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AlAd d7d WE 3 A3 (AIAF-HA)
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A =

> Soi3F 13-, TSWVU A 4%, Processing 14, 4018 14, Bacterial wilt WA 14,
Bacterial spot-T 3%, Bacterial speck-T 14, €34 18 & 128& £33t Hrlsiar

FT4oA4E &8 (F 1, 19 D.

£ 1 A ERE §849 £ 54 97}

I I e s g A
KD-1 3k oblate 306.5 pink 1.8 Tyl1,3.Tm.12.Sm China
EUK 3k round 178.9 red 2.0 Tyl,3.5w.Tm.I12.V Italy
HZ97 gk oval 92.2 red 2.1 Tm.12.V USA
YD55 Eis round 43.2 red 1.8 Tm.12.V.Sm Turkey
CNN =5 oval 197.5 pink 1.8 Tyl’g'sfnrgf«'v'F " Taiwan
PRN iy round 205.6 red 2.0 Tm.N.F.V.Bw Netherland
TSN iy round 212.7 red 1.7 Tyl1,3.Tm.V.Bs USA
AGL 3 oval 178.8 red 2.1 Ty1,3.Tm.Mi.Bs USA
HLM Eis winkle 287.1 pink 1.6 Tm.Mi.I2.V USA
N107 3k oval 158.2 red 1.8 Tyl,3.Sw.Tm.12.V. Brazil
FSO gk oval 156.3 red 2.0 Tyl,3.5w.Tm.I2.V. Brazil
VCY -5t oval 147.3 red 2.1 Sw.Tm.I12.V.Sm Brazil

Al 124

* A, Ty: tomato yellow leaf curl virus, Sw: tomato spotted wilt virus, Tm: tomato
mosaic virus, Mi: nematode, 12: fusarium race2, V: verticillium, Fr: fusarium radicis,
Sm: stemphyliumt, Bw: bacterial wilt, Bs: bacterial spot

_’l’l_




a9 1 53 B EvE 4

A=)

> Firm A&A4A 14, TSWVWHEA 24, Processing 1%, Saladette type 2%, Bacterial wilt
uisA 1d, Ty2 WA 14, Truss type 13, Cooking€ 1%, Purple color 14, Fusarim
race 3(13) WA 18 F 1240 <& TRt Hrlsta SFTLAE &8 (&% 2, 19 2.

& 2. A9 EvtE fRAd 5 54 B0

L LN L IS R I i g g 7
IS1107 s oblate 237.2 pink 1.6 Tyl,3. Tm.I2.V.Fr.Sm China
IS1108 s oblate 223.9 pink 1.6 Ty1,3.Tm.12.V.Fr.Sm China

1S905 gk round 184.5 red 1.8 Ty1,3.12.V.Bw China
EL6710 =% oval 1267  red 2.0 Tyl’i}ﬁé‘:ﬁgzj& Brazil
EL6713 =5 oval 1382  red 2.0 Tyl’gv'gﬁ'z‘r’f{.l\fyz'm Brazil
EL6911 s oval 118.5 red 2.0 Tyl,3.Tm.Mi.I2.V.Ph India
TMK 3 round 217.2 red 1.7 Tyl,3.Tm.Fr.Cf.Sm Spain
TOV iy round 215.2 red 1.8 Tyl,3.Tm.12.V.Sm Israel
NDOL T3k long 137.3 red 1.6 Tyl,3.Tm.Mi.I2.V Netherland
TOR s long 109.7 red 1.8 Tyl,3.Tm.Sw.I2.Fr.V.Lv Italy
PUR 3k round 83.8 purple 15 Tm.J2.V.Sm China
CON Eis oblate 60.8 orange 15 Tm.Mi.I2.Fr.Bw.Sm Japan
A 1274

* A, Ty: tomato yellow leaf curl virus, Sw: tomato spotted wilt virus, Tm: tomato mosaic virus,
Mi: nematode, 12,I3: fusarium race2,3, V: verticillium, Fr: fusarium radicis, Ph: phytophthora,
Sm: stemphylium, Bw: bacterial wilt, Cf: cladosporium, Lv: leveillula
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B =)

> Pink Tt3#F 9= A 24, TSWV, Fusarium race3, Phytophthora, Stemphylium,
Bacterial wilt A 104 335t Hrlsty SE42AZ &8 (F 3, 29 9J).

£ 3 A7 ErhE §A49 43 54 %7}

B I SR S 20 upg g 5214
JAP T3 oblate 178.3  pink 7.8 Tyl.Tm..12.V.Fr.Sm Japan
CH121 %3k  oblate  157.8  pink 8.0 Tyl.Tm.I2.V.Sm China
HON s round 2125 red 4.8 Tyl.Tm.Sw.I12.V.Cf.Bw Turkey
TOK s round  208.3 red 4.8 Tyl.Tm..J2.Cf.Sm Spain
EUK s round 196.2  red 5.0 Tm.Sw.Mi.12.V.Cf.Ph Israel
SKB -3 oval 126.5 red 4.5 Tyl.Tm.I12.V.Ph.Sm India
AGM is oval 87.2 red 4.5 Ty1.Sw.12.13.Sm.Ph Brazil
BTR 3k round 107.6  red 5.7 Tm.J2.V.Sm England
PCL s round 15.3 orange 7.6 Tyl.Tm.Mi.I2.V England
MRU is oval 17.8 red 8.8 Tyl.Tm.Sw.I12.V.Cf Japan
MSR s oval 20.3 red 8.2 Tm.[2.V.Sm Japan
RIM i oval 17.4 red 7.8 Tyl.Tm.I2.Sm..Ph.B6 France
Al 124

A

Fusarium race 3 WA

Bacterial wilt W A
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9 3 54 BorE BNE RAAd

UAdx)

> Sour & flat type Pink 4%, TY+SW 47, Saladette type 53 %5 & 1339 AFHAAH
< FREIY Hrbsta SFTAAZ &8 (F 4, I9 4.

4

T4 AT EnE $A42Y 3 EA g7}

Aol B 8 @ A = (brix) W A* TR A
RG S Tis oval 1236  red 4.8 Ty1.2,Tm,I2,V,Ph,Sm India
NS501 3k oval 1321 red 5.0 Tyl.2,5w,Tm,12,V,Sm India
SAH 3k round 157.4  red 4.8 Tyl.2,Tm,Sw,12.V,Ph,Bw India
ELT 3k round 168.5 red 4.8 Tyl.2,Tm,I2,Ph,Cf,Sm Pakistan
SAR -5t round  177.3  red 4.8 Tyl1.2,Tm,I2,V,Cf,Ph,Sm Pakistan
VJ99 3k round 1825 red 4.8 Tyl.2,Sw,Tm,12,V,Ph,Bw Pakistan
SK149 S Ris oblate 208.6  pink 6.5 Tyl.3,Tm,Mi,Fr,12,V,Cf,Sm Japan
TK191 is obalte  215.6  pink 6.5 Tyl.3,Tm,Mi,Fr,12,V,Cf,Sm Japan
MNS is round 196.4  pink 6.3 Tyl.3,Tm,Mi,Fr,I12,V,Sm,Bw Japan
VLD1 s oval 20.1 red 8.8 Tyl.2,Tm.Sw.12.V.Cf Russia
VLD1 is oval 20.3 red 8.8 Tyl.2,Tm.Fr,12.V,Ph,Bw Russia
SCH2 gt oval 53.8 red 5.2 Ty2.5,Tm,I2.V,Ph,Bw Taiwan
SCHb5 3t oval 62.7 red 5.2 Ty5,Tm,I2.V,Ph,Bw Taiwan
Al 1334

Sour & Flat Type

TY2 + TYS W= A

9 4 59 BFR EnbE AN fAAd
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GAEE)

> TSWV U84 44, 230g> =iz} 24, Bactereial wilt WA 27, white color 18 5
Z 10 Y AdFAAd S FH5td Bristn SFLAE Z8(& 5 19 5.

&5 A9 EvtE A4 9 B4 w7t

B s S S 20 o g A
HM Eis round 203.7  red 4.7 Tyl.3,Tm,Sw,12,V,Sm,Bw Turkey
EB =3k round 238.4  red 5.0 Tyl.3,Tm,Sw,Fr,I12,V,Ph Netherland
NT T3k round 76.9 red 5.0 Tyl.3,Tm,Fr,[2,Ph Netherland
MZ Eis oblate 257.6 red 4.8 Tyl.3,Tm,Sw,I2.V,Ph Israel
SY T3 oval 152.0  pink 5.4 Tyl.3,Tm,12,V,Sm China

CL23 S Tis oval 62.7 red 4.8 Tyl.2,Tm,Fr,I12,V,Sm,Bw Taiwan
OVP Rl oval 86.3  pink 5.7 Sw,Tm,Mi,Fr,12,Cf Japan
ORV is oval 23.3 orange 8.5 Tyl.3,Sw,Tm,Ph,Cf Japan

WHC is oval 18.4  white 7.3 Tm,12,V,Ph,Bw Russia
BLC T3 oval 20.4  brown 8.7 Tm.Fr,Mi,V,Cf Russia
Al 104

Bacterial wilt W& A White color

a8 5 3 B BEvkE 2 A

2. 4R A Z(parent line)E9 $A4 «
7t A7

FTAAF: == 3009 line, &3 20049 line

- Hg: 407 Edold TFEst 50~60Y SEFI] 2F v 20 AT
- AEYHE: FH1E A, 549, s 4 FHgAFH o 19702 HA%

- A E

ikl

p

g F3A A (indeterminate type), 34843 (determinate type)

=
7] Allspre] JRsA 7)o 2o ey =gl WE = TX F, TR WoR

>
>




T2

> A7k AAFo A A3 7R 9] Fol

> #4: oblate(HTE), round(¥ &), oval(E+ &)

> 3 53e] HiHF

> Az Ao Ago) il BEA(pink), A4 (red), 2324 (orange), =AY

(yellow), ZA(brown)©. & Fm, o] x| ¢E rin

> o7 A zHAo] w7] A P el o7 BE-2] base greene] A= ulg}
LG(light green), G(green), DG(dark green), U(no green back)

> Ax: AR, AT Aol Jon, AsA didt AxE AEAR A

> @& Brix @=A2 SA%R o, Aret Aol A+

> AFHYE: ALE 1Yo uniformity AE, FEFSEL AHEYS

> WA AdE BExupA S o] &3Fe] TYLCV(tomato yellow leaf curl virus 33423

Hlo] 21 2), TSWV(tomato spotted wilt virus ¥+ Al E-S-1}o] 2 2), Tm(tomato mosaic
virus EulE R 2}o] Zulo] 2] ), Mi(nematode A=), F(2, fusarium A S<4H),
Fr(fusarium radicis %$%%), V(verticillium ¥HA1$]%H), Cf(cladosporium fuvum

ol =30 1), Ph(phytophthora &%), Sm(Stemphyllium % %34), Bw(bacterial wilt % L

3
W) 58 BAYH 2 EANGHES AF.

Y. d7283 FU3F ASSA
1xd=)
» ZASAA line)o.2 H3to] . Zan|thAdoe] £, AAA, AL =7F $53HH,
B3l o] 9= F6 18 line, F7 17 line, F8 12 line, Fn 4 line 5 174A1%<& S$A
st (£ 6).

E 6. THWLF A line S8AF 54

I A
} . I A ARA A= HE
AsHE A =3 HL #3 A1 R 2 L g A 7 A
(@ = (kg/o) (briv) .
2=
17L1001: F6 : ID  78.7 oblate 216.2 pink | LG 1.8 5.8 8 Tyl,3.Tm.I2.V.Sm 3
1002 F6 @ ID 624 round 208.6: pink LG 1.6 5.6 8 Tm.[2.V.Sm 3
1003 F6  ID  62.7 round 218.9  pink 8] 1.8 5.6 8 Tm.l2.V.Sm1,2.Cf9 2
Tyl,3.5w.Tm.12.
1004 F6  ID | 72.7 iround 100.3 brown: DG 1.8 5.5 9 Vs 2
.Sm
Ty1,3.5w.Tm.I2.V.S
1005 F6 @ ID 723 round: 109.1 brown: DG 1.8 5.7 9 4
m
1006 F6 @ ID  75.5 round: 102.8 brown: DG 1.6 5.5 8 Tm.J12.V.Sm 4
, Tyl,3.Tm.I2.V.
1007 F7 ID  68.5 oblate 196.0 pink | DG 15 6.2 7 4
Sm.Cf9

1008 F7 ID 784 round 183.2 pink U 1.8 5.6 9 @ Tyl,3Tm.l2.V.Mi

1009 F7  ID | 72.3 round 226.8 red U 2.0 5.0 8 Tyl 3.Sw.Tm.Mil2.
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V.Mi.Ph.Cf.Sm
1010 F7 = ID | 80.4 oblong: 136.9 : red U 15 4.7 8 Tyl,3.Tm.V 2
] Tm.Mi.I2.V.Sm.
1011 F7 ID 782 oval 1129 rin U 2.0 4.3 8 B 2
i
1012 F8 @ ID  65.4 oblate: 238.4: red U 1.8 4.8 7 [2.V.Sm 3
1013 F8 @ ID  82.2 round 2064 red 8] 1.8 4.8 9 Ty1,3.Tm.12.V 3
] Tyl,3.Tm.Mi.12.
1014 F8  ID  80.7 oblate 210.6 pink | DG 1.8 5.5 8 3
V.Fr.Sm
1015 F8 ID | 67.4 round 220.3: rin U 2.0 5.4 8 Tm.12.V.Sm 3
1016 Fn ID 834 round 1921 red LG 1.7 5.1 9 Tyl,3.Tm.12.V 2
1017 Fn  ID 724 round 218.6: red U 1.7 5.0 8 Tm.I2.V 2
Al 17

*ol7] 4. LG light green, G green, DG dark green, U no green

FIadds 9 7 5 3 1
*** )W A Ty(tomato yellow leaf curl virus), Sw(tomato spotted wilt virus), Tm(tomato mosaic virus),

Mi(nematode), 12(fusarium race2), V(verticillium), Fr(fusarium radicis), Cf(cladosporium),
Sm(stemphylium), Bw(bacterial wilt)

> BAKAB line)o2 A7 Feta F5o] ddste] AR, EA0] e, 23}
Qg uto] 2] ~(TYLCV). 33

1H(CH, AF-HHESm) Sl HHdol = F6 6 line,
F7 3 line, F8 2 line, Fn 2 line 5 13A45< $4 Austae (F 7).
® 7. T34F B line 4415 54
A% A =38 A 33 7+ bl N A= B= J;j]_-i U] B Ao A
Lk ST T @ A Ggle) (rin °r A4
Tyl,3. Tm.Mi.I2.V.Cf

1701051 F6 | ID  77.2 round : 198.6 pink S
.Sm

1052 ¢ F6 ID @ 76.2 round 167.7  pink 1.8 5.4 8§ Tyl3dTmlI2Z.V.Sm 2

10564« F6 ID @ 77.8 round 165.6  pink 1.7 5.6 9  TmM.I2VFrSm 3

U
U
1053 . F6 ID @ 728 round 1766  pink U 1.8 5.6 8 Tm.[2.V.Cf.Sm 2
G
G

) Ty1,3.Tm.Sw.Mi.
1055 @ F6  ID 804 round @ 218.5  pink 1.5 6.2 8 5
Fr.V.Cf.Sm
) Tyl1,3.Tm.Sw.12.
1056 ¢ F6  ID  82.7 oblate 180.3 @ pink | DG 15 6.2 8 CES 4
.Sm
. Ty1,3. Tm.Mi.I2.
1057 F7 | ID 785 oblate 187.3 pink G 1.7 6.0 7 VS 4
.Sm
. Ty2.Tm.12.V.Cf.
1068 F7 | ID @ 72.3 oblate 206.5 pink G 15 6.2 7 S 4
m
) Ty1,3.Tm.12.V.Mi.
1059  F7  ID 724 oblate 218.2  pink DG 1.7 6.2 8 S 3
m

