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TGAATTTGCTGGATCTAATCAACTATTC TCTA TTCTCCCTTAAGICTATICTATTTTTGAATC
ATGGAAT ACTAACGAATCTATTAGAAAGTAGAATTACCAACTTTTACACGAATTTTCAAGTGGATGAGATC

MEFSPRAAELTNLLESRITNFYTNFOQVDE.!

TGGAGATGGGAT TTATGGATTGAACGAGATTCA AATGGTGGAATT
GRVVSVGDGIARVVGLHEIOAGEIVEFASG

(GTGAAAGGAATAGCCTTAAATCTTGAGAATGAGAATGTAGGGATTGTTGTCTTTGGTAGTGATACCGCTATTAAAGAGGGAGATCTTGTC
VKGI ALNLENENVYGIVVYFGSDTAIKEGDLYV

MGCGCACTGGATCTATTGTGGAT&:I A TATGCT TGGGAGTACCTATTGATGGAAGA
GSI VDVPAGKAMLGRYVDALGVPIDG GR R

AAGCGA AGTGAA. TTATTGAACGTAAA CCTATGCAAACC
GALSDHERRRVEVKAPGI I ERKSVHEPMNQT

GGGTTAAAGGCGGTAGATAGCCTGGTTCCTATAGGCCGTGGTCAACGAGAACTTATAATCGGGGACCGACAAACGGGAAAAACAGCTATT
GLKAVDSLVPIGRGQRELIIGDRQTGKTAI

GCTATCGATACCATATTMACCMMGCMCTGMCTCMAGGCCAGCTCTGAGAGTGAGACAHGTAHGTGTCTATETAGCWWGGA
LNQKOQLNSKATSESETLYCVYVA G

CAGAAACGTTCAACTGTGGCACAATTAGTTCAAATTCTTTCAGAAGCGAATGCTTTGGAATATTCCATTCTTGTAGCAGCCACCGCTTCG
QKRSTVAQLVYQILSEANALEYS SILVAATAS

GATOCTGCT CCTCTTCAATT A TATTTCCGCGATAATGGAATGCACGCATTAATAATC
PAPLOFLAPYSGCAIGEVFRDNGIHALlI

TATGATGATCTTAG'TA‘ TATCGACAAATGTCATTATTGTT (
LSK(]AVAYROISLLLRRPPGREAFPGD

GTTTTCTATTTACATTCCCGTCTCTTAGAA AAACGA' AGCTTGACCGCCCTACCCGTCATT
VFYLHSRLLERAAKRSDO Q@TGAGSLTALPVI

GAAACACAAGCTGGAGACGT) nmcnnnmccummncrccnnm GATGGACAAATCTGTTTGGAAACAGAGCTCTTT
ETQAGDVYSAY P NVI1IsSITDGQI!I CLETELTF

TATCGCGGAATTAGACCTGCTATTAACGTCGGCTTATCTGTCAGTCGCGTCGGGTCTGCCGCT! CAGTTGMAGCTATGMACAAGTC’T GC
YRGIRPAINVGLSVYSRVGSAAOQLEK L]

GGTAGTCCAAAACTGGAATTGGCACAATATCGCGAAGTGGCCGCCTTTGCTCAATTTGGGTCAGACCTTGATGCTGCGACTCAGGCATTA
GSPKLELAQYREVAAFAQFGSDLDAAT QAL

CTCAATAGAGGTGCAAGGCTTACAGAAGTACCGAAACAACCACAATATGCACCACTTCCAATTGAAAAACAAATTCTAGT CATTTACGCA
LNRGARLTEVPKOQPQYAPLPIEKQILVIY

GCTGTCAATGGATTCTGT( GATCGMTGCCACTAGATAAAATITCTCAATATGAGCGMCCATTCCMATAGTGTMMCCAGMTTATTA
P L L

AV NGFCDR PLDK.I Q T P NS VK
CAATCCCTTAAGGGGGGGTTAACTAA( OGMMMAGATGGMCTAGATTCCTTCTTAMAGMTGCGCTI‘[GMTTACTAATI‘CHCTM
QS LKGGLTNETKHK DSFLEKETCALNY
CTTTCTATTTATATTGAGATTAGATGTAATTAAGAATAAAGGCTAATATCTTGCCGAA CCGGGGCAACGG

GGTCTTCCCATCATGATAGACTAAAGGGAAAGTCGCTCGGAGATATTGGTTCGAATCCAATTCATCATTCCAGTTCATAAGGCCTTCATT
CAATAGAAGTTTAGGATGGAGCTATCACTAATAGACGGATGGGATTGTTTGCAACAAAGTGTCTATATAGCAAGGACTCTTAAAACTATA

B6E 74 GRETKSI-0) atpA

90

180

210

360

450

540

630

720

810

900

990

1080

17

1260

1350

1440

1530

1620
1710
1800

BEFOX7vAFFEIIE ChEDHEESNST 3 VBRG], VARV —24

eV A P ENATHSTHS



Fundamental studies on biotechnological development of potentiality of condiment herbs 77

Fundamental studies on biotechnological development of

potentiality of condiment herbs

Takashi Harada (Faculty of Agriculture, Hokkaido University)

Efficient improvements of quality, productivity and useful biosynthetic ability of
condiment herbs were tried by biotechnologies such as cell and tissue culture and gene

manipulation.

1. Tissue culture of condiment crops

To establish a useful method of propagating plants with excellent characteristics, a
preliminary in-vitro culture was carried out using various kinds of condiment crop seed-
lings.

(1) Hyssop (Hyssopus officinalis L,) 1) Shoot apex culture: The highest shoot forma-
tion rate was 80% with 14 M NAA added alone. Separate additions of 1 and 10 M NAA
or a combined addition of 10# M NAA and 1M BA gave a 100% root formation rate.
2) Cotyledon culture: Rooting required NAA and showed the highest rate of 86% at 10 u
M of NAA added alone. No shooting was recognized in all batches. 3) Hypocotyl culture:
A high rooting rate of 100% was obtained when the media contained 1# M NAA alone
or combined with 14 M BA.

(2) Dill (Anethum graveolens L.) 1) Shoot apex culture: Vigorous shoot formation
(100%) was shown with 12 M NAA alone, while the highest root formation rate (100%)
with a separate addition of 1#M or 10 M NAA. 2) Cotyledon culture: An addition of
10 # M BA alone made the shoot formation rate high (40%). All of the cultures differen-
tiated roots. 3) Hypocotyl culture: An addition of BA gave higher shoot formation rates
(30~40%) . Good root formations were observed without BA regardless of NAA addi-
tions.

A possibility of establishing propagation methods by the in-vitro culture of suitable
tissues was clarified in hyssop and dill.

2. Cloning and characterization of useful genes

Mitochondrial DNA (mtDNA) was isolated from tap root tissue of sugarbeet plants,
in order to construct the overlapping clone bank. Mitochondrial clones were then selected
from the library by hybridization with labeled fragments of DNA that included mitochon-
drial genes from other plant species. The gene (atpA) coding for the alpha subunit of the
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mitochondrial ATPase is quite interesting, because this subunit is encoded in the nuclear
genome of yeast and animals, but higher plants encode the subunit in their mitochondrial
genome. In this study, we selected the atpA-containing clone from our library for nucleo-
tide sequencing. The gene has a length of 1518bp and encodes a 506 amino-acid polypep-

tides with a molecular weight of 54937 dalton. It was found to be transcribed in mito-

chondria. The sugarbeet atpA gene shares 93.9% sequence homology at the amino acid

level with the maize atpA gene.



