

Branching enzyme. SS: soluble starch synthase. ISA1: Isoamylase 1.
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Fig.1 Starch biosynthesis pathway in rice endosperm
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Tl N TR A b 0 RERE AR 20 B rh 22— R A A=
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branching enzyme,SBE) , H TS24 3E M a—1, 641
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Hﬁ[ﬂ] .

2.1.2 e ATP 6944 Ead T I8 B A R R A
(plastidial adenylate kinase , PAK) )& 3k | $2 25 X € ¥7
PR ATP BOHELS (1B 2) o BT IR IR FH T ATP i
164 ADP Fl AMP, H T 8 3R 35 W] DL & ADPG FIjE

¥ B, X AT BE 2 i T S M 55 i ATP 2R
Jnts
2.1.3 &% ADPG #945iz @ISR BT1 R MR

ik, LA X BT ADPG 1] 3 MR B 55 52, DT 8
RFLh ek S bl RAERAE KRS HAT,
XS IRFLIE R A T ADPG %32 55 J1 7 B A0 3 A3 B 25
e S il AT i RS S R TR N A SR S S
osbtl ZEAERE I N O IRFL, HEEIEM ME LT
R, Hoih ELBEJE R S N R R 12% , HAR & = ) 1
Tt , 220 OsBT1 FEVEM A B AN TE A Ok P i b B &
BRIEADY

2.1.4 3%5% AGP &M IR AGP IETE, LIRS
R FEARE 2 MO (E2), — A
YIRS IR R IE KIAFF T glgC FEH, L= AGP 57
P, v] @ SR AR AGP JEMEY R
JRFIR AGP KW IEM RS IR Sh2r6hs % SH2™ | L)
R /N FE R it L P BT2 , HAE 7K R vp i) S Y5 36 58 T
BERE AGP IEHEAF ek S,

2.1.5 FabZesegbmt  RFLARME T JEM B &
I 52 Y A BIURITRE R o g 140 5 i), DA D0 a0 o 5 o



93 KRR FLUE B B B HE ol i T 1745

HSEEMAIEAT AGPPITRAMEN  MTHRMAGP MTEASEAL.  XsEh  ERAER
A BEtt, BERLEF . EHEBTHR SEMIER SEMARIES SEEE /LR
17 17 2 v v 2
OsBT1RZ%E, % FE{RADPGHERR 1L SiRFRIL E.coli Tz A
g OEOBRNE OGP, WAL  glCEE, ~ gl SR Wit
I3 ADPGHIFE % HAGPRIOEE iy 1EE ZFGWD
SO 37 3B SUSYSE M, TIRREBRAREEN o e TFFE el
OsSUT1 ﬁﬁﬁué/ SE & BEMEH %?V’Vf O%j;’fg j75/%] S
REE (RfEtE SEI R ATPRf SBE3 OsSSIV
S W (X O U
UDPG. ADPGHIE UDPG. ADPGHIE e
o TERES BAEREES B HARDERES maac maac, MR REEAE
EMER  BOAGPENNES BMAGPEHMER  MGC  GCHGT - ;ZLE:W*#;
MXE/ESENE MRS/ EESERL BE

VBV ORI TAT 5 xR 0 SR IR IZSR M AS T A TR T S0 5 SSATSs - SEMY A U il
Note: “V/'” represents the strategy is feasible. X’ and 2’ represent the strategy unfeasible and uncertain, respectively.
SSAEs: Starch synthesis-associated enzymes.
B2 FARLEMEHEEKNRERTEMNEKRRNE MR
Fig.2 Strategies for improvement on grain yields and ECQs by using mechanisms of

rice endosperm starch biosynthesis
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Enhancing the expression of starch synthase class IV results in

Starch Biosynthesis in Rice Endosperm and Its Applications in Breeding

LI Ruiging"?> TAN Yuanyuan® YAN Ying' ZHANG Lixia' CAO Liming' WU Shujun"
(' Crop Breeding and Cultivation Research Institute, Shanghai Academy of Agricultural Sciences, Shanghai 201403
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Abstract; As the major component of rice endosperm, starch possesses important biological functions and economic
values. Amyloplast is one sort of specialized plastid for starch synthesis and storage in grain endosperm. During filling
periods, grain endosperm accumulates a great amount of starch to fill the intracellular space of amyloplast for further
formation of crystal starch granules. Thus, starch biosynthesis and structures in endosperm have great effects on the
yields and the formation of eating and cooking qualities ( ECQs). Here, we reviewed the molecular pathway of starch
biosynthesis in rice endosperm, and proposed some strategies for improvement on yields and ECQs, which would provide
theoretical basis for rice breeding.

Keywords : starch, eating and cooking quality, breeding improvement, endosperm, rice





