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Fig. 1. The structure of ribosomal RNA gene of higher plants. The positions of internal transcribed spacer
(ITS) regions relative to 18S, 5.8S rDNA, 26S rDNA and the intergenic spacer (IGS).
Corresponding positions of primers (IT1 and IT2) used for PCR and sequencing.

=5 PR L PCR & P03 (5 0 S 558 ¢ LN PS> HH1E126 bp T 18S
rRNAJL[N3® 5 > 52 bp/aPht 268 rRNAFLIAS” 8o o P TSI 19357 £ 621 bp > H {117
211 bp#EITS1 » 163 bptE5.8S rRNAFLN - 247 bpfRITS2H4-%[ » G+CJ155 F=55 [ £154.5, 58.3
2 56.3%(If1 =) o R LR gE A VIl SR PIDNAYITS i B iV R 22 GHCF 105 G125 88
rRNAJL NV =% 7 162~167 bpf] > {11 16375 164 bp= TG 1+ G+CF 157 F547 117 50~60%
B o {7 ITS1 W ITS2Wk I8 1V R W G+C 155 P (= il > X 55 ]l /i 57204~294 bpf] »



34 Tl 1 L 3 o WA B 5T+ 3

188~247 bpflf] § G+CF153 F=53 [l /i 5734.0~72.7% 2 30.4~70.2%[H] (e~ ) o =9 - g4 = <)
£ [ih5.88 rRNAFLING 5= AR (£ £ RNOY ~ BEE (R ED Y~ ZE GEREDCD T A
Tu*[)m) B S OIED I AR Bh S A1 5 53914, 85.9, 88.3, 90.8, 85.9% © H 1 »
J oo ngﬁi | £ = B AR P S EEATL [ﬂ:ﬁﬁ o HEREAT ~ TE S T 3&%, ruF—“k R L
Poo SRR TR (S o PR BEIRTY o B b e V#',ﬁﬁra [ iskame o {EI#75.88
rRNAFL PSS Ay g VAR IR (=) » APy o B @ZETTS S B S 1TS 1
=588 rRNAJLNG V=2 GHCF 107 P B V(T2 2 I s = [
1= ey f"‘@‘%ﬂﬂ? IFr 5.8S rRNAFL PRIk 4 ) 07 16 35 [’E&ITS]EITS2EH:’®3F} [JAEh {= (LA s
=7 PR EL PN l'"S“Fﬁ%J_i PRV o Tl F'Lﬁ@%'ﬁy’?‘/i PopgRy=d o P RS
A o (HZERLNEE (UIITST, ITS2)HET ﬁﬁ FETPEE o (R ij BBk - 1) 3ia il
FL phBE (R e o ST TR ITSIZEITS2.Y R 3 GHCF 157 P22 50 TR F,J“J it
AP e APV ITSL, ITS2V R R G+C isy b= ,i:r ERVHE S EL = 7 R (Family)
Vg Ak > IR (Leguminosae) 147 85 (7] B5 5% 1 B BE ) (Vicia faba)® == R
Vigna radiata®®BEg§q r[ ] [ VITS1Y RA=G+C Ll T 153 VI@%T@ITSZJ\ s Vs Vigna
radiataV TSIV = %52 GHCY F153 b IHEITS2 ] [IURITS 1, TTS2Uh 8% i (3P 1 )
EREI = R - R i Biae FL\' #ﬁgﬂ‘ g AT O BERE D OB A F’fd [ (phylogenetic
relationship)'®?7 o '+E @?JHI > I UE[@%EQ@T@H@ % ij[[MadiinaeEHFi(s), Calycadenia
WY, Krigia'sf'", Dendroseris'gf®> ™ Antennariagf OV %Jfﬁ"ﬁf% o
TCGAGACCGA AGAAAATATC GAGCGATTTG AAAAACCCGT TAAATGAGGC CATTTCGGTC 60
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Fig. 2. Nucleotide sequence of a 5.8S rRNA gene and of internal transcribed spacers from Oncidium
vokelanti cv. ‘Strawberry’ (Accession number: AF124983). 5.8S rRNA gene was boxed. The ITS1
and ITS2 were underlined. Gray shadow region was putative conserved sequences in ITS1 region

\—

among many higher plants.
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Fe— o CEIEY Pﬁ#]fé tDNA [V ITS H =& GHC% =l f*ﬁﬁﬂjgﬁﬁf{’d;[/f“ﬂ?@
Table 1. The comparision of the length and G+C content in ITS of rDNA between Oncidium vokelanti cv.
'Strawberry' and some other higher plants

