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e RO EE (332) : The transient expression of GFP gene, which regulated by known
constitutive promoter in plant, was examined with protoplasts in order to compare the
promoter activity in each of protoplast derived from several plant tissues. It was aimed
to clarify the efficient promoter in woody plant transformation. For the electroporation
study, isolation condition of protoplast was newly clarified in four kinds of mangrove
including Avicennia and Sonneratia genus in addition to the previously clarified seven
plants. The protoplast of Larix (conifer) showed strong GFP expression by modified 35S
(E12Q) and maize ubiquitin promoter, but not 35S promoter. E12Q promoter were also
available for Bruguiera (mangrove). To compare the promoter activity at the mRNA level,
gRT-PCR-based evaluation system was developed, and the plasmid vector for bio—imaging
of woody plant was constructed with EL2Q promoter.

AT R TERR
(BN - 1)
[ERESES [ECTES o @t

2009 4FJE 2, 400, 000 720, 000 3, 120, 000
2010 4EJE 700, 000 210, 000 910, 000

FEE

FEE

FHE
# 3, 100, 000 930, 000 4, 030, 000

WFFEoT B« R AP
B E O3 - M H - AT - bR
F—U—R:#A Fr N NFTRAN ToE—F—FH



1. WHZERRAA LM DT &
RELA) OO T B R4 AT 13 7 VR B

TR e LCRmIh 05, HIE,

TWEEHBEY DL X ) 77U — %ﬁ%
7¢4wx(mw)m%$%éhk3%7h
E—H =AW THEEFRENM TR TV
LN, BTEEMTHLIA REHICED L.
B-7Nrua=F—PiEMEREE LA %
IRIT D 35S 7T — X —DiEE G
IZZ Tz E LT 1/100 LT & FEH
IRV, ZhE, B FEADOX—Fy b
Lfﬁwk%%%@ﬁ§@$¢%@(ﬁﬁ%
FBEFEIEEDZE) (X bDEEZBND,
L L7226, B FEANICIE, xRl
FECM RS B IS H kT 2 Bl bl (v
R) BH—y NETBHRD, FICEMKRENE
@mwﬁm% BT EANICHEH LT 5 2

CIIREECTH V. BB TEASMFOKIEIC
LR B R FA SRR A R T e — X
—OFHANEELEZ 25,

Fo. BIROBEIRAEFICE D, B
ST D ERIZ 35S Y uE—HN—% 2 DX
T AT B ERR” 35S— HEE LT
—nosT” DOFEBHE v hHEART X —HNI|Z
2T AHHALTHWEHAENREL b
b, FOMME L LTiE, BAMECIZ@EE D
35S FuE—¥ —TClIXHWELR ORI FHE
PMENWZ ERETFTEND, 2D Xz, HEk
D7 uET—H—TCILEMNELGTOREFE
DKW E SN DEMFEDO R E R E S 2 5
BZix, BT oe—2—0 6 AERT
DOFRBPFEIGEMEOE NS O &Rk 20
N5,

ZOXI R REND, SESEREWFET
BUVMEM A RT e — X2 —DERLEFD
TEMEIC RS T 2 AR SU I O LR N EE T
b5 EFEZARMRICEY AT,

2. WHEOBE™

AW TIE, B TORIMEN T TIZ
ESNTWAEE S aET—4%—%2 T,
BREEAR R L OKREZHY D> & 1572 B
o (Fm b7FZ7 A B) TOLR—Z—&LT
DR % LLBREAN 3 2 EBR R 253 5 5
LD, B L LT T — X — GOt
INEBRLNMITHZEEBIE LT, THICL
V. PEkROREY T a T — X — Tl s TR
FHEIEEMEW & SN DAL EDBIE T
LN R BH RS & D~ < 72D O FEEE R A0 L
EELHZEEHBE LT,

