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ABSTRACT

Effects of heavy-ion beam(*Ne) irradiation on growth and DNA alteration of tobacco
plants were investigated. Seed germination and plant height were decresed as the ion-beam
intensity was increased. However, the bolting and flowering were promoted by the low
intensities of 5 Gy to 10 Gy treatment. Out of the 100 primers screened, 59 primers
generated 336 DNA fragments by RAPD analysis, and one specific DNA fragment that
amplified in control but not in the ion-beam irradiated plants was observed. By AFLP

analysis, DNA fragment difference related to the ion-beam treatment was not detected but
observed among the plant bodys.
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Table 1. Agronomic characters of tobacco plants with different intensities of *Ne-ion beam irradiation

Dose Germination Plant height Bolting Flowering
(Gy) rate(%) (cm)* days’ days’
0 94.0 64.7£2 0 0
5 94.2 62.5+3 -7 -9
10 89.5 63.2+4 -3 -11
20 82.6 51.9+5 -5 +1
50 38.4 472+3 0 + 4
100 21.0 33.64+3 +2 +22

“Ten plants were scored for calculation.

¥The values are the difference day to the control. -; days before bolting or flowering, +; days after bolting or flowering.
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Fig. 1. PCR profile of DNA fragment in duced by
100Gy of Ne ion beam irradiation by primer OPA-02.
M: A DNA Hind ]l digested marker DNA. 1 and 2:
Control, 3~11: 100Gy.
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Table 2. Nucleotide sequences of the 59 oligonucleotide RAPD primers (Operon Technologies Inc.) generated DNA
fragments

Primer Sequence G+C(%) Primer Sequence G+C(%)
OPA-01 5'CAGGCCCTTC3! - 10% OPC-07 5'GTCCCGACGAS3' 70%
OPA-02 S'TGCCGAGCTG3 70% OPC-08 5'TGGACCGGTG3! 70%
OPA-03 S'AGTCAGCCAC3' 60% OPC-09 5'CTCACCGTCC3' 70%
OPA-04 5'AATCGGGCTG3' 60% OPC-10 S'TGTCTGGGTG3' 60%
OPA-05 5S'AGGGGTCTTG3' 60% OPC-11 5'AAAGCTGCGG3' 60%
OPA-07 5'GAAACGGGTG3' 60% OPC-12 5'TGTCATCCCC3' 60%
OPA-08 5'GTGACGTAGG3' 60% OPC-18 STGAGTGGGTG' 60%
OPA-09 5S'GGGTAACGCC3 70% OPC-19 5'GTTGCCAGCC3!' 70%
OPA-10 5'GTGATCGCAG3' 60% OPC-20 S'ACTTCGCCAC3 60%
OPA-11 S'CAATCGCCGT3' 60% OPE-01 5'CCCAAGGTCC3' 70%
OPA-12 S'TCGGCGATAC3 60% OPE-02 5'GGTGCGGGAA3' 70%
OPA-14 S'TCTGTGCTGG3' 60% OPE-09 5S'CTTCACCCGA3Z 60%
OPA-18 5'AGGTGACCGT3' 60% OPE-14 5'TGCGGCTGAG3' 70%
OPA-20 S'GTTGCGATCC3' 60% OPE-15 5'ACGCACAACC3 60%
OPB-01 5'GTTTCGCTCC3' 60% OPE-16 5'GGTGACTGTG3' 60%
OPB-05 5S'TGCGCCCTTC3 70% OPE-18 5'GGACTGCAGAZ 60%
OPB-06 S'TGCTCTGCCC3' 70% OPE-20 S'AACGGTGACC3' 60%
OPB-07 5S'GGTGACGCAG3' 70% OPG-02 5'GGCACTGAGG3' 70%
OPB-08 5'GTCCACACGG3' 70% OPG-03 5'GAGCCCTCCA3 70%
OPB-09 STGGGGGACTC3' 70% OPG-05 5'CTGAGACGGA3Y 60%
OPB-10 S'CTGCTGGGACS3 70% OPG-06 S'GTGCCTAACC3' 60%
OPB-11 5'GTAGACCCGT?3' 60% OPG-09 S'CTGACGTCAC3' 60%
OPB-13 5S'TTCCCCCGCT3! 70% OPG-10 5'AGGGCCGTCT3' 70%
OPB-14 5'TCCGCTCTGG3' 70% OPG-11 S'TGCCCGTCGT3' 70%
OPB-18 5'CCACAGCAGT3 60% OPG-13 5'CTCTCCGCCA3' 70%
OPC-01 S'TTCGAGCCAG3' 60% OPG-14 S'GGATGAGACC3 60%
OPC-02 S'GTGAGGCGTC3' 70% OPG-16 5'AGCGTCCTCC3' 70%
OPC-04 5'CCGCATCTACS 60% OPG-18 5S'GGCTCATGTG3' 60%
OPC-05 5'GATGACCGCC3 70% OPG-19 5'GTCAGGGCAA3Z 60%
OPC-06 5S'GAACGGACTC3' 60% '
RAPD £ o] u} & DNA #o] 43t PCRE 3 3% th. ©] primer 5 597} <]
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Table 3. Number of detectable DNA fragments by RAPD in the irradiated N. plumbaginifolia plants with different

intensities of *Ne-ion beam irradiation
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Table 4. Number of polymorphic band by AFLP in N. plumbaginifolia

Control 50 Gy 100 Gy
Primer Total Polymorphic Total Polymorphic Total Polymorphic
band band band band band band

EAAC/MCAC 82 0 82 0 82 0
EAAG/MCA 115 0 115 0 116 1
EAGG/MCAC 76 0 76 0 76 0
EAAG/MCAC 119 0 118 1 121 4
EAAG/MCAG . 120 1 119 2 121 3
EAAG/MCAT 106 0 106 0 106 0

Total 618 1 616 3 622 8
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Fig. 2. AFLP profile with primer pair EcoR | +AAG/Mse | +CAG in N. plumbaginifolia.
Lanes: M; marker DNA, 1~5; Control, 6~10; 50Gy, 11~20; 100Gy.
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Fig. 3. AFLP profile with primer pair EcoR | +AAG/Mse | +CAC in N. plumbaginifolia.
Lanes: M; marker DNA, 1~5; Control, 6~10; 50Gy, 11~18; 100Gy.
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