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A-type starches
normal maize 490.8°  312(23) 16.1
waxy maize 83(02)  372(11) 16.1
du wx maize 4.9(0.5) 312 (13) 16.1
normal rice 26.8(29) 581 (41) 13.7
waxy rice 56.8(9.3) 782 (36) 11.9
sweet rice 13.9(1.0)  486(5) 12.1
normal wheat 3.1(0.3) 302 (3) 113
waxy wheat 5.2(0.4) 328 (6) 14.7
barley 1.3(0.1) 201 (8) 16.0
waxy barley 6.8(0.1) 341 (3) 17.1
cattail millet 2.7(0.2) 278 (6) 12.6
mung bean 3.8(0.2) 312(3) 12.5
chinese taro 126 (3.6) 560 (15) 7.2
tapioca 0.7 (0.1) 191 (25) 10.0

B-type starches
ae wx maize 32(02) 306 (8) 11.2
amylomaize V 2.4 (0.0) 357 (24) 5.3
amylomaize VII 1.7 (0.0) 389 (57) 29
potato 1.7(02)  356(36) 3.8
waxy potato 2.0(0.2) 344(37) 49
green leaf canna 34(22)  436(85) 4.1

C-type starches
lotus root 1.5(04)  280(57) 6.8
water chestnut 7.1(1.5)  230(25) 584
green banana 1.9(0.8)  286(29) 8.1

Glycogen

Cyz;?j;i?al 02(00)  55(4) 99.2

“ Data were averages of at least two injections

®weight-average molecular weight

¢ z-average radius of gyration
¢ Density (0) =M /R}
¢ Standard deviation

Glycogen was isolated from Synechocystis sp. PCC6803 in our laboratory
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AREA o % Zio opd 2 AR EApEn 4
ol Bl A A s8] A e
= FH A ALEO]
A A ekgk o, o] HFALE L o d = A 9
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Data are plotted on Log-Log scale: A-type (CJ); B-type (<); C-type (A); waxy A-type
(H); waxy B-type () amylopectins; glycogen (O). The linear regression line on the
graph comprises data of A-type amylopectin.
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7‘(: :] o]— = X] D% ] =w '—i Q Amylopectin structure models of of a, normal maize (A-type) and b, amylomaize VII
/\]'}\E] O] 1’4’ ]’U] E__ ‘11_‘;(]'7 ]’ Q X% 4 7ﬂ L]: T (B-type) starches. A and C stand for the amorphous and crystalline regions, respectively. A
O =55 = = o o repeating distance of 9.0 nm for the cluster and A:B chain ratio of 1.2:1 for both starches are
N g‘ﬂ_‘b} OH b]‘ X}i—rlﬂ E] % ] o used for the models. Average branch chain-lengths of normal maize and amylomaize VII
-4 74 %O}:)ﬂl O] E}‘ 5‘:‘.?}_’ O]“Qii Tl]f’_‘x]‘l‘_f %EH 37}‘ amylopectins are 24 and 31, respectively.
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S 3 channel = ©] F0] Q1S Tl sl = SUTE B- BRSO - o 2 Y ] A 6] &
hilum or cavityol] o] 27| %= gt g v]gste] 7} o vl F-9lol =23l vhd, A- B
Mz Al s E = B birefringence) 5 1< WA FoREut opyfel A H9] Yol
A& YERN AL o] “Maltese cross” = XA ETE.  FA@ 5] SAENA Al o2 A ] FAA4
AR AR XA ARG A o] ke A0 LAY 5

SR ARE RS o) Sl TR B & Tl o] AR A 7271 9.09.2 nmell 3 ¥ =

FolA= AAE S AT ot R AR B4 Fe] AR REEES AR XA FEE “‘%‘jg =3
AE] S o3 FYAE R o] oA AL 12k W, AR A, S, B, B e Ao ry
AAJNARE T2l 012 Foll 2HATEE B SAERNG IS A WuEdd F 3401]
A5 fr} o) e o tZ} wAEte] S gE = o] nHE Al o) = BxAEdo] B
crystal lamellar 725 G/ st GA| 32 o2 SHE S obdR AR S AE A7) 9 93
AFEA k2 A AR/ AE 25 Y= 2 dA sk 3lsol RIS

ojt}. bt Z A ff 5hLt o] AAE S B AB =

°F9nme] Hol& Ztu Stk ofd R A Bak= 7] 4, WEY Y Tl it ofs

HAQ AR JAF ol EA sk, vl A =)

A2 A3 nAd ool A e Aoz At B A& 11 60l HeksHA =243t
s vk AAFEGAE oF 1545% 7 Hol vk o o2 H A77] kel e A d(su-
Ol A& 2 vk XA 3] A Aol crose) alkaline invertase 52 sucrose synthase(SuSy)
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UDP-glucose + Fructose

~#  ADP-glucose
PPi
d
ATP
1 \ Glucose-1
l f I
Gl 6 Gl 6
K Cytosol /

a, Sucrose synthase (Susy); b, Sucrose-phosphate synthase (SPS); ¢, Invertase; d, ADPG

PPi ADP-glucose - |
.

Plastid

pyrpphosphorylase; e, UGPase; f, Phosphoglucomutase; g, Soluble starch synthase (SSS);
h, Branching enzyme (BE); I, Granule-bound starch synthase (GBSS).

Jd8le M7 dzo ded old d=

ol 93l 3 & H(H+= UDP-glucose)} 2} (fructose)
O Fal ¥ ar, o= thA] Al Ak & A A
L} =8 A (translocators)E &3l hexose phosphates
o] e = amyloplast W= AG¥c}h L ADP-
glucose = A $H=]H o]w] EAf3}aL Q1+ a-D-glu-
can AFE 2] HIBHAA] Wke] 2 FojA| = &
gt AEFA = A gt o)) ook mA
7} starch synthase©| ¥, 0] & &3l A2 3/d ol &
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2714 7} ADP-glucose pyrophosphorylase 2} branch-
ing enzyme©| Tk, 2 & A ol A A A FA ol o]
St ols aas 7] oY 79 5§ maE(iso-
zymes)= 2Hal Qlo] AEHA] 71 & ol dllstr] o §
Al skar it
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727 ARG o v §98 2Hshe
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MEL a1, 6232 Ao 2 AEAYSHA]
g of] o Sh= 714 3} @ Aol th 2 &4 BE 59
A At A Ao &2 SS T asnEel v
] & olal ¥ a1 Qli= Aotk 27HA] B & &4
BEIY} II7} in vitro 2831814 A5 = &3l A

2
HAs1H 0w FEH EAMOF ATE 5

I
O

o B

o

O ox 1o fof

=)



2 O 714 Sol a4 G 2w S
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g3} g2 A& ot E'_PS—% A3 E}L Ao
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