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Molecular Phylogenetic Studies of Korean Hydrocotyle L.

Kyoung-Su Choi and SeonJoo Park*

Department of life science, Yeungnam University, Gyeungsan 712-749, Korea

Abstract - Phylogenetic analyses were conducted to evaluate relationships of 5 taxa of Korean Hydrocotyle, H. spp. found
in the Ulleung island including one outgroup (Centella asiatica). The molecular phylogenetic methods based on nuclear
ribosomal DNA ITS region and cpDNA #rnH-psbA region. Centella asiatica was used outgroup for analysis. As the result,
genus Korean Hydrocotyle were grouped by 94% bootstrap value. Korean Hydrocotyle was grouped by four clades; Clade

I -H. maritima, H. sibthorpides and H. yabei clade Clade Il - H. nepalensis clade clade III- H. ramiflora clade clade IV- H.
spp. clade. H. maritima, H. sibthorpides and H. yabei was not distinguished, seperately. H. spp. was distinctly distinguished

other Korean Hydrocotyle.
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Tablel. Plant materials for this study. Vouchers are deposited at YNUH (Yeungnam University), KH and DNA accession

number were obtained from Genbank

accession number

Taxon Abbreviation Collector/Voucher Locality
ITS  trnH-psbA
Hydrocotyle HY0S  KS. Choi 200907221(yNUH) “collanam-do Naju-si Dado-myen 1oy 1 1 yognsa;8
maritima Masan-ri
11 - -
HY06  K.S. Choi 20090812(yNUH) °collanam-do Wando-gun JQ247227 1Q425421
Nohwado
) Jeju-do Jeju-si Seonheul-ri
H. nepalensis HY26  ParkSH62119(KH) Dongbaeckdong-san JQ247226 JQ425425
H. ramiflora HYOl  K.S. Choi 20090822(YNUH) Daejun Usung-gu JQ247229 JQ425420

HY03  K.S Choi 20090624(YNUH)

H. sibthorpioides ~ HY25  WR-080723-120(KH)
HY18  ParkSH41944(KH)

H. yabei HY27  ParkSH61077(KH)

HY16  KS. Choi 20090522(YNUH)

H. sp. HY?28 ParkSH61921(KH)
K.S. Choi et al.
HY2
3 2090522(YNUH)

Centella asiatica HY?20

K.S. Choi 20090522(YNUH)

Ulsan Ulju-gun Onsan-eup JQ425413 1Q425424

Jeollanam-do Sadong-ri

. 24722 42541
Geumil-eup 1Q247229 Q425416

Jeollanam-do Sinan-gun

Songgong-ri Mt.Songgongsan JQ425409 JQ425423

Jejo-do Seogwip-si Daejeong-eup

425410 JQ42541
Mt.Songak-san JQ425410 JQ425415

JQ247230 JQ425414
JQ425412 JQ425419

Jeju-do Aewol-eup

Ulleng-gun Ulleng-eup Dodong

Ulleng-gun Ulleng-eup Dodong  JQ247231 JQ425417

Jeollanam-do Wando-gun

. 24722 425422
Nowha-eup Sinri 1Q247225 JQA425
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12709] ITS A7|A g AHst Zo ]—— Z 617-
629bp3 RO TSI 29 7+ 9202-205bp,
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S} & Clustal X (Thompson et al, 1997)2 A H3s}At}, o] ITS1 A Htt Zof thE maprlE9] Heet= 2}
Table 2. Variation size and G+C% of ITS region of Hydrocotyle and related taxa
o ITS 1 5.8S ITS2 trnH-psbA
Taxon, abbreviation
length(bp) G+C(%) length(bp) G+C(%) length(bp) G+C(%) length(bp) G+C(%)
H. maritima HY 05 205 67.8 161 515 256 65.2 272 27.9
HY 06 205 67.8 161 51.5 256 65.2 272 279
H. nepalensis HY 26 202 65.8 160 51.2 255 65.4 275 27.6
H. ramiflora HY 01 204 65.7 161 50.3 256 62.5 271 28.7
HY 03 204 65.7 161 50.3 256 62.5 271 28.7
H. sibthorpioides HY 25 205 67.3 161 515 256 65.2 272 279
HY 18 205 67.3 161 51.5 256 65.2 272 279
H. yabei HY 27 205 67.3 161 51.5 256 65.2 272 279
HY 16 205 67.3 161 515 256 65.2 272 27.9
H. sp. HY 23 204 63.7 161 50.3 256 65.2 271 28.7
HY 28 204 63.7 161 50.3 256 62.8 271 28.7
Centrella asiatica  HY 20 204 63.7 161 50.3 256 62.8 402 31.6
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o] 745 Selulatol7} 275bp R 7MY AA UrE o 3]
aole} A sp7} 271bpe 7Hg AAl et C+GEe]
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S ajutol7t 27.6%% 7HE WA Ukttt @7 249
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et o m C+Go 2 AAIX SR 31, 4% YERGTH
(Table 2).
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H Ao A A3 nrDNAQ] ITS A 91} cpDNA non—
codingA| 91 trnH—-psbA 18]l ITS, trnH—psbA, com—
bined data®] 7|9 3} parsimony—informative
character®] 79 Table 3¢f A28}t Outgroup?l ¥
& sl ITS 2199 49 97] A9 dole 617-
622bp, trnH—psbA2] 79 271-402bp, ITS, trnH—-psbA

