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Abstract: Gibberellins (GAs) are essential endogenous regulators of growth and various developmental processes
throughout the life cycle of higher plants, including germination, stem elongation and flowering. The biosynthetic pathway
of bioactive GAs in higher plants has been elucidated. We are interested in genetic engineering of the biosynthesis of GAs to
control the growth and the biomass production of woody plants. Transgenic Lombardy poplars (Populus nigra var. italica)
overexpressing the genes for GA 20-oxidase showed an increase in height growth, and we could detect precursor of
bioactive GAs in the shoot apex. There was no significant difference in chemical composition (cellulose, hemicellulose and
lignin contents) of wood between the transgenic and wild-type poplars.

Keywords: transformation, poplar, Populius nigra, phytohormone, gibberellin

I Ui IZEBALTEMT GA DASHEERIIAA SN TEY, 20

HERIRE o> A0 BERE, PERFENC L vk &
TREZRT ADWMTH D Z ENFFHEIT > T
(1), BB koL L, Em LA L5
BE, ok, FiIo, BE, NV r—r R loRERS
DEIN, TR RS Eh TV a (1),
HIERRBB MR & LT, = —itg, f=kix
—, HRIAROREEERER SN TEY, REEES
B ClL, AHORECRHANEGHIEh TS, &2
T, AT DARD RS S A= R RS E W
bOTHNE, LV FMICRERETEHRTE, Ele L
THFAFMETHSL EEL LN, FDD, Hxild,
AR PR R BT &R L7z o A R EFERIAR O

CFEDSFTREDN L D AR LT,

WO REZZ(LERDH LN HI Z L THheNEH LT
D5, SHEESOMEREOHRIESA2ITS Z L Bmbh
TWAHHRNATE L, DXL GA)Cha(E), 7T

PR EOBEFRIG T, < OB BHE ST
5 (5), THEARTEMRIGA TH D GA, =2 GA I, GA20 BE{L
BER TR STz GA, =2 GA, D 37k b S h B = &
IZ &> TIERRT 5 (5), GA20 BR{LEESE AT DRI Z
il L7Z##R 2 & 2321 (Nicotiana tobacum) TIE, GAy, =0 GA,
ORPBFEIIRD TS 2 L5 (), ABEESRILEMER GA
DESHRORFRTHALSZS(4),

S, BREDBEICHER STV B # /830 GA20 B {LEE
FWUE TR UK T Z (Populus nigra var. italica) b
BT ICHEEL 72 GA20 FMLEERIC B SN A G T3
TITHA L CARICRE S, FO/E, S 4<x
ARE, MR- oM AR R L AR LT,

II =B
1. 8 A LESHRERR T LARic LT L
TR T Z 00, RS 1 EMERECAINE 5

Tomohiro IGAsAkr - Tkumi Tsuit -« Yoshihisa Hosor - Koh HAsHIDA (FFPRI, Tsukuba 305-8687, Japan) - Mikiko KojMa
(RIKEN, Yokohama 230-0045, Japan) - Kazumasa YOSHIDA -+ Norihiro FUTAMURA (FFPRI) - Hitoshi SAKAKIBARA
(RIKEN) - Kenji SHINOHARA (FFPRI) Characteristics of transgenic poplar overexpressing gibberellin 20-oxidase gene

= gi — (20144F2H 26 H 2 7H)



mm OEFFIRL, X 1em BEICE) Y 5337251749 750
fEZfEr L, Hm TR EROME L Lz,

2. RITZOMETHML W= TR FHIE, BT
FOFEBRTIE(DITHE, T7u s 7Y g AETIT-
1o 22 L, B b LT3R 2 15 A RO A B OFEE,
A=A 26 mg/l RV, £, BoR L
K77 0F%, PAEWEHEFEROBREE Z &
TRAZFE LI,

3. RT-PCR #A#fix 7R 7 F OEAHIEMAOIES S RNA &
ML, SEAGE OB SR RN 7oA ~—%
T RT-PCR 2470, AR T-OFRBROE \AMER Lz,

4. BERE MRz R77E, BkE ~—3I¥a
S MoREFRL, ATYE 1000 pmol m® s FTHEA
M&ERL, 702 &ICHE, #EmsREfhro3 o
£, WioHEFEE L, SMMETEME, R, 3, 3
TEW A AT L, AR A EY, T0°CC 4 HRE i S
R AE LT, oo a2 o a0, MEE
ZUIOHRY, TOABEERE L%, LEXZHEL, £
BEORPBREOZEEZRT L,

5. {EWANEER 5 HEEER LR R TS
THHE Ay ORI AT o Bk, BEFOESRFIL(2) ThE
=L,

6. MORSHHT 5B LI AR T 7 0
DT —AR, ~IEAn—RAE, U= RO
Rk, BEFOFEFITE(6) CHER LT,

111 #EREBE

1. M2 ART T OER  pSMA FROASA T ) —7 ¥
—|ZH N TS I—FP A F T A A3BS T aE—F—F
FICA ST EIRT T HEEF L7 GA20 BHEEERE
(G205 L, M ERET, BEIERL <A &
Mt AR TR R T T ERS LTk LTS, 5
SRR AT TIE, BIRE, 77 AaNTEHRK
L, 5 L) S RNA 28 L, A L7zl
EFPREEL TWDERER LI (K - 1), 2O/,
EHE TR 2 R EASEE S Thoh, MR T Z MEN
TEZ LETFRL TS,

