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ABSTRACT: As an attempt to determine the identity of the old trees of flowering cherries planted in the yard of
the Catholic Archdiocese of Daegu, we conducted comparative phylogenetic analyses between wild and culti-
vated Prunus yedoensis Matsum. We generated the phylogeny (MP) and haplotype network (TCS) of 25 indi-
viduals, including wild P. yedoensis, from Jeju Island, cultivated P. xyedoensis ‘Somei-yoshino’ from Korea and
Japan, and P. spachiana f. ascendens (Makino) Kitam. from Jeju Island and Japan based on highly informative
sequences of two cpDNA regions (rp/16 gene and trnS-trnG intergenic spacer). The wild and cultivated P.
yedoensis were distinguished from each other in both the phylogeny and haplotype networks, and the old flow-
ering cherry trees in Daegu had a cpDNA haplotype identical to that of the cultivated P. xyedoensis ‘Somei-
yoshino’. Compared to the cultivated P. Xyedoensis ‘Somei-yoshino’, wild P. yedoensis appears to have greater
haplotype diversity, presumably originating from the genetic diversity of P. spachiana f. ascendens that func-
tioned as a maternal parent in the hybrid origin of wild P. yedoensis. A future detailed study requires extensive
sampling of P. spachiana f. ascendens from Japan and Korea to determine their precise phylogenetic relation-
ships relative to wild and cultivated P. yedoensis. We concluded that the old flowering cherry trees planted in the
yard of the Catholic Archdiocese of Daegu are highly likely to be of cultivated origin rather than wild types
from Jeju Island, as previously speculated.

Keywords: ornamental flowering cherries, Prunus yedoensis, cpDNA phylogeny, haplotype network, haplo-
type diversity
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AF ol ¥ A0 ehdrh ol oy FMURe] il J1ge] BA%CR Jlod Aoz Fed
SULR F4H Dol F19she AOE FYET tebd, ok GRS A FHT] ATEF
1 BAE nrh BES setsb] Astel LUNTE BFT AR B BE AN WA A shel
#7t 478 AN T Bask ATk AT Taquet A%7F AFNM Ao} thel $74 Atk
W A% o rarge] odE PEUTE opy FUUTIE ok A $UHTE 1w Ao B,
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W= 2u] ZH(Rosaceae) ) Hq1/}E’5\—(Prunus L)<
Cerasus (Mill.) A. Gray o}l &3= 2E0|t}. Cerasus
oo AEES 9 A Tt Sl 6"491 Anl, Fol &

oA Al o, A7 Y e EEol Aol
} 2SI E o] = Jyetd EAS Jx 1 9Tk
(Gray, 1856). T SR 20|l Ajep] 53] F=
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(Lee, 2003). 531 HUr-ie THS FFE50] /o]
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=2 Rl

Au Hp oAl 53] A A4kl Somei-yoshino
cherry (Prunus x yedoensis ‘Somei-yoshino’ &= 7F& 217] Sl
T cultivareA] SR A B opue} mlsel A de| 4
A=) 21 2lth(Bailey and Bailey, 1976; Cheng et al., 2000). &
2] Somei-yoshino cherry= 574t W5E Matsumura
of oJsto] BAle g AAE I d AuiEEs 7o
= Prunus yedoensis Matsumuragh= SPH 02 7| E 0
U(Matsumura, 1901), oFAox= wrAE =] kit
(Kriissmann, 1986). Somei-yoshino cherry®] 7] T3t
T2 PEeA 2 (Wilson, 1916), 1% 3 (Takenaka,
1963), =& FAk(Iwasaki, 1991), DNA fingerprinting study
(Innan et al., 1995), = 2H]%5-8H2] A-(Ohta et al., 2006;
Nakamura et al., 2015) 2 HeF-384 - (Kato et al.,
2014) Sol olFAR Y. Prunus spachiana f. ascendens
(Makino) Kitam. 2} Prunus speciosa (Koidz.) Nakai A}°]9]
AFWHlFECZ Q1% Q) O (Wilson, 1916; Innan et
al., 1995; Ohta et al., 2006; Nakamura et al., 2015), 28] 7]
=0 FAe} el Auje] GAtz lete] 1 7]do] HE
SHA| B8R A] 9kar QlY). S, microsatellite PFAE AR
8t AT (Iketani et al., 2007)°A4] L& U] EE Somei-
yoshino cherry W5 o] S83& 7= AvlE
FSlo] Hraixl vt Sl

