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Table 1-1. Species producing rapidly-growing calli (A) and those
regenerating shoots (B) in Brassicaceae.

A: Brassica deflexa, B. maurorum, B. nigra, Diplotaxis assurgens,

D. berthautii, D. siifolia, D. tenuisiliqua, Erucastrum carda-

minoides, Sinapis arvensis, S. turgida, Moricandia arvensis,

Lepidium sativum.

B: B. fruticulosa, B. oleracea, D. catholica, Erucastrum nastur-

‘tiifolium, S. pubescence, M. arvensis, Armoracia rusticana,

Hesperis matronaiis.
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VHEALALADPHRYOKR ZhLOBERFIEBTHIZLIRR I hE
XBK. TOYAFARHAWT, S turgidakB.nigra DHRMBERIBES h

o ZOEIIULTHRELES turgidad ZHE. BMAHFOVWMIAER LT E
FEMB A RKTE Suniversal hybridizerx UTHATHRTH I L AL
7= (Fig.2-2),

Unable to grow
in NO, medium
5MT résistance
non—regenerable
Cauliflower
35- i or any other

$I Fusion

NO3 medium
I 1
. S5MT medium
X )
Regeneration
medium
Hybrids
Fig.2-1. A: Mesophyll protoplast of Fig.2-2. Selection scheme for
Brassica oleracea (a), callus protoplast somatic hybrids between uni-
of Sinapis turgida (b) and their fusion versal hybridizer (35-i) of
product (c). B: Division of the fused S. turgida and other wild-type
cell. C: Embryoid formation in the partners. . Somatic hybrids are
somatic hybrid between S. turgida and selected by NOg medium and
B. oleracea. D: Regeneration from the then 5-methyltryptophan (5MT)
somatic hybrid. Scale: 20 pr (3,B) and medium.
5 mm (C,D).
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Moricandia arvensisMAME. Cs—C.HEHAEREELHZH>DT. 2008
HE Csli¥DBrassica oleracea (Vv K¥ ¥ XY RC) WM AT 23 HM T,
MALRCOMBMAETo Rk HHEOTOPTFTARETFRANS VHTHMAX

5
., HBEOBHETHTIKBERLE Bt HBMEBLrL7s v H10
BPHRLIYVITATHBTCHI LA ARBELE BREABIC XY EREL T AR
HUTER2ELEDOLEX NS, HBURELEN RTRTH- - (Fig.
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3.

Fig.3-1. A: Shoot regeneration from the calli of the somatic hybrid between
Moricandia arvensis and red cabbage. B: (left to right) Young plants of
M. arvensis, the somatic hybrid and red cabbage. C: (left to right) Flowers
of M. arvensis, the somatic hybrid and red cabbage. D: A mature plant of
the somatic hybrid. Scale: 1 cm (A-C}) and 5 cm (D).
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Fig.5-1. A: Rice cell suspensions in the AA medium. B: Freshly isolated
protoplasts. C: First division after 4 days of culture. D: Second
division after 6 days of culture. E: Protoplast-derived compact callus

in the NO3 medium. F: Population of cell colonies after 1 month. G: Shoot
regeneration from protoplast-derived callus. H: Diploid (left) and haploid
(right) plants regenerated from protoplasts. Scale: 100 jm (p), 20 Jam (B-
D}, 100 pm (E), 1 cm (F, G) and 10 cm (H).
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Fig. 5-2. A scheme for plant regeneration from
protoplasts of anther calli in rice.
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Fig.6-1. Electrofu- Fig.6-2. A: Shoot regeneration from callus. Note
sion of rice proto- the anthocyanin coloration (arrows). B: (left to
plasts. Time course right) A seedling of Yamahoushi (YA), a regener-
of fusion was taken ated plant of the somatic hybrid between YA and
after 0, 1, 5, 15 Murasakidaikoku (MD), and a seedling of MD. The
min. Scale 10 pm. hybrid showed anthocyanin coloration (arrow) as

MD, and normal leaves as YA. Scale: 1 cm.
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REFOEHEMAORMSEPLIMLTZIILEENLLT. 2D Fa kY
SARK, KBHEOCUS(P -glucuronidase) DKIEFE2EL S5 X3 K %Elec-
troporationIACTHALE, TOKRE AIVFUH-—-—OHRBTHED>HhZBEN
JU A (C150V/cm,RC=4msec) 2 5 XL EW., TS AIRA SO0 RS SARMICEA
X h. transient gene expressionAE B X A /= (Table 7-1), Z OB » 5
BERBDIPB O EIZIT IR P TH B, :

Table 7-1. Protoplast viability and GUS (f-glucuronidase)
activity after electroporation under different conditions. GUS
activity was detected qualitatively by fluorescence (+).

