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WFZER R OME (30) : Coniferin was actively transported into vacuole in the presence of
ATP in early stage of secondary wall formation in poplar and Japanese cypress. Coniferin
accumulated in vacuole gradually decreased in later stage of secondary wall formation. We
collected the Arabidopsis seeds in which T-DNA was inserted to the candidate gene
involved in monolignol transportation, and grew them for 10 to 12 weeks. Then we
investigated the lignin distribution in interfasicular fibers of stalk. One of the
transformants showed low syringyl lignin content in the secondary wall of interfasicular
fibers.

AR TE A
(AL < 1)
[ERESS ST & &t

2009 4 8, 000, 000 2, 400, 000 10, 400, 000
2010 4F 2,900, 000 870, 000 3, 770, 000
2011 428 2, 400, 000 720, 000 3, 1200, 00

R

FEE
et 13, 300, 000 3,990, 000 17, 290, 000

FE5r 8y -

BHFE OSFL - HIH @ BRARE - KERF

X—U— N MEORES, MfaRE,. £ U Y — 0, B, a=7 =0, Kb, U X
LY 7=, T-DNA

1. WFERHMA YWD R
fEHEaEE DAIX, OMENTOE /Y ODE V77— ASRICEL TR, +
7 —VEOERR, @FT /U T —/VEHD WICHEELOMEICELY, £/ 7 ) —Lth
AfRBE~D#:, OMaEETHE Y T ) — RS S f BT >~ L & N gl oo s L
NBONAKZBEEIZL D2ED . O 3 B EITERLTCEKIND Z ERBH LR

THEATT 5,



STWb, £z, @QOE/ VF ) —VOESE
CBET 5 EBbh st~ Ad %y ¥—
Yix., REBEE LT oML o MR EIZAFE
THZELHLNITRS T,

—J. @QDF VT ) — VI BET S
TRITHETH 72, F 2T, AWFZETILM
B ECE /U7 ) —EmkicB 5454 v
NRUBNIFET DS D & & 2 Ha 2 HEE
L CHEIEMEZ RS L & bic, ZDH R
IJEAEKREa—FTHBBFERIDI L
FHME LT,

2. WMHEOHM
ARFFETIZLL T O 3 gAML Lz,
(1) =EV 7 —NESLE/) VT ) —
NERHEHR OB EICEb D X oo (LLFE
VT )=V T AR—F —LWEEL) OF
E LN TORTEEZT 6T 5,

(2) EI2VZI)—NF T AR—F—
DB FZHBELFREET 5,

(3) =E/VUZ7—LHEOESICHESET
LEEFEERET D,

3. WOk

(1) REDBEABRRTT e ) FO8K%
HE, bR E P& -7z, B BEY
FA XU, HlEEERiE A AL Tt &
D, ARXVBEOEEZHANCIZr Y —2A
M4y 2157, 27 v Y —ARESIC, T/
V7 ) —oa=7=Y)L7)La—, )
AT a—)L, a=7xU)LT LT E R,
VFyTITATE R, RLNIE VT —
RO a=7x) v VDo EE
LT, ATP DfFETF, HFHFETFTTERLHDI
7 a Y — KRR Sy ~DBOA B Z i~ 7z,

(2) WEY a R EARESECZEID ., R
FSREe JFOI v Y — AEES LY
N/ NSRBI 2 BB U 7o, A/ an B ISR O s [
' VT )=V, b NCE VT
— VB R 2 5 5 U, By ~DHLY iAA %
T

(3) vuaA XF RF BB T — & X —
A&, V7 ) —VASRBEEELT
&SR L T B g o5 BE R s R E AR
NiAFr, B VT )=V N T AR—H —1{&
a1 & Ui,

(4) £ V7 ) —)L FT v AR—Z—5EH
B2 T-DNA BNfFASINZva A XF X
FEEF T, Mgt co ) = 5Hme ) 7
S VBROEREIToT,

(5) B/ V77— NVEHOBELIZHEET S &
B DR O %, REEFBHKEET
TRz, EHE LT T IOV AR H —
BONAETHRTEY . S ENIAE THIN
WEINTWDE T v I —FONHmEZiH~7-,
MESNTWDE T v I—FD7 I/ BES
X0, PURGRERIZAR D 9 BEH & @Y,

TF REEK, XTF RII~NEVT =&
ASHPRE Lz, PURZ T By MIEIEL.
YU #1857, iz 7 7 4 =7 4 R L
LR,

KT Z b R 2 kib 7 a v & v
TEAEERL, NTIRLLT LT FEgte
7 b BRI C-80°C T A E A E LT,
HE#%. #B% LR-White #5208 L 7=,