shH AT ol HuH= 19080l Taqueth! -7}
stEpakell A A s S 710 % 19121 ] Koehneol
2J&} Prunus yedoensis Matsumura var. nudiflora Koehne®}
= Yo 7A=Y (Koehne, 1912), Nakait= 19161
of E3¥ ZXANHAEH SHANM Prunus yedoensis
Matsumura®] ©]"d 2.2 2] 3} th(Nakai, 1916). ©]5, A|
T ofA Yol 99 Somei-yoshino cherry

23] DNA A%

S, MEAY VE D, WA Y TRy

)

re] wehA A *J% 7] J ‘;‘ %*LWOH st =
o] ®|4 % o] ¢tH(Koidzumi, 1932; Takenaka, 1963; Park,
1965; Harn et al., 1977; Jung et al., 1997; Jung et al., 1998;
Kim et al., 1998; Roh et al., 2007).

AFEe] ofdl Y= Y22 Somei-yoshino cherry

= 2] 1 AR Folw vl Qlth(Park et al, 1984;
Kim, 1998; Kim et al., 1998; Jung and Oh, 2005). &=3F, oFA)
gulvhre] 719 W F R 3R] AR S
wk]7] 18k isozyme {7195 A7-(Harn et al., 1977),
31284 A (Park et al, 1984), RAPD ¢7-(Jung et al.,
1997), EAAE S22 - (Jung et al., 1998; Jung and Oh,
2005; Roh et al., 2007) 5°| o] Fo|Kr}. T2} o] A&
o Ao A | EA7} °‘7i1/]-(]ung et al., 1998; Jung
and Oh, 2005), U5 &AL o] /ASS gtz a7}
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S ARV, BhvE) e AV S0 Sk
o] AR #gste] AAG A FFHo] A=A
a8y, FAR FAEE FHRIES HUFEIA
(Chang et al., 2007)2} APHUE E3H]] (Chang et al., 2004)
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‘Somei-yoshino’ = #7331 17 (Iketani et al., 2006), A|F%=
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WA ARE AT s AlEE 5 7HAl 2, 3 70A
= FuellA AL, 2 7NAE YE2] Koishikawa 2]
Eeo A AHSATE Taquetdl F-7} SFepakol A 23] st
of digtell &A Adval FHH= U AAES 2
okl AT i ellA 3 71Al, SRR
7I'dsdelA 2 7hA 9] ee SEluT-E Axlskeith
whebA F 25 7RIS SElvel SR S8R (Prunus
yedoensis/P. spachiana f. ascendens complex)2] A 5.2} 3
9] (outgroup) 0. = AHE-8E7] £l8t0] b alfdel A
AR FEHUE | A0S 8 STk Table 1).

DNAS| =&, 35 ¥ A7|Md FaE EM

ofg]aL AVdg & A silica gel?t F-&8lo FA
712 A1Z1 %, DNeasy Plant Mini Kit (Qiagen, Carlsbad,
California, USA)E ©]&3lo] DNAE FE3I3oH BE
A g FaAke] Qhliaol whet F=3kict.

