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Characterization of 18S rDNA in Polygonatum spp. Collections

Jong Sun Yun*', Ik Hwan Kim*, Jae Seong Park*, Cheol Hee Lee*, Eui Yon Hong*,
Tae Yun*, and Seung Keun Jong**

*Experiment & Research Department, Chungbuk Agricultural Research and Extension Service,
Cheongwon 363-883, Korea.
**Dept. of Plant Resources, Chungbuk National University, Cheongju 361-763, Korea.

ABSTRACT : This study was conducted to investigate the variation in sequence, the base composition and the sequence sim-
ilarity of 18S rDNA (18S ribosomal RNA coding region) in the 10 Polygonatum spp. collections. The entire 18S rDNA region
of 10 Polygonatum spp. collections ranged from 913 bp to 914 bp. There were 8 variable sites in the entire 18S region, and
they were attributable to nucleotide substitution and deletion. T — C transition happened in 4 sites, and A — G transition
happened in 1 site. C — A transversion happened in 1 site, and deletion happened in 2 sites. Transition rates were five times
that of transversion. Base compositions of 18S rDNA were 23.09~23.33% in adenine, 23.33~23.52% in guanine, 25.60~
25.85% in thymine and 27.38~27.79% in cytosine. The A + T content of 18S rDNA of 10 Polygonatum spp. collections aver-
ages 48.99%, ranging from 48.80% to 49.18%, and the G + C content averages 51.01%, ranging from 50.82% to 51.20%.
Pairwise sequence comparisons indicated that 18S rDNA sequence similarity ranged from 99.7% to 100%.
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HNENSEE STZTLE5ZY (Polygonatum. sibiricum
Dpiar.), &8 (P odoratum (Miller) Druce var. pluriflo-
rum Ouyp), Te=d (P odoratum (Miller) Druce var.
maximowiczii Komz.), 2Hs=dl (P odoratum (Miller) Druce
var. thunbergii Hara), =N (P lasianthum Max.), S52
d (P imvolucratum Maxp), SPE-E52d (P desoulavyi
Komarov), ZA5=d (P humile Fischer ex. Muxpa), 5%
=8 (P iflatum Kovarov) 2 F38 (P falcatum A. Gray)
T 8% 2T T F 1052 RS st d& st
o AEE ARSI

DNAE Promega®] Genomic DNA FZ& KitE A&l
FZ399th PCR W54 PCR premix (BioneeerAl Cat.
No. K-2012)l DNA 2 ¢ (20ng), primer® 18S Forward
2 ¢4 (20 pmoles)@} 18S Reverse 2 4 (20 pmoles) 2E] 3L
BET 144U E F7lste] & 2040 2 513} 18S tDNA £
Z-& 18] 18S forward primer (5-GACTGTGAAACTGCG
AATGG-3)9} 18S reverse primer (5-TAAGTTTCAGCCTT
GCGACC-3Ye AH-sHTt.
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A8, pGEM-T vectord] AF913F th& IM109 (Promega
AD 55 AMEEIY] cloningdt1 2™, 100 wg/mle] ampicillin,
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A colony FolA1 W4 colony THS AFH3I] thAl S4AR1
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Table 1. Matrix of 18S rDNA nucleotide positions wjth potential
phylogenetic information from 10 Polygonatum spp.
collections.

Nucleotide sites
342 377

+ Total
" (bp
914
913
914
914
914
914
913
913
914 C
914 C T T C T T

. Polygonatum. sibiricum Deiar., 2. P odoratum {(Miller) Druce var.
pluriflorum Oy, 3. P odoratum (Miller) Druce var. maximowiczii
Koz, 4. P odoratum (Miller) Druce var. thunbergii Haga, 5. P
lasianthum M., 6. B involucratum Magw., 7. P desoulavyi Komarow
8. P humile Fischer ex. Maxm., 9. P inflatum Komaroy 10. P falcatum
A. Grax

No

No
No
—_
(0]
el
—_
(€3]
€3]