_‘|7_




) Ty1,3.Tm.12.V.Cf.
1060 @ F8  ID 76.5 round @ 206.8  pink @ U 1.8 5.6 8 Sm 4
) Tyl,3.Tm.Mi.I2.V.
1061 F8  ID | 82.0 round 178.3 pink U 2.0 5.4 9 s 4
m
) Ty1,3.Mi.I2.Sm.
1062 @ Fn | ID 855 oblate  214.1  pink @ DG 1.8 5.5 8 Bw 3
1063 Fn | ID 734 round 216.1 pink LG 1.7 5.8 8 Tm.J2.V.Sm 3
Al 13
exd =
~ ZASAA line) o2 Hito]l gx ZAfulnigel $3, ARA, FEdwr} $580,
B3 Aol ¢+ F6 6 line, F7 5 line, F8 3 line, Fn 3 line 5 17A|%& A'43H(x )

#% 8 TWHF A line SA8AS 54

AaF
= = AT Ox 379
AT a 2w omn gy TS g O AEREOS e
HE (@ Ax - (kg/@) (brix) Z=** N
-
180 , TyL,3.Tm.I2.V.CE.S
F6 I 753 round 2262 pink U 17 52 8
3001 m
, TyL,3.Tm.IZ.V.CE.S
3002 F6 ID 769 round 2274 pink U 17 52 8 : 3
) Ty1,3.Tm.I2.ET.V.CF.
3003 F6 ID 657 oblate 2122 pink DG 16 = 61 8 . 2
m
_ Ty1,3.Tm.I2.ET.V.CF.
3004 F6 ID 654 oblate 209.3 pink DG 16 = 61 8 . 2
m
) TyL3.Tm.MLIZ.V.S
3005 F6 D 623 round 2301 pink U 18 54 8 2
m
3006 F6 ID 755 round 1928 red U = 20 48 9 Tyl,3.Tm.I2.V 3
3007 F7 1D 688 round 1968 red U 18 48 9 Ty1,3.Tm.I2.V 2
Sw.Mi.12.V.Ph
3008 F7 ID 704 round 2173 red U 18 50 8 o 4
3009 F7 ID 713 round 2168 red U 20 50 8 SwMiI2ZVPhCf 4
3010 F7 ID 668 oblate 2086 pmk U 17 52 8  TylL3.TmVSm & 2
. TyL,3. TM.MLIZV.S
3011 F7 ID 728 oblate 2129 pink G 17 53 8 3
m
3012 F8 ID 654 round 1964 pink U 18 54 9 Tm.I2.V.Sm 2
3013 F8 ID 667 round 2066 pink LG 18 54 9 Tm.I2.V.Sm 2
3014 F8 ID 64.6 oblate 2109 pink U 1.8 5.7 8 Tm.I2.V.Sm 2
3015 Fn ID 783 oblate 217.3 pink DG 20 57 8 TmMiI2ZFr.vSm @2
. TyL,3.Tm.I2.V.
3016 Fn D 731 oblate 2237 pink G 15 60 7 o 2
. om
, TyL,3.Tm.I2.V.
3017 Fn D 714 oblate 2065 pink LG 15 @ 62 7 2
Cf.Sm
A 17
» A SAB line) o2 A7} Zsta 380] dasly] ARAA, 5440 43519, 33}
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A Huto]l 2] (TYLCV). 2ol H(ChH, AFHHEm) sl WAl A= F6 8 line,
F7 2 line, F8 2 line, Fn 1 line & 13A15<& $4 AL (£ 9.
% 9. SUl#% B line SA4AE &4
Ht s
= = AT Ox
M za omn mw T oam VN BEOSE g0 Guge g
HE (@) A (kg/@) (brix) .
2=
18L )
3021 F6 ID 776 round 1964 red @ U 2.0 4.8 9 Tyl,3TmMil2.V.Cf. 3
3022 F6 @ ID 768 round 1972 red | U 2.0 4.8 9 Tyl,3.Tm.12.V 3
3023 : F6  ID | 78.2 oblate 2129 red @ U 1.8 4.8 8 Tyl 3.Sw.Mil2.V.Ph 3
3024 F6 ID | 775 oblate 2105 red @ U 1.8 4.8 8 Tyl 3.Sw.Mil2.V.Ph 3
3025  F6 ID 734 round 2084 red U 1.8 5.0 8 Tyl,3.Tm.12.V 3
3026 { F6 D | 727 round 2065 red U 1.8 5.0 9 Tyl,3.Tm.V 3
] Tyl1,3.Sw.Tm.Mi.I2.
3027  F6 @ ID | 70.5 i oblate  218.6 . pink | G 1.5 6.2 7 v 4
i Tyl,3.5w.Tm.12.V.C
3028  F6 ID | 72.6 oblate: 266.5 pink | G 15 6.2 7 ] 4
3029 F7  ID | 772 round 187.6 pink | U 1.9 5.7 9 Tyl,3.Tm.12.V 3
3030 : F7 ID | 731 round  221.5 pink LG 1.7 5.7 8 Tm.I2.V.Cf 3
3031 1 F8 ID | 68.9 round  153.7 brown DG 1.7 6.0 9 Tm.Mi.l2.V 3
3032 ¢ F8 @ ID | 75.3 oblate 2285 pink | U 2.0 5.6 8 TylL,3Tm.I2Fr.V i 3
3033 Fn @ ID | 704 round  202.1 pink @ U 2.0 5.8 8 Tm.12.V.Sm.Bw 2
Al 13
GBAard =
» =)= inbred line $A4 S 2 F6 4line, F7 Sline, F8 bline, Fn 3lineg A3 10).

# 10. TH#F line S84S5 54

= ! = ) }
AT sw oma ag TE g OV AR wEawe 0 Y
HE () * (kg/o) (brix) =** WA <
1914001 F6 @ ID © 76.7  round | 165.5 pink U 1.8 6.2 8 Tyl.Tm.[12.V.Sm 3
i Sw.Tm.Mi.I2.V.
4002 : F6  ID 723 round  184.2 pink: G 1.6 6.4 8 Cf S 4
.Sm
) Tyl.Tm.I2.Fr.V.
4003 | F6 = ID | 65.8 oblate 178.9 pink G 1.6 8.2 8 3
Cf.Sm
] Tyl.Tm.12.V.
4004 ¢+ F6 | ID 65.4 oblate 156.2 pink: G 1.6 8.2 8 3
Cf.Sm
Tyl.Sw.Tm.I2.
4005  F7  ID 76.8 round 2036 red U 2.0 5.4 9 5
V.Cf.Sm.B12
Tyl Tm.I2.V.
4006 @ F7 ¢ ID 78.3 round 215.7 | red 1.8 4.8 9 3
Cf.Sm
4007 - F7 | ID 82.2 oblate 284.4 | red 1.8 4.8 9 Tm.Mi.I2.V.Cf 2
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4008 @ F7 ¢ ID 70.6 round 217.8 ipink: U 1.8 5.6 8 Tm.I2.V.Ph.Cf 4

4009  F7 ¢ ID 731 round 2206 @ red U 2.0 5.0 8 Tm.I2.V.Ph.Cf 4

4010 ¢ F8 ' ID 785 round 2386 @red U 2.1 4.8 9 Tyl.Tm.I2.V 2

Sw.Tm.Mi.I2.V.
4011 ¢ F8  ID 72,7 'round 1948 @ red U 2.1 5.2 9 3
Cf.Ph

4012 : F8  ID 824 oblate 2548 red . U 1.8 4.8 8 Tyl.12.V.Ph 3
TylL.Sw.Tm.Mi.I2.

4013 1 F8 | ID 821 round  196.7 i red | U 2.1 5.2 9 2

V.Cf.Ph

Tyl.Sw.Tm.12.V.

4014 F8 | ID 745 round 2106 i red @ U 2.1 5.0 9 Cf Ph 2

4015  Fn | ID 70.3 oblate 213.9 pink LG 1.8 6.3 8 | Tm.Mil2.Fr.V.Sm 2

4016 < Fn | ID 73.6 oblate 203.7 pink LG 1.8 6.0 8 TylTmlI2.V.CfSm: 2

4017 + Fn ID 74.8 oblate 258.1 @ pink LG 1.7 5.8 8 TylTmlI2.V.CfSm: 2

Al 17
A=

» =032 inbred line

% 11. U35 line

$A© 2 F6 5line, F7 5line, F8 3line, Fn blineg A3 (& 11).

SAAT 574

‘J:ll‘
= ¥ A oo 97FQ A
T T e e P i B I e BT T P g
HE (@) *  (kg/ @) (brix) =** TR A
20L5001: F6 : ID  75.8 oblate  196.6 pink: G 1.8 6.0 8 Ty1.3,Tm,12,V,Sm 4
5002 | F6  ID | 75.2  oblate | 207.8 pink: G 1.8 6.2 8  Tyl.3,Tm,I2,V,Sm. 4
. Tyl.3,5w,Tm,I2,
5003 | F6 @ ID  66.9 oblate 205.1 pink: DG | 1.7 5.8 8 4
V,Cf,Sm.
. Tyl.3,5w,Tm,I2,
5004 | F6 @ ID  67.7 oblate 187.4 pink DG | 1.7 5.8 8 3
V.,Cf,Sm.
] Ty1.3,Tm,12,
5005 { F6 @ ID 726 round 1959 pink: G 2.0 5.6 9 4
V.Cf,Sm,Ph.
. Tyl.3,Tm,I2,
5006 | F7 | ID 77.2 oblate  217.3 | rin U 2.0 4.8 9 VPh 3
. Ty1.3,5w,Tm,12,
5007 ¢+ F7 . ID 78.2 round 1728 i pink | G 1.6 6.4 8 4
V,Cf,Sm
] Ty1.3,Tm,12,
5008 | F7 . ID 704 oval @ 156.9 pink LG 1.8 6.0 9 3
V.,Cf,Sm,Bw
Tyl.3,Tm,I2,
5009 | F7  ID 78.3 round | 2175 red G 2.0 5.0 8 4
V.Cf,Sm
Tyl.3,Tm,I2,
5010 { F7 | ID 785 round i 220.7 | red G 2.0 4.8 8 3
V.Cf,Sm
Ty1.3,Sw,Tm,Mi,
5011 ¢ F8 ID 78.7 round | 227.8 red U 2.1 4.7 9 4
12,V,Cf,Sm
Tyl.3,5w,Tm,Mi,
5012 ¢ F8 ID 80.2 round | 2354 red U 2.1 4.7 9 4
12,V,Cf,Sm
Tyl.Tm.Mi.I2.
5013 ¢ F8 ID 80.3 round | 217.5 red U 2.1 4.8 9 3
V.Cf.Ph
Tm.Mi.I2.
5014 { Fn | ID 774 round : 187.4 | red U 2.1 4.8 9 3
V.Cf.Ph,Bw
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Tyl.3,5w,Tm,I2,
5015 Fn D 769 oval 1375 red U 18 50 8 vem 2
TyL.3,5w,Tm, 12,
5016 Fn D 747 oval 1508 red U 18 50 8 Ve 2
,oIM
Tyl.3,Tm,12,V,
5017 Fn D 743 oval 1522 red U 17 52 8 2
Sm.Ph
TyL.3,Tm,12,V,
5018 Fn ID 708 round 1875 red LG 20 52 9 2
Cf.Sm.Ph
Al 18

o &3F ATSA
A=
» FASAA line)o. = shpido] & Hu Fof At d57F =2 F6 6 line, F7 3 line,
F8 2 line, Fn 2 line & 13A|%< 4 Ad3 (& 12).
# 12. &3F A line $4841F 54

IBus AY =¥ A AW S s epAar oo ST e BF
ATHE A =3 A 39 A o7l A A
° ) (ke/ @) _(brix) °° A5
Tyl,3.Tm.12.V.Mi
1752001 : F6 ID 687 round 17.2 red G 1.3 8.8 3
TyL,3.Tm.12.V.
2002 F6 ID | 73.9 oblong 20.2 red LG 1.5 8.8 o 4
Tyl,3.Tm.I2.V.
2003 F6 D 723 oval 178 red G 1.3 8.5 oh 4
TyL3.Tm.I2.V.
2004 F6 ID 785 oblong 15.8 vyellow: LG 1.5 9.0 ol 3
2005 F6 ID  80.4 round 60.4 red U 1.8 56 | Tyl,3.Tm.V.Mi 3
2006 F6 ID 772 round @ 42.3 red LG 1.7 5.7 Tm.Mi.I2.Cf 2
2007 F7 D 688 round 231 @ red G 1.5 8.6 Tm.I2.V 3
TyL3.Tm.I2.V.Mi
2008 F7 ID 783  round 20.6 red LG 1.5 8.7 5
TyL,3.Tm.12.V.
2009 F7 ID 774 oblong 225 red LG 15 9.5 3
Ph.Bw
2010 F8 ID 722 oblong 18.0 yellow U 1.3 9.0 Tm.12.V 2
. TyL,3. Tm.I2.V.
2011 F8 ID 784  oval 17.9 | pink LG 1.7 8.5 S 3
m
2012 Fn ID | 78.1 oblong 25.6 red G 1.7 9.3 Tm.I2.V 5
2013 Fn ID 749 round 185 red G 1.4 8.8 Tm.12.V.Mi 3
Al 13

» BASXB line) o2 A7 #sta I 7ely d=r)
4 line, F8 2 line & 10A1%<S &4 A13sH(3E 13, 19 6).
X 13. 23 B line SAAE EA

Hl-r

3 B3 Ad]l F6 4 line, F7
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AFUE Ad 28 AT HE 0 s e Om T ggge 8
o A ) B C kgl/®) (briv o A%
1752051 F6 ID 749 round: 174 | red LG 1.3 9.0 Tyl,3.Tm.I2.V.Ph 5
2052 F6 ID 79.1 oblong: 21.6 | red LG 15 9.3  Tyl,3.Tm.I2.V 4
2053 F6 ID  80.2 oblong: 23.7 orange LG 1.3 8.7  Tyl,3Tm.I2.V 4
Ty1,3.Tm.12.V.Mi
2054 F6 ID  78.4 oblong: 22.6 red LG 1.7 8.8 4
.Sm.Cf
2055 F7 ID  76.2  oval | 187 | red LG 1.3 9.2 Tyl3dTmlI2.VMi 3
Ty1,3.Tm.12.V.Mi
2056 F7 ID | 773  oval @ 21.8 @ red LG 15 9.4 5
2057 F7 ID | 80.5 oblong: 175 yellow: LG 1.2 9.5 Tm.12.V 4
2058 F7 D 78.9 . oval 18.4 red NG 1.5 8.8 Tm.12.V 5
2059 F8 ID | 80.2 oblong 28.6  red G 15 9.8 Tm.I2.V 3
2060 F8 ID 78.1 oblong: 254 | red G 1.7 9.3 Tm.I2.V 4
Al 10

1
@ad=
» BAISAA line)o. 2 shipido] & Hu diol sty d57F =2 F6 5 line, F7 4 line,
F8 3 line, Fn 1 line & 134155 §4 Ad3 (& 9.
E 14 23F A line $4A%5 E4
I A7A A= H= Ak
AZHE  Ag =¥ HAx =3 I . U g A
) * (kg/®) (brix) 0T A
1853051 @ F6 | ID | 67.3 oblong: 20.1 @ red @ LG 1.8 8.8 « Tyl,3.Tm.12.V.Ph 3
3052 F6 ID 705 oval 178 pink @ LG 1.8 8.3 | Tyl,3.Tm.I2.V.Bw 4
3053 F6 ID 727 oval | 17.1 orange LG 1.7 8.7 ¢ Tyl,3.Tm.I2.V.Bw 3
3054 F6 ID | 71.8 round | 15.6 orange: LG 15 9.5 Tyl,3.Tm.12.V 2
Tyl,3.5w.Tm.V.
3055 F6 ID 674 oval 154 red G 15 9.1 Cf Ph 3
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3056 F7 ID 70.2 round . 36.7 red U 1.8 6.0 Tm.Mi.I2.V.Ph 2