71z A38E F31o] pDNAQ] o8] e ZAKSE 9 of
A spgveb Aul) SRuEE ghel] o7t Qlan AlEsHA
ul7t = 2702] FXHepl16 AL #rnS-trnG - intergenic
spacer)°l] tigte] FEAAAHANHS(PCR: Polymerase Chain
Reaction)S A3} 0™, A3t 3 2lo] v (primer)ol] T
& JH= Table 20 WASISIEE PCR 312 95°CollA 2
3} predenaturation 5, 95°Cel|A] 133} denaturation, 52°C
oA 2%-3F annealing, 72°CollA] 257} extensionsh= Y
S 35cycle® HHE AJ3Y3F & additional extensions $ 3l
72°ColA 10327 F-A18k3ITE %8 PCRAHES PCR 7
A 7]1E(Qiagen Qiaquick PCR Purification Kit)= “J At
i A A (Geno Tech Corp., Daejeon, Korea)oll 2] 2|3}
BigDye Terminator Cycle Sequencing 7|EZ G714 49& 4
et dojl F71- QD2 Sequencher Version 4.7 (Gene
Codes Corporation, Ann Arbor, MIy& A3} Contigs T+
S 3% AEE MacClade 4.04 (Maddison & Maddison,
2005)2 WA 23S sielot

ASEN

cpDNA + 77k VM EE T3k vlolg & o]&st
o] PAUP*4.0b10 (Swofford, 2002)%] MP (Maximum
parsimony) 219] heuristic search W2 02 AlT45 2
SFATE. A (gap)ye A3 A (missing character)Z * 2|3},
e @A wdst tAE skl o, Tree-
Bisection-Reconnection (TBR)Z} ‘MulTrees’ options ARE-5F
Atk msk A1) AFEEE S| QA A AFE
gL 10003] HHESHE FEXNER] A (Felsenstein,
19852 a5t Alge] Z} 7HA] ffol] FEAER A
T8} Wolo] =AE FAETE & AT Al
Sl e) el B Als e g WEks A3
a17] flato] o] EgtAlel| &HabA] b= AU 1 A
E Qo7 ARESIGITE Tl fRF o AARSH o
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Table 1. The list of samples included in this study. Voucher specimens are deposited in the Ha Eun Herbarium, Sungkyunkwan University
(SKK).

DNA number Collection Site Collection Date Voucher Specimen

Prunus spachiana f. ascendens (Makino) Kitam., collected from Jeju and Japan

PE809 Mysterious Road, Jeju Apr. 12,2011 Choetal 110412126
PEg32 Kwaneumsa, Jeju Apr. 19,2011 Choetal. 110419133
PE857 Youngsil, Jeju May 2, 2011 Cho et al. 110502134
PP377 006 Aobaku, Sendai, Japan Apr. 22,2013 Cho et al. 130422006
PP382 034 Mukaiyama , Sendai, Japan Apr. 22,2013 Cho et al. 130422034

Prunus yedoensis Matsum., wild and endemic to Jeju Island, Korea

YE3-A Haryeri Natural Stand, Jeju May 3, 2011 Choetal. 110413101
YE92 Daepodong, Jeju May 10, 2012 Choetal. 120417103
YES814 Wimiri, Jeju Apr. 13,2011 Cho et al. 110413105
YE8261J1 Bonggae Natural Stand, Jeju Apr. 18,2011 Cho et al. 110413106
YES826]J2 Bonggae Natural Stand, Jeju Apr. 18,2011 Cho et al. 110413107
YE833JJ2 Kwaneumsa, Jeju Apr. 19, 2011 Cho et al. 110419108
YE&73 Kwaneumsa, Jeju May 3, 2011 Cho et al. 110503111
YE868 Sinryeri Natural Stand, Jeju May 3, 2011 Cho et al. 110503109
YE872 Seongpangyo, Jeju May 3, 2011 Cho et al. 110503110
YE879 Eorimok, Jeju May 3, 2011 Cho etal. 110503114

Prunus Xyedoensis ‘Somei-yoshino’, cultivated (Somei-yoshino cherry)

xYE808 Jeju University, Jeju Apr. 12,2011 Choetal. 110412116
xYE JINHAE Jinhae, Gyeongsangnam-do Apr. 29,2012 Cho et al. 120429120
xYE SNU-K Seoul National University, Seoul Apr. 26,2012 Cho et al 120426121
xYE KO5041 Koishikawa Botanical Garden,Tokyo Apr. 18.2013 None
xYE KO4981 Koishikawa Botanical Garden, Tokyo Apr. 18.2013 None

