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

Miyuki KuniHisa, Satoru MATSUMOTO and Nobuko Fuxkino

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.

Key Words: imported strawberry, cultivar identification, DNA marlker, breeders’ right, incorrect labeling
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st F 2 (Fragaria X ananassa DUCH.) {(E I
wEL, ENOTEEEICBOCEELMREO—D & -
TWa, 1990 ERPEICEK A F T LA, TWHE
Lkoh & ki 02 RKRETHED SR T
U UiEAE, iHEE OREIFAZ AT 10 Lot - TH
IO AFEAMERE, ERMEATHE, S50,
‘EhBEY, EBIE, ‘aHEoN, B S6E
(bEBI) FREEDAKRETHSH, IhoiFn
THOERE CHEFRED D ICREEFIN TS,
BRI AR, SRS NIRRT T 5
CERTEY, - THHEOT O, S DREDREE -
Hifis TEa. Fh, UPOV 4&H (EHoHmmHED
R BE Y 2 EIRER) 1Tk b BERENTE LI
AT 58, BLUZF0EWE ARICHAT S
BICE R PLE LB,

ECAM2001 £, BMEMmMIFRLL SHOH
OREMSEE, S HARERICHRAL, WS THEE
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WREFE-TBST, hOFEHEN LA TD,
ZDIERAEELITNE, EHT Xboh OWENE
b Ehic b, FONEYABRICHTTENcbD &%
AZoh, MHEICERT S, RBEOEHIL, HRERE
ﬂ%%ﬁﬁ&bt ‘ChBED KELTHEEEINT
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Aéhé&ﬁ%%jw%ﬁtomfi%%&?—iﬁm
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SO END, MARENRERETH S I LEIGLE
T AMERM OEFA KD 5, Fxid DNAZHZH
WA F I R OBIF £ 1T > TE/. DNAZ
Bl & 3 RSO A Uy M, s & 0 EYIE
B A kT 2 Rk & ik U C il D IERET, R
TERENBONS DL, TREHEICHAELTHEEPD
FEHRYE M S THIBMTEL I L THS, IATH
BRI GBS A ST S h (OmTsuBo S, 2002),
Wi hERREHNF v MeShEFESnT0a, 157
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s Tsd, 4571 7TT
polymorphic DNA (RAPD) #% Hl 7o DNA ;55
W, AFIRE RIVET—F OEREMREREIC
BOTIHIEO—BhE LTHL SN HlAsH 3 (CoNglu
5, 2000). Fkx i, cleavage amplified polymorphic
sequence (CAPS) = —/h—A2HWT, X0EOEIM:
T, EBT U mEzRENICHINTEZIFITO
DNA mifE 2 Btk 2% Ui (KuNiHsa 5,
2003). TSR —A—DEAPT I LT, 65HEDE
MO SR BI R AR - 22 (BA S, 2003).
HENCBI A1 F THEEOREREICDOTIE, AR
Mt RIHT LI TE b7, FEMEERERA
BERmIL 1 7 TR L B 2003 FEOMERNC X B L, Ly

C i& random amplified

R/3—)V7 60%, ‘FEHE 30%, €Ofl10% (‘Lbk
B, &L, WE B LH-TEY, BEHK

il R AR RKEASEARSEELEEENTOS
UIVKE, 2003). BIA S (2003) A2BA%E U7 RAEskalEE
Ko RSEIMAT HE %ﬁ%?é_&%ﬁ
HETHEIY, HEESFIOREHRIICHHTEATE
Llbha, ULh U, DrEIES AN o shicl
W@mm4%:%mmf%%éﬂt%@f%b IR RER S
H & & il S~ OIS R TR T E TUid o e,
PboZ &ip SERWIIETIE, BRI T 5350 i
DEYMEZTER L, P OWEEHRA L F ITREDRED
WAEITS) &L D, BRERREOHMRICOWTH

ELIOTHRET 3.
F— 1 SHICHER U@ F 7%y £ OFEM
Ny 7HFE ORI (D A H IEEF SRR
1 20 2003. 1. 18 a L
2 4 2003. 1. 18 a Azl
3 15 2003. 1. 20 a gy
4 17 2003. 1. 20 a g
5 15 2003. 1. 20 b L
&5 71
a, b {d/%y 7 £IEA L fESi o KER
%2—-2 5<%—7