4. WFFERRE:

K77, v O XV R OE
&I ey —AERSEHST, £/ VT
J—VERLWNCE Y J ) — VB R &
BhHLIZEZA, a=7 =V DOH) ATP K
FHC 7 vy — AEE S ICE D A E Tz,
ATP DfRDODIZ AP ZMMATH, a=7=Y
VORIAFITIRD S o T,

R/ — AEESFIZABC b T AR—H
—DOREREZMZz Ca=7=) VOl%xs
TR A, IHEAIOEETIEIBOLN
Ipinolz, —JF. WRIAJRTENE ATPase DL
Flzamzs e, Boica=7=1 Oy
AT ST, &6, e ARl E
fiRET HREEZHANCTH, 2=7=U Ol
EIERE N,

R u Y= AR R S ISR Y a b
B AR DA KD . IR e 4y
A/ RIS E e sy, AR E e 4T
DI VT )= NESE Y T — VR
PEROR Y AR E TR 2 A, RIARICE
DHEyTa="=U N ATP KGFRIICELY
ANENDZ EBTHoT,

DEORREXY, a=7=) v EZGET 5
& X7 IR EICFAE L, IR RTE
4% ATPase D) X 12 X o TP I ERL S
Niz7wv b &M 58RI, i
DOHTHEIEL TW-a=7x ) U EiKAN
WZxHEE T 5 b o L by,

A=2xY VR —G—

V-ATPase

a=—2JzxYr



A XF AT T — H N — R
(CSB. DB, CoP, ACDMT) Z#fw, £/ U/
J = VAEARREEDEMR T (B 21X PAL,
COMT, CAD) #&Tl & il BL L T\ 5851
BE. PREEREE SR TR, HEB R A A v
ERFOBMG TR EEMRBEL, ZhHooHh
LV 4T OF YU T ) — Ui B R
RV IA LTS, BEREEAS 71 T-DNA 23
FASNTF-fETE2Ia A XF X FEMER
oA=L VAL TRESE, 10~1
QWM LT, ZNOOERKEI VIEXE
FRELL . MR ROHEE R ) 7 =27y
fa~le, TORER, V¥l r=r
DEARIETHHEA VRIGTHLS 24T
LEREN 1 DR OMoT-, ZOERKOIE
KA LT 2 A, V=0 '
WARMEFECTHoTZ0N, Y UEFA) =
VEND IR T,

A XFXFD DNA FA47 5V L viE
MHBMLTO cDNA ZHD L CRIBFE CTRE
FEHL X, Z 33 BY-2 BEERMENE TR B
W7z, HOLPAMEE CEMEE T OB
R L7ZPT. Mlafs B CoORBENHL N E
eolz, Lo T, EfEEFICHKT S
Z R IR, MRS RET D Z RS
Mo,

M7 v —=BHERZHOTET T 55 bh
KRR SRR 5 & I L PRER D
ARAEAEMIRE BIZBLLD & & biT, A
JABEIZ b Bl Tz, Sl 1 B EEIE TR

% & BRI ESARHEME —BE EICRB O B,

T 2/ TlT protective layer EIZRTE
LTW,

INETOBE~NLAXT X —PDRTE
R, Ty hh—BORfEEGbETE/ VT
—VEHOESIZOWTLUTOXHIZELEL
7o AUBQPEZ @i Lt shize/ V7
—VHEIL, BRE VAR U =T XY
BT CTT b SND D, HDHNIET v
H—BIC X VHEETTT Vb, &
SriEEnNsD LD EEbis,

A D protective layer (Z/RITET
57 v h—Eik, BEEZTRICAIEIZK
TEA LI, 5L protective
layer IZATEL TWA LD L Ebind,

5. TR ILE
(WFZERFRAE . WFFEr A M ONEEERFE# (1
=)

UdEssam ) (B9 1F)

@ Jong Sik Kim, Awano T,
Yoshinaga A, Takabe K. Occurrence of
xylan and mannan polysaccharides and
their spatial relationship with other cell
wall  components in  differentiating

compression wood tracheids of
Cryptomeria japonica. Planta. % ¥t A ,
233(1) 721-735 (2011)

DOI: 10.1007/s00425-010-1333-4

@) Jong Sik Kim, Tatsuya Awano,
Arata Yoshinaga and Keiji Takabe.