Purported as wild Prunus yedoensis Matsum., collected from Daegu

YETQI1 Catholic Archdiocese of Daegu June 25, 2015 None
YETQ2 Catholic Archdiocese of Daegu June 25, 2015 None
YETQ3 Catholic Archdiocese of Daegu July 09, 2015 None

The Foreign Debt Redemption Movement
YETQ4 Memorial Park, Dacgu July 09, 2015 None

The Foreign Debt Redemption Movement
YETQ5 Memorial Park, Dacgu July 09, 2015 None
Outgroup Prunus serrulata Lindl. var. pubescens (Makino) Nakai
PB10-2DR Dooryunsan Natural Stand, Haenam Apr. 17,2012 Choetal 120417137

Table 2. The sequence information of primers used for PCR and DNA sequencing.

cpDNA region Forward (5°-3”) Reverse (5°-3”) Reference
’;Zri: TTGCTTCGGTAGATATGCTCTTC CAAAGACCCCTTTCCTTTGT Roh et al., 2007
truS-trnG AGATAGGGATTCGAACCCTCGGT TTTTACCACTAAACTATACCCGC Shaw et al., 2005

intergenic spacer
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HUE 3 A S(YETQI1-3)3 S BAF-%7]1d 3l
A QAR 2 MAES(YETQ4-5)S B Clade Bell 3w
2ITH(Fig. 1A).

ol FHHVHERE Al efst SHvHel el &
Ao digk TCS MES A FA A= 3 719 vkl
(haplotype)°] T-E-¥glow, g -3 W w A
ChFig. 1B). 7} REFAIES] 574 704 2 vEL = 7o)
AlE AlE52] topologyet YA3H3ATE Haplotype AE X
et A o= Yehd MAlES AlSS AelAl 714l 1A
SIAE AMAEEA AFEEL obd  YHIVF(YE92,
YE826J1)9} A2 oA et L S8l
Haplotype B&= A|F=0l4 A8stal ol obd vy
oF SHIIE BAd e WerAlg o Eenion
AET 7delA Clade A°ll £33l 749 s 257
haplotype Bell &3} t}. Haplotype C ol Al 749
Clade Bell &3 % 9-2] Somei-yoshino cherry®} O
EHE 5099 dhel A AAEL Sl AN VS
o] B5 ¥3t¥|o], haplotype Ci= AWl 5o 544
WA AS BolF30 T Taquet A15-9F T sto] o+
ol AP 5 AL LHUFES(YETQI-5) B3k 27
haplotype Coll 3I3lth. AlFEL] TSAF ZA A A
oFA LR 1 JNAN(YES33INR)= AlEgolA ek wixtrh
A2 AEE2] JEAS (haplotype) S ¥FS{ %1 haplotype
Coll At

B.
C A B

YE833JJ2

YETQ1

- XYE 808 PP 377-006
e XYE SNU-K PP 382034 YE3-A
e XYEJINHAE YE814
Veros XYEKO5041 YE826112
XYEK04981 YE872

YE873
YE 879
YE868_24

% YE wild P. yedoensis on Jeju Island
XYE cultivated Somey-Yoshino cherry from Japan
PE P. spachiana f. ascendes on Jeju Island
PP P. spachiana f. ascendens from Japan
@ YETQ Presumed Taquet Cherry from Daegu diocesan curia

Fig. 1. A. The most parsimonious tree based on the concatenated cpDNA sequences of rp/16 gene and #nS-trnG intergenic regions. Number
of substitutions and bootstrap value are shown above branches, respectively. B. Haplotype network based on the cpDNA data representing
three haplotypes. Circle size is proportional to the frequencies of haplotype.
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S Z|A7F haplotype BE 7FA| 3L Q1= tiF-29] of
A g bre] A Sulvpele thE Al v
7} BAZO R 7]ofst Ao Gt Haplotype Ci=
A FRolA A E oY v S JNA(YES33I2)
= Aglstar B A st R A E] Qlglow,
haplotype A%} 3+ 7H] 71X Q2] AfolE B ot it
Fo] oA PR} 7EA 31+-2] haplotype B2 AT
Aow A7} Q= Aor =Yyt F, #aAF TRl
A AR E oy v Sk AAI(YES33N2)E A2l dhrt
gk A shlug SRS S AR S
A] 942 Haplotype Ci= Aul U 31720 HEpA| o]
2k & 4= Qlrt 18} sAlell €2 Somei-yoshino cherry
L ghollA] e Al U B35 haplotype Bell
= 3 NAIE EREE A gkt Al ok Yl
o] 32%¥ haplotype A% B]5 Aul FHVEO] 3
haplotype}! C&} ZATAE RIARE Anl SHUF= 1
MAL EgFelA] s ozM, op il 2l 3

