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Cultivar Identification of Strawberry Fruits Imported from Korea
by Use of DNA Markers

Miyuki KuNiHisA, Satoru MATSUMOTO and Nobuko FUKINO

Synopsis

Cultivar identification using DNA markers revealed that samples of strawberry (Fragaria X ananassa
DucH.) fruits imported from Korea, including those displayed as ‘Nyoho’ on the Japanese domestic market,
consisted of 38% ‘Sachinoka’ and 62% ‘Redpearl’. This result strengthens the suspicion of the infringement of
breeders’ rights on ‘Sachinoka’ and the incorrect labeling of commodities.
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¥4 F 3 (Fragaria X ananassa DucH.) ZYNASPE
DL, ENOBRAEEICE O TEELHHO -2 EE -
T, 1990 ERPEICE A FTE0RE, THE
‘Lo & L o2 KEETEHEDON T,
U LIS, IHEE OWEIF BT 212 L7cds - TH
OB SHRE, HERBEATHE, ‘Thon,
bk LY, HIE, ‘IEoNn, HHhS6 5
(BEHH) FREREDOAKMETHBH, Zhoidn
ThoERE OMERIR#ED 72D IC RIEERShTH 3,
BhRRE AR, TR IR IS A T B
ZEIITET, WMo THBDORTUOED S DREDHKES «
Wb TR, F4, UPOV &% (hE¥ o % i FE o
PRI BE T 2 BB 1Tk 0 BAERED T E A Lst
AW EHMT B8, BIUZONEYE AARICIATS
[ E SN B AL - R AN

EZAM2001 4, UHETNER LI ‘THOH
OWFEDHE D S BREMNIZHEAL, WGEanThb &

WO TERATFE S, YRFRE TR F T3S RE
WP EFB->TEBOT, DOFHERGEh iy,
O EIF LTI, T IHEon ORNEE
LHEnk b, 2oEYBHARICHTTENED &#E
Zoh, HEERIGERT 5. FREOHGNT, HARESE
AR NER L. ‘EhEED CHELTHEEINT
B, WAL T TOBEREREFENRENEHEL > T
%. 2003 4 4 HiCZBARLE ik O WIE THINH R
B AR ST B S hiz, UL, HED SR
ASNBHEREA F T ORI DO TR 7 — & 2%
{, REFFIHNOAEN S Z LNTEUEh -1,
SO ENS, MARFEMRERETH S I &EGE
THRALMOBFEIRD 51, Fx iz DNA ZHE%H
WA F IR OB ETT > T& . DNAZ
RN X 2 MFERRN O A ) v M, FEEBRIT & M
B Wl BRI & i U Tl D IERET, FERER
THRENEONDE Z &, EJEHITHEBELTHEEPD
THhBYUR PSS TERINNTRER I ETHS, IATIE
BEI SRR B A A5 ET & . (OnrsuBo 5, 2002), &
BRI N+ v MeshilRsEInh s, 153
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BBWTH, 4% U 7T TIid random amplified
polymorphic DNA (RAPD) #% 7z DNA #% 5l
M, AFINE TIVET—F OFIKRGHEREEHIC
BOTHIEO—E LTHO S hind 5 (CongIu
5, 2000). F~ i, cleavage amplified polymorphic
sequence (CAPS) =—#—%HWT, X @EOFEHME
T, FEL M mEELENHNTEEAF IO
DNA i f [ 2 Bk ik 2 B %8 U 72 (KuNIHIsA 5,
2003). THILT—A—OHEEHPT LT, 65FHDE
WA O SRR S T HBIZ 78 - 72 (K 5, 2003).

WHEICHB T B A F TEEOmFEREIZONTIE, 27
Mt 2 WINT C S TSR o 7ehs, Wik 8 e S
Beamil o F TRBRENC X 5 2003 FEOHERHI KB E, Ly
F/R=)V" 60%, ‘Fif 30%, Zofh 10% (‘EbkE
W, ‘Tbon, FE H) LE-TBY, BEEK
mi HE ERCKESPHAREEEESNTNS
MR, 2003). BIA S (2003) WSBHZE U7 mfdaiknlikig,
KEBGFOHARBICMAT HE Z#HTsI&b0]
HECTHB70, WEEA FITOMMEHRINTHEH TS
BEEbNS. L UARER, TN Tl S h7cfE
EOmnA FIEHOTHEShICbDTHY, IR
H 2R 7 it i D IC A PERHEE TS T o 72,