I HMEBELUFEE

1 TEMOEA LR

BB, EHMT RN O R —/2—2 B TR &
NTOREERILD S5/ 3y 75 TIL RETH B (FE-D.
&Ny VIFABEADT, A—R—TINZEDFICEDE
ENbDEMESNZY, ToMho/ 2y 7 30Fh
15 EPS 20EALTH- 72, BRICETF S hicN—
I—-FOEFEFIZ 880] THY, ChidBEOERS
E—H LT (B-D. BHEZICO>HNTENTNE/ Sy
7 BERICEIRIE D o 72ds, 3%y JRFRDIBEOHERT
Wi EERENTO e, F AR TR S~ 8
L, EEMERHERNE LN B NEET 37000 i &
LT, #F2ILFRT ‘L&od, ‘LthEeEd BIU
‘THEON BROEEREZERNAOZ—/—T1/%y
7IOBAL, ENENSLS TREES U LTHHBL
7o, TN SFE92 o RIEA TR ICHE Ui,

2 CAPS v—H—ICLBSHEAE
DNA #iH EE & UCRES SIcE A1 50 mg A8
WL, @itz iT-7, HAaHBEELTHWEES

K—1 #iaBE LISy 7EEDBREERAAFTO
FE (I, 15 BEAD /b EHA)

—ICKBEEAF I Ny 7 DATRER

TR TR AR JEA

R EN RS 1T

BWy 4 TD—H4 2 RHE

ELom 7 2003.12.15 c
bkl 7 2003.12.156  d
EREIOF 7 2003.12.15 d

A C Lkoh W=, Baroh
EbB Ly
C SHEOM, Lwd

TADER—A—LEOBONERETLOBR I A7 (A B; O X&) 5 L0873 504

—

7

» APX-MII; «f, CHI-Pyull ; %7, F3H-Neol ; =, F3H- Hpall ; #, F3H-Accl. v —#—#&RMBETHE

TIRERA RTINS L, o di/Sy o WA U fEE o R,
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1243, $02ERT S0me FHEEL L7-. DNA HH QIAGEN
#1: @ DNeasy Plant Mini kit iZ & b 71, B4 7-
DNA iR ZHMEART 10 515 L € PCR FIs o ism
ELTHO,

RSN/ 26D CAPS v —Hh—% M3 &, BRI
HBLTHBMHEEDH 3 65 [EEOHMAMNMNTEETH 5

, MAGMO DNAZTICIE ‘SH0h XU &5

BEY EMo 64 BREEHNT SOOI 9 w—H—
EERALL (AL —7—&idE -3 B,
APX (Ascorbate Peroxidase) #{5F (DNA Data
Bank of Japan, Accession % % : AF158654), CHI
#izT (F: AY017478), FSH
(Flavanone 3-Hydroxylase) #{zT ([ : AY017479),
APX2# -+ APX#ETFOTHEAM), OLP
(Osmotin-like Protein) #{zT- ([F : AF199508) %7
[3tRNA (tRNA-Leu and tRNA-Phe) #&/z¥F (R :
AF163538) AR ELTHRE SN TS A<v—2H0
T, filili L7 DNA B %850 PCR RIGETT, £
DIIFEY & < — 7 —EEOHRBR THLL .
(PCR R4 APX, CHI, FSHYIRB 54 < —
o 71 %, %mﬂv—ﬁ~ﬁﬁﬁ&'omfﬁ

(Chalcone Isomerase)

FIOVERAKENT & Déi@%%ﬁm L, 9%—#—z>0T
B TNVOEZH Y  TEPRFE LI LT, TTICHEEL
T3 65 MEOZM Y 4 7&K L T—8 T 2 R4
W U7, &SRO BRI L Tld~—7 —#
EEEL, 9v—H—DHhs, ENAFITHEERDI
HILL B 5 B T AR BIA AR 5 < — 1 — (FE—
2, T~A) EZFERUK.

m & &8

1 59— hN—ICL5TIREEREDSHT
S5e—A—%FACTHRENTHEEED ‘ELon,
EhRBEYW BXU ‘EBON BROBEFEETMET

DA LicEl A, ZRORBEBMBTTAL, L
0N BROREZIOTNISG, 65 HHEOPT ‘L&

O, ‘WE i BRBEON EBBY A TH—F
L, Tbon #RORHEL ‘SHON %721 ‘L
I E—F Uk EbHBED T ‘EbBED

VS c—Hd 2 boidiEh -7 (E-2).