3. Mo AL

7aE— & —{EEFE AW S =L 7 |
1R L — g RIS IIAEY O R EE A ) iR
L7=7va b 7T A b &ML D BAE S &

HWriph, T T, v b7 TR N EghEN
WZEIN T 24 A& L
T, 7'v 7T R MHBEORER S L OREE
FMEOET AT o 1o FHHEFHTIL. 24 RO
LRy Y —LEHANTANAS ZAL—T MT
w5 HEEFIH LI, REICED, 2
NETHERH LI N3, A3, RTT7, 7
TN, XY TV, vy T e
W2 C #7211 Avicennia J@ . Sonneratia
BEEL AFEOMM N EDO T 7T A NH
BESRE 2t U, BEERRE AT E ) © D BT
7' N 7T AN BB DR R BE 5y fiR
#F 21X . Cellulase Onozuka RS (Yakult
Co.,Ltd.) . Cellulase Onozuka R-10
(Yakult Honsha Co.,Ltd.) . Driselase 20
(Kyowa Chemical Co.,Ltd.) . Pectolyase
Y-23 ( Kyowa Chemical Co.,Ltd. )
Macerozyme R-10 (Yakult Honsha Co.,Ltd.).
Hemicellulase (H-2125, Sigma Chemical
Co.,Ltd.) ® 6 FEFAAAE DY T 524 @
VAEAER LTz, T7205, 0.4M £721320.6M
vV:b~wK%%LkD%$ﬁ%mlm%
L7c X9 ITERL 1 1IR3 XK 512100 1
1 Fo0E L, HEMICEE 400 1l OfER
BOSHEAARRL LT, RBERMFIZ OV THEE
FRUEORERZIT, 24 v — L EZHOTHR
L7z,

Cellulase R-10 Cellulase RS

El. AR y—LERAVET oM AN KBRS — A OSEL

'\"' x".—-‘.’-_-",." . E g Nl (et
(BN, A r’ f AEER

wiz, BN L7=7a N IR e~ =
— VIR TPk, =L 7 frARL—T g v
EIZ L 5 GFP s T A OMF 21T - 72,
GFP RELOBEIT, =17 hrFRLb—T a3 v
%.7a N T T A RE 96N — LITRHA,
WE% 4O a h 7T A kBN
SEARREEIC K v BB LT,

S BT, mRNA DEZFIZR b L T e E—4
—IEMEDO KB Z1T 9 72, NEREREL -
TuE—4 —HiiROMEE BIE LT, T
b, NEMEYEL 72 % 7 0T — 42—l T
GFP Zifh L, FElixtGed 7 v £ —& — Dl
R CRFP ZFBLT X7 ¥ —OREFEIZELY
WA, £, ThoXI7F—%Tn 75



A R ~dBE A L. mRNA 0O E &/ RT-PCR (2
L0 Fee—F —iREE T 5 ERAD
W EIT - T2,

4. WHIEECR

(1) FHEEEWHDNSOTa v 7T A MH
%E?ko)@pj
Tl haRlb—ya i 4 a7 e b
TIARNEBHEET 572012, BEROX N3
AF, RTF, VTANR ARY BT
<Y, Byh 7 e AKITMA T, Hi-ichs
Lz~ u—71AR%2E¢ (Avicenniald.
Sonneratial@dZ g iedfE) o7 o 7T A Mk
DEEITHOWTH LN L R E L (F
25%KO, @) .

(2) BIAZ 8w v7T A NEFRH LB
GFPE LR HRIC L DB EA
INET, #NaABY-2, AR, RTTFTTD
CaMV35S 7' 1 & — & — il N CTOGCFPEME T3
HOMENR2ENTWDEN, IV RER
RIS ED 7 0 h7F 2 hTD36S7 11

T— X — OB THIFHEEMITIEF IR

HOLHEE F CORENNETHH-T-, T2
T, WAERIBS T uE—F —ThHEI2Q 1
F—HF—BIOrNyERravHEIEXF
7u T — & —i{il# T ICCFPE a1 &8s L7
Ry B —HRERL, =L 7 haRL— 3

% (X2) ik 7o 7T A b ~—BHEE
TEALT,
-§HEAEEREE 5% 105 /ml
= IFf E«E
7?5772“ y RS ; 200

”" -DNAERE : 60 ug/ ml

o (@)
E> ~E1BREE - 2 mm
GFP ‘ '

SR/ VLR 1.5 kViem (99 ps)
Il/?hl:!'f'v—/a/

E2. TLYrERL—3(2&D
NSTYTARTISAAD—BMBEFTEA

FOFER., WmEDOBST T —F —% H\i=
A TIXHFEIIT XV GFPE O H AR
MThol-N El2Q7uE—4¥—RBLWV MY
Foay s 2R F o aE—X—2H =
A CIIGFPE e SR ICBIZZ S vz (K3),
&Y, SHEERORERRICEIT S R
Tae—2—OFMERRI NI,