3057 F7 ID ' 689 oblong 203 red LG 15 9.5 Tm.I2.V.Ph 3

3058 F7 ID 726 oval 246 orange LG 1.5 9.2  TylL3.TmMil2.V 3

3059 F7 ID 724 oblong 18.5 orange LG 1.5 9.0  Tyl3.Tm.I2.V.Ph 3

3060 F8 ID 722 oblong 13.8 orange LG 1.7 8.7 « Tyl,3. Tm.I2.V.Ph

3061 F8 ID 738 oval 172 pink LG 1.8 8.5  Tyl,3.Sw.Tm.V.Ph

3062 F8 ID 736 round  16.9 @ pink | LG 1.8 8.3 | Tyl,3.Sw.Tm.V.Ph

O || W DN

3063 Fn . ID 685 oblong: 207 red LG 1.7 9.0 Tm.[2.V.Ph

Al 13

» HASAB line)o. 2 ZA7F 74tz &
3 line, F8 2 line, Fn 1 line 5 11AE

% 15 U)3}% B line $47% 54

I A= B= Ry
AEWE A 28 A} 33 FHA o) 7 A0 * . v Ad
) (kg/®) (brix) 3 B

1853071 F6 ID | 714 oval 157 @ red LG 1.5 9.2 | Tm.I2.V.Ph.Bw 3

3072 F6 ID = 735  oval @ 163 @ red LG 1.5 9.2 TmMil2.FrBw 3

3073 F6 ID 728 oval 13.9 orange LG 1.5 9.5 | Tm.Mi.I2.Ph.Bw 3

3074 F6 ID 725 round 27.8 green LG 15 8.5 | Tyl,3.Tm.I2.Ph 2

3075 F6 ID 683  oval | 185 | red LG 1.5 9.0 Tm.I2.V.Ph 2

3076 F7 ID @ 71.3 oblong: 21.0 | red LG 1.7 8.8 Tyl3dTml2.VPh 3

3077 F7 ID | 70.6 oblong 21.3 @ red LG 1.7 8.8 TylL3Tm.I2V.Ph 3

3078 F7 D 667 oval 252 red G 1.7 8.7 Tm.I2.V.Ph 3

3079 F8 ID 684 oval 18.6 yellow LG 15 9.2 Tm.12.V 2
) Tyl,3.5w.Tm.I2.

3080 F8 ID : 70.1 = oval @ 154 pink @ LG 1.8 8.7 v 3

3081 Fn ID | 623 round 155 @ red LG 1.8 8.5 Tm.Mi.l2.V 2

A 11

B =)

» A3 inbred line $4 22 F6 4 line, F7 4 line, F8 3 line, Fn 4 lineg A3H(E 16).
¥ 16. 23} inbred line SAAE EA

Wz N A= T= ikl
ANz AY =8 A H9 7}y . R R
] . * ) > *  (kg/®) (brix) ' S

1954051 F6 = ID  73.6 oblong 226 | pink | LG 1.8 9.0 Tyl.Sw.Tm.I2.V 3
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Ty2.Tm.Fr.Ph.
4052 F6 = ID 745 oblong 189 red G 1.8 9.5 4
Sm.Bw6
4053 F6  ID 728  oval @ 21.7 pink | LG 1.8 8.8 Tyl.Sw.Tm.V.Ph 3
4054 F6 ID 713 oval @ 18.8 orange LG 1.6 9.5 Tyl.Tm.I2.V 3
4055 F7  ID 694 oval @ 234  red LG 1.8 9.2 Tyl.Tm.I2.V.Cf 3
4056 F7  ID 706  oval @ 221 pink U 1.8 8.8 Tyl.Tm.12.V.Ph 3
Tyl.Sw.Tm.12.
4057 F7 ID | 683 oblong: 20.8 red LG 1.7  10.2 3
V.Bw6
4058 F7 ID 694 oval 183 red LG 1.7 9.5 Sw.Tm.Ph.Cf 3
4059 F§  ID | 74.1 oblong 189 @ red LG 1.8 9.2 Sw.Tm.Mi.Cf.Sm 3
4060 F8 ID 738 oval @ 158  red LG 1.7 9.6 Tyl.Tm.12.V.Ph 2
4061 F8  ID  68.7 oval @ 17.2 red LG 1.8 9.5 Tyl.Tm.12.V 3
4062 Fn | ID 668 oval | 186 red G 1.6 9.4 Sw.Tm.V.Ph.Sm 2
4063 Fn ID  75.3 oblong 22.4 @ pink LG 1.8 9.2  Ty.Sw.Tm.I2.V.Ph 2
4064 Fn = ID | 68.5 oblong 20.5 red LG 1.7 9.5 Tm.I2.V.Bwb 3
4065 Fn | ID 672 round: 189 red LG 1.6 8.9 Tm.I2.V.Cf.Sm 2
Al 15
4Ad=)
» A3 inbred line $4°22 F6 5 line, F7 5 line, F8 3 line, Fn 3 line& A&43H(E 17).
% 17. 23 inbred line SAAS EA
5 oMY A= = At
ATHE A =23 Hzr 733 3} . HY &Y *
s W =3 e €) * * (kg/®) (briv) He s HEES
Ty2,Tm,I2,V,
20S5051 ¢ F6 | ID | 77.6 oblong: 24.5 red G 1.8 8.7 4
Sm,Ph
Ty2,Tm,12,V,
5052 F6 ID 785 oblong 228 @ red G 1.8 8.7 4
Sm,Ph
Tyl.2,Tm,12,V,
5053 F6 D 563 oval 185  red LG 1.7 9.0 4
Ph,Bw
Ty1.3,5w,Tm,12,
5054 F6 D 539 oval 157  red LG 1.7 9.2 3
V,Ph,Bw
Tm,I2,V Fr,
5055 F6 ID  70.0 oval | 21.5 black G 1.8 9.0 4
Cf,Sm
Tyl.3,5w,Tm,
5056 F7 ID 717 oval 226  red LG 1.8 9.2 DV 4
Ty2,Tm,12,V,
5057 F7 ID | 735 round : 18.6 red G 1.7 9.2 3
Sm,Ph
Tyl.3,Sw,Tm,
5058 F7 ID 684 oval 172  red LG 1.7 9.4 4
12,V.Bw
Tyl.3,Sw,Tm,
5059 F7 ID 68.6 oval 20.7 orange LG 1.8 9.5 . 3
Mi,I2,V,Ph
Tyl.3,5w,Tm,
5060 F7 ID 712 oval 23.2 orange LG 1.8 9.5 . 3
Mi,I2,V,Ph
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. Tyl.3,Tm,12,
5061 F8 ID 679 oval 236 pink LG 1.8 9.0
V,Cf,Ph
Tyl.3,Tm,12,
5062 F8  ID | 70.7 oblong 23.7 red LG 2.0 8.5
V.Cf,Ph
Tyl1.3,Tm,12,
5063 F8 ID | 70.6 oblong 20.4 vyellow LG 1.7 9.2 Vv Ph
Tyl.3,Sw,Tm,12,
5064 Fn | ID | 68.8 oblong: 22.7 red LG 1.8 9.4
V,Ph,Bw
Tyl.3,5w,Tm,Mi,
5065 Fn ID 723 oblong 20.5 & red LG 1.8 9.2
12,V,Ph
) Tyl.3,5w,Tm,I2,
5066 Fn = ID 706  oval @ 19.7 @ pink LG 2.0 8.7
V.Bw
Al 16

gk A4 A4 Backcross
» VEZAA x A, 23 =4 x WA 5 24aA S4 backcrossing 515
BC4, BC57}A] &gk (& 18, 1™ 7).

3 18. AlaA A=A A backrossing

Doner
Recombination Stage Target gene Remark

Recurrent

JSR/ORN BC4 Doner ty.sm red
Recurrent firmness pink

DFN/BM13 BC5 Doner uniform red
Recurrent orange orange

CNN/CTR BC4 Doner large size big
Recurrent high sugar cherry

LCI/CTL BC5 Doner ty,sm cherry
Recurrent high sugar cherry

TBR/COY BC5 Doner crack-tolerance cherry red
Recurrent high sugar cherry yellow
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19 7. backcrossing nlHj

oh, RAEIARY D A
GESRES
~ 54 ABSel U WA, H4, 425, Jointless, FPEAS 5L BATA=
AR o] B3 (E 19),

19. $4A%Ee) BAWALR A%

Ry
At

nk7 2 78 A4 A FuAAS AR
Tyl/3, ty2, ty4, tyb, Tm2a, Swb, Mil, I, 12, I3,
V, Fr(J3), Cf9, Ph3, Pyl, Lv, Sm, 412 9,617 =2l

Bw6, Bwl2, Pto, ¥4, A<=, J2, EJ2

Tyl/ ] Tm2 Bwl Sm A
NO. BN ) 'Ty2TydTy5 Fr MilSws 1 12 13 I7 V2 Ph3CFOBWG | PylPto’ Sm2Lv - 12 EI2
T
I
118—1HSSSSHSRSSSSHRR/HRSSSSRS?;NNN
lo
219—1HSSSSSSRSSSSSRR/HHSSSSRSk\:NNH
i
320-1HSSSSHSRSSHHHHR/HHSSSSHS?;NNN
I
421—1HSSSSSSRSSSSSHSRSSSHHST:JNN
I
522—ISSSSSSSRSSHSSSSHSSSHRSTZ]NN
]
623—15SSSSHSRSSHSHRSHSSSSHSTZJNH
high
7 285 SSSRRSRRHSS S S S S S SSSHRS O N M
high
832-ZSSSSSSSRR/HSRSRSSSSSSSRSENM
high
9 32 S 5SS S SSRRHSRS S S S S S SSRRS N M
Fiigh
10 31S S S S S SSRSSSRRSSSSSSRTER S N M

11 35-2 R § § §S H § §

e}

RHS R R HS S § § §S S R S hgh NM
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12 %1 R SSS S SSRRHSRRS SRHS S 558 R S 2N
high
1336—2RSSSHSSRR/HSRRHSR/HSSSSSRSENM
high
1437—7HSSSSHSRR/HSRRHSSSSSSRRSENM
high
1538—7RSSSSRSRR/HSRSSSSSSSSRRSENM
Fiigh
16 %4 HSSSSSSRSSSRSSSHSSSRRS > N M
1774050 R7STSTS S S S RRES R R R S RIS TSTSSSTRTS H N M
18455 H S S S S HHRRHSRR S HRES S SSSR S H N M
19 00 H S STS S  H H RRES R R S H S ss s s R s s H N M
high
2043—BSSSSSSSRSSRRSSSSSSSRRSENM
high
22435 SSSSSSRSSRRSSSSSSSRRS O NM
I
2245—2RSSSSSSRR/HSRRRSSSSSSSRST;NNM
1
2346—2RSSSSSSRR/HSRRRSSSSSSSRS?:/NM
Fiigh
2435 S5SSSSSRSSRRSSSSSSSRRS N M
1
2548—1RSSSSSSRSSSRRSSSSSSSRST:]NN
I
2648—2RSSSSSSRSSHRRSSSSSSSRST;NNN
i
2749—1HSSSSSSRSSRRRSSSSSSSRS(I);NNN
1
2849—2HSSSSSSRSSRRRSSSSSSSRS?:JNN
I
2950—ISSSSSRSRR/HSRSSSSSHSSRRST:JNM
i
3050—ZSSSSSRSRR/HSRSSSSSRSSRRS?:]NM
41270 A 9,617 AHE HAF
» AT Tt FEE ExioiA RS Y3 ARE &dgiel AlFs (18 8).
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+]

°©

A7

Jointless, MS 5< EAnAZ #HAA

A4 A

<
T,

A, A, A

o] BAvARA Aw
m 7 278
Tyl/3, ty2, ty4, ty5, Tm2a, Swb, Mil, Mi23, I,

of o

=

=

=
=

AT

o

‘J:I"

3 Als
Aol &89 (3 20).

[e]
20.

‘.E"‘

ard =)

>
Ex

7.

A
i

7,968

332

12, 13, V, Fr(J3), Cf9, Ph3, Pyl, Oi, Lv,

Lv

Oi

5

Sm

Sm

1

Pyl
A Pto

Pyl
-2

Bw
12

Bw
6

Cf9

3

Tm : Ph
2a
- 2 8 -

\%

I3

2

Sw

5

3

Mi2

Mil

13

Sm,, Bw6, Bwl2, Pto,

2

Ty i Ty i Fr(

1/3

10
11
12

No




13
14
15
16

17
18
19
20
21

22
23

332704 7,968vtAE ARF

@ard =)

Fel Aol

S

A& 2071 vFAZR 63470 A 12,6808 = AA

£ 2D.

283

o EATALY A3t

FA4ATE

21.

*

&

uie)

K
@

oA 2 %

&

3 A

A

_/ﬂ

oA 4
Tyl/3, ty2, ty4, tyb, Tm2a, Swb, Mi23, 12, 13,

[

o
he

12,680

634

V, Fr(J3), Cf9, Ph3, Pyl, Oj, Lv,

Sm,, Bw6, Bwl2, Pto,

Ol2 | Bwb {Bwl2

Sm-
565

Ph3

Cf9

V2

13

12

13

Mi23

Tm
2a

Ty2 | Ty5 | Swb

Tyl

H
R
S
S
R
R
R
R
R
S
S
S
S

S
S
S
R
S
S
S
H

19BN
67-4

o71-2

572-5
203-1

209-1

211-1

211-6
212-1
212-3

212-4
213-1
214-1
214-2
214-3
214-6
218-1
219-9
534-1
540-2
553-5
555-7
556-1
963-2
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S
H
H

S
S

964-3

965-2

565-8
73-5

73-7

207-1

207-7
90-1

n

634704 12,680ntAE AARE

Rd =)

Fef Adwkol

2070 EAmbA R 56770A 11,3400 H83S

WEHe

Bis

o

|

E9
(% 22, 219 9, 10).

o

13
=

ety

ArkARA A

o %

oA A

=
Ty1.3, Ty2, Ty4, Ty5, Tm2a, Swb, Mi23, 12, I3,

22. 58A%F

-
It

A7

A4 A

~

o
he

11,340

567

V, Fr(J3), Cf9, Ph3, Pyl, Oi, Lv,

Sm,, Bw6, Bwl2, Pto,

Ol2 | Bwb {Bwl2

Sm-
565

Cf9 . Ph3

V2

13

2

I3

Mi23

Tm
2a

Ty2  Ty5 | Swb

Tyl

S
R
R
S
S
S
S
S
S
S
S
H
R
S
R
R
R
R
R
S
H
S
H
R
H
R
R
R
S
S

20BN
645-5
646-2

647-9

753-5
754-5
755-4
751-5
752-2
238-2
756-2
648-7
652-13

910-10

913-1
695-2
916-3
763-2
658-5
659-1
904-1
766-4
766-5
905-2
905-20

906-9
909-5
741-5

742-3

743-3

745-5
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7468 H S S  H S S i S R

5677/0A 11,340vtAE HAT

Resistant

susceptible

a9 10, BAn] Aoz =& AR

GAE)

> 54 AlFEel e WEAEe 207 BAWARZ 39670 7,9208 & AA St A

2839 (& 23).
3E 23 SAAITES EAMAAA A

Tm | Mi Sm Bw | Bw
21BN | Tyl | Ty2 | Ty5 | Sw5 % 23 J3 I2 I3 V2 | Cf9 | Ph3 565 012 6 12
645-5 S S S S R S S S S S S S R S S S
646-2 R S S S R S S R
647-9 R S S S R R R S
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S
S
S
S
S
S
S
S
H

R
S
R
R
R
R
R
S
H
S
H
R

H
R
R
R
S
H

753-5
754-5
755-4
751-5

752-2

238-2
756-2
648-7

652-3

910-9
913-1
655-2
916-3
763-2
658-5
659-1

904-1

766-4
766-5
905-2
905-7
906-9
909-5

741-5
742-3
743-3
746-8

|

396704 7,9200tAE AR F

vk F =3 AdAE

QA=)