= A oR 7ol tE ERads AAkekL
th F7HH R, o] SHILHT9) haplotype AE &3t
3L Sl o U JIAIE(YE92, YES2611)°l tshe]
= A G Rngog FgEE JdE SHlE
S} P speciosas Frd] ZTAIA ofAd Fulvto}l Aul
SR 7] fAd3AE B HEshA sk 5%
A7 skt

AR Aol AR ofd Sy sk JRA
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(YE8331J2)r= & Al 254 thE ofd ghlvhyol=
o] JEUE g eAlEs nado ey, i)
A o] MAZE WAeE oy HHERIA], o Ajul %
HuprlAof] el #5784 oig e dor|a ik
grok Ajul GElvEo] fHA T dAskE AR S
7E o] AAI7E ol el ohekst fAAk 9 1
7N H-AxE o2, 2] Somei-yoshino cherry?] 7]¢
off AFE2 oA YHlTT} 7]ofeglE THe A wiAl
s 4 ql7] wlzeltt. ey, AR A Az vk
2 I 7FsAS g1 4 Qi o] AAIZE &t Al <
LT haplotype Ci= R PHVHES] AR gh=
SHUTE S VAR EdekA] 5o = o] s} $t
o SHURE A oR oudt ZAAE Kol o
Itk 28], ZEel AAE U GHVHE Al
o] oo R "Eete] UA] o2 WA EHC] 52
2 HAAYRAY ok A FH e A SHUYRE
WEow AAG 2o] oA AR & Foll= ok
ol Aul) gy 2A) o] Q1lan, AT A
v S ol VTR @Q18ls 7HsAdel o
vt YE833J128] A&} 7R IEAE TR 255
A A o ANAYERT3)E oFd HuHRE] wkeA)
e 7L e Ao FRIEITKFig. 1). FElA] A
J& Tk 7 i e e o U AR A
aEste] o] FojA|= Aol AXE QY Aal 5ol
of Wl 25 7Hs/dol nk = A =
2 FAAG E2He] ARG Qo) opd v
T TR A o o] Sl 1Y & FelA 2
3 ik thE AR Aol A= YE833128) -
AaelA] AR oy el oE AAI7E A g
WH-2] RERAISS Hel of|7F Qlth(Roh et al., 2007). 18
L, ofA 2 o] AT} b8 GV dFY TS
HA3] wiAIE = glok ¥)E o] A7 2 AFelAE
Al SRS 22 WA S Bola QAT
AF A9 9] gpeivpte] 7] gle] tistel= Wi o] Q= wt
AE F7¥eto] Bt At 45 A7) F Qi

TS 2 AT Sharell FaEshs SHURe U
of BEEHE YU ko] f4 v ol57 9
ek Ao el 71221 AiE ATl it
ko] 28 &Y= haplotype A%} B, 7 7112] REA|
& 7L = Ao getE 9 (Fig. 1B), ]9 &2
St SHIVHEO] RERAIY TR ofd il &
13} gl A FAH o7 opa) A HEE )
i F28 5 ok ok AT Ffska Q)
+ haplotype Bi= $h=2] SHvHro|wl EAljsk= a3t
FA oI 2, haplotype Ax $h=r3} Ao £Hin}
7} 8 Tk i REEAIF )l &, S o
o] Sl = B2 WA ES Tfshe BAlOl, T3
7+ ek WEEAIE S A5k 9leH

o,

=N oy it

-

Korean Journal of Plant Taxonomy Vol 46 No. 2 (2016)

