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Figure 1. Photographs of native wild P. yedoensis in Jeju island, Korea

A and B. Wild P. yedoensis trees in the area of the National Monument No.
159 in Bonggae-dong, Jeju island. Plant identification number were designated as
159-1 (A) and 159-2 (B). C. Wild P. yedoensis in the area of the Kwaneumsa
temple, Jeju island. This plant was designated as the standard reference plant of
wild P. yedoensis by Jeju Special Self-Governing Province on 2015. Plant

identification number is PY128. D. Blossom of the wild P. yedoensis 159-2 tree.
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ATl AHET
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o AR A GEuTe 2dF HUrRe A ARRzd JdF dE BHagt
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Zo] 703,896,073 bp, He Z°] 807 bp, N50 290,781 bpo]t}. PlatanusE ©] &3t %
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-

Ll
N

TA3IG T ©]F E-value 1E'°, query coverage 50% ©]742] ZZolA F=- nj2lz}
B5olo] coding sequence (CDS)9| obv|:=4l Ao diste] FrRZA e d AA
(reciprocal- BLASTP)S =33} t}.

2. COS &4 vlA 7| 9 A

7k COS £& vHA At B g
YT BA9} BAE FAl Wrget= o|PA PrCOS A4 v v A
AAl At @ FRA T A E T8 RV §32 BES o] &t A ST
A GHUR AAR DS T mlAde] PrCOS 34 o) ujsg3lal Spidey =
2 1%(Wheelan et al. 2001)= ©o]-&ste] HHUT AR AL PrCOS 34 AEE

Ak, PrCOS f24sh 388 FUUR A A Joe oe, AEEA Yo



FHE JEEo|Z FANAS. olF F= wAd FMA 871 PrCOS FHAe] Ex
g Adsta Zoolm ANEE AASIT

SEUE 3 FRA 9 Ade] A A2 kA HHoE =YY AEe BT 9
gstith 22 =98 9 A il AES S5 wAe PrCOS FAAke] opn 4l
Agol| thste] TBLASTN (E-value cutoff 1E')o2 EX3 FT XddE MIde
ClustalW2 (www.ebi.ac.uk, Larkin et al. 2007)2 A E3s}g ) °o]%F sy PrCOS 3
24 2dof & Jjo] HuF & {fHA @ Ado] Aol B S VA t§
do] MES FE3FT T A PrCOS FAAE ofvest AE¥) HEx= 9
3 FAA AE d9e A& AEHA gv Y99S JERo|H FAsAT. do]

1S

OggdE Bols JIERS] & 1 A& o Polymerase Chain Reaction (PCR) X

i
rlr
of

v

G 8 f0A 2GORVE dEF fA mde] A9, PrCOS faAel %
FA4 2Ee ClustalW22 A28 F FUUT PrCOS Fae] o|g4 A
e ST FUUE o]FA PrCOS FAA NAL o& AEE Tl i
g

ol A

RELEE WA

4

93
o2 EskAnh

FHUE PrCOS 73 2ke] InDel 99 AEe FP2 2 o= ZZko]m= FastPCR
Professional v6.0 =271 3(Kalendar et al. 2009)= ©]-&3dfd do] HL] 20-25 bp, Tm(C)
M 51T - 65T, GC(%) B 45 - 65%2] 2oz A AL A" Zgkoly AE
FolA FF AHES 4ol Eldte] InDel §9¢ dol7t 9=+ PCR 23 =7]¢
10% ©]’do] & Zgolm ME 156701 sttt Ads 156719 Zetoln] AEE
LEUE & 13 MEE tdoZ PCR TF o, A= E TZ A& 4o 5

st

flo

FastPCR Professional v6.0 ZZ 139 jn silico PCR WHO Z o =3t 7

N
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1. PCR 53 3 A719%

PCR-2 Bio-Rad Thermal Cycler (C1000)E AF&3l5 2™, PCR 3 =72 95T
Al 383%r predenaturation & 95TColA] 30%%t denaturation, 58ColA 1+ 30%%t
annealing, 72 CoNA 183t extensiondl= FAFE 35 cycleZ WHE Al & 72T A
HFZAom 533 FASATH(Table 1). F ¥ PCR A= opyl=2 A Hr|d5o=
Folslth. 7195 2 - 3% MP-Bio o224 A(QA-Agarose TM, USA)S AM&3}
o] 0.5X TBE bufferol A 150 VZ 2-3 A3t 2Pt A7195A4 AHE3E whAAE 100
bp DNA ladder(LPS solution, Korea)E A&3sl3om Z7]g50] € o= AL

DNA % W= UV I3 e 9330t
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Table 1. Conditions for PCR amplification of PrCOS markers

Reaction set up for PCR

DNA (50 ng/uL) 1 uL
primer (1 pM) 1 pL
dNTP (2.5 mM, ea.) 2 uL
PCR buffer (10X) 2.5 uL
DW 183 uL
Taq polymerase (1 unit/uL) 0.2 pL
Total 25 uL

Temperature cycling progress

95C 3 min
95T 30 sec
. . 35
58 C 1 min 30 sec
cycles
72C 1 min
72C 5 min

12C oo

12 -



3.A% R #AEY

7L AR /A% 4

AFE A FuvFet oAF HuFFEEUT, gy, Ay, ARl A
g PrCOS &4 w7 & A3kl PCRIA H7195S FAHSATE o] F 242t alleled
gk A71ds HE gES §UoT ASIPoH wlo|ARAIZEAS] A e
Ho 2 FHF MEHEE AP B5T ME L codominant data F2A o=

AT F AAE AT BA0 A fATE B4 A

GuvpEel ZAF HuT FJa 4 AAE AlTE vladtr] 95kl MEGA79
Maximum Likelihood (ML) #4-& A}83t% 2™, Maximum Composite Likelihood
(MCL) A& AF&3% Tamura-Nei mode WA o2 AFSFE AAd3sA th(Kumar et al.
2016). Als B4 AFEE Fol7] fstd A AF= ABS Wt

(bootstrap) 415 1,0003] A|Gste] HHE 35T

EXED

i
i

Gulgiel ZAF gus HAde 24 AAE 2A 2 BA 189 83 =4
S otslr] $8te] STRUCTURE v2.3.4 2 1%9(Pritchard et al. 2000)S ©] &3}
o K#ts 17H 15704 d&5H o8 dAsid o ZF Kgk 3 103 ¥HE EA4 st

ojluf, 4 Z7-& Length of Burnon Perion 100,000, Number of MCMC Reps after

—\>

Burnin 5000, Frequency of Metropolis update for Q 102 2A3}lJ ) 1042 W&
3} A3}= Evanno methodE ©]£3%F ad hoc criterion (AK)Z B3l HFHOo=Z K

e ZAA A th(Falush et al. 2003; Hubisz et al. 2009).