=
=

}o] Hybrid

3|

= TAAECZ F1x3E A4 wj

O AadH

tht 1323t thv] 2355, &35 1525 v 235<

o

B 15283 iR 25,

- 3

0 2017d 29 7Y, 407 EFoldl A}

0 2017d 44 18¥
2017 44~64

7%
- Al

42

- A

P
- .Tﬁ3§

EFA

<

5h9-

- A21A] : 150cm x 50cm 2F Aul)

o

2

1o
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2k EnfEE 120-1508) 2]

T 20174 74 ~ 94

AL T BAF ST 4

ZIEREE ¢ E7 R st o) At

O N@zH
(D) Pink oz ZFALAY
- Pink the} FI hybrid 153 o8k 2352474
- 108 zte] AL %717} Wen] BERe| oy
B, 5y Sol UpgAel Sol WAL Auz

=
==}

o]2]2NTyl.3), ErERA}o]no]22N(Tm), A5(Mi), A
=o]H(Ch), HFHHEESm) Soll WHEAS Ay ok

- 114= A7to] 82.3cm 2 FXF A=ol HFF| opje @2 ZAol ) dUsta ddsh,
3hshulo]#2(Tyl.3), ErfERAlo|Into]H2o(Tm), A5(Mi), AlEr82), HRAIYIZH), dFoH
(CH), AFHIHEM Sl multi WHEAS AY o] s

- b 3% =T dHE(244) Eo 3 33 A=) Aste] Aol 4t AR o 5
TIIlon, STMISAEE Bl AR A GE 24, 2" 1D,

# 24. Pinkth¥} ErnlE F, Z2A8Ad A4
7 Fad FF
BN ag wz M g g T -
2% %7 g A = @FE A 33
2017 (cm) (@ . (kg/®) (brix) 5eh)
» Ty1,3.Tm.
101 DD % 832 217+58 oblate G 15 6.2 8 3,689 ©
[2.Fr.V.Sm
TyL3.Tm.Mi
102 DD % 81 220+52round G 17 64 8 3,743 S ©
TyL,3.Tm.M
103 ID %= 776 206+48 round G 16 65 8 3,507 S ©
TyL,3.Tm.
104 ID %= 786 215+51 oblate LG 14 @ 65 8 3,663 ©
12.Fr.V.Cf.Sm
Ty1,3.Tm.
105 ID % 837 227+6.2 oblate LG 14 6.3 7 3,869 O
[2.V.CE.Sm
TyL3.Tm.
106 ID % 842 223459 oblate G 15 6.3 7 3,799 O
12.Fr.V.Sm
TyL,3.Tm.Mi
107 ID % 805 225457 oblate G 15 65 8 3,833 ©
12.V.Sm
TyL,3.Tm.Mi
108 ID %= 784 230452 oblate DG 17 = 65 8 3,910 *
12.Fr.V.Cf.Sm
Tm.Mi
109 ID % 827 227+58 oblate DG 15 6.3 8 3,872 ©
[2.Fr.V.Sm
Tm.Mi
110 ID %% 786 220456 oblate DG 14 = 6.2 8 3,750 ©
12.Fr.V.Sm
Sw.Tyl,3.Tm.Mi

111 1D % 821 233452 oblate DG 16 = 6.8 8 3,961 *

12.Fr.V.Cf.Sm

112 ID %% 856 230+57 oblate G 14 65 8 3,918  Tyl3TmMi. O
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12.V.CE.Sm
Ty1,3.Tm.Mi.

113 D =% 837 232+62 oblate G 14 6.4 7 3,950 O
[2.V.Cf.Sm
Ty1,3.Tm.Mi.

114 D % 823 228+54 oblate LG 1.6 6.7 8 3,876 *
[2.V.Cf.Sm

L5 D =  85.3 228+57 oblate LG 14 6.2 8 3,887 1. M. ©
(o) i s - ' ' ’ 12.V.Cf.Sm

116 D Z 805 226+52 oblate LG 14 6.5 8 3,842 Ty1.3.Tm. M. *

. T J.< ODlate . . s

(e H) ° 12.V.Cf.Sm

b a4

e LI T TEE TR T EER

a9 11. Pink 3 Adzdt

(2) Red 3} =FAEAH

- Red o=} F1 hybrid 13%3tel tigh 2384408 A5 7P 975 223e st

- 134E Hzlo] 7t A=o|1 Yo Hol| FYs AE 2002 mlS- grkste] AAgo] 955,
gshato]2i2o(Tyl3), ErfERA o] Zrfo|HATm), AF5M), AlesH02), THF-IFH(F), vHl9=H
V), AFHHEm Foll WH8-e Ay k.

- 1368 Hds 235g0 2 tigto|n of7jae Fe mAo|n AESFE g0l B xFo R Fsnjo|Y
2(TyL3), WA ESHl)H2ASw), ErfErAto]gule]&iATm), AFM), AEH0), Hh9=H
V), AFEHEmM Foll BBEAES AU glo] Ausisich

- Ak 23 unF(ED) 2o A%, 357 Eon, AFHWEOm), RHAIESHlelEASw) T2
Aol Betd ol s7HISAIES Fokod AT AEY (& 25, 19 12),

# 25. Red & EvlE F I E A3

7 It T2
BN e sz g ge UTTY .
23 7] Iy A . Y= (g7, W g Ag 3
2017 (cm) (@ W Kkgle) (bri) 5eh)
- TyL3.Tm.
131 ID = 829 227%x47 round U 1.7 4.6 9 4,093 ©
[2.Fr.V.Sm
Tyl,3.Tm.Mi
132 ID % 825 223+4.6 round LG 1.7 4.6 9 4,021 BV ©)
133 ID %= 837 226+4.8 round LG 1.8 5.0 9 4,082 Ty1/3.Tm. ©
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Fr.I2.Sm
Ty1,3.Tm.

134 ID = 825 230+38 round LG 20 5.2 9 4,145 *
[2.Fr.V.Sm,Bw
Ty1/3.Tm.

135 ID = 804 232+46 oblate U 18 50 8 4,183 @
[2.V.Sm
Sw.Tyl,3.Tm.

136 ID = 788 235+43 round LG 1.8 52 9 4,237 , *
Mi.I2.V.Sm
Tyl,3.Tm.

137 ID = 849 225+4.7 round LG 1.8 438 9 4,057 @
[2.V.Sm
Ty1l/3.Tm.Mi

138 ID = 787 230+4.9 oblate LG 1.6 46 8 4,147 2V O
Tm.M

139 ID = 837 229+45 oblate U 1.7 438 9 4,129 @
12.Fr.V.Sm
Tm.Mi

140 ID = 782 230+50 round U 1.7 438 8 4,149 O
2.V.Sm
Tyl,3.Tm.Mi

141 ID == 779 232+48 oblate U 1.8 48 9 4,188 @
[2.Fr.V.Sm
Ty1,3.Tm.Mi.

142 ID = 865 224+44 round LG 1.7 5.0 9 4,039 oy O
Ty1,3.Tm. M.

143 ID = 834 222+42 round LG 1.8 5.0 9 4,003 2V Sm @

144 ID =9 836 233+4.3 d U 18 48 9 4,201 TyL3Tm M ©)

ol . T4, roun . . s
CL)) < 2.V
145 D = 7625 228+4.0 round LG 1.8 50 9 4,111 Ty13.Tm M ©
. T4, u . . y
(gu)) M 12.V.Sm

13 12. Red 3 Azt

(3) Truss, Cherry EntE Fixg ALA g

- oy 9 UeEnE ZIAEAHo R 223S AUt

- 152 Folg o= 66g A=l ¥¥oly Axrt £ FAAH|O7L oS- FUtH, Fsn}
o] 2(Tyl.3), EnkE=RALo] Fubo]H2(Tm), AFMi), AEH12), THAZH(EY), HHlZH(V),
AFHHE0m) S WEAS AYL e 3o g Adsigin.
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- ToAE B eErtER 2 A0l 9 bix 922 B 5940 S50, WA S gl
Sw), Zshlo]HA(TyL3), ErfERAe]THlo|H2ATm), AlESH012), ¥HIZH(V), LIgo=(Ch)
ol B3-S Ay ok

- L ENE 1545 iy *“(31]15}5]‘4) 1oy #FAdo] o woH, gslvtolgl 2, PN =
=9 S A3, s7HESAIEE Bt AU A (F 26, 1™ 13).

¥ 26. Truss, Cherry EvlE F ,LJL‘%}/\]@ 47

1) Rasw o} 2~2k
BN ags gz O e gy TEETE ]
e oIy M = (g/=, v A x> =%
2017 (cm) (@ o kglo) (brix) 750
B TyL,3.Tm.
151 D <= 788 62+3.0 round LG 1.5 7.2 8 3,115 (@)
[2.Fr.V.Sm
Ty1,3.Tm.Mi
152 D = 785 66*+3.2 round LG 1.7 7.4 9 3,315 2.5 *
Om
Tyl,3. Tm.Mi
153 D =< 789 68+£38 round U 1.5 7.2 8 3,415 S @
OIM
Sw.Ty1,3.Tm.
154 D =% 766 23+21 oval LG 15 9.2 9 3,248 *
12.Fr.V.Cf
TyL3.Tm.
155 D =% 754 19+22 oval LG 14 9.0 9 2,688 ©
[2.V.Cf.Sm
TyL3.Tm.
156 ID = 789 1819 oval LG 1.2 8.8 9 2,646 O O
T
TyL,3.Tm
157 ID < 800 24%+27 oval G 1.2 8.8 8 3,388 @
[2.V.Sm
TyL,3.Tm.
158 D S=x 787 23£22 oval G 1.2 8.7 9 3,249 O
[2.Fr.V.Cf.Sm
Tm.Mi
159 D % 785 18*+18 oval LG 14 9.2 9 2,632 ©
[2.Fr.V.Sm
Tm.Mi
160 D <T=x 786 2021 oval LG 14 9.2 8 2,814 (@)
[2.Fr.V.Sm
Ty1,3.Tm.
161 ID = 81.2 18%+20 oval LG 14 8.6 9 2,548 ©
[2.Fr.V.Sm
Tyl,3. Tm.Mi
162 D S=% 804 20£19 round LG 14 8.6 9 2,926 2.V.CE O
Tyl,3.Tm
163 D = 778 17£22 round LG 14 9.1 9 2,422 2V O
Tyl,3.Tm.
164 D % 783 18%+24 round LG 1.2 9.2 8 2,576 ML ©
1.1z.
Ty1,3.Tm. M.

165 D Z 795 22+24 oval LG 1.2 8.7 8 3,108 (@)

12.V.Cf

166 Tm.Mi.

D Z% 784 20%x25 oval LG 14 9.2 9 2,870 O

() xD 12.V.Cf

167 D Z 776 17+22 d LG 12 85 9 2,625 Tm.Mi ©

) +2.2  roun ) ) ,
(chul) N 12.V.Bw

36 -




15 154 166 165

a9 13, Fol¥, BEE Adxd

CRd=
> IRASOE F1x3S 243 wHliste] Hybride wheal 2PEAdS AARh
O A2#d

- A B 18293 ] 2355, et 223 o] 255, &9 152 i) 2%

- 950 2018 1€ 44, 407 EFolo Hup

- A2 2018 3¢9 9¢

P

- 2= 20189 3959

- A 2% 31 EAM)

- A2 A= : 150cm x 50cm (2= Al
- NEFS 12 291E

- 23} BEnfEE 120-1508) #g

- 3} 20184 62 ~ 8Y

- AEAA  BA} AL

- 7R - 7R A o) Bl

O N3z

(D Pink 3} =LA
- Pink th} F1 hybrid 1829}l thet 2969 AAAE 23} 718 7 329 skt
- 212& BT 227ge = aggel ool Rom gshutolY s AF, THAXN, degeld, A

A Sl Aol Sl Wd< A %‘E}
- 215% Ws 232go = AIptv)E 33 gEe) FEdo] E2 3o g, dshlolg(Tyl3), Evt

Exzjo|gdlo] ] 2Tm), vEAIE H}OlﬂidSW) ANES8(12), 2RO ZB(FY), vhale)z8(Y), ol
ol H(CH, HAF-HHGmM) Sofl YBAL AUz Ytk
- 216= A3Yo] 72.3cm=E &L AT oAMS AE HAol 3y} ddstal, shute]2(Tyld),
EvlER o) Tulole 2ATm), AHMi), AR, WAHZHV), SRAZHED, 2ELolHCD,
AFYE(Sm) Sol] multi WHEAS AU glo] Adksiaich
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- AdE 32 BT tHISET 3t S0 disiy o] wom WM E o st

(3 27, 1§ 14, 15).

3 27. Pinkths} EnlE By ZFAEAE 4337

2018 b3 gl ) = ) Ny A e 7 AE ©@x TE
=9 %7 NS R R R R CTE- 1 B - P he
BN (cm) (@ (cm) (cm) v kgl/®) (brix) %
deep Tyl/3.Tm.Mi.
212 ¢ ID = | 798 227+51 62 7.0 DG 1.7 5.8 4,095
oblate [2.Fr.V.Cf.Sm
deep Tyl/3.Sw.Tm.
215 | ID &= 781 232+49 6.7 | 75 G 1.7 6.2 4,183
oblate [2.V.Fr.Cf.Sm
deep Ty1/3.Sw.Tm.Mi.I2
216 ID =% 723 23054 65 75 DG 1.6 6.2 4,149
oblate V.Fr.Cf.Sm
219 deep Tyl/3.Tm.I2.
ID = 795 223+51 6.2 @ 7.2 LG | 16 5.8 4,023
(o e oblate V.Cf.Sm
220 Tm.I2.V.Fr.
ID % 762 207+56 58 @ 6.8 oblate: DG 14 6.4 3,735
(o)) Cf.Sm
v
8-
i
-
.

TETTTeY

19 14. Pink tl®} F1 hybrid A2z

g £ (Brix)

3
4 + = = -
4

18-212 18-215 18-216 18-219 18-220

2= (kg/®)

18.212 18-215 18-216 18-219 18-220

% 15, Pink i3 Adxd g%, A=
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@ Red thzt ALY

- Red the} F1 hybrid 1223l 0§ 2358 4448 23 71 958 223e Aueis

- 237¢ 7o) vj$- FYskT oAl light greenolm A% 18, W brix 52 Ao, spujoled
ATYLY), WHASEul0]H 245w, ErpERAol ol ATm), ASSH1R), FISIZHW), H5y
HSm 5ol WAL AUT gl

- 21 HEvE 2300 Tt} el olAle Qe waloln] AESego] O xFow I
shijole A(TyL3), WHIAIS-Eulolel 6w, ErpEm Aol aulold AT, ASLHD), HFH6m
Sof Bghg4e AUT Uk

- daE 2gL olE BT Hhlgpl 2w, AR 9wt S08], HEEEGn), vAS el
Sw) 2] WHAo] o $<raled Al (3 28, 19 16, 17)

% 28. Red U1 EvlE F, 23 AdbAE A3

= 37 37 017]]1 2=
2018 28 2] 23 AE A A4 a8 A e 7= T L g
BN (cm) (@ (m) (cm) . (kg/o) (briv) (g/F.5%h)
Tyl/3.5w.Tm.
237 ' ID . & 804 226%+3.8 6.5 7.8 round LG 1.8 5.2 4,526
[2.V.Sm
Tyl/3.Sw.
241 | ID Sw 826 230+4.2 67 7.8 round LG @ 2.0 5.0 4,608
Tm.[12.Sm
243 Ty1/3.Sw.
ID =% 844 228442 65 75 round U 1.8 4.7 4,568
(s HD) Tm.I12.V
244 Ty1/3.Tm.
ID < 762 225+35 6.5 74 round LG 1.8 5.0 4,506
(i B)) [2.V.Sm

7% 16 . Red tl3 F1 hybrid A2z3
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i 2(Cm) B = (kg/®)

]

a1l i

o

o

19 17. Red i3} Atz H3H A=

(3) Cherry EvlE Fi23 ALAH

- WEERE ZF3AEAFOR 2323 AEsit

- 2582 W HF 223g0 2 thA E WEENE.H AX 15 Fxbrix 8.7 =olH, &
shatolg] 2 (Tyl.3), ¥HdfIzbto]2i2~Sw), ErfERALo|Irto]#2ATm), AlEsH12), HHAILIZH(V),
A(Ph), FFHHEOM Sl WS AU e ZFo= Akt

- 264= 98 WEENER HA9F 189g0IH F= brix 9.02 =11, dshato]z(Tyl.3), ErfErA}
o] FntolH 2(Tm), W(Ph), HHBwW), AFHBEM ol HH8S Ay Stk

- 265 9% WLENEZ RFH(HFUE) Aot WHATYLCY)H 2H(F = 9.0)0] o ¢
ste] Mkttt (& 29, 19 18, 19).