Temporal and spatial diversities of the
immunolabeling of mannan and xylan
polysaccharides in differentiating
earlywood ray cells and pits of
Cryptomeria japonica. Planta, &#:4, 233,
109-122 (2011)

DOI: 10.1007/s00425-010-1283-x

® Yamada Y, Awano T, Fujita M,
Takabe K. Living wood fibers act as
large-capacity "single-use" starch storage
in black locust (Robinia pseudoacacia).
Trees-Structure and Function. Trees. ¢
A, 25(4) 607-616 (2011)

DOI: 10.1007/s00468-010-0537-3

@ Jong Sik Kim, Tatsuya Awano,
Arata Yoshinaga and Keiji Takabe.

Immunolocalization and structural
variations of xylans in differentiating
earlywood  tracheid cell walls of
Cryptomeria japonica. Planta, &#Hi4, 232,
817-824 (2010)

DOI: 10.1007/s00425-010-1225-7

® Jong Sik Kim, Tatsuya Awano,
Arata Yoshinaga and Keiji Takabe.

Temporal and spatial immunolocalization
of glucomannans in  differentiating
earlywood  tracheid cell walls of
Cryptomeria japonica. Planta, &# A, 232,
545-554 (2010)

DOI: 10.1007/s00425-010-1189-7

® Jong Sik Kim, Tatsuya Awano,
Arata Yoshinaga and Keiji Takabe.

Immunolocalization of B-1-4-galactan and
its relationship with lignin distribution in
developing compression wood of
Cryptomeria japonica. Planta, it A, 232,
109-119 (2010)

DOI: 10.1007/s00425-010-1152-7

@ Yohei
Yoshinaga,

Morikawa, Arata
Hiroshi Kamitakahara,
Munehisa Wada and Keiji Takabe.
Cellular distribution of coniferin in
differentiating xylem of Chamaecyparis
obtusa as revealed by Raman microscopy.
Holzforschung, & #if, 64, 61-67 (2010)



DOI: 10.1515/HF.2010.015

Yasuyuki Matsushita, Kazuchika
Yamauchi, Keiji Takabe, Tatsuya Awano,
Arata Yoshinaga, Masashi Kato, Tetsuo
Kobayashi, Takayuki Asada, Atsushi
Furuyjyo and Kazuhiko Fukushima.
Enzymatic saccharification of Fucalyptus
bark using hydrothermal pre-treatment
with carbon dioxide. Bioresource
Technology, %t A, 101, 4936-4939 (2010)
DOI: 10.1016/;.biortech.2009.09.041

©) Chunhua Zhang, Hisashi Abe,
Yuzou Sano, Takeshi Fujiwara, Minoru
Fujita and Keiji Takabe. Diffusion
pathways for heartwood substances in
Acacia mangium. JAWA Journal, & A,
30(1), 37-48 (2009)

Ty varEE: WOS:
000264020800004

(FaxER] Grefth)

@® IR, B, BEEZ. /MK
B, vuA XFAFICEBTDBY 7= FiERY
Bl s AR LSLL OfiFHT. 25 62 RIARM
KRax, LR, 201243 H 16 A (H8H)

@ LR, e, BEEZ, o
A XFAF T-DNA AL EKEZ A=) 7=
VRIBE E R R O D A A, 5 56 [B]Y
= UEhma. B, 2011 4E 9 H 156 B (AR X
2 —)

@ LR, mifEr], BEEZ, o
A X FAFHLFEHMHTIC LD D 7 = AT
WL 2 N7 O IR, 61 [
AARM PR RS 7, 201143 A 19 A (A
9H)

@ Taku TSUYAMA and Kei ji TAKABE, ATP
dependent uptake of monolignols in
microsomal membranes from several trees,
12" Cell Wall Meeting, Porto, 2010 4 7
H (FAH—)

® AILVE, @mEEA], b/ FobfR
W ru Yy —AEE S ~ODI =T =2 Y LT
2=V DHGAZ, & 60 [BIZAR FER K
2. R, 2010423 A 18 H (HEH)

® Taku TSUYAMA and Kei ji TAKABE, ATP
dependent uptake of monolignols in
microsomal membranes from several
trees, 7" Pacific Regional Wood Anatomy
Conference, Kuala Lumpur, 2009 4£ 8 A (&~

AL =)

6. WFIERHAK

() ez

EH %=5] (TAKABE KEIJI)
FERKZ « RFPeefsent - %

e &5 : 70183449

(2) WFgE o
&7k #H (YOSHINAGA ARATA)
FAEBRE: « KEFBEREFAER - Bh#
e &5 : 60273489
SEWEF  EHH, (AWANO TATSUYA)
FABRE: « KEFBEREFAER - Bh#
e &5 : 40324660

(3) M FEH
C )

s ES