- 13 -



4. PrCOS £7 v E& 999 A¢E &4

7h $EiuE 2 29% 9UEF9 FF5A D(consensus sequence) FF
FA g AT FRUE BAZ FA] st AFE A

A U 7d 5 XA 470 A (Idendification No. 159-1, 159-2, 159-3, PY128)2} <

PrCOS m}# 9] &%

v

¥ 2% HUFEFA S8 YF(Sample ID: A05), B (Sample ID: MJ _101), A4
UF(Sample ID: MJ 111) ZZ8]aL AFS(Sample ID: MJ 163) ZtZ+ 174419 & FA A
[llumina short read A1 €S o] &3t¥TH 24 /MAE & FAA dHAAL@read)S FHY

42 =do] Bowtie2 (Langmead B et al. 2012)2 o] &3t 7]E 7o

4u

=
33519 2 Geneious v7.0 (Kearse M et al. 2012)S ©]&3le] 2+ JAE 3 {fHA @A

AMEe 7IHre 2 3 FE A d(consensus sequence)Z THEO] FE3FH T

o K e FA FERFQ HUFS ARUE T3 ARG F
TALH A4 ALt FEUTY 2dF HUr-RY A8 F5ALESs 2AY
BA=Z FE3ta 27 BioEdit (Hall TA 1994) =2 7309] Sequence Identify Matrix

- 14 -



A3 AT B2 9 1F

A1 A AFE AP FUUE D 29F AP £ A 74

AR AFE Ay GRUTFE = B3AAZA 71dE XA 2070A12F ok F 5270
AE ARG £ 2AF HUYEFe F 459045 AFESAT AR ST

o} 2% WURF AL AMAE Figure 201 YERRT

L AFE A LHEUR 7195 AA AA

AF= A FHUTE 7dE (A AAE £ 20042 AHgsdY. JH JEE
A 1595 AT SMEs FHUF ALY 374A], dA7IEE A 1565 AF Aldg %

=
A 513 AF BLA SAYE AR

HUR YA A, AR A FER
F 4UUT A3 jH B AT ARE
2 =

MA, AFA FEFLE 7IEE A 35 A

Lo
w

4%
stgom 7 A oAU Qi & AFARE Ak AR T1dBe] Fe

AAZE BREFH O 7] WZel SFFxd2 AskA] &t 7Id= AL oA 2 &

- 15 -



J-NW: HIFE M ET

J-NE: HIFE 25 ZCt

N
sl
&
S M
1=
nsuze HEA .
9 P18
Q@L?ﬁ
3 7 '5‘.-1
@ PH_0OG =".'§"{.—: P @ &
TS 9@ s
B
wRT
am | 6 156&:0 9 PH_DO2
s %ﬁmm‘

LIE Y

N-sw: HIFE 2M EE

JSW: HIFEE UM 2

M7z

P. yedoensis

P. pendula for. ascendens
[0 P.jamaosokura
Il P. sargentii

B P.jamasakura var. quelpaertensis

J-SE: HFx 9& Tt

Figure 2. Composite geographical locations of wild P. yedoensis and its closely

relative species plants used in this study

P. yedoensis and its closely relative species plants are marked according to GPS

coordinates which were designated by the National Institute of Forest Science.
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Figure 3. Locations of the wild P. yedoensis plants registered as the Natural

Monument in Jeju island, Korea

A. Locations of 3 populations of wild P. yedoensis plants that are registered as
the Natural monuments and Province monuments in Jeju island; B. The Natural
Monument trees (159-1, 159-2, 159-3) located at Bonggae-dong, Jeju island; C.
The Jeju provincial monument trees (51-2, 51-3, 51-4) located at Kwaneumsa
temple, Jeju island D. The Natural Monument trees (156-1, 156-A, 156-B,

156-C) located at Sinyeri, Jeju island
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Table 2. List of the wild P. yedoensis plants that are registered as the Natural

Monuments in Jeju island

Location”  Identification No.”  Sample ID” Feature
159-1 15-Pr001 The biggest plant
Bonggae The reference tree for genome
159-2 15-Pr002 .
-dong sequencing
159-3 15-Pr003
51-2 15-Pr004
51-3 15-Pr005
Kwaneumsa
temple 51-4 15-Pr006
4 Designated as the standard
PY128 16-Py128 , .
reference plant of wild P. yedoensis
156-A 7} 15-Pr007
Sinyeri-A 156-A 1+ 15-Pr008
156-A 15-Pr009
156-1 15-Pr010
156-B 7} 15-Pr011
Sinyeri-B
156-B 1+ 15-Pr012
156-B T+ 15-Pr013
156-C 7} 15-Pr014
156-C 1} 15-Pr015
156-C t} 15-Pr016
Sinyeri-C 156-C 2t 15-Pr017
156-C w} 15-Pr018
156-C w} 15-Pr019
156-C At 15-Pr020

YPopulations of wild P. yedoensis

?The registered number of ‘Natural Monument’ and ‘Province Monument'

)Sample IDs were given according to an order of collection in this study

Y“Sample Pyl28 was designated as the stand reference plant of wild ‘P. yedoensis’ by Jeju

Province and National Institute of Forest Science
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2 AFE A4 R

AFE Ay FARFE F 2AAE 409 Qeow st EAsqh 52704
= FP0d3std dojotd i ATz A AFF soMA et ARHor HHF 2
AAE FAH Aok A FEFe) v det A2dg JFoe AP, A
g8 XS nEstd HE/RAGEEA e Ao FRIAT. TR 479
Age 72tz AF-EF5JINE), AF-E5AJI-NW), AF-5JJ-SE), AF-FAJI-SW)
2 #Eeigith ool wel guuy ke AFESUINE) 344A, AF-EA

JI-NW) 67 A, AF-F5JI-SE) 470A, AF-FAJI-SW) sNAZ FEAo. 2+

i

94 AQRE A Azne SRR AZEANT AAE H(Sample ID)F FFHE
5 (Voucher No.)= Table 30 UHeElWHom - GPS #H#E AH= HE=R 7|55}
A ThTable 3). A FHUYFo] HES 23t A GPS HE FHRe= B2 7]&3}
2 ggtom tial ARHA GPS HE FRE 7Htez 3 A X+ Figure 40
B AT
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Table 3. List of wild P. yedoensis plants in Jeju island used in this study

Populations Sample IDV Voucher No.”
JJ NP 4 63557
JJ NP 5 63559
JI NP 8 63566
JJ NP 9 63567
JJ NP_10 63568
JJ NP 11 63569
JJ NP _12 63570
JJ NP _13 63571
JI NP 14 63572
JI NP 16 63574
JJ NP _17 63575
JJ NP _19 63582
JJ NP _20 63583
JJ NP 21 63584
JJ NP 22 63585
JJ NP _23 63586

BNE JJ NP 24 63587
JJ NP _25 63588
JJ NP _26 63579
JJ NP 27 63580
JJ NP 28 63581
JJ NP _29 63597
JJ NP 30 63598
JJ NP 40 63608
JJ NP 41 63609
JJ NP 42 63610
JJ NP 43 63611
JI NP 44 63612
JJ NP _45 63613
JJ NP _46 63614
JJ NP 47 63615
JJ NP 48 63616
JJ-MJ_127 63401
JJ-MJ 157 63431
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Table 3. (Continued)

Populations Sample ID" Voucher No.”