g4t ol (Hydrocotyle L.) A& EAAESH] At

1Y05)

H.maritima(HY06)

71

HY18)

H.sibthorpioides(HY25)

99
100

H.yabei(HY27)

100
100

H.yabei(HY16)

94
86

is(HY26)

H.ramiflora(HYO1)

99
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H.ramiflora(HY03)

H. sp (HY28)

H. sp (HY23)

C.asiatic 1Y20)

Fig. 1. Maximum parsimony tree obtained from the sequence
of ITS. The bootstrap values are above branches and
jacknife values are below branches.

combined data2] 7% 950—1081bpS YEFHSITH 1TSS
739 % 537119 XY, trnH—psbAR] & 2] 3L 887}, combined
data®] 7% 141709 Ao WHol7}p qlglew, 1 F
informative characters®] - Z+ZF 307), 47), 34717}
ZASFAT, ITS MP tree®] 7~ CI, RI gto] 217} 1.0,
1,002 YeP o, trnH—-psbA MP tree® 7% CI, RI
Zro] 0,98, 0.90, combined data®] 7% CI, RIZL]
0.99, 0,992 el

Table 3. Statistics from phylogenetic analyses of the various datasets

Analyses in the Hydrocotyle L.

ITS trnH-psbA ITS, trnH-psbA combined
Total length 617-622 271-402 1082
Variable characters(including gaps) 53 88 141
Informative characters(including gaps) 30 4 34
Length of trees 53 89 142
Consistency index(C.I) 1 0.98 0.99
Retention index(R.I) 1 0.90 0.99
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H. itil 1Y05)
H. itil 1Y06)
H.sil ioides(HY18)
63
61
H.sil joic HY25)
H.yabei(HY27)
H.yabei(HY16)
H.ramiflora(HY01)
62
57
H.ramiflora(HY03)
60
52
H. sp(HY28)
61
H. sp(HY23)
H. is(HY26)
C.asiatica(HY20)

Fig. 2. Maximum parsimony tree obtained from the sequence
of trnH-psbA. The bootstrap values are above branches
and jacknife values are below branches.
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o|(HY18, HY25), Aumo] (HY05, HY06), A|Zu]ato]
(HY16, HY27)9] 7 3t A =0 &3lHA o9 77k
FATBAE o]2 JAATF 63%2] bootstrap valueR
=2 ARAEE ofYHtHFig, 2). ITS®; trnH-psbA2)
3t MP tree 21} Clade IV: A

sp(HY23, HY28)7k 71 71428 GA4ska 91sieh. 4]

& ol

combined datas ©]-&

H.maritima(HYos)

8 1 sibthorpicides(HY18)
Clade 1

H.sibthorpioides(HY25)

H.yabei(HY27)

H.yabei(HY16) —

H is(Hv26) —— Clade 1T

H.ramiflora(HY01)

Clade II
H.ramiflora(HY03)
H. sp(HY28)
7 Clade IV
H. sp(HY23)

C.asiatica(HY20)
0.005 substitutions/site

Fig. 3. Phylogenetic relationships of Hydrocotyle based on the combined molecular dataset. A. MP(Maximum Pasimony)
tree. The number of above barnches are bootstrap values and below branches are jackknife values. B. ML(Maximum
likelihood) tree. The number of above branches are bootstrap values.
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