Pbo 2 &Em S ARRFIETIE, Wl 5B 5 ki Bl
DHNEZFER L, DOEERERA A F ITRED D
MONEIT) CEITL D, BRERRFEOFRIZONTH
HLIOTHET 3.
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2 4 2003. 1. 18 a e
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at 71
a, b 373y 7 ZRA LSO RER
%2

I #MEEXUHE
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HEERFOENZ, EEHIG IR D 2 — 3 =2 JEHTHE &
NTOFCHEERLD 5%y V3 TILRETH S (1.
2F Ny 7 AMAD T, R—/X—T/NGED HICHEDHE
INbDEMEEINE D, ZDMD/ Ny 7 idnTNb
15 5 20 MMAD TH -7, BT oo N —
I—-FOEFZIE [880] THO, ZhizEEOEES
E—FH LT (M-, @#fEZIZ DO TENTN G/ Ny
7 BRISEREIZE D o 7o, 385y 7 I3E DB O ERT
Wi I TO L F AR AT N
U, EMESRERNG SN 2 MRS 5 7D D Mo if &
LT, 21T ‘LXoh', EbLy BLY
‘Tbon FROEESMSE ZERNOZ—/ =T 1/%y
7FOMAL, EhENLS TREES V7 AL
7z, ThoEF92 D JIFEEFRRICHE L7,

2 CAPS v—AHhH—IC&B3AHAE
DNA fittH a0k & UTRIFE T L icER# 50 mg 28
L, fE% 22t -7, WEilkteE LTHL 284

R—1 MASE LSy 7 b iERERA A F T
FEL (1, 15 READ b IEIA)

5 —A—ICKBEPEAF TNy 7 DHTHER

FonmiE RER BABR JEH

A anE 2 S v

Ry A T O—HT 5 WmH

7 4 v T X

E&XD» 7 2003.12.15 c
EbkLd 7 2003.12.15  d
5D 7 2003.12.15 d

B X A A C &&on, W% 3300
A X X X X EbBED
B A X A C SHLEDM, LwrIH

T~ADFET— A= XD ONIRIEIEOZR I 47 (A B C: X% BLU—HT 204,
7, APX-Mlul ; 4, CHI-Pvull ; %, F3H-Ncol ; =, F3H-Hpall ; #, F3H-Accl. ¥~ — 7 —%RELETHE
HIREBELES A RTHERE Uc, ¢, d 3%y 7 ZMEA U7 JESE O IFR.
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20, S1EE 50mg ZERELL 72, DNA filiit i QIAGEN
# @ DNeasy Plant Mini kit iZ &K D70, S50
DNA 7 % (%7K T 10 512 L T PCR MG D45
ELUTHWT.

BRI N 7226 D CAPS = —H—%2H5 &, EMNIC
WH LTS URETED H % 65 MFEDHRBI S AETH 5
M, AGO DNA iy ‘o0’ 8LV &H
BLw ZMho 64 il EkEIT 5 DI 9 < —A—
EEH LI (EH Lt —Hh—4E3E -3 1ICEH).
APX (Ascorbate Peroxidase) #{z ¥ (DNA Data
Bank of Japan, Accession % 5 : AF158654), CHI
(Chalcone Isomerase) &1z¥ ([A: AY017478), F3H
(Flavanone 3-Hydroxylase) i#fz¥ ([ @ AY017479),
APX28 1T+ (APXEIZT O FmibhL), OLP
(Osmotin-like Protein) #iz+ ([ @ AF199508) % 7c
1$tRNA (tRNA-Leu and tRNA-Phe) #fz 1 ([ :
AF163538) AXf4 & LTl a7 o4 <w—%2 M
T, fili U7c DNA #8681 PCR IKIG 1T, £
DR EY & <~ — /1 — 1R O IR BE R THAL L 7.
(PCR MBS APX, CHI, F3H N7 54 < —
B %%, FEMIZ <~ — A — G4 FEITD> 0TI,
Kunimisa 5 (2003) o#Ez=2M.) 15% 7 7o —2X
TFOVERGKENC X O ZBARIEL, 97— —I1Z>0 T
BY U TNVOZHY A TP LI BT, I TITHEEL
T3 65 MO ZR Y 7 LK L T—T 2 Mm%
Mg U7, FRHBotROEERICE L TR~ —7—%
EHMWL, 9x—A—ohips, HANAFIHEERD I
B 1% 5 B RIS S REAGRII T RETS 5 = — A — (F—
25 T ~F) BFERLI

m # 2

1 53v—hN—ICXEHREEREDSHT
S5w—A—FHOTHRESNTORERED ‘ELon,
LbBED BIY SHLON EROREFEETHET

OO LIt A, ZRIOBMIIMBEL TR, &
o FROPFFIWIFNG, 65 MFEOFT ‘L&

on, WE FZ BI30N EBWME A TR

L, ‘Tboh XrROREFEIF ‘Ebod’ F/id Lw
5T E—H L, ‘LBEBED T EbBLYW

VS —d 3 D13 - 72 (F—2).