JJ NP 1 63530
JJ NP 2 63531

JJ-SE -
JJ NP 3 63532
JJ NP 15 63573
JJ_NP 34 63602
JJ NP 35 63603
JJ_ NP 36 63604
JJ NP 37 63605

JJ-SW
JJ NP 38 63606
JJ NP 39 63607
JJ NP 49 63577
JJ NP 50 63578
JJ NP_6 63561
JJ NP _7 63563
JJ NP 18 63576

JI-NW T
JJ NP 31 63599
JJ NP 32 63600
JJ NP 33 63601

YSample IDs were given according to an order of collection in this study. JJ NP means Jelu
Natural Population
?Vouchers were deposited at the herbarium of Warm-Temperature and Subtropical Forest Research

Center, NIFS
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Figure 4. Geographical locations of the wild P. yedoensis populations in Jeju
island
Wild P. yedoensis plants divided into 4 poulations North-East (JJ-NE),
North-West (JI-NW), South-East (JJ-SE) and South-West(JJ-SW) according to the
topographic and geographic locations to Mt. Halla. Each population includes 34,

6, 4 and 8 plants, respectively.
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Table 4. List of Prunus species used in this study as closely relatives of P.

yedoensis in Jeju island

Scientific name Sample IDV Voucher No.”
A04" 60570
A05" 60571
A06" 60573
A07" 60574
A08" 60575
A09” 60576
A10" 60578
All” 60579
A12" 60581

MJ-103 63377
MJ-104 63378
MJ-107 63381
MJ-108 63382
MJ-113 63387
P. pendula for. ascendens MI-116 63390
MJ-119 63393
MJ-120 63394
MJ-121 63395
MJ-126 63400
MJ-133 63407
MJ-138 63412
MJ-148 63422
MJ-152 63426
MJ-154 63428
MJ-158 63432
MJ-160 63434
MJ-162 63436
NP-008 63562
MJ-101 63375
MJ-102 63376
MJ-106 63380
MJ-110 63384
MJ-112 63386
MJ-117 63391
MJ-118 63392
. " MJ-123 63397
P. jamasakura MI-125 63399
MJ-135 63409
MJ-150 63424
MJ-151 63425
MJ-155 63429
MJ-161 63435
NP-010 63564
NP-029 63592

24 -



S ol X) Y
L T
30 0
Table 4. (Continued)
Scientific name Sample ID" Voucher No.”
MJ-153 63427
MJ-105 63379
P. sargentii MJ-111 63385
MIJ-114 63388
MIJ-115 63389
NP-034 63591
P i NP-006 63560
. jamasakura var.
quelpaertensis MJ-163 63437
MJ-159 63433
NP-033 63590

YSample IDs were given according to an order of collection in this study

Vouchers were deposited at the herbarium of Warm-Temperature and Subtropical Forest

Research Center, NIFS

"P. pendula for. ascendens plants used in test application of PrCOS markers
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Figure 5. Geographical locations of closely relative Prunus populations of wild P.

yedoensis in Jeju island

JJ-NE population consists of 18 P. pendula for. ascendens, 15 P. jamasakura, 7
P. sargentii and 3 P. jamasakura var. quelpaertensis. JI-NW consists of 1 P.

pendula for. ascendens and 1 P. jamasakura
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Al 2 A PrCOS A upAL A 2L HF

1. YFE& PrCoS f3A A

PrCOS fF3AE Adstr] flste] WA S= w3 Eole] FAA ZQbolA zt
7t 31,39070 ¢} 28,70270¢] S AA AE HARE FZsQTt. 3 ujAd Boole G
2 2o tjsle] Z4zb self-BLASTP (E-value cutoff 1E')Z #2J3te] F=r njdd o]
3,0557, B0l 3772709 v 7y HAE FASYT. o)% 7tz
FAAE E-value cutoff 1E', query coverage >50% Z7olA AE3ste F=F w2l

= 1,9547), B%olo= 1,981719 HuRE fAA7 e RERH g 718 fHAAE A

rl

13t o] 3 E-value cutoff 1E', query coverage >50% Z1olA AR7 454 2
A v (reciprocal BLASTP search)©. 2 vlwste] HuF-4& COS $E FZAF 1,80171
5 12+ A8t th(Figure 6).

A v FRuFAdPdY EAFATH AP ES Fotd SHURe &
HAUERol F3F Aol ot 7dHAS Aeg FAHAY, AU A= EA
st AqAde] AT Az B uf AA FHAQ o] ¥ A (heterozygosity) =3 wl$ =
< Ao E yeyt. GEuRe ool w9 =& M At T vl 2 &
Fsoke] COS fF3a mdlg o] §ste FHUFo o]FA COS A AEde F=3t
Atk A 1z AR 180178 PrCOS R fAzkel @lvRo] fuz mdS
E-value cutoff 1E™, query coverage >50%2] Z7lolA R 454 AN wyHo=z
B4stAs. 2 23, 12 A PrCoS #34 1,.80171 & 1,501709] 47 9
U5 f22 2,179709F FE AT olw 1,5017012] PrCOS #3112 & SR 27
ol}e ¥ FAAE Zte= FAA 1HE A5 63170 PrCOS A7 1,30171 9
U A HEH 1,301708] SEuF FAAE YT olF 4 PrCOS
AAZ HF AAdstA ohFigure 7).

o
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gene model gene model
,l, ,—: Self-BLASTP :.. J,
- ~ (E-value<1E10) E
. Single copy gene set
Single copy gene set 3,055 3,772
pS y \

counter-BLASTP

v / \

Conserved single copy gene < (E-value<iE76, cov>50%] > Conserved single copy gene
1,954 1,981
'l' Reciprocal-BLASTP ) 'l'
Single copy gene ) < (Evalue<1£%, cov>50%) > Single copy gene
1,801 1,801
A A

Prunus Conserved Ortholog Set
PrCcos: 1,801

Figure 6. Workflow to select Prunus Conserved Ortholog Sets (PrCOS) candidate

genes using stepwise BLASTP searches of P. mume and P. persica genomes

Counter-BLAST are successfully identified PrCOS genes; Reciprocal-BLAST

search of single copy genes in each genome.
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Figure 7. Workflow to select heterozygous Conserved Ortholog Set candidate

genes in P. yedoensis
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2. YU o]FA PrCOS mtA AA

Zh SEUE 344 F o184 PrCOS #3A A4 =
T o]FA4d PrCOS &4 mirle SHuUT AAA AL 3@ {FAA Illumina
short read 28 A Y(scaffold) 18] SHIF FHA %oz
gL o] g3t AASIAT
U AARA A ES o] &3 BA v E JEEr] st A T widd B
ofoll A} FE3F PrCOS Fx4F 180170 U HAAA A Es ALt ol F A

o
-
o
32
o

A e FollA PrCOS FxAket AEE g Aozt F4sta AL

AE MEstr] 98t 37kA WRo s 747 2yHE ADe o] &St SEUT 3
AA Y MDA A& JEE FY9e 7837 st $AAdoz F= i
PrCOS #ZAte] ofu|ist AMEE FE3ty, SHUF

TBLASTN(E-value cutoff 1E')< o]&3te] vjg3tdch FHUF 3 FHA AL Sol
A Allpath-LGZ ZH¥ AL 1401171 F 296671, SOAPdenovoz =ZHHE AL
871,24671 ZF 3,1407, Platanus®= ZHHE A 4Q 17,5517 5 1417 42 F= wA <]