Type Field Capaci- Time - Viabi- GUS

. of stren- tor cons- . lity activity
pulse gth (pr) tant (%)
(v/cm) (msec}

control (without any treatments) 92 -

square . 0 ' - ox 90 -

- 1000 - 0.5%* 57 -

2000 - 0.1%* 62 -

3000 . - 0.05% 44 -

exponen- 0 00 0 85 -

tially 500 125 - 20 27 -

decaying 750 0 . 25 4.3 48 +

750 o 3 0.6 74 -

1500 1 0.2 72 -

exponen— 0 22 4 85 -

tially 500 22 4 83 -

decaying 750 22 4 49 +

1000 22 4 20 +

* dquration of square pulse
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Fig. 8-1. A: Intact panicle culture in liquid medium. B: Callus produced in
the panicle culture. Some calli sprung out of the florets and others
remained within them (arrows) after 2 months of culture. C: Appearance of
callus obtained by the panicle culture. Large and compact calli were
formed in the B5-~1 medium (left) and small and friable calli in the AA
medium (right). D: A plantlet regenerated from the callus after 2 months of
culture on the regeneration medium. Scale: 1 cm.
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Anther culture pedigree

. | Test cross

Wl (p:64,s:68) x Somewake(p:93,s5:89)
{[ms~-CWIRERE) | {(ms-+]rfrf}
Fy (p:40,8:62) -
{ (ms-CWIRExf)
anther culture
{ - 1
622-1(Al1) (p:77,8:61)
{ [ms-CW]RERE)
self-pollination

A2(p9%0,5:58)

 [ms-CW) xfxf)

622-4 (p:62,5:0)

cmsReimei (p:90,s:0) x A2(p:90,5:58)
{ (ms~CW) rfrf) { [ms~CWIRERE}

F, (p89,s:71)
{ [ms~CW]Rfxrf}
Fz(p:>80, l:variate
from 10 to 93%)
{in sporophytic case: [ms—CW]
RfRE,RErf,rfrf, or in gameto-~
ph;}tic case: [@@}g&f,_gng_:g}

Fig.9-1: Diagramatic presentation of the experimental procedure. The p and

s in the parentheses..( ) show pollen Stainability and seed fertility, res-
pectively. The parenthes‘es {_ } show. expec'ted genotype, when one restorer

gene is- assumed.



R

X HYOBMBEBAERINIEHHLEUTRBELTEEN AZ A2
ERBULIZIFEBYPZABHMTFREFOT /S TRED R LY > v TR
BRUEHWOHMRAPH/EILTE AWERTE AXLT7 7382
tbfﬂ%ﬁ%@&wﬁ%&ﬁn ﬁ@AOFﬁ&E&ﬁLf}%@%% 7
TIFREH TR ﬁi@aﬁ ﬁwmwmArwmmﬁﬁm%bné B
by, 421%%@&A¢%§m&mrga tmbmo_,%bt RE
FOARRAERRTOMAL RROTHMEER U A <45 0 MME KL B
EWMBREORBH AN =X L0OMY. RELEROLKA MUOBER YK
Vb, BXOEXRMER L #HCFHERRIHMATEILEXD A S,



EEBRBROHEE

AR, REAEOEEFEYTHH 77 77 MBHEB IO 2B L LT, ThbokfaE
VEREHEIL LD DTH 5, '

777 FRHEHIC OV, ETHABOR M OHRBECE LB EYRRL, TOfRE
KLT,ﬁéﬁ&ﬁ%ﬁbﬁffnbf?X*ﬂé%ﬁBZEﬁQ%ﬁ%%%&Lh,%—@%
BWIX, Sinapis turgida%ﬁilswc LT, Whddz=N=H%)L ~AFY XL~ (universal
h};bridizer) %f’?ﬁz L, Zh & Brassica oleraceal], 8 X UB. nigraflOIEEI& BB, &
—DBEAWIL, Moricandia arvensis& B. oleracea & DX SEEX BTz, ThbOREIZT 7
5 FRHESHORIRBAAHEHALMCL, FHEBAELETRCHEE T 5 BOMBALHE 5
LehDTH-T, FHEET S,

4 RZDOWTIEL, RERBEDTHEE IhTWieTr 75X M bOEREEMEDRY T
Lic, CORiT, FEBEMELHEE LTT7 $ VBERERVS, 2=—-2L%Th5, KT
IOEBRFLAG, BREAEC I » (HERMRMEEBOBTRIZLHS Lz, b0
BT IAMIARREFEEATHZLRIRIIL, ThEROEGELHELAC LTS, &K
B oKL, WEREEDEMS L OCBRTEEED S L ARAVTN DL ETHoT, BIE
BFEBEDTCHEREEDOR VYD THD, ThHOPHEZ, 1 Ml sl 2LER P L.
E DT, 4 X OMRBEOER LR b0 L LTHHRIMETE 5,

EHWAPHRICHE T, 1 AFEBOLENEFECOWTH LWERFHYREL, 7,
HEBOANI TV » FIARAFEANDOIGAMAGRLCN S, TOZ LiX, AREHED TIEE W
BHOTREEIRTWAZ LERLTWS,

uh@iﬁw,$ﬁ%mﬂﬁﬁﬁﬁ®%%wéioﬁﬁ%&Lt%@?%O,%%m%ﬁﬁt
DEGLBE S RB TS IRBSDE SO LRELL,



