Journal of Wetlands Research
Vol. 22, No. 2, May 2020, pp. 100-105

An analysis of the genetic diversity of a
riparian marginal species, Aristolochia contorta

Bo Eun Nam*-Hyun Jun Park Ga Yeon Son'-Jae Geun Kim"™"

"Department of Biology Education, Seoul National University
“Center for Education Research, Seoul National University
(Received : 01 May 2020, Revised : 16 May 2020, Accepted : 16 May 2020)

13
=

Hod 4 A Al AAse FERBE(Aristolochia contorta) =W HAFFQ R YFUH(Sericinus
montela) ¥59 FLt 7|FABolgHE HoA =L RAMNAE Adoh A FrFel FAd oA F3A
kA2 HFEA] g E|ofof 5hn, o5 QJste] 7]& AT FAZ thdde mhetste B o] AdEofof gt
e MATe] A7 FAEIL e vl A4AH] AAEE YR MAES] A& AXste] DNAE =&
stgom, 5719 RAY Zato]HE o]&3F RAPD-PCRE 435to] ZF /A2 A4 thkbde Blwsty A4+
Ztol FATAE otetstict AT W 32 e 470 A F 718 WA (GP)o] M Eokont, Akl
SR AL g2 Zof s B Hog v th(A: 0.0607 ~ 0.1491: £ 0.0819 ~ 0.1759). TS 718 A+
o] AL A Agjet EHsHA o2 MAEETS] 14 At & Ho g yelyth ol mtHEstE Ax|e gE
of e AR BlgoA Qg Aoz ARG HAYE MAlTe] BHS AaAE A £ AAet HHEs
Fgolu B4 2x)et o] A Ee #4984 & FH5ke o] FFH oz dEojof & Holt}

=
HEO 1 TP, B2/ A=, 3784, RAPD, @] ¢ B

> fo

2

Abstract

Northern pipevine (Aristolochia contorta) commonly inhabits marginal areas between waterside and terrestrial
vegetation. In particular, A. conrorta is ecologically important in the marginal areas as a food plant of dragon
swallowtail butterfly (Sericinus montela), which is designated as vulnerable species in the Republic of Korea. For
long—term sustainability of the plant population, assessment of the genetic diversity of exist populations should
be conducted. Genomic DNA of A. contorta leaf samples were extracted from four populations where the vigorous
growth were observed in the South Korea. Intra—population genetic diversity and inter—population genetic distance
were assessed using randomly amplified polymorphic DNA (RAPD) with five polymorphic random primers. Overall
genetic diversity was lower, compared to other wetland species (4: 0.0607 ~ 0.1401; 7 0.0819 ~ 0.1759), while
GP showed the highest intra—population genetic diversity. Despite of the geographical distance, GP showed the
larger genetic distance from other populations. This result seemed to be caused by the fragmented habitat and
lower sexual reproduction of A. controta. Mixture of the different source populations and construction of the
proper environmental condition such as shade and physical support for sexual reproduction should be considered
for conservation of A. contorta population.
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AL A Y] FolA el siE == shAAYE
Aol A= A1 A B4 22 e o] wher 1
Z7} AA =t (Naiman et al., 2005; Park and Kim, 2020).
Sk A= ok wHge] Feol dadt FAlol 4
HEEAE 3 Z7¥5t7] Al&ete AA A9 e
=, 74 tiep &4 A Atole] T4 A glof |
< Q3% Agolgt & 4 Ath(Vidon and Hill, 2004;
Soykan et al., 2012). webA] sPdE AR A2 = A
AL 7HgARIRA =S5 AEHE A9E gty
4 o, AZHE FAHAL S EA ] e
T JFS uAta & 4 ok SHAAEA AAY ] o
AE BASH] QA= AR A odE gA 1
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SR el AASHE 924 ABL A8 Friory
7

=
A4 B2 AlEo] ofd A S5 AHA A9E Tl &
=ols o Sk obd 52 Al e
HolA HAE+= A= F F st FYB=(Arisrolochia
contorta Bunge)2 FH-&% & Aristolochiaceae)ol] &35H=
i g2 2Eog 3 T8, gAlor 55, 4&, 19
o tigtel=e] AlgFA oz AARITHGlobal Biodiversity
Information Facility, 2020). 5, &5, zE 5 ofeFst 4
=350l A5t} Aot A ZEhe T Q1F FEREOIA
T A8 7Hsstch(Park et al., 2019). ESE tighal=: 2 A4
= 584 FAdF(VU)er FAY AP (Sericinus
montela Gray)9] ol 7|FAE2 484 ¢l
Ae ZEPFuE] AAA 2AS =3
A5 24 Fol ek g ATEE=2S T4 79 717l
1 5 Eh Ho] EkstR] grol A 4 F

o] QJth(Voronkova et al., 2018).
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Aoz Ag AAFE B 52 EHsto] Fr|He
2 {257 deide AT FA AFT gEo] 74
A tofds SAA7E HeS st oF th(Wimp et
al.,, 2004; Gamfeldt and Kallstrom, 2007). ©]Z <]s]A]
71E WA A trFdS olsliste o] AddE e
of gttt A Ao W= d=ael EAS Bl AR
Aol 219 FHHEEE AT /44 oS oE
Zof vlef] ¥ Aoz I Jrh(Nakonechnaya et al.,
2012). AL =29 FHA} g A=A F7IAE
o) eiA Qovl, WY AL fAH by vl Bl
gk A A= oA olFo|zl 7t glth(Zhou et al,
2017). oepA] FALEE29 44 S olslistr] 9
e HEor ARG 7hstt tFd miAE Z-8stofof
Elge g

