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1 FH PR KR TR i 20 E - S R B R AT DA B B R A BE TR R, £
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UK A= 210 R B R A ) A 4 i BE PN R A0, FE 2 AR S 0 A A M BE R ], IR
A MIRERR B A TR R AL AT 4E R (2 0 M H R BRI RN b, i &5 H K&
AR, RERZE-MESTHRBERSY ., ERAEDMEE PR RS E
R HE XA T T AR B B9 45H 358 T AR ) b A K I 5 ZE M AILB S
FeEETT o

KA BER) EE I RE R S5 AL AR 4 MR 28 SR PT A0 M i [ ) i
FHOKEY i HIRTUR R SCHUBOKINE P Bz 515 B A% A E]
VELR(EN

B=T MBRENCFHN
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P R e L 5 20 Y PO AL B 5 BT 2T 4 3R 2 A0 O BE v B 2T 44 K LA BB OK AL &
Y1, RSB BT RY) 2 b EE TG AE A, LU 98 AR 2 £F 4 K
MISREE, BR=KRI, FEEHmHH BRI A BEFIM ) Z 8 & H £ 5 iR 5, W
bR AR EFLIESE T H X SR B B AR B b i R R s b, Ak R
B R AT AR TR AERE S J=

—. HgE

AHERZHILMARNAERSHARNESEERTY, FHRAHRE—K
FEE TR ( glycosyltransferase , GT) , — AN EAEIL IR —BEfR (UDP) -5 25 M 2 A
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S, S,

H A —

T HRE

3 O 2 ity v 1 e o 0 o 5 o o I L B S =
a. EEALERS 534 ( Panshin and Zeeuw,1980) ;b. 2y @ 40t , Hor 47 4E & 45% ~50% |, 474
# 20% ~25% , R 20% ~30% , 24 0% ~ 10% , JK4Y 0. 1% ~3%

HRGESE, ZEWERANRMNTER GBI A . AtCesAl , AtCesA3, AtCeAb
AtCesA2  AtCesAS , AtCesA9, H 1, AtCesAl Fll AtCesA3 BN J 52 W A A] 2L g JE
B, AtCesA4 (irx5) . AtCesA7 (irx3) Fl AtCesA8 ( irxl) %65 5 7 W A BE B & .
HARB R Y, AL A R G2 SR A RN G BUS R IE A Frit— L of
58, AR, EHAASEEYT I ERZARNTE NI RNWBREAK, &
SEHMMTHZERMESIRRER 6 MW BALH MK, 2 BELER (rosette ) 4514,
ANTEBANLH 6 4~ CesA AR, B CesA B A —FE R, XHE—-1E
AR AT LA B 36 SRBEEEAL A TLET 2, RN B fEE AR
B EAER/N K 40~60 nm, J& LIRIIE 36 FobiaE i R Bf A ik, A2 B2 5 B 5% S %)
LEIE AT 2 R GRS RFE M L Z 8, T2 Mar 2215 e |, &5 1%
Ik, HFHEREGEE AR BN AR A A SR AN ERE  BIEFRUEIE R,
BTN EDEA 3 F CesA HH, B TAHERAREHEH SN, 08 HAWERLELS
He R AEYE B ERIER, W KORRIGAN J:IH | REVERERR & i 4B 28 A IR %
L VEMEAS, AHEREMEBE TR R 2 AL IR, A —E J7 1o HEFHE
F R,

WnE 1-6 N, 4 F — M LUREF LI A7 1 B RREF 4 B EE T 19 F 36
% B-1,4-D-HEMEHE, 9 58 BWEE R LT 3 17 A 508 4r 7 41 8 ( Goring and
Timell , 1962 ; Gardner and Blackwell ,1974) , %W 5% 2 (8] 10 B UL S8 45 & W L4
Fh4EtE | B4 8 5~10 nm( Nishiyama et al. ,2002,2008) , 7E#ZF22 A B4 F17HE
A, 5 B R M AR v ARG 8] [ — > T 1], B ik 0 S A SR AHER], | T &
R B — A KT RLEROK (E1-7),
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H OH
4
- 4 5 10) % 3 5 Hl o 5 0
2 5 3 2
HO—\3 1_od_4 A HO 1
OH OH
OH
& 1-6 LFHEZER 5 T454 (Habibi et al. ,2010)
DP hREE

B -7 ZHAREER AT AR

MF:@‘&E%;MT:%&% ; PM EEE’{%,CEK%W,SMEfﬁ%*ﬁﬁﬁqé?éﬁ{%%ﬁﬁgﬁi
( Wightman and Turner,2010)

EF 2 I LT 2o A0 AN [R) BE 2 B B 1) FNARET 24 B 38 46 2 vh 8 0 O B A7 24 PR RE 1Y
FERE, HREH, M ERBTZER RN 2.5~3 nm, XL LT 22 BE
TE 40 O BE b I B BE K 45 4 B T ——42F 22 ( 1/l 1-8) ( Andersson,2007) . il &
S HLF W ARCBE R 7 B R (AFM) BT R B, THRR AT g M B ks DI - e
TCZIAIA 15~20 nmBY 48 ; V C IR GIED 5T B0 |, et 22 35 6 1% #5101 -F
RICF B, (B K 4> H14R ME #E A ( Fink et al. ,1995; Jarvis, 2003; Sturcova et al. ,
2004 ; Xu et al. ,2007) .

= Rk

EFYE R S PR SR AP LA W R A R B S R ME B9 S FR ((Timell, 1967
Ebringerova et al. ,2005) , 2L A b2 £F 45 % ) 0B 3 B0 4 AT AT Y H B0 L
BE ARBEFIBTRLERE , SHotdfrh R 4E R R A R U R A i
7% M (galactoglucomanna, 70% H &M ) (E 1-9) , 29 5L 4K BB 60% ; 5 —
&2 Bl Fir A W -4-0- 9 3k ) % H B B2 K B¥ (arabinoglucuronoxylan, 65% A 28 B )
(B 1-10) MR T AR TR EFYER I oA R 47 4 R R R -0- L B 3E-4-
O-F IR E R AR MR A H T EE (AP E RN MEES),
TEARM A RE SRR SAER KRR EH TR, BFEEM, AR ER
FERE IS 0 248 Bf BE B4 W4, (B2 B8 ) /N T £ 4 228 X6 40 i B Bk 7% STk ( Fry, 1989
York and O’Neill ,2008 ; Scheller and Ulvskov,2010) ,