PrCOS 2+ 1,71170, 1,8027H, 65700 w8 = ]om AF FGojA HAEHAY. A

FRAA @G Ado] JIEE Ho] ZolE Holm HHAHE ADE ALt PacBio
Rs II readsE ©o]&% YHUF 3 FHA 22 FALCON assemblerg o] &3t =
HEYoH olE 7|Wto g 3 fFHA BdS AMSEAT XA 2d ME 401675
Z= wjA e PrCOS ##A Aol BLASTN (E-value cutoff 1E')Z w33 A3}, %
Hu 732 2d M 1,669707F S w4 e PrCOS #3434 A< 1,69370 1 w3 =
Ak o), GHURE {fHA 2d ME 1,669ME FEFIA FHA AE Y

Insertion/Deletion (InDel) &8 X34}
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. $EUFE o]¥A PrCOSS InDel PCR v}A 71

GHYF AARA M EoMs JEE 4ol Aoly InDel 9L AT & ok o
ZhAl PrCOS fraiztell AEd Gy AAA AEe 5 vl d4A 87)el wfgat
of ZF Ao 17 ZEXHUA FHAZ FHUF XA AEES FEEaL 1L

AEE 7|vto g 3 zglolw 274 E(PrC vI.NE A AT =3 Sdyy 3

_ﬂ_
A Illumina short read 28 AE& 7|wto g 3 ZglolH QM EE /sty 44
U5 o @A =9 A9 F Allpath-LG, SOAPdenovo, PlatanusZ ZH¥E A 4& 7]

oz & BA mAE Zbzb 34M EPrC vl2), 144 EPrC v1.3), 454 EPrC v1.4)o|

o
r
r\:\
oo
WE
<
{u
Jo
=y
P
[-'O
o
fu
e

B dZ3% 432 2dS 7o E g Zelo|y
= 36MEMPIC v2.)E ALt 42 ApdE Zelolw AES fuupRel ZdFE
MURRe H§T A%, FUUGRIAE o]F4S dehhE T Ao MEst dehio
Se guurel B euyRe} Uz shte wss R
AR FAHE HUPFE FHL Ao 7St Ark(Figure 8). AA 1567] PCR Z&}

oM A Eo| th3+ HHE Table 50 LR ATH

)
=
o
o
ol
i
Lo
rD:

zelolm A EW PCR & FHstay HuUF-RoAe] &84S &<lstr] ¢lsto
S YE 27) Al (Identification NO: 159-1, 159-2)9} A2 T2 Fcho|A 17§14 A=
SHUF 470 A (Sample ID: A04, A06, A09, All)ol] $Azo 7 A&t PrC vl.l
27TAIES] 79, oA 7 7je] Wie sfdo] Yehe o] P4
m guwurel he I7)9 shube] wWewk UEYThFigure 9). ol @ ARz 2
PrC vl.1 27N Ex SHUF ol fxzte] &G oA TR g fFHA
ZIdto g HAF Zepolm] AERA fulviol §34 o|yAde JEehA X
Aox FHHJY. v GHUF 3 GFHA 2 ADH FHA 2GoERE gF

3 fAA mE LS oz 3 B v Ao FEURAAE F Ao
ko) =

r%

=2 97 go

=)

Ll

Fabs Fele Me siEo] YehkthFigure 10). ol2d ME WHS Fato] guivty
3 gA44 29 A9 2 FUUR f784 waZ R AL npASe gugRe] §

A7 oS FEAS Ushls 2 AT 5 ATk ol ¥ A%E FUsh

156782} Ztolm HNEE /Wstar Z4zpe] =Zetoln] AES AA PrCOS #3d4
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P. yedoensis genome sequence

‘«- SSR (A 6 bp)

P. yedoensis mRNA
P. mume mRNA§ @

maternal tree
P. yedoensis
paternal tree

Amplified fragment length

P. yedoensis
COS marker InDel

| W (A65bp)

4 «— electrophoresis — |

Figure 8. A diagram representing strategy of InDel marker development and
expected result of marker application
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Table 5. Summary statistics of 156 primer sets designed from candidate dimorphic
P. yedoensis PrCOS genes

Predicted amplicon size in

Tm (C) GC (%) Primer length (bp) P. yedoensis (bp)
Average 57.6 50.9 22 461.1 564.5
Maximum 65.6 66.7 26 1117.0 1639.0
Minimum 53.1 40.0 28 153.0 190.0
Median 57.4 50.0 22 422.0 535.0
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Kb PrC-0196 PrC-0635 PrC-0198

PrC-0462 PrC-0636  PrC-1131

PrC-0477 PrC-0646  PrC-1199

=
o

g8 ppp E

ERE

Figure 9. Examples of PCR amplification of PrCOS markers developed from

transcript unigenes of P. yedoensis

Two P. yedoensis (159-1, 159-2) and four P. pendula for. ascendens (A04, A06,

A09, All) plants were tested to verify dimorphic amplification of the markers.
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A

Prc-0231

130-1 1592

ana ADE B ALY

<= 369bp

PrC-0138

159-1 1592

AD4 BADE ] ALl

855 bp
636 bp

Prc-0179

159-1 1592

PrC-0260
1501 1502 ADd  ADE  ADD AL

4= 471 bp
= 384 bp

B

PrC-0054

159-1

1509-2

PrC-0263

159-1

159-2

PrC-0465

159-1

158-2

PrC-0123

159-1

158-2

04 BDE ) A1l

4= 554 bp
<= 3153hp

ADg BDE Ao A11

= d1dbp
+— 377hbp

Ana BaDE a9 a31

= 460bp
<= 391 hp

ana

4= 512 bp
< Siibp

Figure 10. Examples of PCR amplification of PrCOS markers developed from

Illumina short read assemblies (A) or predicted gene models of a draft genome of

P. yedoensis (B)

Two P. yedoensis (159-1, 159-2) and four P. pendula for. ascendens (A04, AO06,

A09, All) plants were tested to verify dimorphic amplification of the markers.
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C-0084/0678
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C-0888

Figure 11. Locations of 156 PrCOS genes mapped to the P. mume chromosomes

PrCOS genes marked in red are chosen for genetic analysis of natural Prunus

populations in Jeju island. Pm, P. mume
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PrC-0054 PrC-0123

M 159-1159-2 A04 AD6 AO09 A11 | 159-1 1592 A04 AOD6 AD9 All

PrC-0263 PrC-1737

M 159-1159-2 A04 AO6 AO09 A'l'liiSB—i 159-2 A04 AO06 AD9 Aill

PrC-0263 PrC-1737

]
M 159-1159-2 A04 AOD6 A09 A1l (159-1 1592 AD4 AO06 A09 All

Figure 12. Examples of PCR amplification for selection of dimorphic PrCOS
markers in P. yedoensis. Step 1: Application for P. yedoensis and P. pendula
for. ascendens

Two P. yedoensis (Identification No. 159-1, 159-2) and four P. pendula for.
ascendens (Sample ID: A04, A06, A09, All) plants were tested to verify

dimorphic amplification of the markers.
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P. Pendulafor. ascendens
P Jamasakuravar. quelpaertens’s

F. jamasakura

P yedoensis
. sargentiy

Prc-0381

308 bp
243 bp

Prc0260 -8 B 20 1% 1 ool < it

386 bp

462 bp

PrC-0383 382 bp
977 bp

Prc-0179 604 bp

Figure 13. Examples of PCR amplification for selection of dimorphic PrCOS
markers in P. yedoensis. Step 2: Application for P. yedoensis and its closely
relative species

