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Fig. 1. The structure of ribosomal DNA of higher plants. The positions of internal transcribed spacer (ITS)
regions relative to 18S, 5.8S and 26S rDNA, and the intergenic spacer (IGS). Corresponding
positions of primers (IT1 and IT2) used for PCR and sequencing.
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Fig. 2. The rDNA ITS region of 14 Rhododendron species were amplified by PCR, separating on 0.8%
agarose. Lane 1 is DNA marker, lanes 2 to 15 are R. rubropunctatum, R. ellipticum, R.
oldhamii, R. kanehira, R. mariesii, R. lasiostylum, R. nakaharai, R. longiperulatum, R.
simsii, R. rubropilosum, R. hyperythrum, R. morii, R. pseudochrysanthum, and R.

kawakamii, respectively.
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Fig. 3. Nucleotide sequence of a 5.8S rRNA gene and of internal transcribed spacer (ITS1 and ITS2) from
Rhododendron kanehirai Wilson (Accession number: AF172290). 5.8S rRNA gene is boxed.
Arrow regions are the sequences of a pair of complementary primers (IT1 and IT2) for PCR

amplfication.
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R. oldhamii .......... S B
R. kanehira .......... S B
R. mariesii .......... B O Pt Ct e et e
R. lasiostylum ~ .......... R T
R. nakaharai  .......... S o
R. longiperulatum  .......... S N
R. simsii ... ...... ! O A
R. rubropilosum  .......... R T
R. hyperythrum .. .o e et e e e
R 7 7
R e e e e e e e e e e e e e e e e
pseudochrysanthum
R. kawakamii .. ... e e e O
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(continous)

. rubropunctatum
. ellipticum

. oldhamii

. kanehira
mariesii
lasiostylum
nakaharai

. longiperulatum
simsii

. rubropilosum

. hyperythrum
morii

seudochrysanthum
. kawakamii

ST XNNINININININN®

. rubropunctatum
. ellipticum

. oldhamii

. kanehira
mariesii
lasiostylum
nakaharai

. longiperulatum
simsii

. rubropilosum

. hyperythrum
morii

seudochrysanthum
. kawakamii

ST XIS INNINR®

. rubropunctatum
. ellipticum

. oldhamii

. kanehira
mariesii

. lasiostylum
nakaharai

. longiperulatum
simsii

. rubropilosum

. hyperythrum
morii

SxIFIIRIIININ®

pseudochrysanthum
R. kawakamii

. rubropunctatum
. ellipticum
oldhamii

. kanehira
mariesii

. lasiostylum
nakaharai

. longiperulatum
simsii

. rubropilosum

. hyperythrum
morii

SRS INNINR DD

TTCGGGCAAC GTGTTCATT-T ACTTGTCAAA C-AACGAACCC CGGCGCAAAA CGCGCCAAGG 180

] 1B 5 SR 5T P

ATAATTGAAC AAAGTTTGTT CACGTCCCCT

5.8S rRNA gene

TAAACGACTC TCGGCAACGG ATATCTCGGC TCTTGCATCG ATGAAGAACG TAGCGAAATG 60
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pseudochrysanthum
R. kawakamii ... e et e et e e

(continous)

. rubropunctatum CGATACTTGG TGTGAATTGC AGAATCCCGT GAACCATCGA GTCTTTGAAC GCAAGTTGCG 120
Cellipticum L e e e e et e e e e
Loldhamii L e e e e e e e e
Lkanehira 0 L e e e et e e e
O 1 1
Llasiostylum L e e e et ettt e e e
nakaharai .. i i i e e e e
Llongiperulatum L. oL e e e et e e e
R 777 7
Lrubropilosum Lo e i e e e i e e e e e
CRYperytRrum L e e e e et ettt e e
L 7
seudochrysanthum

LCkawakamii 0 L e e e et e i e e e

ST XNNINNINNINR®

. rubropunctatum CCTGAAGCCA TTAGGTTGAA GGCACGTCTG CCTGGGCGTC ACGC 164
Cellipticum L e e e
Loldhamii o e e i i e
L kanehira 0 L i e e e e
L 7
lasiostylum . .. i e e i e e
nakaharai ... e i e
L longiperulatum .. ..o L. L i i e
R 2 7/
L rubropilosum L. L e e e e
L hyperythrum Lo i e e e e
L 7

SRR ININIINIIX

pseudochrysanthum
R. kawakamii ... ... e it e

ITS 2

. rubropunctatum ATTGCGTCAT CCACTCACCC CGTGCCTCAT CGACGGGTAA GTGTGTGGGC GGATATTGGC 60
Lellipticum L i e e L.GooLL L. B
. oldhamii  ........ G. e e ..G.A..... B
kanehira ........ G. e e ..G.A..... B
mariesii. L e e e ..GAA..... e Gl
. lasiostylum .. ... ... G. it e ..G.A..... B
nakaharai ~ ........ G. e e ..G.A..... B
. longiperulatum . ....... G, e e ..G.A..... o Cn
R 777 7 ..G.A..... B
. rubropilosum  ........ G. i e ..G.A..... e Gl
Chyperythrum L e e i et e e e
L 7
seudochrysanthum

. kawakamii ... L L0 e e N ...Co.... -

ST NN NINNINN®

. rubropunctatum CCCCCGTTCA CATTCGTGCT CGGTCGGCCT AAAAATGACG GTCCCCGATG ATGGACATCA 120
Cellipticum oL e e i e - Coiin.
oldhamii  ....... G.. ....G..... B Coiiii.
. kanehira ~ ....... G.. ....G..... B Coiiiin.
T X 7 Covviint.
. lasiostylum .. ... .. G.. ....G..... T e Cooiiilt
nakaharai ~ ....... G.. ....G..... B Coiiin.
. longiperulatum . ...... G.. ....G..... B Coiiii.
simsii ~  ....... G.. ....G..... B Coiiii.
. rubropilosum  ....... G.. ....G..... T . Covviin..
Chyperythrum L e e e et e e e e e