ITS1 5.8S rDNA ITS2
Taxa, reference Family Length G+C Length G+C  Length  G+C
(bp) (%) (bp) (%) (bp) (%)
Monocots
Oryza sativa®” Gramineae 196 72.7 163 59.5 232 59.5
Imperata cylindrica™ Gramineae 205 65.9 163 57.1 216 71.8
Triticum aestivum'® Gramineae 222 62.2 163 59.5 217 61.3
Agave dasylirioides® Agavaceae 250 65.2 239 70.2
Oncidium vokelanti Orchidaceae 211 54.5 163 58.3 247 56.3
Dicots
Chrysanthemum morifolium®®  Asteraceae 253 50.1 164 543 221 52.7
Madiinae®® Asteraceae 255-261 47.7-51.4 164 51.2-53.7 216-223  49.5-53.0
Populus deltoides"” Salicaceae 214 66.8 164 55.4 207 69.5
Mimulus glaucescens® Scrophulariaceae 206 44.0 162 50.6 225 47.0
Daucus carota®™® Apiaceae 215 49.4 164 54.2 224 52.3
Apioideae!V Apiaceae 204-221 49.1-57.7 216-226  42.7-59.6
Vicia faba®” Leguminosae 235 51.9 164 50.6 208 49.6
Vigna radiata™ Leguminosae 205 60.0 163 52.8 220 59.1
Arceuthobium americanum®”  Viscaceae 209 34.0 167 41.9 227 30.4
Paeonia®® Ranunculaceae 267 54.3-56.6 164 53.7 220 57.2-59.5
Gossypium®® Malvaceae 293-294 58.0 210-226  61.0
Nicotiana rustica®” Solanaceae 216 69.4 163 55.2 217 65.4
Lycopersicon esculentum'™  Solanaceae 236 62.3 163 55.2 224 68.3
Sinapis alba*® Cruciferae 265 50.6 163 52.8 188 54.3
Canella winterana™” Canellaceae 272 62.5 163 55.8 209 62.6
Cucumis melo" Cucurbitaceae 216 55.6 163 58.9 237 60.2

*Represent the references.
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Oncidium vokelanti

Eefl 0 L 0 LA 5T -

ACACGACTCT CGACAATGGA TATCTTGGCT

CTTGCATCGA TGAAGAGCGC
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Sinapis alba B .G...Cut il B Coviis ol A..T
Cucumis melo Al G...Cuv o C. S O A..T

Oncidium vokelanti
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Cucumis melo . ... i e GA...TT .T....G..v vuvu... T.

Oncidium vokelanti
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Nicotiana rustica . ......... C.
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Fig. 3. Compare nucleotide sequence of a 5.8S rRNA gene from Oncidium vokelanti with corresponding
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region of Oryza sativa, Vicia faba, Nicotiana rustica, Sinapis alba and Cucumis melo.
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Many higher plants GGCRY-(4 to 7n)-GYGYCAAGGAA
Vanilla planifolia ~ GGCGT- 6n  -GCGCCAAGGIA
Oncidium vokelanti GGCGC- 6n  -GCGCCAAGG(G|A

&?ﬂ[[’“[ = %ﬁ,‘Jgﬁﬁ?”J tDNA FYITSI ”fﬁ[ﬁi‘?ﬁ]&?%&@[@?ﬂ Vanilla planifolia =¥ -“F Eh %)y Fﬁ’{[
VAL e TR A G A5 Y R C iy T 5 AZRBAI % P 54 -

Fig. 4. To compare the conserved regions in ITS1 of many higher plants, Vanilla planifolia and Oncidium
vokelanti cv. ‘Strawberry’. R represents G or A; Y represents C or T; Variable region was boxed.
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Nucleotide Sequence of 5.8S Ribosomal RNA
Genes and of Internal Transcribed Spacers from
Oncidium vokelanti cv. ‘Strawberry’ !

Chi-Chu Tsai, Sheng-Chung Huang and Mei-Shiou Yih *

ABSTRCT

The nucleotide sequence of internal transcribed spacer (ITS) region between 18S
and 26S ribosomal RNA (rRNA) genes of Oncidium vokelanti cv. ‘Strawberry’ was
amplified by polymerase chain reaction (PCR). The primers for PCR, ITI1:
5’CGTAACAAGGTTTCC 3’ and IT2: 5 AGTTTCTTCTCCTCC 3’ were designed for
amplification and sequencing. The length of PCR product was 699 bp. Compare the
obtained sequence with the sequence of ITS from other higher plant species, showed that
the cloned sequence contained 52 bp of 26S rRNA gene, ITS region and 26 bp of 18S
rRNA gene. Thus, the length of ITS region was 621 bp, including 211 bp of ITS1, 163 bp
of 5.8S rRNA gene and 247 bp of ITS2. The G+C contents were 54.5, 58.3, and 56.3%,

respectively.

Key words: Oncidium, polymerase chain reaction, 5.8S rRNA, internal
transcribed spacer.
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