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Abstract: The tuber and root crops are rich in starch in their storage organs and provide important raw mate-
rials not only for food and processed food, but also for modified starches and bioenergy. Starch is composed
of two types of molecules, amylose and amylopectin. It can only be produced through biosynthetic pathway,
a process that involves multiple enzymes of conserved functions in many crops, such as ADP-glucose phos-
phorylase, starch synthases, starch branching enzymes and starch debranching enzymes. Here we review re-
cent progresses in biological functions and mechanisms of these key enzymes in starch biosynthesis, includ-
ing new identified enzymes such as starch phosphorylase and D-enzyme. Their features in amylose and amy-
lopectin biosynthesis of tuber and root crops were also explored. It not only provides important information
for identification and functional analysis of key enzymes in starch biosynthesis but also bridges the gap be-
tween starch structure and property of tuber and root crops.
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Figure 1. Morphology of starch granulesfrom potato, cassava and
sweetpotato
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¥E: AGPase: ADP % i fE R ER (LI (ADP glucose pyrophosphorylase); ADPG: H1 B2 % 4 (Adenosine diphosphate glucose); MOS: 7 ZF KA
(Maltooligosaccharide); GBSS: fiki4h & Re#) & Al (Granule-bound starch synthase); 3-PGA: HiliE&Z-3-ff2(Glycerate-3—phosphate); Pi: #f#(Phosphate);

Redox: %A /L% JF #(Redox potential); @: IEHFE K F-(Positive regulator); o: {2 KT (Negative regulator).

Figure 2. A proposed model of amylose biosynthesisin amyloplast
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Figure 3. A proposed model of amylopectin synthesisin amyloplast
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MY b & w5 DBE: K i
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P I B 1R 7 AU AT RS e M 5 G AN IR ISA B4
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ISA2 AR — I8 2 B E AEW . (B KREEA
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BL21 FRIX L ISA SRR MR T, LA AT 7 2R
B R RN R (0 — PR AW, BRI B R
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T 6 M EEIHERR L) /N 73 SO MOS LK S 258 B
e a-TERBEA B-TER B~ AR BRI SS Al
SBE T4 3 i Y ISAT 2B, 1124 DBE #5144
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TR, JEMBERR LA (Starch phosphoylase, SP,
EC 2.4.1.1), XHN o-HiRHERERRAEE, TEVER & X
O HITEAEAE IR T — B AT FE AR R BRT DA A 4
- 1 - Bt T PR TR 6 BN 5 AT SR B SR
FH HIXAS S WA AT 1

(1,4-0-D-glucosyl), + G-1-P4——»

(1,4-a-D-glucosyl), +; + Pi

ERZH S, SP o AW FIEAL, JHem A
Phol, L-MYsi&#Kky L-SP; MR Pho2, H-HLni#
H-SP. X PR RLAE 73 -8 R/ N AR s e 1 B P
ANFl. EHEINA SP S5 RER IR RS, e
AR WA b B8 A% 2 0 T A T 5 AP JE 1 45
. Sonnewald 251V B 44 2 Phol FR kR Y 9845 {4
R R RAREA N, FITH T-DNA AR
A phol AEMR A A FIFEHITE UL, 7K A phol RAZ 1A
FERRURALAE 30°CAK, MBI iEk & & IEH, B
20°C (26 A4 50 HERH LE B 2 PR AR . X SR E A
Phol {EJEM FEME T IIME AP £ 58K /N2Z Phol AL
EIEE, thin SBE, fEEHE A HAE, XHE/R# Phol
XTI A RO T AT RS AR . TIFE S8,
Albrecht 2L B Phol A BEZESE R & BT R AR,

30

oA H R IA B EE R H Sk RREHEEH R
IEAHSCH S, {H Phol W Z S5TEM & HANEHE .
#E45 Ball Al Morell ™42 H fr) 4 SRAEIZ B "5 % (Glucan
trimming model), Takaha 25\ N4 AT #E D-H(Dis-
proportionating enzyme, DE, EC 2.4.1.25)# Phol fgL
FIPME, SEBLUERY A B — L8] 42 36 SR R 24 A
H: e AT, 2HE53 M DBE =4 —
G T B 11 7 SR, D-Pig T LUK X Lo 4 KR 1t 45 Phol
YERIES . THrp BT G-1-P AT LA% AGPase
A A fi =42 ADPG( 3).