380 699 881
G T T

OO0 o000

S © ® N U kW =
o> 0000000
4 40 =4 4 A -4 =
4 4 4 4 0 4 94 4 -+

> > » » > > > O > >

OO0 0000O0
- 4 4 4 0 4 - -
— A4 = A = - a0

—_

Axlo] g el Zol7t 913 bpR L, 7EkE 914 bp=
Zoll WE A7 Ee] Zdojo] WHol= mfg- ATt (Table 1).
AN 52 T 4E FodM= DNA 971G oA sht
o] nucleotide”} ¥FAE 9719 X8 F o7l A FolAM A
sk, Aale ) AAeA dAlste] & gl AAelA] ol
7} @38l (Table 1), ©]&fst ¥lole Fo] st e &
Fol 83 ARE 23 Jg AR AvkHrh
2= 881bpold T— CE, E5ZFd e 342bpollAl
A— G Z= 155bp9t 699 bpeld T— CE 7171 X8+
At 2y eSS 139bp XM T— C, 2%
ZY= 2bp IXoH C— AR G717 ABHJLE 2 Sl
A 3 purine®] THE purine@Z HX[E AL & pyrimidine®]
£ pyrimidine® 2 HX=E A9 (transitiony= T— C #
27} f AHeA BB, A— G A7 7] AE A
WA ST o]o) BiE) 3 purine©] pyrimidine® 2 thX| = 7
U = 3 pyrimidine®] purine® 2 WX EE AF (transver-
sion)E ZMAeZd e C— A A7} FUsted 9171 Aol
nja] suf WHAYEISIT). olEdt Adks 1059 B&F ITS 971
MEoX Ae7F AR o @ol BAst A3 (Hsiao et
al, 1990}t ¥, F 5 o7/ Bl tiste] 188 A71M 9]
443 C-T A97F A-G A9 201915, A7 HFHc) 5
vl @otth= A3 (Hershkovitz & Lewis, 1996)2} R-AFSI T
9718 AAe ehagEEEet 2=l 377bp B
SZolA 380 bpoll Al AR o1, ojefst 79 AL
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1 AAAAGCAACATCCGCCGATCCCTGGTCGGCATGGTTTATG 40
4 GTTGAGACTAGGACGGTATCTGATCGTCTTCGAGCCCCCA 8
81 ACTTTCGTTCTTGATTAATGAAAACATCCTTGGCAAATGC 120
20 TTTCGCAGTTGTTCGTCTTTCATAAATCCAAGAATTTCAC 160
61 CTCTGACTATGAAATACGAATGCCCCCGACTGTCCCTCTT 200
201 AATCATTACTCCGATCCCGAAGGCCAACACAATAGGACCG 240
241 AAATCCTGTGATGTTATGCCCATGCTAATGTATACAGAGCG 280
281 TAGGCTTGCTTTGAGCACTCTAATTTCTTCAAAGTAACGG
321 CGCCGGAGGCACGACCCGGCCAGTTAAGGCCAGGAGCGCA
361 TCGCCGGCAGAAGGGACGGGACGGCCGGTGCACACCGGTT
401 GGCGGACCGGCCGGCCCAGCCCAAGGTCCAACTACGAGCT
41 TTTTAACTGCAACAACTTAAATATAGCGCTATTGGAGCTGG
481 AATTACCGCGGCTGCTGGCACCAGACTTGCCCTCCAATGG
521 ATCCTCGTTAAGGGATTTAGATTGTACTCATTCCAATTAC
561 CAGACTCGTTTGAGCCCGGTATTGTTATTTATTGTCACTA
601 CCTCCCCGTGTCAGGATTGGGTAATTTGCGCGCCTGCTGC
641 CTTCCTTGGATGTGGTAGCCGTTTCTCAGGCTCCCTCTCC 680
681 GGAATCGAACGCCTAATTCTCCGTCACCCGTCACCACCATG 720
721 GTAGGCCTCTATCCTACCATCGAAAGTTGATAGGGCAGAA 7680
761 ATTTGAATGATGCGTCGCCGGCACGAGGGCCGTGCGATCC 800
801 GTCGAGTTATCATGAATCATCAGAGCACCGGGCAGAGCCC 840
841 GCGTCGGCCTTTTATCTAATAAATGCATCCCTTCCGGAAG 880
881 TCGGGTTTTYGTTGCACGTATTAGCTCTAGAATTA 914

Fig. 1. Nucleotide sequence of majority in 18S rDNA of the 10 Polygonatum spp. collections.

E88R885888

mRNA AR 85 Eo] Wslso] H] 7154 @aldo] A puple 2. Base composition of 185 rDNA sequences in 10 Polygo-

