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Abstract

Somatic hybrids were produced in the combinations of A. thaliana and two varieties of
cabbage (‘Fujiwase’ and ‘Chusei-Succession’). Protoplasts isolated from aseptically grown
seedlings of the two parental species were fused under polyethylene glycol(PEG). The
protoplasts were cultured in modified 8P liquid medium, and the micro-calli were trans-
fered to callus development medium. After the transplanting of calli onto regeneration
medium, shoots were regenerated with the frequencies of 12.4% (A. thaliana + ‘Fujiwase’)
and 26.0% (A. thaliana + ‘Chusei-Succession’).

Morphological observation and molecular studies demonstrated that the somatic hybrids
were produced in both the combinations. The somatic hybrids between A. thaliana and
‘Fujiwase’ showed hybridity in the nucleus and the mitochondrial genomes, while those
between A. thaliana and ‘Chusei-Succession’ possessed hybrid characteristics in the mito-
chondria. In contrast, all the hybrids contained only cabbage genome for chloroplasts.
The hybrids are expected to be useful materials for breeding of cabbage.

1. FL®IC

BN O TR T 2 A ENTDNGE T LTz Arabidopsis thaliana (v 0 A4 23 X5) i,
W D5 FEEFICR TS ETAMY E L TRDTHIETH A, FEY TH L M S i E# iR
FHREIL, bty 2 2B ko T o ch BRI h, BULCEIRFOH
e 0o <KL i X o C, HREY COBFEERIENCRICHE L Qi 2 i@ tshs
Zrici b, —H, vaARFXFTHT Licy s s\, By AaDR TR, $hav
F) 7R LOEREOW AT 2T 7 A RS B, Tz bk, oMoy s AER
DR DOFIHEC S FE> L. eI 58, < rav Y7, FERED 3 7 2AD/TIL,
ML DM TS 2 & LOBEFOHLOBITHEZ > TRY, &y o LOBIETFO
FECBIL T, EcHHSOIRELH 5 * 7 =R ANFELCE . 20X 5ky 7 A0
MWHEMEZRRT 2 1T, 27 Licy 7 2B oEHRizmes TEMNTH 5.
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16 Arabidopsis thaliana & % + <> OEMBMEOER R O b D 7 7 2K

D 1o0JjkE UTHlEGES EF bR s, fileil G Ty, BlEE THRARCILFE
LISWELH LW AL T T 7 ) AR REOHWAIFL T2 2 LN TE 5. F OB
BEOMELE LTComa 27 X7 AVEZ LI, EREOX 57y /7 2EROFIH &5 s
HREWEE L.

vaA 2> AP, WRNCEERIEY 2L GG 7 7 7 7@ 3 52, HFEETyn
A 2 F X F TR G (3D CTHREETH - 7o, FH IR, v e A XF X LPES
Y vadg 2FRF LA 2y O TRHRMCHMIRMEELZE, Lol Lic. &
CESEMRCRIICy a4 27 X7 LF v <y L O THBENGICKE) LD T, ZofRE
L OMEHITaMERE D 7 ARG O\ TS T 5.

2. MHRUAE

2.1 fEYME

vu A 2FAF DKM ‘Columbia’ 3 X OF + v Ol “§LEAE & gy ey
vay wHEALI. IRLOWYOBETZEE LK, v of X F A O FIRER 9 cm
Dy —vihD, FhF+_XYOETIEFT TV MRy 2 ZAHND, Il Murashige and
Skoog BEH® 1 AR Uiz, ShAVET LIk, v a4 2 XTI cM b & 5 T,
Wi, THEROAEAMPL TS o b 75 2 P BEEOREI L L, FhoF + <Y B0 TiLt
DCREB L ARIELMINI L C, Y u b 75 A N BEEORE S Ui

2.2 BRAUESSIUHEmIHS

RN & b BRI CPW W i@ L, w5 —¥+ /Y h RSE 1%, <7
P T —¥Y-23 HOINGUMERLMILTF s 752~ HHEEL 7. BERAEE, 28
°C T60[nl,  DEFIEE 51T X - T 1~2 FEfrv, Zo@ET7 e~ 775 2 b OHEEERI
HEEL T, MEEKT L.

HEtX Wi 7 a b 772 MBEROS R X o THEY Lo, MMM % 1x10%ml ik
L, #V x5 v v 7Y a—i (PEG) A CEAMEE AT - 2. @& FE Forsberg 5 @
TR HE - 1.

2.3 70OKNTTRDEBEEEMEOENL

BEAIE L7 | b 77 A MMBIE 8P B A TR EE L7z, K53 O FIEHIE Yamagishi
LY LABETH S, WARE L THRE L v = — % A AR B L7, Rk L
TER 2mm Loy 1 ZZ@ Uieh v A%, B mobR e B L. Hobih Ecfi
bhfey a—ig, BBAEELAET, HEL CEmikic: TE .
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2.4 KHRMEDYS /) LEEDBET

MRREL &% OBE R IC X - CHEWRICE CAEE LR oW, HREMBIZIC X » CHEMEM:
wHIET H LI, KEEADOEI D DNAZHBEL T, PCRICID vmrA XF AT ROF +
Y OMIRT OHEAHE L. PCRICL %S DNA OITICH 7 - Tik, BHNOMEETIZ
WTIkv A XFRFIEETD Tpi BETFOy—7 v 2 BE L, ¥ bav iy
7 LIEREOBIET IOV TIIERD 7 7 2 1EHY 2 FIH L.
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3.1 BENEBROZECLZ2ENEOBENE

HIfE AP DRI X o Ty a4 2+ X+ & “BER4" oG8 TIEs507f o, ‘h
Y7 ey vay EORAETIRIZMEHON L ARES NI FROEDHAANBLD Y o —
b OFSALEIT12.4% K 026.0% TH - 7. Folby = — b OFREA M ETHE L L C
A, vaAxFArE FEREE OfEE TR Dy 2 — b AREERICHE - BfEcE
D, vadg RFAFLEUEEER L. FORE, FRESO 2 BRI HERE DO T RER
BRBLRe, Chicd LT, vaAtxrXrk FErrvyvay OflFEETRYeA
2> A> LA E Rt Y = — M 2B E D, Vi & 9 EELL L HERE o Fr
FHL O (FE1).