2 97 —N—[CXEHIREAREDSHT
MR AREOER ZH T v = —TRHEOD

DNA ¥ %47 - 72, 4 FTI2HB0TIE, 412 DNA i
H OGN T H 5 R ICHEEORENHPT L, + v
TN ORI ZEMOERIZ L 2GEABOEL, ENE0
DNA fifith % & CIEH 78 PCR KIS E S 2 & &7
Bashicbobdbo-7. UL, HHOBELRS %k
i, TEXBRRUROESOAEGTSET, By
A 7 D5 FET DNA fli & & PCR #ilR =415 5
I EMTEA, Fh, PCREWOHIBEERLIIZ XD
s nZRInInsg, HEETH N 2T ELE
DoBNEDTh-7e, K—3IT5F Ny 7 OHHTHER
EHELTRYT. ZhRBISEORFEE, 7~ TRTI
O —/—THtL, HonicZMy17x2RIZLK
bOTHL., TOHRE, tRNA—Fokl v —7# —4347D
KEIEENS MM TEELH1T, TOXy Z7iTid2 s
A TDEZHER Y — AR EARMNRIE L T (K—2).

#—3 9<w—Hh—t&BigmA Yy 7 (No.b) DHHTHER

- < —7— ZHY AT D

T A vk A F 7 | BT smil

1 BXXACXZXAA|VyF =
2 B AXACAATCKX 5D
3 B AXACAATCKX 5D
4 B AXACAATCKX LM
5 B AXACAATCKX IHLOM
6 B AXACAATCKX SH5DM
7 B AXACAATCKX SH5DM
8 B AXACAATCKX 5D
9 B AXACAATCKX 5D
10 B AXACAATCKX LM
11 B AXACAATCKX ERCI2KA

12 B XX ACXZIXAA|Vy =)
13 B AXACAATCKX SH5DM
14 B AXACAATCKX 5D
15 B AXACAATCKX 5D

BX—H—ICLVBONICREILOER Y 4T (A;B; C; X&)
BLU—HT 2 M4,

7, APX-Mlul ; 4, CHI-Pvull ; %, F3H-Ncol; =, F3H-Hpall ;
%, F3H-Accl ; /1, APX2-Taql; ¥, APX2-Dral; 7, OLP-Ddel ;
4, tRNA-FokI.

REES

1. 2 3 4 5 6 7 8 9

10 11 12 13 14 15

M—2 AL FI RNy 7NICBT 22T 7 ORTE
tRNA-Fokl = —# —ic £ 2 5 %/Sv 7 (15 BIEAD,
No. 1~15) DBAT#:4L.
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EK—4 BNy 7 OmMEHRFE-EB LT ‘SH00 O

ek
Ny IFG SHOM Ly FS—L G S HEOMREAL

1 1 19 20 0.05
2 0 4 4 0.00
3 2 13 15 0.13
4 11 6 17 0.65
5 13 2 15 0.87
it 21 44 71 0.38

Iw—A—ltk bRl ENcZR Y £ T1ITO0T,
L1565 MEOH ML ZNENIT—HT B MEERR
U7chER, BHEFS 1, 121420 Ly KX—
WOPsMZ iR, R0 o 13 REN—HT 5 M
LON PSIZE ot D8y 7 DS REED
T, 2ROREERE -4 1TRT. SRIOFAETIE, £T
DOREDN ‘IHbOHn Fid Ly K=V onwdh
MOZHy 4T LTz, i, 2F Ny 7 UNDA
TO/Ry Z7IZBNT, Iho 2MOREMRIEL T,

