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High frequency shoot regeneration is one of the pre-requisites for the application of Agrobacter-
mm-mediated genetic transformation. Various subspecies of Brassica rapa L. are oilseed, turnip,
leaf vegetables and Chinese cabbage. B. rapa is known to be one of the most recalcitrant of
Brassica cultivars in cell and tissue culture response!~®. In a recent report, Hachey ef al.? showed
that a high frequency of shoot regeneration could be obtained from some oilseed cultivars of B.
rapa. In our study, shoot regeneration from cotyledon explants was evaluated in sixty cultivars of
B. rapa. Effects of antibiotics generally used in the process of Agrobacterium-mediated transfor-
mation was also investigated.

Seeds of sixty genotypes of B. rapa were obtained from several seed companies and the genetic
stocks in Tohoku University. Seeds were sterilized” and placed on Murashige and Skoog medium
(MS medium*”) containing 3% sucrose and 0. 8% agar. Cotyledons with petiole of 2 mm in length
were excised from 4-day-old seedlings and transferred to MS medium supplemented with 2%
sucrose, 0. 7% agar and various concentrations of NAA (0,0.5, 1, 2 and 4 mg//) and BA(0, 1, 2, 4 and
8mg/l). Ten cotyledons were placed in a petri-dish (90 x 20 mm) with three replications. Petri-
dishes were sealed with gas-permeable tape (Surgical tape; 3 M), unless otherwise stated. They
were maintained at 25°C under fluorescent light (16 h photo period, 30-40 xkEm~2s~!). Shoot regen-
eration frequency was evaluated after 3 weeks of culture as a ratio of the number of cotyledons
producing shoots to total explants. The number of shoots per explants were also counted.
Carbenicillin (Geopen; Pfizer), Cefotaxime(Claforan; Hoechst) or Vancomycin(Vancomycin;
Shionogi) was added for eliminating Agrobacterium.

Optimum concentrations of NAA and BA for shoot regeneration were first examined in three
cultivars, namely, Kohsaitai, Osome and Strong CR. After 2-3 weeks of culture, many adventitious
shoots were visually observed from the cut ends of cotyledonary petioles. The highest frequency
of shoot regeneration was achieved on the medium containing 1 mg// NAA and 2 mg// BA in
Kohsaitai (609 )and Strong CR(479%), while 0. 5mg/! NAA and 2 mg// BA in Osome(83%). The
number of shoots per cotyledon on this medium was 3-4 in Kohsaitai, 5-6 in Osome and 2-3 in
Strong CR(Table 1). On the basis of these resuits, we chose a combination of 1 mg// NAA and 2
mg/l BA for evaluating shoot regeneration ability in sixty cultivars.
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Table 1. Effect of NAA and BA combinations on frequency of shoot regeneration from

cotyledon explants in three cultivars of B. 7apa.

Shoot regeneration frequency (%)

Cultivars e BA mg/!
0 1 2 4 8
Kohsaitai 0 0(0) 00 ) 00 ) 00 ) 00 )
0.5 00) 373 0B NALD 2729
1 00)  43(.0)  60(4.3) 3725 725
2 00)  BETD  BEH 723 1020
4 00)  17(Ly 172 00 ) 00 )
Osome 0 0(0) 00 ) 00 ) 00 ) 00 )
0.5 000)  56(5.8)  83(6.2)  63(5.3) 3327
1 00) T3 TT(6.5)  50(43)  T(4.0)
2 00)  47(.4) 4739 3BAE) 1729
4 00) 2323  3BG.3 B 3(L0)
Strong CR 0 0(0) 00 ) 00 ) 00 ) 00 )
0.5 00) 2324 40@2  30@4H 00 )
1 00) 223 475 G2 00 )
2 0(0) 33.0) 00 ) 00 ) 30 )
4 0(0) 00 ) 00 ) 00 ) 00 )

Number of regenerated shoots per cotyledon was also shown in parenthesis.