Seven P. yedoensis plants and five plants of closely relative Prunus species were tested
to verify dimorphic amplification of the markers. Idendification Number is as follow: 1,
15-Pr001; 2, 15-Pr002; 3, 15-Pr-003 4, 15-Pr004; 5, 15-Pr007; 6, 15-Pr010; 7, 15-Pr020
8, A04; 9, A06; 10, MJ 101; 11, MJ 111; 12, MJ 163
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P. jamasakura var. guelpaertensis

P. sargentil

P. jamasakura
P maximowiczii
P. speciosa

P. yedoensis
I P. pendufz for. ascendens

I P. pendula for. ascendens
I P X yedoensis

PrC-0024
PrC-0279

PrC-0260

PrC-0383

Figure 14. Examples of PCR amplification for selection of dimorphic PrCOS
markers in P. yedoensis. Step 3: Application for P. yedoensis and its all
available related species

-4 -



- PrC_v2.1
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Figure 15. Summary of selected PrCOS markers
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Table 6. Summarized statistics of 38 primer sets designed from dimorphic

PrCOS markers
Tm (C) GC (%) Primz;pl)ength Predilc).teieztl::zll)llsiicso?b;i)ze in
Average 57.6 51.2 21.9 435.7 57.6
Maximum 63.5 63.2 25.0 925.0 63.5
Minimum 53.1 40.0 19.0 173.0 53.1
Median 57.3 51.1 22.0 394.5 57.3
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Table 7. Summary of 38 primer sets for dimorphic PrCOS markers in P.

yedoensis
Predicted amplicon
PrCOS .
No. Primer sequence (5'—3'") size (bp)
marker ID
A allele B allele

TGCTCATAGATTCTACCCTCGTTG

1 PrC-0024 194 223
AAGCGCAAACAACTGCAAATTGCTC
TGACGTCTAGCATGGGAACCA

2 PrC-0054 453 554
AGTTGTACATGAACCCGACCA
GAGGTTGTGGATGAAGTTGTGC

3 PrC-0110 470 534
GCCCTCAATTTGATCTAAGAGGGAG
ACTCTCGTTCCTTGGAAGCA

4 PrC-0123 511 612
ACCCTCCACTAAATGCCCCATGA
AGGATTCTTCTGCTGTCAGTGC

5 PrC-0131 269 579
TGCCAATGACCATCCTGTAGAC
ACCATAGCAGCAAAGGACCTG

6 PrC-0138 636 855
CAAGGTTCAATGTTGGCTTCACC
TGGAAACAGCTTACCAGGCATGGT

7 PrC-0146 518 544
CCTCTTAGCAGATGACGTGACCCT
ACTGTTGACACGTCCTGAGT

8 PrC-0148 314 339
ACAATACACGCCTCAAAAGG
CGAGCATCTGAAGAAGCAGTGA

9 PrC-0179 552 925
AATCCGAGAACAGCTTTCCCTG
CATATGAAGGGCTTCTTGATGAGGT

10 PrC-0260 384 471
CCCTCTTGTTGGACTCCCATG
GGTGTAGCTGCTCATTTCATGC

11 PrC-0263 377 414
TTCTTGGTGCGAGAGAAGCA
GAAGGTCCACCCTTCCATGATT

12 PrC-0279 236 264
CTTCAAACTATCCACCACGACC
CTGCTGCAAATGATGTAGAGGA

13 PrC-0281 865 1,020
AGAGTTGTAGCCAAGTCTCCA
AGAGTCTTGGTGAAATGGGT

14 PrC-0367 453 555
ACTCATAGGAGTTGGGAGAGC
AACAGACTGGCTTTGCCTG

15 PrC-0381 243 308
TCCACAGGTACACAAGAGCAGC
CCTGGGCAATCTGCAAAGGAGT

16 PrC-0383 540 627
CAGTCCCTACTGAGTGCCG
TGGGGAACTTGTGGCTGAGAG

17 PrC-0386 398 697

CAGGAGCAGGTAAGTCTTTAACTC
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Table 7. (Continued)

Predicted amplicon

No. Prcos Primer sequence (5'—3") size (bp)
marker ID A allele B allele

18 PG00 TIOAGAAGE 655 77

19 PCoast o  AGTCCCATOAGOA 2 60

W RS ATTOCAGGATOTGGT L 460

2 mcow  meTmomG

n PC0ss2 e eoncceer S13. sa8

B OPICOE ol eroreroacar 2 29
TGACCATTCAGACCCAGGA

24 PrC-0705 g?GgTCCigGCTiTgACCTCCCTTC;GTC 173 193

ACAACGCCATACTGCGGAA:

25 PrC-0732 TSGTTCC?CC:GTCTCTCC}CCC?A?ATGC;AGA 280 314
AACTCTCAAGGTGATTCGGA

26 PrC-0788 igAAgciAiiCGcc}icc}iTiTAccciG 370 397
ACTATACAATGATAGCCACA

27 PrC-0828 iiACCiGCAGiAGCC;GCCiCTEAZCGC 802 867

TTGCAGATCCCATTGTCA:

28 PrC-0888 TGiiTiGGSiEiTCGCC}iCiACéi 303 334
TCAAGTTGCCAAGGATGCT

29 PrC-0890 ESAEAACC}CAGAZCGTGGACC}iTGiCAG 371 415

W omcws DT

3 PIC0SE Lol camacTanaTrie 74194

Bomcws  STTOWIN o

b orows  MTOTITT g,

Mo RS0 ATOAAGTIOUTOG 2 39

o pem  DomemoMT o,

36 PICIST o reroreTTACTACC 254 275
T AGAAGAATTA

37 PrC-1681 gicCiGciiccicATiGAiAGCCATCT 607 885

18 PrC-178 ATTGTTTAAAGCCCTAGCAGGT 180 429

CGTATCCCTTCGATCTTGCACC
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= A ME, FA FERFQ SR, Agge, ASS 22 iy f345 s WE
£ B Wi=2ty AR 2 PrCOS v E 283 NAE PCR W42 9] o7tz
A 79 AAE HUoF st A WES B WEd tid fH¥S AAHA

th(Figure 16). 33 ZAA A= vlo|AZAZEAS] dd 2735 o] 83l uj
EY~2 243 & codominant data templateZ T35 AT AT 18 £

o AH-&3t 3 THTable 9).
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Table 8. Summary of 20 primer sets for dimorphic PrCOS markers used in
phylogenetic and population structure analysis of P. yedoensis

Predicted amplicon

PrCOS .
No. Primer sequence (5'—3'") size (bp)
marker ID
A allele B allele
. TGCTCATAGATTCTACCCTCGTTG
1 PrC-0024 194 223
AAGCGCAAACAACTGCAAATTGCTC
. TGACGTCTAGCATGGGAACCA
2 PrC-0054 453 554
AGTTGTACATGAACCCGACCA
AGGATTCTTCTGCTGTCAGTGC
3 PrC-0131 269 579