2. MMXFRT7ORRHE Mz RT 7Ok
Hedsi-w, 77Aamaz8I{bL, AN
1000 pmol m? s FCHMEAER ST, #3ahko
GA20 FRLEEFNHE T- 2 BRICHIRT DM AT T R
BT IEERICATNRE, HEahRETH2ETHo
(- 2). ZOFMOMMZ AT FITONT, Hi RO
EEANEL TRL 25, XOEEREEIIHMLT
WBHZEDRSh (K - 3), LaL, EOEEITHE

DI L TWiio 7= (X - 3), EOREMNTEZE|ZEN
LTW=mdT, #E &Y ERO-ZEOES M) DRt 5
WEiToTz, Ot ZAREAER L 2 R 77 Eh
FH2MET, 1EOSFTHLN, orLEITIT2%
LLTF 7 LAae <, Bl Tl GA20 B iR T-00i
ANiE A A A EERZHNE TS LB TRWEED
b,

3. X RT T ORERNVEVDN EORERR
SR CHIAN U - 2 R T T OB OWT, FOFRE
TEEPEA LTS E T OMR TH L2 MG T 572D,
TEIHRAOPVERAE L DEREITo1Z, T5H&, HA
L-HEFOEWTH S GA20 BMEEERORICED ThH
% GA B U GA, DB IZFRE LT Z LI L7z (1
kY

IV BhYiC

AEIOFFER DG, GA20 B{FEER SO ALz L Y /3
A A AEFERINEES Z LN TE LR A2
7z, LinL, BEREHTHRUICET TEL0NRED
S bLHD, FIT, ZOMRIRT T ERERESER
E TR REMBEITR L2360, thoAARIZ, GA20 i
{EEERME T2 EA L5 ORI & ORER
ADBHOPIE EIZDWTEHRSTNE, £, A
Uk 9 IZHRZ 2R 7 7 ke GA20 BB A T2
WRICRBETAHEBZFR T T AR E Y A amED
GA20 BMLEEF R T 2 RFICRRT AR AR 7Z 2
FETITEE AT OMREER L Ty, HAR G
MBI CWBZEND, CASGRRBICHLTT +— R
v ZAENRE WD EELLND, Lz, HA
Li#faic kb, o GA ARCREERRE T GA G
PAEBEFRED LTI TH DN E Y TAHA L
RT-PCR 74 & CHER L T & 72U,

VB

AT T #2383 GA20 fbssEin 2 518
W2 g TR REBR B R o & — R E
HIRICMELFTS, £, ARSI ERTZ
e7al=s b EAA A~ AL L A b LA
VA LM 2 BAOBI%) ICX 2B EZ T2,

5| FA SRR

(1) BREIA (2007) IPCC 55 4 YRil i i He ot 4R
FOOAGER. BHEEA, HIT, 90pp.

(2) KUDO, T., MAKITA, N., KOIIMA, M., TOKUNAGA, H.
and SAKAKIBARA, H. (2012) Cytokinin activity of

— 308 —



cis-zeatin and phenotypic  alterations induced by
over-expression of putative cis-zeatin-O-glucosyltransferase
in rice. Plant Physiol. :160, pp.319-331

(3) NISHIGUCHIL M., YOSHIDA, K., MOHRI, T., IGASAKI, T.
and SHINOHARA, K. (2006) An improved transformation
system for Lombardy poplar (Populus nigra var. italica). 1
For Res : 11, pp.175-180

(4) TANAKA-UEGUCHI, M., ITOH, H., OYAMA, N,
KOSHIOKA, M. and MATSUOKA, M. (1998)
Over-expression of a tobacco homeobox gene, NTHI5,
decreases the expression of a gibberellin biosynthetic gene
encoding GA 20-oxidase. Plant J.: 15, pp.391-400

(5) YAMAGUCH]L, S. (2008) Gibberellin metabolism and its
regulation. Annu. Rev. Plant Biol.: 59, pp.225-251

(6) YOKOYAMA, T., KADLA, J.F. and CHANG, H.M. (2002)
Microanalytical method for the characterization of fiber
components and morphology of woody plants. J. Agrci

Food Chem.: 50, pp.1040-1044

(bp)
1353
1078

872

603

B-1.
fERd
Fig. 1. Detection by RT-PCR of the transgenes of
transgenic poplar.
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1-4, Transgene of the GA20-oxidase from poplar; 5-7,
Transgene of the GA20-oxidase from tobacco.
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Fig. 2. Growth of the transgenic poplar overexpressing
the gene for GA 20-oxidase.
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Left three plants, Wild type poplar; Right three plants,
transgenic poplar line7 overexpressing the gene for GA
20-oxidase.
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Fig. 3 Biomass production of the transgenic poplar overexpressing the gene for GA 20-oxidase.
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Black, Stem;White, Leaf and petiole. The values represent means+S.E. (n=5).
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Fig. 4 Endogenous GA in the transgenic poplar line 7 overexpressing the gene for GA 20-oxidase.
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Left, GA,y:; Right, GAq. The values represent means (n=3).

— 310 —