SR IINIIR®
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O ) 7
e
pseudochrysanthum

R. kawakamii ... e e e e e e A........
(continous)

R. rubropunctatum CGGCAAGTGG TGGTTGCCAA ACCGTCGCGT CATGTCGTGC ATGCC-ATTCT TTGTCG-TTGG 180
R. ellipticum ... i e GC....... ... e e T.-CG..
R. oldhamii ... e e e e e e e CGG. .
R. kanehira ... e i e e e e e CGG. .
R. mariesii =~ ... i i e e T.... «.... e e -CG..
R. lasiostylum ... e e e e e e e CGG. .
R. nakaharai .. ... L. i e e e T.... ..... e e CGG. .
R. longiperulatum .. ........ ... ... i i e e e e CGG. .
R. simsii e e e i e e e e e CGG. .
R. rubropilosum ... ... . i i e e e e e CGG. .
R. hyperythrum .. .. . . e e e e e e e -CG..
O 1 7 e e -CG..
R, e e e e e e e e -CG
pseudochrysanthum

R. kawakamii . ... e i e e e - -CG..

R. rubropunctatum CTGGCTCATC GACCCTTAAG TACCAT---CAAC TGTGGTACCT CAACT 225
R. ellipticum B ——— ... T e . T.
R. oldhamii ......... . ---AT.. ..C....... .....
R. kanehira ... .. .. .0 oo i, ---AT.. ..C....... .....
R. mariesii ... .. ... Loiiiiioe. o T mmm e e e C
R. lasiostylum ..., ... .0 Looooiol oo, ---AT.. ..C....... .....
R. nakaharai . ........ . ---AT.. ..C....... .....
R. longiperulatum . ......... ... ... ... (..., -—-AT.. ..C....... .....
R.simsii o e e e ---AT.. ..C....... .....
R. rubropilosum — ........ .. ... .o ... ---AT.. ..C....... .....
R. hyperythrum . ......... ... .. 000 oo, P e e e
R.morii i i e T e e e
R i e e
pseudochrysanthum

R. kawakamii ........ G. i e CAA.... . [

%IDLI

Fig. 4.

ert 14 ET[ﬁ@iHﬁp VRS PEFRGTE [ERH]E5H (ITS1, 5.8S rRNA LA, ITS2) U EF] s
o3 HIEEVAT B A AR R, rubropunctatum) ~ 4G {L(R. ellipticum) ~ £ = (R,
Oldhamll) SRS PFJFEF(R kanehira) ~ 4 ﬁ’?ﬁﬂ (R mameszz) *"ﬁ“ﬁ'HﬁF(R Iaszostylum) FlI
FUSHE (R nakaharal) NPTHER(R. longiperulatum) ~ FA+RR(R. szmszz) = FEAR(R.
rubropilosum) ~ 7’?@ e+ HE (R hyperythrum) ~ 2 "X ft HY (R morii) ~ | e+ A (R.
pseudochrysanthum) I PFirﬁ%(R. kawakamii) -
The comparison of ITS1, 5.8S rRNA gene, and ITS2 regions of 14 Rhododendron species in
Taiwan. R. rubropunctatum aligned with R. ellipticum, R. oldhamii, R. kanehira, R. mariesii, R.
lasiostylum, R. nakaharai, R. longiperulatum, R. simsii, R. rubropilosum, R. hyperythrum, R. morii,
R. pseudochrysanthum, and R. kawakamii. Dots (.) indicate the same nucleotides and gaps (-) are
introduced to maximize homology.

7R R FRITS LY SEAT o [TV~ ) SRR A ~ W W R TR 5

i

o SRRV LA [ IRCE AR B TR B iﬂ“% %%H%b [

AR ERAE I FEORT B AT B TTS20k I ¥ 2 A ) Pl B - BB A BV & 2 LR~ B AR
HIEVRER ~ HIVRUSHER « TR AR T R BT f -2l S 2 B
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Cloning and Characterization of Internal
Transcribed Spacer Region of rDNA in
Rhododendron Species in Taiwan '

Chi-Chu Tsai, Suh-Huey Tsai and Sheng-Chung Huang *

ABSTRACT

The entire nucleotide sequence of internal transcribed spacer (ITS) region between
18S and 26S ribosomal RNA (rRNA) genes among 14 Rhododendron species in Taiwan
were amplified by polymerase chain reaction (PCR). The primers of PCR, ITI1: 5°
TCGTAACAAGGTTTCCGTAGGT 3’ and IT2: 5 GTAAGTTTCTTCTCCTCCGCT 3’
were designed for amplification. The PCR products of 14 Rhododendron species were
sequenced. To compare with the sequence of ITS region of other higher plant species, the
length of ITS in 14 Rhododendron species were ranged from 642 to 648 bp. These 5.8S
rRNA gene, ITS1, and ITS2 were included within ITS region. In 5.8S rRNA gene, no
variation was revealed between 14 Rhododendron species. In ITS1 and ITS2 regions,
variable length and sequence, generated from deletion, insertion, and substitution, were
introduced between 14 Rhododendron species. Therefore, the microevolution and
phylogeny of Rhododendron species could be studied based on the sequence of ITS. For
further application, ITS region is a good marker for cultivar identification and protection

as well.

Key words: Rhododendron, polymerase chain reaction (PCR), 5.8S rRNA gene,
internal transcribed spacer (ITS).
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