TGCCAATGACCATCCTGTAGAC
ACCATAGCAGCAAAGGACCTG

4 PrC-0138 636 855
CAAGGTTCAATGTTGGCTTCACC

CGAGCATCTGAAGAAGCAGTGA

5 PrC-0179 552 925
AATCCGAGAACAGCTTTCCCTG
GCCTGACAGTGATTTCAACG
6 PrC-0237 475 726
CCTGGAAACTCCTACAGCT
CATATGAAGGGCTTCTTGATGAGGT
7 PrC-0260 384 471
CCCTCTTGTTGGACTCCCATG
" GGTGTAGCTGCTCATTTCATGC
8 PrC-0263 377 414
TTCTTGGTGCGAGAGAAGCA
CTGCTGCAAATGATGTAGAGGA
9 PrC-0281 865 1,020
AGAGTTGTAGCCAAGTCTCCA
" AGAGCCATGCAGGTCTCTTC
10 PrC-0304 229 245
TAAGAAGGGGCCAATCTCGCA
- CCTGGGCAATCTGCAAAGGAGT
11 PrC-0383 540 627
CAGTCCCTACTGAGTGCCG
TGGGGAACTTGTGGCTGAGAG
12 PrC-0386 398 697
CAGGAGCAGGTAAGTCTTTAACTC
GAGCCTGCTGAGTACACTGACA
13 PrC-0402 655 737
ACCACGTCTCCTTCGAGAAGC
, ACTGTACCAGTTGAGAGGAGA
14 PrC-0508 642 821
GCTACCTCAACTAGGAATTCTGAG
" TGCCTATTGTGATGGGGGTTCCA
15 PrC-0517 439 459
TGAGCACTTGTGCTTCCGGT
N GGCCCTTGTTAGTCTCACATGGGA
16 PrC-0563 222 239

CGAGTATAGAGTCTCTGGCGT

GCTGACCATTCAGACCCAGGA

17 PrC-0705" 173 193
GTGGTGGGCTTTCACTCTTGTC
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Table 8. (Continued)

PrCOS
No. Primer sequence (5'—3")
marker ID

Predicted amplicon
size (bp)

A allele B allele

GGTCAAGTTGCCAAGGATGCT
ACACAACCAAGGTGAGTGCAG
TGATATCTCCTTGGCTCCATCC

GCTCCTGCATACAAGTCAGCAAC

GGCTTCGCCCAGAAGAATTA
CAGGCAAGAATAGAAAGCCATCT

18 PrC-0890"

19 PrC-1418

20 PrC-1681"

371 415
500 659
607 885

"Target sequence of PrCOS markers were defined to P. yedoensis gene model.
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PrC-0705 44 45 46 47 48 49 50 51 52 53 54 55 56 57 5B 50 60 61 62 63 B4 65 66 M 57 6B 69 70 7L 72 73 7475 76 77 7B 79 BO B1 B2

12 3 4 5 6 7 8 9 010111213 14151617 18192032122 M 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44

Cese-=ESgDegEDSEIess SEeESo g coeEEaER="Sg= = -

Prc-1579 44 45 46 47 4B 49 505152 53 S4 S5 56 57 SE SO B0 61 62 63 BA 65 66 M E7 BE B2 70 71 7273 74 7576 77 78 70 B0 Bl B2

1 2 3 4 56 7 &8 5 01011121314 151617 1819202122 M 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44

T T L L e L e T I e a . Bl L Ll -

PrC-0137 55 56 57 1 62 63 51 65 66 M

T g -

Prc-0260

NO. 1 2 3 4 5 6 7 B 9 10 11 12 13 14 15 16 17 18 19 20 21
SamplelD 15-Pr001 15-Pr002 15-PrO03 15-PrOD4 15-Pr005 15-PrO06 15-Pr007 15-PrO0B 15-PrO09 15-PrO10 15-PrO1l 15-Pr012 15-PrO13 15-PrO14 15-PrO15 15-PrO16 15-PrO17 15-PrO18 15-PrO18 15-PrO20 JI_NP_1

NO. 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 4p a1 42
SamplelD J_NP_2 1I_NP_3 JI_NP_& 1I_NP_5 JI_NP_& II_NP_7 JI_NP_8 JI_NP_9 JI_NP_10JJ_NP_11 JI_NP_12JI_NP_13 JI_NP_14 1I_NP_15 JI_NP_16 JJ_NP_17 JI_NP_18JI_NP_1% JI_NP_20 1I_NP_21 Il_NP_22

NO. a3 a1 a5 a5 a7 a8 a9 50 51 52 53 54 55 56 57 58 59 50 61 52
SamplelD 1_NP_23 1I_NP_24 I|_NP_25 II_NP_26 1I_NP_27 1I_NP_28 1]_NP_29 1J_NP_30 JI_NP_31 1I_NP_32 1I_NP_33 JI_NP_34 ]]_NP_35 JI_NP_36 I_MP_37 II_NP_38 II_NP_38 JI_NP_40 II_NP_41 I|_NP_42

NO. 63 64 65 66 &7 68 69 70 71 72 73 74 75 76 77 78 79 80 B1 82

SamplelD JI_NP_43 JI_NP_44 JI_NP_45 ]I_NP_45 1I_NP_47 1]_NP_48 1I_NP_49 JI_NP_50 16-Py128 NA42006 NAGG513 NAGOS1S NAGESIT Py Y) 1-MI_1270-MJ_157 MI-133  MI-101  MI-111  MI-163

Figure 16. Examples of application of the dimorphic PrCOS markers for genotyping of wild Prunus populations

- 50 -



Table 9. Genotyping matrix of wild P. yedoensis plants using 20 PrCOS markers

1681-B
1681-A
1418-B
1418-A
0890-B
0890-A
0705-B
0705-A
0563-B
0563-A
0517-B
0517-A
0508-B
0508-A
0402-B
0402-A
0386-B
0386-A
0383-B
0383-A
0304-B
0304-A
0281-B
0281-A
0263-B
0263-A
0260-B
0260-A
0237-B
0237-A
0179-B
0179-A
0138-B
0138-A
0131-B
0131-A
0054-B
0054-A
0024-B
0024-A

J1 NP 02

JJ NP 03

JJ NP _04

JJ_ NP 05

15-Pr001
15-Pr002
15-Pr003
15-Pr004
15-Pr005
15-Pr006
15-Pr007
15-Pr008
15-Pr009
15-Pr010
15-Pro11
15-Pr012
15-Pr013
15-Pr014
15-Pr015
15-Pr016
15-Pr017
15-Pr018
15-Pr019
15-Pr020
JJ NP -1
JJ_ NP 06
JJ NP 07
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Table 9 (Continued)

1681-B
1681-A
1418-B
1418-A
0890-B
0890-A
0705-B
0705-A
0563-B
0563-A
0517-B
0517-A
0508-B
0508-A
0402-B
0402-A
0386-B
0386-A
0383-B
0383-A
0304-B
0304-A
0281-B
0281-A
0263-B
0263-A
0260-B
0260-A
0237-B
0237-A
0179-B
0179-A
0138-B
0138-A
0131-B
0131-A
0054-B
0054-A
0024-B
0024-A

JJ_NP_09

JJ NP _10

JJ NP 11

JJ NP _12

JJ NP _13

JJ NP _14

JJ NP _15

JJ NP _16

JJ NP 17

JJ NP _18

JJ NP _19

JJ_ NP 20

JJ NP 21

JJ NP 22

JJ NP 23

JJ NP 24

JJ NP 25

JJ NP 26

JJ NP 27

JJ_NP 28

JJ NP 29

JJ NP 30

11 NP 31

J1 NP 32

JJ NP 33
JJ NP 34

JJ_NP_08
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Table 9 (Continued)

115 HHNNEEEE EEEEEEEEEEEEEE

1681-A
s HEEEEEEEEEEEEEE
1418-A
0890-B MmN e
0890-A |
o7os-B M HEEEEEEEEEEEEEEEEEEEEE

0705-A

ose:-HHNENEENEEEEEEEEEEEEEEEE

0563-A
os17-BHHEEEEE BEEEEEEEEEEEEE B
0517-A
0sos-B NN m FEEEEEEEe e
0508-A Cl

MBI EEEEEEEEE s W EEEe
0402-A '
386-BIMMMN W EEE mEEEEM o mEe

0386-A v ! !