¥ 29. Cherry ErlE F, 23 A2Ad 44

2018 A7 Bz B 37 o A= Lo F®
29 %7 0 T g wa o kg S @F, WA
BN (cm) (g (cm) (cm) . (brix)
?) 7
Ty1/3.5w.Tm.I12.V.
258 ID &= 767 223 41 32 oval red LG @ 15 8.7 2,187
Ph.Sm
266 Tyl1/3.Sw.Tm.
ID &= 758 206 4.0 3.0 oval. red LG | 15 8.7 2,575
(D) V.Cf
Ty1/3.Tm.Ph.
264  ID = 784 189 4.0 2.8 ovalorange LG @ 1.3 9.0 2,362
Bw6.Sm
roun Ty1l/3.Tm.Mi.
265 ID &z 737 204 30 31 d red G 1.2 9.0 2,550 Cf Ph
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H

_IJ 258 266 264 265

‘- {;ET;:;F:'-LF-._E.:‘_&,- L L) .i: - a o e ’ m
1% 18. Cherry EvlE F1 hybrid A12=3%}

e
& 5 (Brix) *E(g)
12265 NG
88
18-264 D
a6
l 13-266 D
12.25s NG
18-258 18-266 18-264  18-265
0 220 2400 2600 2800

13 19. Cherry Ente Aabx3t g5 S

BAd=
» VAATORE F1ZE 2 wHlst] Hybrids THEal ZFAEAIE-S A%
O Agd

- A I 1523 O] 23F, d=oid 1325 div] 235, a0 1323 v 285,

Foly 3= oyl 1%F%

- 30 20199 1€ 18Y, 407 EFlolo] My}

- A2 20199 3¢ 69

- A 20199 4€ ~ 5€

- g 20199 6€ ~ 9¥

- AA 2% 32y, EYAN

- QXA : 150cm x 50cm @F AH)

- N@FT 127 29

- 23} EnfEE 120-1508 A2

- AEAA L BA §5A7 4

- 71l « BT AN el o] Helst
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O Ag2a%
(D Pink th¥} ZAAEAE
- Pink th=} F1 hybrid 1523l thet 23ee ARAIE 23 7P et 223 Adeidh.
3062 ZRIti7} 230go2 Fa1 of7fAle] Jom Y= brix 6.4 F2 Ho|qlth, Sshuto]y 2, HEES
ZHlolg] 2, EnfERAo|IHlolg X A%, AERH, RN, dadold, AFHY ol mult
ug/do] AL ik
- 3082 Ato] @om ALT}F Fol AR, Eg0] sk, Fshute]#(Tyl3), EvfERA o] =1}
olHATm), AESH12), FHlZH(v), THEAZHE), AFFIHC), AFIHGm T WHdS
Ay Stk
- Ak 232t W7 309Ut o iAde] o frste] Adst
(3 30, 1% 20, 2D).
# 30. Pnkth¥} EvlE F 24803 A4

T
* .= A 94 Hi A =3
D9 g gy B AT W AB g OV B SR 25 gpaaee
BN (cm) (@ (m) (cm) ** kgl @) (brix) -
de Ty1/3.Sw.Tm.Mi.
06 D Z 787 230448 65 74 P pg 16 64 413 V/3SWIMM
oblate [2.V.Fr.Cf.Smb
deep Tyl/3.Tm.I2.
308 ID: &= | 775 22544 6.3 7.3 G 1.8 6.2 4,093
oblate V.Fr.Cf.Sm5
316 deep Tyl/3. Tm.I2.
D < 792 223+4.1 6.2 @ 7.2 DG 1.8 6.2 4,057
(mD oblate V.Fr.Cf.Sm5
317 dee Ty1l/3.Tm.I2.V.
D = @ 802 228+5.0 6.5 75 P LG 1.6 5.8 14,113 yu
(B oblate Cf.Smb

-..“F“;:‘_-IW‘MU
TE NN .

1% 20 . Pink tl¥ F1 hybrid A=
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b {1]
B & (brix)

220
&
—— R l
o
1 W 19-308 19 18 1 17 18- 306 8-308 19 §-317

% 21 Pink ti3 A2xd 35, 9=

(2 Red A3 =LA E
- Red o3} F1 hybrid 13z=3toll thiet =3ts8 AN 23 7P 93 2x23ke Addsioin

- B1L AIR7L s<petal FErt TaL AFTEE0] wom, FshtolHXN(TyLI), HEAISEHkolH
2(Sw), ErtERRRo]IRo|2(Tm), M), AE58(2), TAIH=BV), g, A58
Sm) Sl WS AYar Atk

- 3UE Hzho] Aol oM glom ATl 2002 vl ddste] @il sl Aol e &
Foz Foputo|HATyl3), W EFHo| B 26w, ErfEREALe]|Hto]2 2(Tm), AlE=12), ¥Hl
AZBV), AFZelH(C), AFHB0m) Sl Bduigde AV ok

- A 292 dinlE o AIRtizh 20, Aol Fom, fsphlelHX(Ty), Al EsHlel# 2
(Sw), HFBEmM) SolM Wdol o =rste] skl (& 31, 1™ 22, 23).

3 31 Red Uiz} EnfE F 2§ AEAg A4

2019 N > P4 ot B S-S e B g e 7 . AN Ax | G= T L 1y A ek
BN g 7] (cm) (@) (cm)  (cm) ¥ (kg/@) (brix) (g/FF,5)
331 D = 805 232438 65 75 d LG 18 52  4p4 yy3SwIm.
. T o. . . roun . . y .
° Mi.I2.V.Cf.Sm5
Ty1l/3.Sw.Tm.
334 D = 782 28442 62 74 round U 20 50 4528
12.V.CE.Sm5
344 Ty1/3.Tm.
D = 784 225440 62 72 round LG 18 52 4408
(o) 12.V.Sm?
345 Ty1/3.Sw.Tm.
D W 877 228+46 65 74 round U 18 47 4532
(o) 12.V.Sm?
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| k&) nr 344 345

e s SRR s SRR R E s el s s e s e - clE RS e e a ]
AR 22 . Red ™3} F1 hybrid A#=3¢
2 Hem)

A4 2(g
%0

10 |
BJ
I oo
TS
19-331 |
19-331 19-334 19344

19-343

19 23. Red tia =g Az, 35

(3) Cherry EvlE Fi2g AIAE
- PRENRE 1325 APAE o R 223S sk

- 3525 HEHF 262002 U} A3 AR 172 Ao 3 FFAdolt), il
2 (Tyl3), Hbgelzntel2)ASw), EvtExio]autols A(Tm), AS518(12), Hhal#=8(V), S8Ph)
ol Urde AU s e st

- 38L& <717k whEr 97} brix 922 £31, f3ple]gXN(TyL3), Nbelzntels0w), ErkERAk

olztmlol# AT), S, WHISIZHW), HPh) ATHGW, FFIECm 5ol BEEEL
AYa ek

- ALEFe FE, S, WEA SdA gulEnd o S5 Ausid
(3 32, 19 24, 25).

¥ 32. Cherry EnfE F| 23 A E A4

T
*i gL PglA oA N A= ) B st
O ng gy T AT AT g g N BEEE g e
BN (cm: (@ (cm) (cm) ** i (kg/ @) (brix) 7eh
Tyl/3.Sw.Tm.
352 ID F=x 776 252 42 31 oval red LG 1.7 8.8 | 3,150 2.V Ph

- 44 -




Tyl/3.Sw.Tm.
38 ID = 781207 41 3.0 oval red LG 1.5 9.2 2,587
12.V.Ph.Smb5
364 Ty1/3.Tm.Ph.
ID. = 754189 40 28 oval red LG 1.5 9.2 2,583
(ThB)) 12.Bw6
365 Ty1/3.Sw.Tm.
ID =% 803 205 41 28 oval red LG 1.5 9.0 | 2,562 )
(T w)) Mi.Cf
mame s el nseesereale s 8es=- = T T EEEE RN
19 24. Cherry EvtE F1 hybrid A2z
o % (i)
s iy

1% 25. Cherry EvlE Aarx3 g% yyA

(4) Truss EvlE F123 XAdAF
- Fo|EntE 323 AIAIPoE 1x3s AUkt
- 371& B #F 50-60gel™, A7 glom FE7} brix 6.0 BEo|w, Fsputol]x
(Tyl.3), HHd9zulo]2]2(Sw), ErfERAto] Trtole] 2(Tm), AS-SH(12), BFAQZH(V), d7y
Smell WS AYaL ok
- 71L& gHlFEY ArF UM FE7F F3 WA JoAE o Zste AR AT




(% 33, 19 26, 27)
¥ 33. Truss EvlE F; 23+ A9AE A3

o=k
* Pz WA 3A Ae gz °
DIY g gy BT T AT AT g gy VA BETE e e
BN (cm) (g (cm) (cm) ** - (kg/ @) (brix) 7eh)
Tyl/3.Sw.Tm.
371 {ID . &=  80.6 50~60 4.2 5.3 round red U 1.8 6.0 2,695
12.V.Smb
374
() ID: &= 87.4 40~50 4.0 @ 5.0 round red U 18 4.8 @ 2,352 Tm.I2.V.Fr
13 26. Truss F1 hybrid A=t
4xrd =)
» VAAFORE F1x3s 23 alste] Hybridg Theal 24N s AAIE:
O N3
- 3 BA 22 i) 255, et 1025 thel 235, A9 1023 o] 2%,

828, SErE X%

_Tll——-—i:
- 34
-4

- 53

- A1

- NERS

2020 2€ 104, 407 E#lolo =}

2020 4€ 49

2020 5¢ ~ 6¢¥
20206 7€ ~ 9¢¥
2% B8R, EHAH)
- Al2Az] : 150cm x 50cm (2= A)Hl)

125 2WHE

- 23} . BErlEE 120-1508] A g

- AP

- 7IERAE

R
s71A AT} o) Bl
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O Adds
(D Pink tha} =4ATAIR
- Pink ths} F1 hybrid 1229 thet 2969 AAA D A3} 718 7 2hybridE Adsioinh
- 401: AZto] 75.9cm Aol IMITh7} a1 of7fAjo] AL Aol = brix 6.30]t}, ateluEnle]
22, e zhlo|g) s, ErfERAo|lutolf s, AE ASEN, RN, degeld, MFEY
ol Ehupgdos st
- 405 BtaE 228gA =] 1P Ax 182 wikete] difol] gk wolw, Fsioiugulole|
(TyL3), WHeizntold2(Sw), ErERAto] At (Tm), AE5(12), RHIHIZE(), 5ol
(CH, HFHHEm) ol WBAS AU e 2oz AEsigin
- Az W) A3 A2 Fom AR thhESET U A7 2o s Adet
(3% 34, 719 27, 28).
3 34 Pinkth=} EvkE F 230349 44

TF
2020 AR+ FHE Hg 3A AN A= =
29 %7 HE A AD g VM BE TE a5 gy
BN (cm) (@ (cm) (cm) (kg/ @) (brix) o
deep Ty1/3.Sw.Tm.Mi.
401 ID ! & 759 232%+45 65 7.5 DG 18 @ 6.3 4,213
oblate [2.V.Fr.Cf.Sm
deep Tyl/3.Sw,Tm.I2.
405 ID <% 785 228+4.3 6.5 7.3 G 1.8 | 6.2 4,104
oblate V.Cf.Sm
413 deep Tyl/3.Tm.I2.
ID & 772 22040 6.3 @ 7.2 G 1.8 5.8 | 3,960
(i) oblate V.Fr.Cf.Sm
414 deep Tyl/3.Tm.I2.V.
ID: & 802 222+48 64 @ 7.3 LG 1.7 5.8 3,996
(Th =) oblate Cf.Sm
-
I
4
N
0
o
4 |
;c.]'
1A
c.‘ RN R LR R RN o R W e e e

1% 27 . Pink t)2 F1 hybrid A&z
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19 28. Pink EvlE Azt Az, £EA

) Red th7 ZFHALA Y
- Red T} FL hybrid 132300 the 23158 24418 2% 7V 955 2238 A —s}aau}.

- B HIrE 5ok Aot B3 4EFEE0] Eor], FlolelATyL),
(W), ErHERAjolmlolel AT, AZM), NS, HASIEEY), Q5% 1 ACD, AR
(Sm) 5ol uEAe AU Utk

- 334 H7lo] A ol §lov] AEr} 2008 vl theksle] dale] eka Aol 4k

| WA gl 2(Sw), EPHEEAjo] Anlole] (Tm), ARE-S8(2), HhAl
S, AEBIICD. xmw(sfn) —oﬂ PP A ow

- AEE Z=ge tlF Hot 4 ,
S, AT Sl o o 3ol MRS G 3, :1% %, 3.

¥ 3. Red vz} EokE Fy 23 AR 47

BN

2020 = & Hzr Az B 3 5 AN A= ©WE T L] g e
BN g 7] (cm) (@) (cm)  (cm) ¥ (kg/@) (brix) (g/FF,5)
Ty1/3.Sw.Tm.
422 D % 805 232+3.8: 65 7.5 round. LG 1.8 5.2 4,646 ]
Mi.I2.V.Cf.Sm
Ty1/3.Sw.Tm.
427 D= 782 228+42 6.2 74 round U 2.0 5.0 4,528
[2.V.Cf.Sm
431 Tyl/3.Tm.
D % 784 225+4.0 6.2 7.2 round. LG 1.8 5.2 4,408
(mD) [2.V.Sm
432 Tyl/3Tm.
ID % 877 228446 6.5 7.4 round U 1.8 4.7 4,532
(eD 2.V
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423 427 431 432

= L — e
P PR OO0 CE XN TR KO

a3 29. Red ti#} F1 hybrid Az=%

.
Cikm it
- I KE

a9 30. Red EvtE Az A3t 534

(3) Cherry EvlE Fi=3 ALAE
- PEENE 1023 A g o R 223 Ausiit

- 443 HEHRFE 238202 Tyt T3 A% 1.82 wdste] Axte] 73

FEE EJyH
gslelddnto]gix (Tyly), HEfZnto]2(Sw), ErfERAle]Fhlo]H2ATm), AlEa8012)
ZH

8(V), 9HPh), HFEEm) Sl WS e =gz ALt

r]I.
>
Ho

- 48 F=7)= 17.8g Aol MO = special MEEPIER, ErfERA 0] Tt N(Tm), A&
(12), WFAIZHV), BPh) FHBwW) ol WEAS A4 ok

- AgxF} 4438 giRlFET AUt 33 FEVF o, WA A © Ad FFolH,
4488 57 L EULER special typel 2 AdETh (F 36, 1¥ 31, 32)..

¥ 36. Cherry EvlE F, 23 A8Ad A4

T
* g2 gl &F oA N A o}
2020 28 27 Z Il B S S R 348 Al AN A= 0.5“— /%, U5 A
BN (cm) (g (cm) (cm) ** - (kg/ @) (brix) 75h

Tyl/3.Sw.Tm.
443 ' ID = 774 238 42 3.0 oval red LG 1.8 9.0 3,094

12.V.Ph.Sm

448 ID F=x 782 178 3.6 26

oval black. LG 1.6 8.8 2,314 Tm.12.V.Ph.
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Cf.Bw

451 Ty2. Tm.Ph.
ID 80.2 201 40 28 oval red LG 15 87 2,613
(thmD) VAY

B

B

-0 W aliE R B E R E R AT RN EE R s sS .