2 F g 4 natum spp. collections.
== 18S DNAY 97] Z24g AWEW purine] ] No.t'  Total A G T C A+T G+C
adenine 23.09~2333%2 Ho 2321%%U L, guanine bp %
23.33-23.52%2 ¥+t 23.42%3]th. T pyrimidine)9] thy- 1 914 2320 2341 2582 27.57 49.02 50.98
e i .
mine= 25'6?25'82%% ”‘f 25.79%SA52, cytosine: 27.38~ 2 913 2322 2333 2574 27.71 48.96 51.04
0, i 0, z [¢) 0, :
27.79%% W 27.59% M, purineA|e] 46.63%2T pyri- 3 914 23.09 2352 2582 27.57 4891 51.09
midineAl7} 6.75% EXTH (Table 2).
e g 4 914 2320 2341 2582 27.57 49.02 50.98
ATT FTS 4880-49.18%2 Bk 4899%IL, G+C 5 914 23.19 23.41 2560 27.79 48.80 51
TS 50.82~51.20%2 B 51.01%2A], thFEe] E2120) ’ ’ ' ' 60 51.20
N G+C 3] 48-529% Wl 913 gk Rol7} i 6 914 2320 2341 2582 2757 49.02 50.98
Freifelder (1985)%] A7}oh 7he Z3ke HeIT), 7 913 2322 2344 2574 2760 4896 51.04
Clustal W FH 22 18S 1DNA Q71X de] §AS Bayst 8 913 2333 23.44 25.85 2738 49.18 50.82
A3 99.7~100% LAl SZF|& o] E71o)] §AR 0 9 914 2320 2341 25.82 27.57 49.02 50.98

2 vj$ 77he A02 Yehdt (Table 3). 10 914 23.20 23.41 25.82 27.57 49.02 50.98
TEELY Y, AHeEE, £529, 5529 2 233 Average 913.7 23.21 23.42 2579 27.59 48.99 51.01
2 H7IXEe] 100% YAER 2, S =), JHeEz *Numbers correspond to those in Table 1.
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Table 3. Sequence similarity of 185 rDNA among 10 Polygonatum
spp. collections.

No. 2 3 4 5 6 7 8 9 10
1 999 999 100.0 99.8 100.0 99.9 99.9 100.0 100.0
2 - 998 999 99.7 99.9 99.7 99.7 999 99.9
3 - - 99.9 99.7 99.9 99.8 99.8 999 999
4 - - - 99.8 100.0 99.9 99.9 100.0 100.0
5 - - - - 99.8 99.7 99.7 99.8 99.8
6 - - - - - 999 99.9 100.0 100.0
7 - - - - - - 998 99.8 999
8 - - - - - - - 99.8 99.9
9 - - - - - - - 100.0

*Numbers correspond to those in Table 1.

B 2 7=t 0.3%9)
e} 03%, 183 Zu=
0.3%%] ztol7t AT}
FEMAAE 188 1DNA H71ME0] 0.1~0.8%2) ol &
Hom (Kim et al, 2000), E%NA 0.0-~1.9%9] =o]E
B3l A (Lee et al, 20013} ¥)a w] §A}SE koo,
FEollMy= 18S 1DNA 971Age] ol Hxr} vjg- A

Aozt ASh o, FeIde =
digsEd B ATt

192
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ITS 992 Hol7t Ex7F =HEo] 603 bp

(Dubouzet & Shinoda, 1999), Mo) 632bp (Hsiao ef al.,
1994), 175 21E (5.8 A12]) o] 480~492bp (Lee ef al.,

2004) £ 18S rDNAY| H|s} BARF A7 EolA & WolE
Rol=u Y3k (Dubouzet & Shinoda, 1999; Hsiao er al.,
1994), SEeg A120A E710l 18S rDNAS] F7)14Ho] =f
- Ak Al o] o] 1TS Yol vdle] AskEert =
2 HE At 22 st gYolr] wliolgkl (Riccardo
et al., 1998; Rogers & Benedich, 1987) #etd .

olde] AN E o, sEEE AEFe] Tk QoiA
18S rDNA F7M ol & 2Jol& Ho|A] go} FALAE ]
a37)olle BEERET 188 tDNA 9o 5882 ¥
ITS 13 ITS 2 2 26S DNAS] G7|1MgS
W SEdE 8] fARAE FHsked 2ad
ARE A& 5 L Folnt

5@

S ALY FABAE S 72 AEE QA 5
Y& 28 82 10504 18S ribosomal RNAS ¢+53}
sk 18S IDNA 999 47IMES ZAHslal 1 548 74
g A#E gosid iy 2k TFEE 1059 18S
tDNA 99 A4 Zoj= 913~914 bpE M85 01}, & 8
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A=2| 18S DNA 2V |Me| &Y

A AeA 9719 X3 2 Ado| g o7t dA et
A= T— C AT Ui A-eAM BABSIASL, A— G Y
7} 17 X-ellA ZAsier, dae C— A A3t Ui A
HollA @Ayste] [97h Aot s v el A4
& 2 AFA wrBEIT) 188 DNAS] 719 AL
adenine 23.09~23.33%, guanine 23.33~23.52%, thymine 25.60
~25.85%, cytosine 27.38~27.79%% pyrimidineZ|7} purine]
Bl =oirh 188 MNASY A+T TS 48.80~49.18%
Had 48.99%A L, G+C TFHFL 50.82~51.20%= H+
51.01%% 0 o B2 o8 d7MEe wagk Ast
99.7~100% A5t FZkell zto]7t ATt
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