0383-B0 WM T EEEEEEEE  mEE
0383-A Co
0304-B WM
0304-A
o1 i HHEEEEE EEEEEEEEEEEEEEE
0281-A
BN Rl EmEEE
0263-A | Co v
co-B il EEENE B EEEEEEEEEEEEEEE
0260-A
0237-B
0237-A
0179-B [ HEEEE B o@m o mm om H B
0179-A
ozs-BHEEEEEEEEEEEEEEEEEEEEEn
0138-A
o1 HEEEEEE EEEEEEEEEEEEEE
0131-A
ws4BNENEEEN R e

0054-A

o2+ HHNENEEEE EEEEEEEEEEEEEEE

0024-A

—_ = = = =

JJ NP 36

JJ NP 37

JJ NP 38

JJ NP 39

JJ_NP_40

JJ NP 41

JJ NP 42

JJ NP 43
JJ NP 44

JJ_NP_45

JJ_NP_46

JJ NP _47

JJ_NP 48

JJ_NP_49

JI-MJ_157
MJ 133

JJ_NP_35

MJ 101

[ |

[ |
data not available
P. X yedoensis

MJ 111

i
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7h A% 24
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I AARE, Au] SR ATH FA#AE MEGA7 X239 Maximum
Likelihood o2 REXEZ 100032 AR5ty BAHT 1 27, AFE A
UREFE 2719 ZdolE(clade)S A 3= Aoz YebgthFigure 17). 3 HA 24
&0 R} SHURT) Lot JHog2A HAA S UT-] 90% (A
U5 78704 = 70/0A)S =38t Aok EF AFE A Sy A
e ATAHORE FEHA dston, #SAA AFYH /A ES SHUH
BAZE 77k Ao &2 Uepgth @3, F WA o= FA FATA A
U, ARG ARS 3 9HAl A SEiuR F AldEdA ARE TRAES AlFE
T AYUINE)dA A UIAE FAEHASH, o] AAE & o o5 FHUYF

NAEE FA FAEFTEH FABA7 77hL Aoz AGHAH

32 O{N
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Figure 17. A maximum Likelihood tree of P. yedoensis and its closely related
species using 20 PrCOS markers
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)

SHUE ZF JfANA 2A L BA f1Ye] 313 Z4S STRUCTURE 2.3.4
aPo g EX319th Evanno methodE ©]8-3F ad hoc criterion (AK) ¥4 Z3}

=
fHUYE 71 Ade FK)= FEHorE = W K222 ZAsAH(Table 10).

N
i
©

Ji9

f 1=(allele frequency)E 7|Eo2 3 TS 27l2 T&3 23, SYUUF
of R 2A F4F] U shue] Ads e, A A F4

WU, AU AR shue] Has FAste] Als 40 o3 fFAdA}
FYE S HH{H(Figure 18A). 53| A

W
)
=

=
AEL ZA FA 43S Ak e 1o o F A A (heterozygote) =
Ao, oF 8% MASS EA FAPS 75%, F 1% gHAES FA
ARE 75%4 7HAIL e A2 EAHUAT AdHo=w & o, 2Ae FA f
ol A3 F132F 2AHS Hole MAELS 47 TAe Aldg oA AHE

NAE=2A o5 AT &4 AddAsE 242 mA S} FAC FABAZ 7 A

o o

2 T MAEe FA3E A4S 23 Figure 18B), AT H&5 F
G(JI-NE)S SHuUF9F BA FAFY aJIGINA, 84%), SHUF9 FHH 75%
MAGNA, 14%), FA FAHE] FA2F 75% MAAMNA, 2%) =2 FAES 7P B3t
3 e BRItk AF EE FDGUISE)S SHUF-o} BA FHFo wxtd (6,
46%), A FAHETY FHE 75% MATAA, 54%)2 FH= Atk A, AF= A
Z 29 HAGAJINW, JI-SW)2 55 SHURel BA FHFo] wFFgozgt FAF
o] o] 71 S FFES EATHFigure 19).
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Table 10. Determination of optimum K value for P. yedoensis populations using

Evanno method

K Replications Mean LnP(K) Stdev LnP(K) Ln'(K) [Ln"(K)| Delta K
| 10 -2200.66 1.121705 — — —

2 10 -2037.33 9.949322 163.33 155.23 15.60207
3 10 -2029.23 3.875292 8.1 7.97 2.056619
4 10 -2029.1 3.824773 0.13 0.93 0.243152
5 10 -2028.04 1.402537 1.06 4.73 3.372459
6 10 -2031.71 8.842882 -3.67 4.05 0.457996
7 10 -2031.33 5.922096 0.38 8.72 1.472452
8 10 -2039.67 30.619349 -8.34 0.46 0.015023
9 10 -2047.55 32.128674 -7.88 0.56 0.01743
10 10 -2054.87 51.664603 -7.32 6.41 0.124069
11 10 -2055.78 50.871992 -0.91 13.24 0.260261
12 10 -2043.45 41.990852 12.33 19.42 0.462482
13 10 -2050.54 43.291292 -7.09 0.03 0.000693
14 10 -2057.6 54.440855 -7.06 4.14 0.076046
15 10 -2068.8 58.687099 -11.2 — —
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A, Population structure representing two tentative groups of wild P. yedoensis genotypes based on 20 PrCOS markers, B,
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Figure 18. Genetic structure analysis of wild P. yedoensis population

genetic composition of individual plants in each wild P. yedoensis population.
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Figure 19. Haplotype analysis of each wild P. yedoensis population. Pie charts were presented based on percentages of maternal
genotype

- 59 -



& % 9lchFigure 20).