1% 31. Cherry Ev}E F1 hybrid A@x3%

13 32. Cherry EntE Aarx3t 3t g

@ 288 3 FEAE F 23 ATAY

- 28§ 461: BT AT 118.3g0] B ol o7 demAoln Ax 1.8, Hdhuiol
2(Ty1.3), ErkErAte|Irto|22(Tm), S92, AE=1812), TI=8\), H5-=380m), &
aBBwell WEAe AYaL k.

- FEUE 466: S2M AP O of7fAlo] FLmAojm v} brixd.2 HEolw, sh)
ol21A(TyL3), WHAIEFHol2126w), ErfERAo|IHto|22A(Tm), A5M), SF-A=HE), Ales
H12), HAIHZEBV), AFEBCmel WEAEd 29 st (& 37, 19 33, 34)

337 898 B SEVE ErEF 29 AMAE 44
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2020 A Bz B 37 M e g T9
CIES IOt A D NI 2 I I St SRS I CVE N RS I B-Ee
BN (cm) (@ (cm) (cm) v (kg/@) (brix)

7=
Tyl/3.Tm.Fr.
461 ID = 825 1183 6.2 52 oval red LG & 138 52 3,546
12.V.Sm,Bw
black Tyl/3.Sw.Tm.
466 ID =& 873 926 52 5.1 round DG 17 56 | 3,241 ]
brown Mi,Fr.I2.V.Sm

Af LEE

R R R T R RN Y R
it =

19 33 288 9 ZEnE F1l hybrid A2=g

T [om)

20-461 20-466

a9 34 898, FEVE EvtE A@xd 3, 373

(<)

GAIE)

- WIBeR Fldhe 2 musll Hybrids whe 2FUAPS AN
O A@H

- 34

cFady 15%s e 2&F, dodid 123 oin] 2FE A9 1233 o] 2EF
Saladette, SEn}E 723 155

_5’]_



- 50 2021 29 239, 40+ Egloldl Hu}

- A2 20219 449 20

- 4 20219 5E ~ 6€

- gk 2021 74 ~ 9€

- A 2 HIESR2, BN

- A2AE : 150cm x 50cm 2Z A=f)

- AT 127 2RkE

- 23} . EnfEE 120-1508 e

- AL BAF 5974

- 71eREE] s ) o] AelE

O N34z
(D Pink oja} Z3HAIAH

- Pink th¥} F1 hybrid 1523l thet 23 A8AIE 23 7P 3 Zhybrids Aldeadch.

- 501 4717F % Axoly 217gel #E H¥o = 9% brix 6.0 F=olH, FFspldnlo)z
(TyL3), whdejzntole]Sw), ErfERAo|IHlolE A(Tm), AEa(0L2), FRIHZR(V), 53]
H(ChH, AFHBEOm ol EFEAE] 2oz Adsidth

- 507 HoaE 25gA = 1Tl AL 18E ddsim, oj7jMo] How sjlddulolz| A
(TyL3), EvfErzlo]gnlo]dATm), AlEH(2), THIZH(E), Tlz8v), dadolH(ChH, 4
FHEEm Tl WS AU e 2o st

- AR W 33 Aol wom iAo tMEERY o Ak 2§02 g
(3 38, 11 35, 30).

3 38, Pink th¥} F1 Z3A8AE

A7 k1l 7 AT Z=aF
001 | = | % | ¢ gz ag |t LR TR s
BN 5 - @ (cm) 7 #3 A (kg/ (brix) (g/=5| uW=HA
© (cm) (cm) i @) )
Ty1/3.Sw.Tm
= deep
502 ID 75.8 | 217£4.1 | 6.5 7.4 DG 1.7 6.0 3,913 .
Z oblate
12.V.Cf.Sm
= deep Ty1/3.Tm.I2.
507 ID 775 | 225+£4.0 | 6.3 7.5 DG 1.8 5.8 3,931
Z oblate Fr.V.Cf.Sm
513 = deep Tm.I2.V.
ID 76.3 | 208+4.0 | 6.3 7.2 LG 15 6.0 3,751
(T B)) % oblate Cf.Sm
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502 507 513

1% 35. Pinkth3} F1 hybrid A2zt

21-502
F5(ka) B3
6
4,000
3,900 0
3,800 =7
3,700 21-513 21-507
21-502  21-507 21-513

a9 36. Pink t3 EvtE Adz3t #3F U

() Red s} 23 dLAE

- Red o=} F1 hybrid 12x3tel tiet =3ts8 AGAE 23 7H 5=t ZhybridE ATEsksith

- 523 HZto] 82cmelH AFe| ol offe AL mAloln thesitt, siolTdnie]2A(Tyl)),
W9l zato] 2] 2(Sw), EvfERA o] Anto|2A{Tm), AE5H11.2), FHIKIZERV), d58olH(Ch), A
FHHEm) Sl W] 2oz AAdsigin.

- 525 Bytds 223g Ao 17l Ax 188 ddelm, oM glom, Isioldgntols
(TyL3), WHeizHtolH(Sw), ErkErAto]Autol(Tm), AlEs(12), HHIHIZEW), d&dold
(CH, FFHBEm) Soll W8S AU Sl 3oz Adeint: TS2Y ‘o= 5558

- AEEE2 Wt 2 o] wom WAe] tHlEsRET B e 2o s Adddt
(3% 39, 1% 37, 3B).

3 39. Red ti# F1 =344 &

2021
BN

S S I S R o e AN | A= | B | F
1 2 (@ | (m | (cm) A kg/ | (brix | (g/F,5

o

ot P
N
o!
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(cm) *x ?) ) 29}
225 roun Tyl/3.Sw.Tm.
523 | ID| = | 825 6.3 74 LG 1.8 5.0 4,508 s
+4.3 d Mi.J2.V.Cf.Sm
223 roun Ty1/3.Sw.Tm.
525 ID| & | 836 6.3 7.3 U 1.8 4.8 4,468
+4.2 d [2.V.Cf.Sm
533 = 220 roun Tyl/3.Sw.Tm
W | D ° |84 62 | 7.2 U | 18 | 47 | 4408 | OOV
s +4.3 d [2.V.Cf.Sm
H])
19 37. Redti 3} F1 hybrid Aat=3t
B (kag/?) = = Brix
2 21-533
1 21-525
0 21-523
P
r"/\ r\'/\ q’/\ 4 42 44 46 48 5

19 38. Red 3t EvtE Aexs F=, &

b

(3) Cherry EvlE Fixg ATAE
- PEEE 1223 AP o R 2258 Aol
- 543; "zko] 77cmolw] BFFF 22g9 EFIFolm FE brix 9.00.8 Fom,
gapladulo| 2~ (Tyl.2.3), ¥Hd Y =znto]#) 2Sw), EnFERA o] Iulo]# 2A(Tm), SH(Ph), U53o]
H(ChH, AFYHEEm o WHEAS Je 2oz syt TseHos Zx =23
- 545 <77} wEn A g EnER 3slolddulo]g] A (Tyl.2.3), ¥He)Zulo)8(Sw), E
ErtERlo]Frlo]22{Tm), S¥(Ph) HEBw) Sl WEAdS Ay gick
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- ARG gblFRT FEFdo] Eor, YA o A FFToE SAEHAY
(3 40, 213 39, 40).
F 40. Cherry Er}E F1 2394 E
2 =} oA | A= T
2021 | = | &% | 3 | #F #73 | | @ Clgs | T
BN | & | 7] |(m | (@ K (cm) HB oy | | (brix) @/, | g
° T em) R S 7o)
B Ty1.2.3.5w.
543 ID z 774 | 225 | 4.1 2.8 oval | red | LG 15 9.0 3,722 | Tm.Ph.Cf.
- Sm
Tyl.2.3.Sw.
545 | ID | % | 782|236 | 41 | 26 | oval | red | LG 15 88 | 2,832 | Tm.Ph.Sm,
Bw
553
= Ty2.Tm.
(h ID 80.2 | 21.1 | 40 | 27 | oval | red | LG 15 86 | 2532
=z V.Ph.Sm
H])
545 553
1% 39. Cherry F1 hybrid A&=3%t
CHE Brix
q] LHbg)g
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& & = =: xM7028%
GRANT NUMBER

] X 2015-582%

APPLICATION NUMBER  No. 2015582

& % : 2015 108 209
FILING DATE 20102015

& = g 201811 038 199
GRANT DATE. 10032018

A@ol Uiy A &y moj=

COMMON NAME & BOTANICAL  Solanum lycaparsicu L.
M OF THE PLANT

& 3 e A GHAE

DENOMINATION Super star
BE=awEaziz ;20104008 10%-2038W038 18%
PROTECTION PERIOD. ton0az018 -
& = = A x iuli@gl}n{g;m
TITLE HOLDER Tomato Life Science & Research
= o X AEA
BREEDER Kim Myang Kuon

f12] FFL TAFAFFEIY, AS540) Wt FFEE
FTHEN THIAUTE FAWIG

This varley 1s o cority that plant variety protection fignt i regitored
3o Plant Variaty Protestion Ack.

20184 0349 199

1970312010

IT 3% L ==
r’q?»'j 'Il\—u(>

CERTIFICATE ON THE GRANT OF PLANT VAREETY RIGHTS.

&3 = 3: M7027% X 2015-679%

Tgo| Yyl U W : EoE
‘COMMON NAVE & BOTANICAL  Sofanum lycopersicum L
& 3 o = 3: mWuol@

B ® = A E4IP ;0 201841038 19-~2038E1038 18
=y 100372018 ~ 181032038

PROTECTION Pt
B2 3 A X SEMHRARL
THTLE HOLDER Tomato Lite & Resoarch
5 P X wmA
BREEDER Kim Myung Knon

19 FFe '4*"“5_‘!'!4 A54xel e} FFEE
FTEHUN FHAUSE TS

This variety is (o certify that plant varisty
accoraing 1o Flant variety Protection Act

protection right is r

20189 034 190

= X =2
GERTIFGATE ON THE GRANT OF PLANT VAREETY RIGHTS

& & % 8:  A7082% @ H 2016-351%
GRANT NUMBER No. 7082 APPLICATION NUMBER  No. 2016-351
/@ 20164 078 209
FILING DATE 200772016
& =  2: 2018¢1 04® 102
GRANT DATE. 10042018

@O Yuiw U A sopE
COMMON NAME & BOTANI o ycopersicum
OSBRI S C
amElf0|

Bz o 2
DENOMINATION. Cha Stone TY

B3R ESQY 2018504&102~2035\504§09§
PROTECTIONPERIOD 100472018~ on047
®EEZ 2 3 A X EOEMYISATL
TITLE HoLoER Tomato Lie Scince & Research
=5 ) Xt dya
oReEoER o Myung Kovon

919 EFL TABAFFIEEY, M54 g} FIES
FEUF F5HEE TS

This variety is to cortify that plant v
according o Plant brotaction

1y protection right is registered

20184 044 10

0u12018

CERTIFICATE ON THE GRANT OF PLANT VARETY RIGHTS

& 528 M7531E & ® W 8 X 2016-3218
‘GRANT NUMBER No. 7831 APPLICATION NUMBER 2016321
/g 20161 068 229
FILING DATE 22062016
& & 8 20194028 1%
‘GRANT DATE 1022019
@Ol Y U =Y Eote
‘COMMON NAME & BOTANICAL  Saanum ycopersicum L
'NAME OF THE PLANT
@2 AE|o|

s o 9 3
'DENOMINATION Mammotn TY

BE 28 A ESI|Y 0 201991028119 ~2039H102 102
PROTECTION PERIOD. 10272019 - 1002:2039

BEE % 5 A x: E0lEMYINATL
TITLE HOLDER Tomato Life Science & Research
| o X AYA
BREEDER Kim Myung Kwon

9] FFE rﬂ&*‘ﬁum »1545-»[ o} FFEE
TEYN FEANEE 59

This varity s o cert

varioty protection right is registered
according to Plant ion Act

20194 024 11

r02i20m9

XTIFICATE ON THE GRANT OF PLANT VARETY RIGHTS

Ez2s
GRANT NUMBER

H7526% & ® ¥ & X 2017-474%

No.7526 APPLICATION NUMBER

& @ 9 20174 09% 199
FILING DATE 190082017

S & 9 2019d 2% 112
GRANT DATE 1110212019

xngo Ywy U Y : sols

COMMON NAME & BOTANICAL  Solanum lycopersicum L
NAME OF THE PLANT
& 5 o @ & : Esorry

DENOMINATION
EE® A ERNY
PROTECTION PERIOD
R -
TITLE HOLDER

s o X APA
BREEDER Kim Myung Kwon

201911028 112 ~203941028 10
1110212016 - 100212030
E0EATL(F)

Tomato Research Center

A FFE HBAFFEIY, A542 g FFEE
FEER F5AEE M

This variety is to certify that plant varisty protection right is registered
et

according to Plant Variety Protection

20194 024 11

10212010

‘-'-"'%%Xl—’d

THE COMMSSIONER OF THE KOREA SEED & VAR .,

Yy : i >\>
et

CERTIFICATE ON THE GRANT OF PLANT VARIETY RIGHTS.

T W & 81155 & 4 oW & Al 2017-476%
GRANT NUMBER No.8115 APPLICATION NUMBER No. 2017-476
9 20174 094 199
FILING DATE 1010912017

5 il
GRANT DATE
Ztgel Ayiy 5l oy Evje
GOMMON NAME & BOTANICAL  Solanum lycopersicum L.
NAME OF THE PLANT

20206 049 1091
1010412020

F % o 9 3 dyEste
DENOMINATION DaeCheong TY
FEETREAEHND 2()2()‘1(])@147°1~£()1\0‘V(H*J(75“1
PROTECTION PERIOD  10/0412020 ~ 081041204
FF w5 A : EokE
TiTLE HOLOER Tomato Research Certer
5 4 A Ay
aREEDER i Myung Ko

A9 FFL "NEAFFRIEY, A54zo| B} EFRE
THEUF FEHASE TIPS

This varisty is to cortty that plant variety protection right s registered
according to Plant Variety Protaction A

2020 044 109

TYTIT #THIeHT

CERTIFICATE ON THE GRANT OF PLANT VARETY RIGHTS

EE 3 482113
GRANT NUMBER No. 8211

Al 2018-423%
2

APPLICATION NUMBER

Q. Q-
FuNGOATE
GRANTOATE

Ago Aw 2 oY Eok
COMMON NAWE £ BOTANICAL  Sctanum ycopersicum L
RAE BF T
L 3 ;@007
DENOMINATION sumbo 007
FF3 s AESNT 2020407 il(bh ~£()l(]k!(h
PROTEGTION PERIOD 080772020~
EEF L 5 A A EdEATAG
TITLE HoLoER Tomato Research Conter
& 4 4 a9a
arceoer Kam Myung Kuon

A FFS "HNENFFRIY, A54Fo] g} FFRE
FHEY FHHAEE FIPYH

This variey i to cartit that plant variely proteciion right i resistered
according to Plant Variety Protection

20204 0749 069

08/07/2020

=HF ALY

EZRIZYNE EAA

FEFRE QU5 &4 2019- 388
4997 2019. 8.26.
%3 244z 93 2019 - 959

4 & 9 EvE

394 292E

ZF 9 U EvEATA(F)

F & FARE AT ALT 2B THE 590, , 15 1058

2019308926

%%sl.i%%ﬁdi

s

FAA

M E &4 2020 - 480

Azt 2020.10.15.
E94 SUNE 94 2020 - 1002

&1 FARE AFA AU 23F FH2590,, 15 1055

20204109159

HR007 FTHDTTH

o|\
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= v &} mih Aol o] AAeho g ARSI AL, HAlE HREAQ] AEo A¥EE #Ee)
o ATt BEE ErE A4do] & As ZMo] H AHAA #AKY F
= A g =AMatster-M, ATAGO Co.,)& A3t =43

Q) s B4 BErtes A2 A5 244 SAMEY] G EEFS WP k&
BEntE7E st on ANIAE At 5 GEFA T HUIE B
=2