Shoot Regeneration (%)
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C-146 3.5 Hamaninato
R-500 2.7 Autumn Poem
c-120 2.7 Misugi
c-121 0 Osome
C-156 0 Kohsaitai
var, toria Tropical Quick
C-509 3.7 Tropical Rapid
C-504 1.3 Ryokusen No.2
C-507 0 Marubakomat suna
var, sarson Ryokusai No.2
C-636 3.0 Ryokusen No.l
C-651 1.5 Sankeiyukina
C-642 1.0 Nozawana
C-655 0 Mana
Turnip Tidimina
Cc-701 3.9 Kyomizuna
Takane 2.6 Chugoku Pak Choi
Shogoinkab: 3.4 Pak Choi
C-465 4.1 Hiroshimana
Tamayuki 2.5 Shanhai Pak Choi
Tamanami 2.3 Ryokusai No.1l
C-466 3.0 Chinese Cabbege
Takafugi 3.2 Kensui
Toyoshiki 2.3 Strong CR
Ogunikabu 1.0 Musoh
C-430 0 Satokaze
] C-252
Ryokutoh Shohsai
Seikai
Satokura
Harusato
Ho mei
Shin Azuma

Matsushima Shin No.2

Nozaki No.2
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C-253 _
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Fig.1 Effect of genotypes on frequency of shoot regeneration and number of shoots from

cotyledon explants in 60 genotypes of B. rapa.
* indicates number of regenerated shoots per cotyledon.
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Table 2. Effect of various antibiotics on frequency of shoot regeneration
from cotyledon explants in eight cultivars of B. rapa.

Shoot regeneration (%)

Cultivars None Cb Cef Van
Osome 97(8.5)  97(8.5)  533.7)  90(6.7)
Strong CR 833.7 2721 00 ) 3027
Kohsaitai 70(4.2)  40(4.2) 00 )  23(2.4)
Hakuyoh No. 1 70(3.6)  63(4.3) 6(3.0)  53(2.8)
Misugi 70(4.9)  87(5.0) 00 )  60(4.0)
Hamaminato 80(5.8)  80(3.7) NT NT
Autumn Poem 70(4.5) 60(3. 8) NT NT
Takane 60(2. 5) 3(2.0) NT NT

Antibiotics was added at a concentration of 500 mg// for carbenicillin (Cb)
and cefotaxime (Cef) and 750 mg// vancomycin (Van). Number of regenerat-
ed shoots per cotyledon was also shown in parenthesis. NT : not tested.

Shoot regeneration frequency differed widely from 09 to 100% among 60 genotypes. Seven
cultivars, namely, C-701, Hamaminato, Autumn poem, Misugi, Osome, Kohsaitai and Kensui
exhibited shoot regeneration frequencies higher more than 809. These cultivars also produced 4-8
shoots per cotyledon (Fig.1).

Shoot regeneration was reduced to 25-50% when petri-plates were sealed with parafilm in place
of gas-permeable tape(data not shown). Gas-permeable tape might be effective for removing
ethylene that was reported to inhibit shoot regeneration®!®.

Addition of 500 mg// carbenicillin, 500 mg/! cefotaxime or 750 mg// vancomycin greatly reduced
the shoot regeneration in 8 cultivars tested. Deteriorative effect on shoot regeneration of cefotax-
ime and vancomycin was stronger than that of carbenicillin. Shoot regeneration was not
significantly reduced in cultivars, Osome, Hakuyoh No. 1 and Misugi under the condition of 500 mg//
carbenicillin. Osome was least affected by the three antibiotics, and exhibited the highest shoot
regeneration frequency and the highest number of shoots per cotyledon(Table 2).

In conclusion, Osome was found to be the most suitable cultivar for the study of Agrobacterium-
mediated transformation among 60 tested cultivars in B. 7apa in our experiment.
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(FISCEHD)

Brassica rapa FEEF 76 D REFERICIZT RV E VHEEK, BEFE - HEWEDSE
ERRIE S « BILEBE « NBIE® « EHIER™ « BIISKRER - HAgEs

*(HR) BESE R BN SE AT
*rRALRFRER

B. rapa 3 BREDFER S ODREFHRICRE LRI OV TR L. 20#E, NAA 1mg/l
BA2mg/l 2 &L TR LBOTREFEEER R RT I L HHEBAL 2, Kz, 60 HEOEMLEE 2 ML
e 2%, 0% U LOTEFHRELRT TRELRHETIENTEL, 727uns7) v AQKREICE
AZN2HEMEORINC LD, W OPDORBETREFEROBOBES NN, B2 F0OHELS
Fipole, SHBT 7N T T AL EGETEARTIBRICEZOREVEL-ME T LE LS
na.