=

o A UG FHYe) A7
Ay 71

WA eF SalfEof o]

=
=

o B W ) oo I+
o TN~ RO
oo D Ko
— = = W
m ¥ 7 o4 P
W =)
T Moo T
b T ook X o5 2
T L X oY °
K mD\.w _Eu T N _L&.
U N
T T xa %
K& Z o g
Wowe o TBE
T W do  BF
= o T M
o N &H K 0|
A S
SR TR I
= N x o P
7 = H %8
X T o T o
I
o w T s AR
g of A 4 1
k = T B
- T Yo X
— i~ - e
S N Ty
- ay X0 Ko o
3 11_/” o %m
X o o
» £ _Mo T’ ~ A
W ook o w -
O# X o ‘—.._MO Ef
O o A oy
K- UT ,Ui Z,#
T 5+ Xy @M
<ok TR g X
o T A OB M

- 60 -



P. jamasakurg
var. quelpaertensis

P. pendula P. jamasakura P. sargentii

P. yedoensis

maternal introgression paternal introgression

Figure 20. Recontruction of genetic structure of wild P. yedoensis in Jeju island
Most of wild P. yedoensis plants in Jeju island are hybrid offspring of a cross
between maternal P. pendula for. ascendens and paternal P. jamasakura, P.
sargentii or P. jamasakura var. quelpaertensis. However approximately 8% and
11% of wild P. yedoensis in Jeju island are supposed to be originated by

introgression of maternal or paternal genotype, respectively.
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MA, A5 17 A Z(Table 11), B/0& Ho SHUF 4aqA, SHYUF 6714,

40 A, AR I7RA], AR IRAIR T/ B ITk(Table 12).
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et 29 BuERe] Sul i d g de e Adh
PV, A3l whrle] o) trydel %
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e
—z
Rh)
o
e
fd
o
ol
o NE
rlr
NE
£
-
L
P>

=T

A3

=
o
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Table 11. List of populations and individual wild Prunus species collected from

Kwaneumsa temple region

Scientific name Sample ID" Voucher No.”
P. yedoensis 15-Pr004
Registered as Natural
15-Pro05 Monument
15-Pr006
JJMJ 127 63401
JJ_MJ 128 63402
P. pendula for. ascendens JJ_MJ_103 63377
JJ_MJ 107 63381
JJI MJ 116 63390
JJMJ 121 63395
JJ_MJ 126 63400
P. jamasakura JJ_MJ_101 63375
JJ_MJ 102 63376
JJ_MJ 106 63380
JJ MJ 110 63384
JJIMJ 117 63391
JJ MJ 118 63392
JJ_MJ 125 63399
P. sargentii JJ_MJ 105 63379
JJIMJ 111 63385
JJI MJ 114 63388
JJIMJ 115 63389
P. jamasakura var. quelpaertensis JJ MJ 163 63437

YSample IDs were given according to an order of collection in this study.
?Vouchers were deposited at the herbarium of Warm-Temperature and Subtropical Forest Research

Center, NIFS.
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Table 12. List of populations and individual wild Prunus species collected from

Bonggae-dong region

Scientific name Sample IDV Voucher No.”
P. yedoensis 15-Pr001
15-Pr002 Registered as Natural
Monument
15-Pr003
JI_MJ 157 63431
P. pendula for. ascendens JJ MJ 133 63407
JJI MJ 152 63426
JI MJ 154 63428
JI_MJ 158 63432
JJ_MJ 160 63434
JI MJ 162 63436
P. jamasakura JJ MJ 150 63424
JI MJ 151 63425
JJ_MIJ 155 63429
JI_ MJ 161 63435
P. sargentii JJ MJ 153 63427
P. jamasakura var. quelpaertensis JJ MJ 159 63433

YSample IDs were given according to an order of collection in this study.
?Vouchers were deposited at the herbarium of Warm-Temperature and Subtropical Forest Research

Center, NIFS.
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Figure 21. Examples of PCR amplification of PrCOS markers using Prunus

populations in Kwaneumsa temple area and Bonggae-dong area
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Figure 22. A Maximum Likelihood tree of Prunus species in Kwaneumsa temple

and Bonggae-dong populations based on 20 PrCOS markers
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Figure 23. Characterization of genetic structure of wild Prunus species in
Kwaneumsa temple area and Bonggae-dong area based on population structure
analysis using 20 PrCOS markers

Py, P. yedoensis, Pp, P. pendula for. ascendens; Pj, P. jamasakura; Ps, P. sargentii;

Pjq, P. jamasakura var. quelpaertensis
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Table 13. Sequence identity of the patermal and matemal allele between P.

yedoensis and its closely relative species

P. yedoensis
Matemal allele 159-1 1592 159-3 PY128 Average
P. pendula for. ascendens 0.99 1.00 0.99 0.99 0.99
P. yedoensis
Paternal allele 159-1 1592 159-3 PY128 Average
P. jamasakura 0.98 0.99 0.99 0.98 0.99
P. jamasakura var. quelpaertensis 0.98 0.99 0.98 0.98 0.98
P. sargentii 0.92 0.93 0.93 0.92 0.93
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Phylogenetic and Population Structure Analysis of

Wild Prunus yedoensis (Rosaceae) in Jeju Island, Korea

Cho Ara

Department of Biological Sciences
Graduate School, Myongji University
Directed by Professor Mun Jeong-hwan

Prunus yedoensis Mat. is one of the most popular ornamental trees in
northeastern Asia and its native wild populations have been found in Jeju island,
Korea. Previous studies suggested that wild P. yedoensis is a hybrid species.
However, no solid evidences have been made on the parental origin and
phylogenetic relationship with its closely related Prunus species. This study aims to
estimate the genetic structure of wild P. yedoensis in Jeju island based on
molecular markers developed from Prunus Conserved Ortholog Set (COS) and to
deduce the putative parental species of P. yedoensis. Using the draft genome
sequence of P. yedoensis as well as two reported genomes of P. mume and P.
persica, a total of 1,303 COS genes were identified by reciprocal BLASTP
searches. Among them, 38 dimorphic insertion-deletion Polymerase Chain Reaction
(InDel PCR) markers were designed. For plant materials, a total of 73 wild P.
vedoensis accessions were collected, of which 21 trees are designated as the Natural
Monuments by the government or Jeju province and 52 trees are wild plants
distributed in the forest of Mt. Halla. In addition, 45 samples included in P.
pendula for. ascendens (19), P. jamasakura (16), P. sargentii (7) and P.
jamasakura var. quelpaertensis (3) were collected. Genotyping and population
structure analysis of wild P. yedoensis using 20 PrCOS markers showed that

approximately 90% (70 of 78 accessions) of wild P. yedoensis are heterozygote
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with 50% compartment of maternal genotype of P. pendula for. ascendens and 50%
compartment of paternal genotype of P. jamasakura, P. sargentii or P. jamasakura
var. quelpaertensis. The remaining 8 accessions showed 75% compartment of
maternal or paternal genotype, suggesting a backcrossing with its parents. Moreover,
phylogenetic analysis presented that wild P. yedoensis and P. pendula for.
ascendens were grouped into one cluster and they were separated from other
Prunus species, whereas P. jamasakura, P. sargentii and P. jamasakura var.
quelpaertensis were clustered together. In order to identify the parental origin of
wild P. yedoensis, sequence comparison of target regions for PrCOS markers was
performed. The maternal allelic sequence of P. yedoensis was most similar to that
of P. pendula for. ascendens at sequence identity 0.99. On the other hand, the
paternal allelic sequence of P. yedoensis showed the highest sequence identity is P.
jamasakura (0.99) followed by P. jamasakura var. quelpaertensis (0.98) and P.
sargentii (0.93). These findings suggest that wild P. yedoensis in Jeju island, Korea
is a homoploid hybrid species originated from a cross between maternal P. pendula
for. ascendens and paternal P. jamasakura. Furthermore, additional introgression of

parent genotypes by backcrossing is ongoing process.

Keyword
Prunus yedoensis, COS, InDel, Molecular marker, Genetic structure, Phylogenetic

analysis, Genome sequence identity, Homoploid hybrid
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