SR A REI G o] T RFET Alel
§707 Aoldo] AAsrin FAA. v, A P
W 315-9] REA|E S 2 8HE] %] haplotype CollA 4t
SRV gt WEEAIE o] YA o2 Aol st
o= F7F A57F B 231} Somei-yoshino cherrys Y&
o] WU P spachiana t. ascendens 2} P speciosa 2] %]
THHFOR A HI QlorE HA Ko7 7|ofd I
w SHUIE A gEiuel 2A8AE Kol
haplotype C& 35 722 7|t=E 7] wiEoltt 74
o} T2/ YRt Q1o E = AFelA 53] F& W
ol AP 25 WA (PP377 006, PP382 034)2] U= -2
Rl AR E Gl B i off SalvbRe] {4 o
FIE THs] WgshA Faksr] wieel Aow Alsd
o} 9] Somei-yoshino cherry®] FA| FEEQ0 d& &

LHRe] ol Aete] diste] Btk Bl R1912] A efA]

W
N

FEst MAES gHsto, shero] SHvbrele] vl i
Ao

1=

&

0O

&3to] oAy shulvhel Aul Pl vRe] BAE A
o] 3 QEirt.
el A AR GV 5 Al B Al iy
9] 3 WFFEAIE Q) haplotype Coll Z 3= 8l © ™ (Fig.
1B), 454 DNA AT olMT ok A Svy-=
3} 37 T A EAZ(Clade B)oll 381 tHFig. 1A). ©]
9} o], Taquet A7} AFEZRE FATHOE &

A A9 Ao FHHUN $o] oo gy T
25E e FARLEE/EFAN AR A 9

g Adef sk ohE Al ulurel 221
Aol 5 HolA] ket weba o] WA I A= &
T flont, Al VTS24 Taquet 2157 A
AFEE ofd el HaAe wl drka 4
T} Taquet A15F7F T5AE SAE &l ©F 600 m A2 <=
Lol G HE-E it ste] WS- thehe] Koehneol Al
FEE B AZE 190801900, AlFEelA Ao
el AplESS AAs] Al Al71E 19357,
FAE] A FE o] oA VT HiES o
2 58 AAEE SR dFER TlESFE A
gk Zlo] 1 Alxekal deA Uk(Park, 1965). Taquet Al
7} ghepitell A s opd Pl 1908 Aol ©]
u] o] =4 We w® o7 ASEGonF el
AEE I IAZE e obl YT E Zlow F
JE T} Taquet A7} AlFe] Aul) PRUTFE A At
7] o]de] op SHPRE tigE oA FIthH 150] A
vl U] WA ES R 2 7S A9 9l
thomEsk 2 & A I AL AlFEe] A v
E A3 o] FAYaL 7= Taquet A7) oAl
L7 obd Al VRS &71E ATE SIS ks
A2 AL qlo] Btk o, I3 oA AR E o
SHUE 3 7§17 haplotype Coll EEE 024, I U=
7FsAds 7HEE e STk =, IAE SAH ol AblE
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o
e
rlo

haplotype CE H.{+8F ofA T A =0]
FA3L, Taquet A7) ©] & 52 1 7] o< 7iAE
b oA At AT a0 25t
7hsAdolnt, ey, dA di g ] e 9
= WA JEY A AolA haplotype CS Hf-aH
haplotype BE E.frt op FulvHi-ol f-d2 A7t 4
8oz}, ol VTSl 7)ol ofst Sk SV
1% ZAAIE HolA Atk IHEE T
Qe gElUE T 2R £3EA Ante] wlel Taquet
AR7E S 7hsAdol vt FA TSt AT R
FHE o]2l5h o Sl M= o ekar gkt

)
> o

3R i ofy

to do

T

Al A

B AT FgAE gEr dl - ofd ke AT 40

AT A (AH2016-9F)0] AT A do® T Q).
St atel] tist A et =37 AQFSRE o] =2 ¢

55 =Y F AEE molal AARIYEA A Sk
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