N & =

2003 FEEDEND A F I mFEREKIE, JA 2RO
IC&BE ‘EBBEYD 33%, ‘Lo 24%, ‘&b
D 11%, FEHE 10%, ‘IM™Fon 1%, HEE
5 7%, = LT WE, B BXY TRAVES
TH%%EhEY, TOM3% &M > T B, RFEBRTHE
Ui ‘L& ZROEMNEA T I, BIEH AR
WLTWEEZZ oM bmEERL 65 mEOhT, &
Lo, MWE £F RI0HN EZRMA-HKL,
‘THoN FROREIFX IHLON FhE ‘Lwd
29 E—H LT, UL LENONEREEEZET
&, bR EXOH, EboH THBWHENE
MRS TR, AR & 1 LS 5 723 ric A
WA — A —HAEREPTIE L0, THBHCET B R
A FITOKIMAHEFRoNIBOFETIRFETHY, F/0d
D RS b RIS TR RIN TSI ED 5
WM OBR O MEEHOBIERES N, E-Tv—H7—%
DAMMNEETH 5. EANOFE A F TR L T,
ChbBEY BRORLEEED, VTN bMERRE
FIEOEOAHHFERMNE S0, BB 2 KE0H
MEDER s h,

CHEREZ AL F TOSNTE, kL7 38
ORI THOh, 62%M Ly K= D%

Wy AT E—H Ui, BEOAF ITEEZRISHBHA
SRRICIKIELTH D, HiTly K=z 6% 55
FEMETH LI E, FLNHERZOBRIIHBE L
65 AR I FE L B AR O @SS TR L, RlEE
THESIN HE P FET 6HATHS I Ea
AT, eI nohs ILE00 BXU Ly KX—
W THBHEHELT.

WAH (3256 AMHS) PHEAETHNREL > TH
bbb od, KL FI3E ‘Tbon &
Ly FX=)V OAETHRINTED, BEALED/ Ny
7122 BHORAENRD LN, ‘SH0n ORAL
HIZ 5% 5 8T% EMEND 505, THIIHEFED BT/ Ny
JEDIFEOBRMTIRAS NI D EEZ 5N 5,
HEAAF IS ‘Tb0n B Ihicl Eno,
BIRE DFFHS AR SENANFF S L S 7BV A
F o7, 2003 AEMEE, EETIE, A F TS EEARER
JEDRR L1 > TS 5 7o, TR D T E IO EA
MR HTE, 2032 oY% EHN~HAT
BEICIE, BIREOFHEM S Z EFEMIESE 21 &I
BOTHEE ST SN TS, SRIOHFNIHE T
JEP S B W REPEAR D T,

GRS AT A R IZIT I 1 B R E I O W] RETE %
fe Lcic ©iad, JEEIT B 3 MERROAIE bR
L7z, 27, 3FBXU 4% Ny 7 RIEHET ik
LFRSNBGESh T e (-1, FBITIE Lok
F—RELETN T 7. ZORHERRIEEE
M ABRE, BWEEoundnTianizonizAHc
HBW, MHEOWEHSEEL AWK ERTHL L E
BZBHE, FMHRERIZESTREBMETH 5.

vV B E

WEREVRETTHIE LA F IS CAPS
R=A—DH5bIT—A—FHNT, HHTHRAL T
TOREEBERA A F T 5%y 7 O MR 24T - 7o, AR
o HIYWZ, BAZE U 7Rk BIH A A% R 01 o Jit o J0 ] 2 4% C
WEE DT L BEY v ZIVICHEE T X 2 2R 5 2
L, BRUHEEMNSOIAA FIRFEOREERAE L
EHEON T EEREMDRENEZ > TS
WERTHIETh 7. HTORER, FLEFEDK
TFUZH 7N ThMMOREIRETH -7, Fik,
SHTLICE /X9 7D B 4%y 713 ‘Eb0N & Ly
FoX=)V DRETHO, &TIREDS BTN X
HLOH T, FEEICER L TO 500460 Tl -
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Cultivar Identification of Strawberry Fruits Imported from Korea
by Use of DNA Markers

Miyuki KuniHisA, Satoru MATSUMOTO and Nobuko FUKINO

Summary

We identified the cultivars in 5 packages of fresh strawberry fruits imported from Korea and
bought on the Japanese domestic market. For the identification we used 9 cleavage amplified
polymorphic sequence (CAPS) markers we had developed for strawberry. Our objectives were: 1) to
check the applicability of the markers we had developed to fruits that had lost their freshness after
long-term transportation; and 2) through cultivar identification of the fruits in each package, to
check whether infringement of breeders’ rights on ‘Sachinoka’, bred at National Institute of
Vegetable and Tea Science, was occurring. We successfully identified the cultivars of all fruits, even
when they were severely damaged. Twenty-seven of 71 fruits were ‘Sachinoka’; we therefore
strongly suspected patent infringement. All the fruits analyzed were either ‘Redparl’ or
‘Sachinoka’, and these 2 cultivars were mixed in 4 of the packages. We also confirmed incorrect
cultivar labeling of commodities, because 3 of the 5 packages were labeled ‘Nyoho’.
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