KT Pho2 WIEMFIAEYFIiRE, HEMIAANZ
IRIEHE . Steup Z N A SR HH ) Pho2 7E B A7
NS INOKTE i Y & PR N AR 45 o
KrkLo H S E o S AN Pho2 UL, FEARKIM
TER A AR, MRITEMA BB L,
PRI TR T, G BB 2 A3 45 AT TR %E Pho2 T
IARZ 5 BEm AR 2. SP D) REIE IR A
FHAERDS

Br 1 SP MgAk, CENTEVER BEER AL AIRE iR A2
RIFETAERT S48 % GWD(Glucan water dikinase,
EC 2.7.9.H) AT e S & R, D Z ekl
KA AL TR, EPEZER B WA =L
L, STER kLA A E AR T GWD EAMERE
RIEA T RSN, HAR TR & g™, HH e
B B FIEE IR GWD #1522 538 & il

45. B EBRAROMAR—HER S
PERRMEE(ER

TERBREDFIER CAER T, JER A UK
% FhEE G SS. SBE 2% LR A 1AM
fE. R T ARZHHERRIE. ENETRIT
SBEI fl SBEIl 41 /& & 414, i&45 SSI.SSII #1 SBEI”!
R S Bk e B oK & B T SSILL SSIIL A1 SBEIT
BEEUT, HAN, AGPase. TR BHFR BRI B (Pyru-
vate orthophosphate dikinase, PPDK, EC 2.7.9.1)#1 SP
W HIAE SS/SBE &k, SPEE &R IAAAE
UL T 1% AT RE S S5iEH & . SS/SBE MR &
AP e P R T B A R AL T, AR Ah S IE ]
AR S M 28 IR I P 25 Tl R A T DA X o &2 5 A A
FRLOZTOTA AR NG e B R Ak A T LA SBEIL 2%

Copyright © 2013 Hanspub



BN IR M AR K B

o PRI, AT 2R e AN TR AL B 7 ST 5 T
i Tl I A R 25 IR A1)

HARKIL T ZRE G R E ik, (B HATPIA
A RIS b 2 (R W T AR EL PR, M SR A A
SCRETRAN T, e b AU eI . X2
I 0 R] B A B T8 () o A P BOR g . BRI AL
Ge B ILYTTE S5 70 M T B ISLFH 0 T 78 e -5 Jlod 7
R A EAESRAE 7. B H TS TCIEA M B A ik
M RRAESE R & o 2 — AR IR, A7 2D Fh
AFRE IR S R E . ENEZRAKEIL
R, BUINE A RIS R B, BARTE
B R DAY LT R 5 B 2 (A] PR 2R I 95 K B
R, (B E AR TR A B A AT RS,
BRE GRS R R R A7 AR R A RTE
(1, BRI FRAT BT I 2Rk & i A S A )
RIrT BHFERINE

5 RE

AR, I PR B FAR PR AL L DA IR 5
B, X2 SiEk & B i R R DL TER A R R
TREIRNE T . SR AT AR FERE RIS A A2 AR
TERPRL A S RN A3 BRIk 7 U H AT A
A LR EAEEONRN, EARE., HE. FhE8
DR, RRER & O AT 1 AN
MIThfess e, HAARRREe SN AR R U . X E
SR TEREMBLE RIS, R FRiRiLE
I RAZ A, He PR TR OGP AL — BRI K,
AR AR VERY RSB A% TRE UG B 25 R %
JUB BT (R 257, T e 45 S et A B
FUiIa TARIED . HMKTRE, IN5RE R
oy & BRI IE U AR B RER ) T R AN I AT o5
RSSO

BT & BT T Ut ok T A Ak 2 HE A
. — 7, X T2 51k G i R 2 —
AIThREMA . BB GBSS BT ELEEVE R A U
HAAPUR G ? — 2 R &R0 SS/SBE 452 151
A7 AEF A E IR b 7 5% Tl SR 0 e AR P O
BEAT SCHETE A B G K ? SRR RET 2 5k G R
WIBE AR > R, XSGR 5] AR Z 3 RUER
e T 5, T UERRIA B (A AR R
SRR X AT RE R ZEAE BB N BORF-BL fildn
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W TEEN A 13 B A8 R 25 F 25
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RO IR E RSB, ST RE R A i)
BB HAR AL 1 B AN RE NS 9 A
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