CDXHEH NV ANDLOFGRE DL CHS Ly 2 — PRI A HROE G, v
F oy Ry ORI XD Binoeny, EREMBIZC JuE WThofgeick\nTd, vag
XFAFEF XY OFMBMEENE ORI EHEEI NS, O LRSS 7 A ITIC
Lo TErS bR, 6K,  OMAR TIRHMIEE oW e, KGN Z ORI DY)
BICThHDH F 4+ FIMRMCESFHINIEET LD 1 2THHH, AEBRTHEHL L
AL, Fr_YOBEHIE L TyaA 2+ XFOFOFREETFAFIHT S & walgicd
LEERFEMERDLDEEZ DN D.

K1 vuARFXFbF v Lofifghsc ks kos

Pax(e
= 5AE Y7 2y v v
BAin L 507 (100%) 127 (100%)
oty = — b 63 (12.4%) 33 (26%)
M = — b 2 (0.4%) >9" (>7.1%)
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3.2 (AERMEDYT / LEEDET

Boh MRS 5, vu M 2FAF L “BLEAE oMoy s ARERE 21T,
FlovnARFRFE sy va Y OHEOTNEEIICRLIE. E20hHHL
ko, veaxFrRrE ‘GHREA oML 2 KL LY 2 2 DEET (Tp) &
OV TIRINBHOBET HORE > T, Zhickf LT, BERHKRY 2 2k UIFAE L
5HIMTRTCCTHF v <"y LF—Dr / afilamlic. Wi bavy Py 7L, ik
LIcBIETFIC L - C, MM (atp 1), v o4 23 RXF8 (orfB, cox I1(8)) #LUF +-<vHl
(coxI(5)) L7b, &tk LTHMABEEYE L Cie. —F, vada 2+ X+ &ty
tyvay OMERT, BUHEE Ty aEsHNLR 2 @R, Wb BROBEET
EERMADBLETFICOWTEF + XY MOEELYFF > Chie, TARFLT bavy FY 7
BAL Tk, AAETA2HMCL - C, WHOBEBTERNE S2—vTHL T (). &

K2 vnd =y AFE WETA OWMIERD Y/ AHE

7oA BIET saARFRF AN MR
No.2 No.11
¥ Tpi S L S+L S+ 1L
TR trnH/psbA 1L S S S
trnT/psbD L S S S
trnF/ndhd S L L L
petG/trnP S L L L
ndhE/ndhG + _ B -
Shaviyy atp 1 S L S+L S+L
orfB L S L L
cox 1(5) — + n N
cox I(3) + _ n N
a S;/hrAXDOPCREW, L; K+ A4X0PCREY, +;PCREMNNBDLND, — ; PCREY

DD B LIS,

K3 vnARFRFE TEY Iy OFHIRMRED S s A RS

7oA IR T vEARFAF Y7y ey HE
No.1 No.2
¥ Tpi S L L L
ek trnF/ndhd S L L L
Irav Y7 atp 1 S L S+ L S+ L
orfB L S S S
cox I (5) — +
cox I(3) + — + +

a H#HORBIE2ELRLETHS.
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DI AR NTE, SBAEB - CREDNLEREEN D 5, Hekkyr 2 o L3Rk
7 AR TEIREFI D ot , SEBUEAINK L CHIT T2 080 H 5.

DLED 7 7 aEE OB ORERIL, voda 27 A7 LF oy LOfGHIck\ T, ¥ &
K, I ba v RV T7Or s ABBICBE U TR ELI S h 2R A R L TV %. £
S5 LT, MHGHICIBL T 5L, EREOEEN v e A 2> A7 Tidkled, ¥+
YOEDER—IZRB L, BLIOI hay ) 7B Tl TEM G R E v 55
ETHB. HGHE NS OFMRMEEEOAT EoFM e b ONCIEREIEE A RIT 5 2 L
X0, 7 aMEOERRO Y 2 AROMEIER LBIATHRE L O OBRMER IS L 0
LHItEI D,

4. ¥ & ®

vadg RFRFLFy Y02 aiEE O TR CRINCAMME A S BbhcM
OB X, Fvicd + Xy OMBIC X - TRT- 70y, WFhofawicsnwTd, 7
J A OSFREFINEITIC X o T, MRS bR, £ORR, 200/ a8D )5
b—J T, By a2 DMRBELIRED B NIcOIR LT, b 5—Tik¥F + v ik o&EE
FDHZEFF> Tie, FIemAGEOME LS, EREOBEEFICOVWTIED s 1ELF v <
DL DHZIFONT W, Fiw s bay K707 7 aSamEloBET 2 k2 ol THA
FTHOBEMLLDThote. SHINBHBOBELFCHEL, &% Irav iy 7, ¥
w7 7 AEOMHEER AL L.
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