@) dEErEE HEAY2ze] =2F17098 #F A 234E FETAA 73 &
om A JAAMAZA AFAA FH FFUHH FF9 S =
ATt

(G) WIAEOFEF 1704/1706/1707C ®ED Au|zio] oflF 9rdigon Ax At
A3 1P o ® FAMX A o] EnfEX ALY HAE AFAEE ST

3® 2. 97tE
z}ﬂ]
O B NC = I Bl = = e
3w | e | @-a
GSP1 k2~E} 25 VA 7 =] 4.2 4.13 | 227.50
GSP2 T3 2~ Ef 27 s 7 ol 4.7 3.58 | 198.75
GSP3 W 7= 25 = 6 = 4.3 4.83 | 207.50
GSP4 e 26 = 6 = 3.8 4.03 | 253.75
GSP5 | Bl 25 = 5 A& 3.9 4.78 | 220.00
GSP6 gy = 28 = 6 T4 3.9 410 | 228.75
1701 F1=% 33 = 5 o 3.7 472 | 171.25
1702 F1z3 32 A 5 o 4.5 5.03 | 185.00
1703 F1z=3% 28 AS 5 = 4.2 4.95 | 170.00
1704 F1=3% 27.5 A 5 o 3.9 5.03 | 221.25
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GSBS | & ool 2 23
1709 Flz=¢ 26.5
1708 F1z=% 27
GSR1 | E2x7l4 24
GSR2 | HEX2ES 22
GSR4 | =AYy 26

7.9 5.18 | 105.00
4.4 3.65 | 240.75
4.3 3.45 | 231.25
4.6 3.50 | 218.75
3.9 3.45 | 237.75
4.8 3.75 | 233.00

1705 F1z% 30 7 7 o 38 | 4.15 | 233.75
1706 F1z% 24.5 = 4 = 3.7 | 4.88 | 246.25
1707 F1x% 315 53 4 = 47 | 4.53 | 24750
GSS1 %0110 24 = 5 o 74 | 7.90 | 42.50
GST1 At 22 3} 7 I 25 9.15 | 20.00
GST2 Eass 21.5 = 7 A 24 8.65 | 23.25
GST3 o) 311 23 = 7 = 29 8.68 | 25.25
GST4 o) 12 26 = 7 I 26 8.30 | 23.00
GST5 o) 313 23 7 7 T 22 8.38 | 26.25
GS01 | =47} 24 3} 6 e 27 7.93 | 17.50
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1) FAAE: F) 2204 ATAA FAel o] 8T FH2AE £33
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AEAObd HA fRS ddsial Alspe] NEATIE AFSE] 4 ﬂ]’ﬁ& =71
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1
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=
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T 22 o7 7R Al os) Aol HA = AFolth

A

Hu JHeF =7 v

ol

ol

o7 FAHEY FoA

S
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5ol ool TAFozA EYU] H

i

P =E 5
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H
<

B o] ot

3 Aol &

&}

ANA ST A4 ATl sl B A

s & 107HE o]&3t] A

Tyl, Ty2, Ty3, Ty5, MV, Swb, V, Tm2a, Fr, Ph3

L
) .

83 n}7

i

el

iy
;.OO

. 3-1 ATE A vl 7 AP AR B Ao 2HY

Ph3

Swbh

Mil

Tm2a Fr

\

Ty5

Ty3

Ty2

Tyl

Line
No.

Red
Red
Red
Pink
Pink
Red
Pink
Red
Pink
Rin

S
S

S

R

10
11
12
13
14
15
16
17
18
19
20
21

Rin

Pink
Pink
Red
Pink
Red
Rin

S
S

S

Rin

Pink
Pink
Pink
Red
Red
Red
Pink
Pink

Rin

S
S
S

22
23
24
25
26
27
28
29
30
31

R
R

Pink
Red
Red
Red

H
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32 R S R S R S R R R H Rin

33 R S R S S S R R R R Rin

34 S S S S S S R R R S Red

35 R S R S S S R R R S Pink
36 H S H S S S R R R S Pink
37 H S H R R S R H H S Pink
38 S S S R H S R R R R Rin

39 R S R R R S R R R R Rin

40 R S R S R S R R R R Red
F 40 AFS o3l AFHL AT A Tyl Ty2, Ty3 L Tysel tha AFA A
52 54 ¥ 5 A90m, SWol tisiAE AZH A% ALY & ek e g A
P4 ATL AT T F AUk EF YA Fdo] e 1eIIs ALIE At
o A4, BBl S5 ASSS A ASSE TFHC Yk Bl A7)
A B WA U= EvtE B3 9 BY wold o] B AFHL HA ASS
WLiE B Austgon 9 ASEEe AWM Sote] o5 B AFH FAAE =9
shel wAAZTH

@ $5 A4 ABel Pl YAz FRAM F4FA ST AAAF
oq];d zﬂ@ 4 BziulAE o] 83 HAGA HAAS AAS Ay 1. 3-29F 2o ¥ HA

83k A npA= Tyl, Ty2, Ty3, ToMV, Swb, Rex, Asc, Ve, Pto, 12, 13, J3, Ph-3 1&g
3010 52 olgSisin 2 A Wl AR Uol Yol S35l nelsh AL
718 Aus B UAA, WEAo]l S48 AFSL AL ASSS Hsidr. ErlE

2 A & ol
AT BUASA A AL EoE B 2 0 el AT APY] B
ou, B FEE 62 brix® /Y Egon W IFe 3200 02 /MY FALL o
i o] F F 18715 S ol &3te] A R $AHEYA T stk (1. 3-D)

£ 32§48 2AALE A A 2 P2 EvkE EFSHE AYATY SHRY

AN Asw | =¥ 3}y | HEHF I BAE | B=E W3
HK-16-23 D A 261.8 red F 6.0 12,J3,Sw5,Tm,Cf9,Ty
HK-16-40 D T 226.7 red F 5.8 Asc,12,J3,Tm,Cf9,Ty
HK-16-49 ID AT 236.5 red FF 5.3 Asc,12,J3,N,Swb,Ve, Tm,Cf9,Ty
HK-16-50 ID T 308.8 pink FF 5.5 Asc,12,]3,5w5,Ve, Tm,Cf9,Ty
HK-16-52 ID I 256.5 red F 5.2 12,J3,5w5,Ph3,Ve, Tm,Cf9,Ty
HK-16-57 D AT 240.6 pink FF 49 Asc,J3,5w5,Ve, Tm,Cf9, Ty
HK-16-59 ID AT 240.1 pink F 5.0 Asc,I2,J3,N,Swb5,Ve, Tm,Cf9,Ty
HK-16-60 ID B 236.6 pink F 6.3 Asc,I2,Swb,Ve, Tm,Cf9,Ty
HK-16-63 ID T 299.9 red F 6.1 Asc,12,]3,5w5,Ve, Tm,Cf9,Ty
HK-16-67 ID T 280.1 red FF 5.8 Asc,12,]3,5w5,Ve, Tm,Cf9,Ty
HK-16-68 D I 270.1 pink F 5.5 12,J3,5w5,Ve,N,Tm,Cf9, Ty
HK-16-73 D round 196.8 pink FF 5.4 Asc,12,J3,N,Sw5,Ve, Tm,Cf9,Ty
HK-16-75 ID round 320.2 red F 4.5 Asc,12,]13,5wb,Ve, Tm,Cf9,Ty
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HK-16-77 ID round 220.3 red F 4.8 12,J3)N,Sw5,Ve, Tm,Cf9,Ty
HK-16-79 ID round 286.4 red F 54 Asc,Ph2,12,J3,5w5,Ve, Tm,Cf9, Ty
HK-16-82 D round 220.9 pink F 5.5 12,J3,Mi,Swb,Ve, Tm,Cf9,Ty
HK-16-91 D round 189.8 red F 6.2 Asc,I2,J3,Mi,Sw5,Ve, Tm,Cf9, Ty

* D determinate type, ID Inditerminate type

** MF midium firm, F firm FF very firm

*** Asc alternaria alternata, 12 fusarium oxysporum race2, I3 fusarium oxysporum race3, J3 Fusarium wilt, Ph3 phytophthora
infestans, Mi Meloidogyne incognita, SW5 tomato spotted wilt virus, Ty tomato yellow leaf curl virus Ve verticillium dahliae,
Tm tomato mosaic vius(Tm2?* type), Pto pseudomonas syringae pv. Tomato, Cf-9 cladosporium fulvum race-9

59 51 $AEY AAEE 9T A o 93 EvE FEEAE AAA5Y A

=
EA4

2. 83 2 A EnE o4 msl0® =Y SAEAAT 84

7 As 9 H
D FAAE: B2 L AEAENE $HEYY ASS K45 A 4
7] fistel msl0® #AAE ol §FAT A BhAF EviEd $
of 7l REAT F S4RY BE BNE EvLE ASY o8 #7
9 olmel AW A 4L BAA o F A5 A
gae =Ysh] SAsted wilE shel Fe Asgon, s

3
|
Jo}oﬂ gE taErE
o BCGREE 2357
A waE AAEAH. dE dAF ErE SAEY S ol&d 7] EHFAT

‘14TA0A-T" o $HEY FAAE ms-100]9 Do) He o] e BEAL €y
TE AL 7h AFeln 1 7Y BPoE Hw R wgHe] $5% 54 e
Witk 7)) TxE Fahel YA FRIE AL AN A Fol Fae) AT g
of wob A7t Aol Uold HE| EomE Aot ool YHIRE BUAT F Y
Wol AT, BAH CUTIOAT' S MES A2k 5 A HO2 FelsE S
e AAP B0 W% A4 AN $HBUHS Holr Ao WEe A A
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HK-17-20 LT

G 9.5 F2

HK-17-22 =

i) A% X ER A7 Cis Al
p
R

U 5.2 BC1

**R;red, P;pink, G;green, U;uniform

@ 8= 2AA AEe AT SEAF

HE daE EvtEd 48U EYUS S8 wiFe] ZAo A $AEUE S A=
09T40A-73} 09T40B-5 AlFS wHIKIOE 3tHom ol F AFTEL 73 A5F9 AS
A4S 7 A2 B0tk 1Eal 2709 AlFS wHEIo R ARgstATh F Al
ol 335 FA% g3 At s A Jaoz FAE Ao 100~1208 3}
T O WEAG ey B0l fAG JMAE AEste] 20574 AAEHh g A g
03 2oy Fgo] wEI 2T MAE 10~15F4 Adste] HAsigon oS
OA 2tz A7) FAAA FAE AT 53 TAES A Adg A EAEE 3%
S sPom mEFo] FEEe AT oA ZAd MATS ek 2074 AustHA
AEE ST mlEo] Halol|A EAQl MAle T ulFe] Ao HA d4E HA
U Aaolma B9 Z& A4S g MAle ZEAHT FAEY FolA wrEIR &
At 289 MAE 1057 WE Ze quulE AN FFo] A 3575 Adste] )
AEe BF Zol Huozm FAE AUtk FJdoz 53 FAE oA 1009 E5h]
7HA g o WEEXI o) fARE JHA 1055 AHAEke Auistd o ol & A EA 7L )
stebH A gt wHlE AAISIA AL WA FAE JEo = dof 2008 FHFskuTh #

shob shad widl $RE F ONRAY FAd b FAG A 539 FAE ANEE
N

dol HiSeo] BHH<e A

(D A= MAL sA £3

¢

Adsta Aoz uAgE Hde =Eetith

09T40A-7, 09T40B-5 A&, F1 2 F2 &

o
FRAALL 0T Edolo] FEato 50~600 FHAAT, 27t

&
A F7FA Bae] o3tH msl0 SAEUAL w4 green o wl-&- WHSIA AFFH
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b

o ek

S Ueld Ao 2 Greend msms, Purple
o] B 2o o
At =3 Purple AoA = MsMs,

SAAGT P 29, 325 " =49
o = Msmse A4EYS
F957] wjEo =A3] 100% A3
Msms7} &A1 EA1317] ol T80l A 2

N
Y
o
=
¥R o
4
§
&
-
I
S

2
M
o

&‘1-‘
=

(2 §HEYL &4 v 4 9 A

HZ 2Y AT IFNA FAEY A EAAE Added, oldd HES YEA
U green®]S Uelll= Map Based cloningS 314 =el7t e FHA ms 10 f-AAE
7R AEAANA F O AAMB] ARG A, glutathione S-transferase b= FH A W&
o] 3.4kbe] 9]l deletion ¥+ mutantZ7} ¥ =] aa, F, <FEAlol(purple 2)o] A
e @40 & green Moz Yehe S oty ag]a A6l wild typeols 1o
2 34kb7t EAE AteE AS #FJYT (I9. 3-3). 283 msl0 FRAE £FE A
B B2 ATEANAE AR AFE dof, o5 99 AEo] msl0 At & &
A7F Y= & F AUTH

Ralative daphiison
e ol SIG5TAA
=
&
H

Hypestatyl Coyledon R o

I 3-3 EvlE SAEY msl0 AdS A% S5 WS4 7 2 45L& AE9
2 vA A
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(3 SHEY AHE 2 EAvAY FHE&

TREY A atA 2 8-3}7] 2130 primer £
AAD-f:5 *-GGGACAAAATACAACGACGAC-3 *,
AAD-R1:5" -GCTGATGTTGATGTGAAGGAA-" 3, AAD -R2:
5 ‘-TAAAAGGGCTAGTGACTTG GTGT-3’ & 43l msl0 fAA7 /3 S48
AZ PD 3 A4 AS POE nuiste] F1& §A432 F2 AUE SA4% 3, w54

s

Green A& A Ysta, Purple AL 717 AAE A S 2 genotypingS A AT (L

2. 3-4). 71 A3} MsMs, Msms®] genotype2 712 MAS FE A FEo] 75390,
o] Msms/HAE F3E A3ty oAl 4% 23 MsMs(1): Msms(2):msms(DE & &

==
5
T AR

i}

msms (P1) x MsMs(P2) B s

4
Masms(F1)

LLLEILES anor | hapg

‘ Wikd
MsMs(1): Msms(2): msms(1) (F2) i s [EET S A

a%. 3-4. A4EY uuiFdolN FARAY A8 EAVA FHEA4
A3

4) $48EY 54 AT EX v A&

EntE Y ast dFioA SAFC ENtES FA107 msl0 849 FHA3S A
Astr] {8l F AU ASS Ads A7 a7 3-5¢9 2ok I A 7 AlFlA

3, Msms &, Msmsg <& & FREF o, JHZE MAdste] oo

o2 g8rhesty, fu7)o W XAdstr] w o %32 X 7F ul$-
Z+E o}
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16 (17 | 1819 1 20| 21 | 22 | 23

| 38 139 | 40 41 [ 42 | 43 A4

24 | 25|26 (27 | 2829|3031 (323334

45 | 46 | 47 | 43 | 49 | 50 | 51 | 52 | 53 | 54 | 55

35 | 36

56 7
HEY  232-1232-2608-1608-2608-3608-4872-1872-2873-1873-2673-3873-4873-56873-6873-7873-8873-B73-1673-1 173117312

hypocotyl, p | g | P! P @ .9 P B
ms/ms . .

msiMS L )

F(MS/MS] s e

o plplelpleolplolplsly

. . . . . . .