2 99 —H—ICKBHERAREDSHT
TRMARFZEOEFZH T —H—TRHED

DNA 47 %2fT - 7. A FTICBOTIE, FFIC DNA i
HONREBILTH B ICHEOREN ST, T

FNOPZENDIREIC X 2EHANOEL, BmED
DNA flitl3 X CFIEHE L PCR KA EI NS 2 &4
Bashkbbdh-7. UL, EFoBEHD =8
H,T%éﬁﬁﬁ%%ﬁ@&%%ﬁ?é T, By
1 T DTV HETS DNA #lifHi & & PCR HilF&E%1%HE 5
&R TE . ¥/, PCREYOHIRERMLEIZXLD
BHSNAZRROTRE, FHETEONISZTEE
DOENBDTH -7, F—3IZ5F/ Sy 7 OPTREE
EHELTRT. chid 1I5MOREE, 7~7TRT9
MO=—71—THITL, BonBRyA T7E2RITLE
LOTHB., ZDORERE, tRNA—Fokl = —H —S3F0
KEEE S HWITE2 X511, 2oy 7icid2 ¥
A TDENY — VR T MEMBREL T (K—2).

#—3 9=—H—it&kBliA/ty s (No.5) DHTHEE
b g AT — 71— ZWy 1 7D
R S ¥ 7 5| —Ereem
1 BXXACKXIXAA|LyFri—n
2 BAXACAATCGCZX| sson
3 BAXACAATCGCTZX| ston
4 BAXACAAGCZX| stonm
5 B A X ACAATC CZX TEDMhn
6§ BAXACAATCZX| =boh
7 BAXACAATCTZX| b0k
8 BAXACAATCGCZX| =ston
9 BAXACAATCGCZX| =ton
10 B A X ACAATCX aEDM
11 B A X ACAATCX =bE0h
12 BXXACIXZXAA|LyFs—i
3 BAXACAAZCGCZX| sbon
4 B AXACAATCGCZX| zbon
5 BAXACAATCZX| sbon
BT —H—ICEVBONALRETEOBR I T (A B C X5

B LO—HT 5 HHTE.

7, APX-Mlul; 1, CHI-Pvull; %, F3H-Ncol; =, F3H-Hpall ;
4, F3H-Accl: #7, APX2-Taql; ¥, APX2-Dral; 7, OLP-Ddel;
r, tRNA-FokL

10 11 12 13 14 15

aPHeeOSGeee ees

B— 2 ’l’nu)\/(?‘:l/\/ym f%%’?ﬁ'15747°®{ﬂf

tRNA-Fokl v —#—ic k3 5 F-fv 7 (16 FEAD,
No. 1~15) DfBEHTHEHE.
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F—4 £y 7 OGHUNREERL LU 'SHON 0

Rel
Ry FE SHOM Ly FX—L AF SH0MRAL

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

B 21 44 71 0.38
9r—A—ICXORHSNIZR S 1 TIK20T, &

LR RBEOFNSENENIC—T 5 REE MRS
U7-fkse, BeEgks 1, 12103894 3 5 E Ly R/5—
WPsciE K, B o 13 BES—BKT B REIE ‘S
DN PSNIEh o, SD5y F DATERESD
T, ko REEE -4 IRY. 4HOMETIE, £T
DRFER ‘SHEOM T Ly F- ondh
POBRy AT E—H LI, Fiz, 2F Ay 7oL
TO/Ry JICBWT, Ihs 2HORENRLEL T,

v % £
2003 FFEOEN® 1 F I WEMKE, JA2BOME
ICkBE ‘EBBED 33%, ‘LN 24%, ‘&b
Dp' 11%, “EE O10%, ‘SHE0H»N 7%, ‘HEF B
3T 1%, ZLT W, MR BXU TAANE-—
T5% %D, ZOM3%ER - T 5., AERTHR
Lic ‘&&oh RROEWNESF I, BAEDRICHK