3. mﬁij S-HETFCHT2H5Ty IO TS AHOGPRIR
a) 35570F—2—#{l. b) FREODL 2 FFoIOE— 2§l
c) EEF 3557 EI_ A= (El20) 8

IHlo, v ra—TARO—FThHDH R
7 X TFa N F T A RN ~DCFPEEF
BAZOWTHHICHmi Lz, ey b r
IFA~ADTL T haRlb— g 2BV TL,
7 N T AR x 10NV 60u gD T T
Z 3 RDNA (E12Q 7 & &—& —ifi|##)l T TGFP
ZIEHL) A L. 2mmbE O AT EM A -
B2, 2. 0kV/cm, 99 u s COFPFEER A GBS
TCTHZESNE, UEDRERIY, BAT o
N7 2 N COBBFRHRIONEIITK LT,

R TaE—X—OFHBENTHDHZ &
N Y N SRELTE (FRREOQ),

(3) aqRT-PCREZ W\ /= P —X
HEEL

FEOFERRICLY , @7 v —%—0f
RGO EIED R ST, L75>L7f,c
25 CFPZ& W=7 1 & — & — GRS
AR B D, BRI 10@@#@%#%
Wiz, BB a0y XY E R E
DB L 72 D7~ FEBEDCFP mRNADERE.
BAHEL W RWETHE, ZoREE R
R4 B7=9H12, mRNADEREIZEHML L T r <t
— X —IEMEO G 21T 5 FEER SR OREFLIZHLY
WA, T7ebb, NEEREL s T uE—
2 — Il T IZGFP &3 L, Rl g~ v £
— X —OH|EH T CRFPZ BT H T X —D
FESITHL Y FLA T, & OB~ 72—,
B—D_ 7 Z —NIZCFP L RFPZ HLfE S ¥ 72 %
DL, Blx DR =TT b OEERL
Toe AT B —DHMEIZHOWT, BERT
Z{TH>TW\D,

é@ﬁﬁ&bt$$ﬁ AERRT e b 7T
A MZBT 2 BE TR ROFE R L i
AEWERL L 72 _T X —Z HWD Z & THlH l:
RHEEZLND, RFRIZONTIL, 5
OEE L TEDDLTFETHD,

R IEN

(4) mRIAToT—2—%F|H LA
Ra N/ O ATAIZ BT 2 e
BARMIICBWC T 7 F o BLOF 2 —
TV U EOMBNEECI har R
7%@%%&&@%%%»“*%#&%%
BT D EBRROMBELZ BEE L. Mlai/h
B AL X — ORI D AT, T
TIZ, 35S YmE—F—HlETIcBIF5I b
oy RYT, TIrFr, Fa—7 U aHk
Ry Z—DOREEITRT L, Z33 BY-2 TO
MAFERITKT LTS, AFEICBWTEH
EORD LN E12Q FrE—Z —& N
THHUER T 2 —DOREGIHED 723, HEAH
JACTOBIETEANEJREEDOHBIZIZED
7eino T, REMOHER /2 RBESITETY
V7 ENTEY, SBOBGEERSH A L—X
K%ﬁf%é&%szé



5.

TR P A S

(&) GF31F)

@

6,

/NHIARHL, ARTET- . BEH A, oS,
AR, AR e N7 T A NPAEFET
HH v —RAT 7 A N—TERRERE AR ¢
HETE AL O TS S8 22 - B—Hiia
TEM, #riiae e e ta ik LCSM, GFP i fn -4
A, BARMZ, 2011 4 3 H 18~20
A OEHb)

TREEE, ERNE, fmotddis, BIIEL
F-. ¥R, Sonneratiag~ U a—
BT DT b7 T A EEEhRILD
72O DG, BAR~ T u—T %8
2009 4F 11 A 7~8 H (F)

FEAINE:, REE], FEEBRA, A S8
JINAERR, s, R, v
o—7HARTe NTTRANDT TV
FeNZE B &R et - BREE. B AR
Wit K4, 2009 49 A 17~20 H (14
)

LI ik

(1) WrgeEH

fEot  f (FUKUMOTO TAKESHI)
FTINKRE: « 50 - pEE IR
Wrge 25 1 70467835