2 A= HEor &8 7Heot A U i =
=2 RAPD (randomly amplified polymorphic DNA)
< olgsto] ATEEI Al AT FHE g
mtotstal st tHWilliams et al., 1990). Ao 2
Aoz d8xl FYEFE MAEES W= AT
A g FAde orofsta, WA /44 A”E ot
.ol EHE AYEdEE AT @4 W 52
A2 9] BHAAO] AAS AlFStalat skl
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2. M= A I

2.1 AR 0E

SUolA HEEPE=ol 44 o ol AT HRE
olFm A& FU MAA F Aso] AR 4 A
At ck(Park et al.,, 2019). F71= 7FEatol YAt A
AE(GP: n = 11D A=) w29 sfigsty 7=
B Aol A AAZCPT; n = 1637 FHEE FFA]
(CJs n = 13)9] QAT sH9] w2 Ao 12|53t

(b)| P (Gapyeong)

YJ (Yeoju)

stream
& contora
50 m
PT (Pyeongtaek) cJ
9 (Cheongju)
100 km o J <: (::{c;/;o,;\\
200 m

Fig. 1. (a) Location of study sites; (b) location of Aristolochia contorta population in each site.
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B7% AFAY]: n = 14)9] AT-S shd 9] stk 4
ol fAsta A (Fig. 1). 7}%(GP) WAL o5
(Y]) 7H1ﬂLt i%, T, 25 5 ot AeEe AAs)
of A5Fo 27 (C) AL E TS AL
=t 5 dF FEES AASH AsFold. ¥H
(PT) 7HAlEe] A1A] 718k 223} %E’rilﬁiﬂ}. 2 WA
Hold 2 m Aoz 215k /A9 e Astaled,
A E 4o FFAZ H DNASE FE517] A7k2] -80TC
AN Bs Hastald.

o,

E43t | DNeasy
Plant mini Kit (Qiagen, Hilden, Germany)—a— AR5 &
A4 DNAE FZot9th. Nanodrop One® (Thermo
Fisher Scientific, Waltham, MA)E o]&3}e] FZ35t
DNAS] &8 AFFs H 33 FHFFE st 50
ng/ul®] =7t HEE 54sto] o]F FE Hhgof o]-gs}
Qth. RAPD-PCR ®RE2 FE3% template DNA (50
ng/ul) 1 ul, dNTP mix (2.5 mM each) 2 ul, 10x PCR
buffer 2 ul, Zate]® (10 pmol/ul) 1 ul, 32} S74 13.8
ul, BS eTaq DNA polymerase (5 U/uli Biosesang,
Seongnam, the Republic of Korea) 0.2 ulE& &3t &=
P35ttt PCR cycle initial denaturationg 95ClA 5
E Y3t F [denaturation at 95°C, 45 sl-[annealing at
T,, (Table 1), 45 s]-[elongation at 72°C, 95 s]9] &Z A}
o] 22 283 WHESH H final extensions 72Co|A 28 &
oF Xstlet. & 11709 F2He] Zetoln F oA WiE
915 vErd 57H—4 nofolmE &85t th(Table 1).
ZZ% DNA AHEL GelRed™ (Biotium, Heyward,
CA)o.2 HMSH 1% agarose gelo|A 7|95 +Ps5t4q
g5ttt Gel documentation system We] zpe]Ad
st A ZF 371 FAf(ochollAe]l HE £d §70: gl
11 SI&3)E ZAStY] 7]56te] o]xl Pd= 7| =53
e £ §579 ol 3E =g EUE JHAT W &
A R I 9= #9] 4, A Nei's genetic
diversity, . Shannon’s diveristy index)¥ WAl 7F 54
A thFAd(Nei's genetic distance, UPGMA dendrogram)
& Popgen32 (Nei, 1973; Yeh and Boyle 1997)& ©]-&-5}

of EEStALt B9 WE 2@ o] o FHERA

Table 1. Used random primer sequences and number of amplified
RAPD fragments ("polymorphic loci).