BLTWBEEER SN2 FHfEEED 65 MoRT, ‘&
FOR, WE &£7/iF BEON EEBWHA—-FL
‘THoN FROEHEEFT Tbos T Led
97 E—FH LT LA LERNDREBREZET
&, INhoiEF ‘Ehon, ‘Eboh ThHLAFEE
PARD TE ., SRR 210 LS ¥ 3 7203
WBT—H— AP LD, TTEICHET B AR
1FTOREAER N HOTHRFETH Y, £40Y
an D il & — I EHTRERENTNE I Eh D
WA OO SRmEM OB RE s h, o> Te—A—%
DEMEATRETH 2, EHNOEEA F I LTI
EEBLY RROREEED, LFhbREERE
FIEO VSRR SE SN, FBSICET 2 EKE0H
RIHEDIER S N,
CNZBEZACMAAL F T O T,
WDRIEMN ‘EHDh, 629%n

HEE L 72 38
Ly F— o

Wy FE—HF Ui, BEDOAF TEEZRKLIHMNEE
mEICKELTED, $icry FA— L 683E 503
EFEMETHB &, FhmEREOBITHEL LA
65 iR EEL HADORBEREZ I T L, BlRE
THERSN: HE P B bHATHEI LA
FAC, el ho 'Sbon BLY Ly F/35—
WVoTHBEHELK,
ﬁﬂﬂ(%rb(ﬂﬁﬂ%)@%ﬂmm@kﬁafh
Kehbhbod, L F3 ‘2b0oh &

‘DvFN—w’@&Tﬁﬂéﬂfﬁb,ﬁkhf®ﬂy
JIZ2 RHEOREEMNED SN, ‘S0’ OESH

L 5% S 879 LIEASH B A, TAUTLERES B3 Sy
THEDEEOBRBTRASh OO EELZ OGNS, BE
EEAAL FI00 ‘SL0N Hshicl Ehs,
BIRE OFFHT MW SESN A~ S H S50 aEa
¥ o7, 2003 AEMIE, WETIE, A F 2T REEEH
EOMBER > TN o7z, RERED TERLOEA
A B TEE, &30REOINEYEN~HAT
BIEICIE, BREOHHEM 2 ESHWEE 21 &1
BOWTEB ST oM TS, SROIEFIEEREEIC

g B A REME A ER D TEL,
RANTFERITMAREICE T 2 EEL O REM: %

B L2 T, JEBICB Y 3 REBERTROARE LR
Wl 2%, 3F/BLV4HBENNy 7 3EHT g
EFRRSNEFES T es (FE-D, EBIZE Yok
B—RELEETNTVEL 7. I ORERRBEES,
I ABRE, KFEEOCTIhTRENLOMLRIRET
5%, REOHRGEELDEMKABERTHL &%
EZBHE, HWEERIZESTREUMETH 5.

vV @ =

WL EWME TR Ui A4 F I REHBI A CAPS
T—A—DILIT—H—%EBT, HTETHREBELTH
TOREERMAA F T 5%y 7 O BRI AT - 72, AR
B EHR9E, BAZE U 7osliI B A3 I o Fed U M 4 T
DR T LAz BEY v 7B TE 20T 2 2
&, BLUHED SOMALS F I HEOERARAEL,
THEON KHTAEREROEENRI o THZHL
WERT A ETh -7, HITORRE, FLLHEOK
TLEY IV TEREOHERTARETH - /2. Fik,
AWTLIZb Ry 7DH B4y 71 F ‘SHOH & Ly
K=V OBRETHH, £TIHREDS B ATHER &
Lo T, FHEICER L TOAROIES THED -
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Cultivar Identification of Strawberry Fruits Imported from Korea
by Use of DNA Markers

Miyuki KuNiHisa, Satoru MaTsumoro 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 Scieﬁce, 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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