No. of observed

Primer name Sequence (5—3) 7, () bands
N-8002 CAATCGCCGT 32 4 (2
N-8005 GAAACGGGTG 32 329
N-8041 ATCGGGTCCG 34 75
N-8045 CAAACGTCGG 32 6 (39
N-8072 CTTAGGGCAC 32 529
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(PCA)E R version 3.6.1(R core team, 2019)9] vegan =i
712 (Oksanen et al., 2013)& ©o]&3d}o] 3h5}Act .

g

3. a9 13

3.1 JhiAk2 LW 73 Chd

5719] F2+9] Lol E 0|83t RAPD-PCROIA & 25
7He] ME 297 Yeston, o] F 147](56%) 2917t o
S UelH. AA 44 thFd2 Nel's genetic
diversity (4) = 0.1552, Shannon’s diversity index () =
0.23700% yeton, Zb JiATE oA F324 oA
9] k2 0.0607 ~ 0.1491 (4), 0.0819 ~ 0.1759 () H<
ol Al Yetetth(Fig. 2). 7H8 WA (GP)elA 7HE =2 7
At W FA4 ool vebges(h = 01491 1 =
0.1759), 5 HAH(CDlA 7H 22§24 Aol
LR

ZF A AT Hel 34 oefde AR Aol
A AR RAPD utAE o] &ste] &% the FA4Eol
Hlof] @2 Zlog vyt Sz fAste ddd &

A A& aokE](4: 0.2381 ~ 0.2761; £ 0.3592 ~ 0.4100)
o Hg| FA3] EUheH(Nam et al,, 2016), F4H A2
25t74& o]-§3 FAYA AFS FAlo E-8oh= FAA
=91 W7 FE=(A 0.0962 ~ 0.2392; [ 0.1419 ~ 0.3512)
O] AT W A thefd oA B2 gl "ol si
FotAtHMin et al,, 2012). ol FAFEH= AT T
el glo] AL 7]o7t FdiHor & 54 o
9l Aoz HojZct, Nakonechnaya et al. (2012)2] 413
Aol E HAFLF=9 A4 thFdo] me e Ho
2 UEhd vF glow, W ok ol s FAEAAT®
o]g3t WAl (clonal growth)® F42AF 2} apomixis)2]
P GERE Hth ol AUEEE AR 24 52 &
A71H o8 AT FHF ool HrFHoe

Al
2 7heAdel SlEe AARRTH

mlo
E Mo

) riz
H‘U

04
O Nei’s genetic diversity (h)

@ Shannon’s diversity index (/)
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total

Genetic diversity
o o
N w
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Fig. 2. Genetic diversity (A: Nei's genetic diversity; /- Shannon’s
diversity index) within each of four studied populations and
whole individuals. CJ (Cheongju; n=13); GP (Gapyeong; n=
11); PT (Pyeongtaek; n=16); Y] (Yeoju; n= 14).
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3.2 JliA2ZE A 712

MAZE A2 A (Nei's genetic distance)= 0.0495
~ 0.1699 Atolo] gro= ettt 224 At Fytst
Al A5 AAEYDH 5 AAAECDY 44 A7t 7
Z 7PEA0.0495) vEtstew, 7t JHAIE(GP)Y] 7%
o2 MATETY 48 A=zt & Ho=w YeERTHPT
~ GP: 0.1699: Fig. 3). @4 WME & {7l o& +
A BB A (principal component analysis)ol A% 7}8 7|A]
T(GP)o] thE JNAIFEERE w3E FEHE UErT

(Fig. 4).
CcJ
YJ
- PT
GP

Nei’s genetic distance (h)
S

0 0.1 0.2

Fig. 3. UPGMA dendrogram based on Nei's genetic
diversity among four studied populations.
CJ (Cheongju; n=13); GP (Gapyeong; n=11);
PT (Pyeongtaek; n=16); Y] (Yeoju; n=14).
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Fig. 4. 2-D plot of principal component analysis (PCA) of
54 A. contorta individuals with the presence and absence of 14
polymorphic loci from RAPD. Values in parenthesis indicate
the relative eigenvalue of each axis. Dotted ellipses indicate the
95% range of standard deviation of each population.

CJ (Cheongju; n=13); GP (Gapyeong; n=11);

PT (Pyeongtaek; n=16); Y] (Yeoju; n=14).

3.3 Fld2Y=e R CjdEnt AR B0y
AARY

L)

A2d= MAES dutdor e gHA oS
Heom, ol HFHE MAT 4 Al 7] HF o]%
8484 S FA; 5o FAgA A o] TR o]
Stk (Nakonechnaya et al.,
23 =84 227 7Hsgt
Kol 73} 7}5sttH(Park et al.,
HA Y A HEE =0]
e FHANZ7T YAl A4
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2012). Ag=d=
Dol 2t
2019). whehA
L AR
# o] AA%t A&
7FE(GP)ell 4]
ol 71 &=dl,
2, o5, 15 1
al., 2019). g4 A= B¢ AGAA 50l 2 AFE
AL stz o=, A4 4
AAE AaAe] Aol Aol wet Eetit(DeWalt
et al., 2000). 2&, T, wxo] EAF A4A|oA F
=3B AAE AVldle =2 425 AASHH, ol
i &7 A7e] Srteel uret de v, BaS A4
st oA om At 4= Qv ol2et &2
g opet AjAlEol A2k s stES sto T
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SohFig. 3). 531 7HB(GP) A7l 4
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= Qs Ao|tk(Park et al., 2020).
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™, #det g7go] %ZMOMC & 74015} EE°} A=A A

T A
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292 MAZE Foks meBF AAZ B 7ol
o Hgo] SulgEA SAAHA Aolo B4 AHE
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2018R1A2B2002267).
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