19. 3-5. EntE "3“534-5}"4—?5:

FF4A 9 msl0 {3 AdS % genotyping A3}

B) SHEY S8 ATSAHE A un)

THAEY FAATES S48 A d=e 7. 3-67 Zo] A9 AFES AN
Azl e §A45U AAAE (& 3-DEF msms SE/NAE o] &3t Fl& &4
BC1 A& sAstdt (L9, 3-7).

msms X MsMs = 4B IE, 68 ubj, 8 = 2007
MsMs X V-P\:;;ms (F1) — 83 U I5, 10E8 [Hj, 128 HS
MsMs X Msms (BC1F1) —= 128 & IHE, MAS 3! backgrounding
HE2E T A 42 HE 2018
MsMs X Msms (BC2F1) —= 4& 2 I+E, MAS 3! backgrounding
e 2 udl, 88 AE
MsMs X Msms (BC3F1) — 8 ¥ IE, MAS 3! backgrounding
dg 108 o ub), 128 M
‘ 2019

MsMs, Msms , msms{BC3F2)

J/ Al

Msms , msms(SX[E A1)

48 T TME, 62 L LH|L 8 E AT

SAEY msl0
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QAAE>

{u
fm
h=
fm
ofo
ox
e
jalo
:I)l:r
o\
ftlo
o
%
ofo
ox
e
juked
Jo
A
2l
Ho
ox

o As 9 oy
1D FA A5 IAAAEANA STHATY A2A T ddd Fdo] Fst WAl g, E3
WASAE a8 o 7154 Al disl ¥ AAd &8 viA= Tyl, Ty2, Ty3, ToMV,
Swb, Rex, Asc, Ve, Pto, 12, 13, J3, Ph-3 2 Cf—99] Ao s B2 vlA AA
2AEHR

27;“5_0_ 5'__/\] 3}

2 9% =l

{4

h

Q) A

(4) A A
(5) mHf: A

7

==
ZF 16 A5 FoA LA F Ao 53 gA A%, A 3ASE, SAHAEY

B2 407 Edflolo] SEste] 50609 SRate] wldlg 2ol A4

P AR A, ER9, AT 54 AP on §arA HA Y
5o Ay =4
1:1

A 2 FIA AsH sAHEY AFF mul F1 2 BCIF1 Al
A =

ik g
(6) oJaujx Awk BCIF1 AlthelAd Msmsd A EA4 A 2@ oA 2 FaA9}
Backcrossing
(7) MABCell 2] 3+ A Backgrounding selectionS &3+ A1t

. A7 A3

(D A& T3l s4EY FIXe SF4HE fs F) L9

=
= AUAFS 13 dmol 54 AAste] 5 AUAFS

A A, gA4stel §A5Ha
o

A 3A%, BaA 3ATF,

|
A FHl SAEY AlE 09T440A-7 2 F3A w2 FHESY AlS 09T440A-3 5 27

go A%

o

o zAQom A= E. 3-5 19, 3-8 2T

£ 35 A% A= 3% B3 EVE FESYE AUATY SHRA

A58 | A 5|39 a0 | 33 B9 A9 | A= 9= .
HK-18-49 F8| ID | HF | =& | 2365 red u VF 5.3 Asc,12,J3,N,Sw5,Ve, Tm,Cf9, Ty
HK-18-63 F8| ID | a2+ = 299.9 red DG F 6.1 J3,5wb,Ph3,Ve, Tm,Cf9, Ty
HK-18-67 F8| ID | a4 | &= | 280.1 red LG VF 5.8 Is,Sw5,Ph3,Ve, Tm,Cf9,Ty
HK-18-68 F8| ID | a7 | == | 270.1 | pink u F 5.5 Swb5,Ve,N,Tm,Cf9, Ty
HK-18-73 F8| ID | a2+ | &= | 196.8 | pink u VF 5.4 J3,N,Sw5,Ve, Tm,Cf9, Ty
HK-18-82 F8| ID | H+ = 220.9 | pink G F 5.5 Mi,Sw5,Ve, Tm,Cf9,Ty
09T 440A-7 Sn| ID | #HF = 189.8 red U F 5.2 Swb,Ve,Tm,Cf9
09T 440A-3 Sn| ID | a7+ | &= | 1584 | pink U F 4.8 N,Sw5,Ve, Tm,Cf9

* o]7] A U; No green, LG; Light green, G; Green, DG; Dark green, ** %=, M; Medium, F; Firm, Very firm

A=Y FAR 4= AT AHATY 542 FBAUE =AE fAskL A

o
T3 9 JAFYPor e FAEF TRAYOE FEFL 200g-300gAte] Fol sl
A RS

°F 5-6 Brix@dth. &3] WHA FAAE Ty 5 ohok




9. 3-8 A% ASS) v A, A8 D 34 FH)

msms X MsMs _ . 43 IS, 6W RHY, 8T 4% 207
MsMs X Msms (F1) —> 83 ¥ IS, 108 mHy, 128 3T
MsMs X Msms (BC1F1) —— 128 2 0}E, MAS 2 backgrounding

U 23 DY 48 T 2018
MsMs X Msms (BC2F1) —— 48 & I}E, MAS 2! backgrounding

U 6F ¥ AU 8F NS

MsMs X Msms (BC3F1) ——= 88 ¥ ItE, MAS 2 backgrounding
I U103 ¥ 2, 128 HF

MsMs, Msms , msms(BC3F2) 12% o OME MAS g 28 = adf, 4 2019
| =N
l

Msms , msms(F A1 El S4)

39,39 $FASH SHEYAAS AHE ¢ AAAS 94 HH=

48 2 OE, 6E ¥ LU 8 E B

(2) AunE F3 BCIF1 2 §4: Ad3 dl=A 3A1F3 09T440A-792F wuj =g, B3

Al 3AIS 2 09T440A-372] waj =g & 6719 wHlE &4 =de ZA=Z sk, ¢4
e AR st =¥e AR F 671 F1 =& 44 sFATH A 35
AwH] FF2 Atk (L™, 3-9).

99,310, $F S22 A2A % msms AR F1 @ BCIFL A9

=4

(3) BCIF1 M tjolA Msmsd 2] & 4wk BCIF1Athol A Z4zke] =3 ¥ ¢F 160 £

Egolo] wFdte] 4o ASAHT SEEFRE A& 0|83t total DNAE F=3}
i, 1Ad =] WEe ms &4 utAE o] &8t MsMs, Msms, msmse] FHAE S 7Hx
MAES screening SFATHH. 3-11). ZF wwj ¥ BCIF1 AldiolA SAHE FAAE
= 712 A e dde FRHFA AstY F FEEHE S Bt BCIF19A]
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Msms& & 7H3l AEA9 = ZF ASE 70-80 /MAE FESAT (. 3-6). ol A=A
£ o]83le Backgrounding A A 5= ARE ST

19 3-11. BCIF1 Mth9] forgrounding A%, A; BCIF1 Athe] $X, B; Total DNA,
G 7HISE 9 BUSHEY DK 94, D; ms #2 hAE ol 4T AP $4

. 3-6. SAHEY A F4= 93] BCIF1 AltolA ms EATAE T3 #HAF £4

AEUR S-FAFZ BC1F1 Msms Msms msms
HK-18-49 (B)J/F1 45 72 32
09T 440A-7 HK-18-63 (B)/F1 30 69 42
HK-18-67 (B/F1 48 70 35
HK-18-68 (B)/F1 51 80 44
09T 440A-3 HK-18-73 (B)/F1 49 82 38
HK-18-82 (B)/F1 42 66 41

(4) Z+7+e] BCIF1 Altioll Al Msms&-& 71zl 2l &4& thd o & Backgrounding A

- MABC AdH& 9J3] GBS(Genotyping by sequencing) WH-S o] &3ttt GBS W&
GSP 1Al A Kang(2019%5 o] A& wWrdol o Zrzte] A &ad nfz= A7 713
arm< E¢ libraryE A|2gF 3, PCR 4 2 NGS 48 FPs19ch d7144E B4 &
HtEed s F8sta, FFEH7IME A Hlwste] Zpolrhvk= SNPE tide® P1 9 P2 A
=3 vlaste] AlEe] IEHE AEE AL HIHE. 3-12).

=

ol

a9 3-12. GBS ¥4 & & BClFl A W Pl, P2 Al=s9 EX¢
2y
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- BCIF1 AltjellA GBS £4& &3t 77+l A EAE NGS #4337} recurrent parent
genome(RPG) 3 E-&S veblth (13, 3-11). Donorzl ¢ A3} recurrent3l o] Als Abo)
°] homo SNPE 7}3 ATHE o] &3t (1. 3-12 C) ALt Att 3 5&(%)2 RP Alw@
| RP+DP Alx#& x 100 o2 3}t BCIF1 Altlel o]2X] 38§ 75%02 Adae
82%°]7¢ gkol vhod Adstdt (. 3-13).

Cho4 Chos Chot Cho7 Chod Choo Chol0 Chol1 Cho12

'I' 2
—t e -.-lr- 4:-—'

Blue: recurrent parent, Red: Donor parent, Yellow: Hetero

1% 3-13. GBS £4{4lA BCIF1 /A8 Alw £4F 9 RPGY 3 H&

- A% HK49, HK63, HK67, HK68, HK73, HK822 recurrentxl & & A}+-&3F BCIF1AH)
ol A Agt MAE 42 2, 3, 2, 1, 3, 27/HAE YEsT

(5) Foregrounding @ Backgrounding A1 7§ ©]-&3F BC2F1AIt) S-4d: BCIF1 Alltjel
A Aukst 1378 2] E-Al+= HK49-1, HK49-2, HK63-1, HK63-2, HK63-3, HK67-1, HK67-2,
HK68-1, HK73-1, HK73-2, HK73-3, HK82-1, HK-82-22} Z}z}+e] recurrentzl 3} &7 )53}
OE] BC2F1 F4& SAsIAT ol TAES &4 FFt SEF o, 20184

119 5H DNAE FE35F ms A vupAE o] 83t Foregrounding selectiong <3 3}al
Z+gkt}. Backgrounding selectione Aol FAA @A 5 2 MABC A& Chipg ©
&t Be EYstaa @k GBS7IM B2 SNP £42 7hsddl Hsl] AIdHz &
o] &Ko BFA Aot

2. MAS/MABC 714te] A& A E AT L9

7F AFE=

EnlE omH] $EF A MAS/MABC 714HS 717 21438t whE A S A At &

rlm

i

U A=

S
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D #A A ErtE YgAFaTrA dagolels 45 mslofaAs dele
AT =Yt A 545 BC2F3 AlF 120 A=A 2 {-EX 1774
@ s+% % B2 407 Edolo] ko] 50602 KHI] ML) 3

(3 Ad W - Al FA1E A, 72U, NS =4 ZFHAHoH 63713 A4 T
- A EAZEE DNA %, msl0 BAAZ MsmsHAAE A
- 48 Fluidign chip £4J
- ¥ AgAd Fd2 3E
- X|ggo] T2 /MAE o] &3 BCFL T4 54
o A 23
1D ErvE AYfstAFLrolA FAHAEY FAIE SA-stuAx 20149 %8 Fl, BCIF],

BC2F1, BC2F2, BC2F3AIt & fA3L UATh webs £ AFel A= BC2F3AIH F4 120
HE o Z msl0FAAF2] genotyping (foregrounding selection) 2 414+ hetero 71 A
£ ©o]-8&3te Backgrounding A& 4 3lE 7S /HEsiATh

2 AEAS ms FAAY BAL 122 v 3PS AES T, T HAZ msloz
AFE AAD viAR BEAsHon, A HAZ msl0 F+AA SNP vhAdl o8 =T
o Zolgk AEA A SHES AR Al e ARt mA e AFAE S EAEHA
ok = 1207MS oz AAD vlAZ BEAste] 87/ A oA Msmse FHZE AEAES o
o OoH(1H. 3-14A), olF 47/ME Asle] msl0 /A SNP wlA (13, 3-14 B)oll =)
gelstygth 18y AAD mlA A= Msms €1 215 A7F Ms SNP ulA ol 4] msmsZ vFeRL;
SHE AAS AN 23 Msms@ o2 yeEyth wabs Ak 4770 AEA 9 vrEX e
) ©. 2 Backgrounding selectiong A A|staizt gkt

A) Linkage marker B) Ms10 gene SNP marker
M 1 2 3 4 56 T 8 9 10111213 151
_ > B " o =
1 BC2F3-004 ] BC2F1-061
MO17 18 13 20 2 2 023 W 6 27 8 M W0 NN Fl BC2F3-005 F BC2F3-062
BC2F1-006 2| ncarsone
BC2F3-007 n BC2F1-0T1
5| ecarion 2 | mcorior:
M 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 & BC2F3.013 30 BC2F30T6 | s
7| BeaFI01s 31| BcaFiore
[ BC2F3-016 kL] BC2F3-080
[ BC2F3-018 n BC271-082
M 49 50 §152 5354 55 56 51 S8 59 60 61 62 61 64 ol [l RcaEs b it Bcors tex
1 BC2F3-022 | a5 BC2F3-085 it
1 | BcaFions % | Bcrioss
M 65 66 67 68 69 70 TI T2 73 T4 75 76 U7 78 79 80 il |- scorien ||
BC2F3-035 38 BL2F1.093
16 BC2F3-045 - BC2F3-095
M 81 82 83 84 85 B6 87 8D 69 50 91 92 93 G4 55 98 e e T
_ 16 | _ecarroio ] @[ bcorsoss |
19 BC2F3-053 H a0 BL2F3-106
M §1 98 99100 101 102 193 108 105 106 107 108 199 110 111 112 20 | Bcara0sd i A | Bcer3i0s
21 BC2F3-055 H 45 BL2F3-111
22 | Bczraosy W % | scariaie
M 113 114 115 116 117 118 119320 23 BC2F3-058 H a BC2F3-119
° Ho \:ﬂ
19 3-14. A EY msl09] genotypingS $%+ HAAn} SNP ©

(3) 48 Fluidign chip &43el ¢]3%+ Backgrounding A%
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48 SNPo] AAAAF2] Aol 9Ix+= 19, 3-163 2ok A 1) 47, 29l 471, 3
H 97l 4ol 67), 59 370, 6ol 371, 7¥Hel 57, 8l 270, 9 571, 10¥] 7T T
Z 48719 SNP= A}-&3l9th 48712 SNP & 770¢] SNP+= assay o2l & ZZ 52 &gko
o, 27§ 2] SNPE= whE-3lo]o] & A dHheterozygous)®d 0.2 X &8 A XA A|J3te] & 39
7He] SNPol| thsted &4kt (L. 3-15, 3-16).

Assay name|Chro.| Mb Assay name|Chro.| Mb Assay name|Chro.| Mb
TBC-001 1 25 TBC-017 3 62.6 TBC-033 7 |60.8
TBC-002 1 43.6 TBC-018 4 2.1 TBC-034 7 | 623
TBC-003 1 56.0 TBC-019 4 2.8 TBC-035 8 14.1
TBC-004 1 758 TBC-020 4 1215 TBC-038 8 55.1
TBC-005 2 32.7 TBC-021 4 546 TBC-037 9 1.3
TBC-006 2 34.7 TBC-022 4 58.0 TBC-038 9 |1.603
TBC-007 2 35.0 TBC-023 4 1633 TBC-039 9 [1.632
TBC-008 2 37.5 TBC-024 5 5.3 TBC-040 9 [1.633
TBC-009 3 1.6 TBC-025 5 60.3 TBC-041 9 21
TBC-010 3 6.2 TBC-026 5 61.7 TBC-042 10 | 334
TBC-011 3 11.5 TBC-027 6 0.9 TBC-043 10 | 424
TBC-012 3 | 456 TBC-028 6 |23.7 TBC-044 10 | 50.0
TBC-013 3 | 472 TBC-029 6 |44 TBC-045 10 | 60.0
TBC-014 3 52.9 TBC-030 7 2.4 TBC-048 10 | 61.0
TBC-015 3 58.6 TBC-031 7 9.8 TBC-047 10 | 63.1
TBC-016 3 61.0 TBC-032 7 55.9 TBC-048 10 | 63.9

19. 3-15. EulE high polymorphism< Ho]& 48 chipe] @44 &
QAT AR

TBC-001 TBC-004 TBC-007 TBC-008 TBC-211 TBC-012 TBC-013 TBC-014
- - -
:
i
TBC-015 TBC-016 TBC-007 TBC-018 TBC-019 TBC-020 TBC-D21 TBC-022
i 1] - *
TBC-023 TBC-024 TBC-025 .TBCVOZB . TBC-O029 TBC-031 TBC-032 TBE-033
‘ -
TBC-034 TBC-035 TBC-036 , TECO3T TBC-038 TBC-039 TBC-040 THC-041
, .
.
"
TBC-042 TBC-043 TEC-044 . TBC-045 & TBC-46 TBC-047 . TBC-048
- -
3 3 O 0O]l& O & S 1 i=]
19 3-16. Backgrounding selectiong 9% & SNP scatter plot ¥4

2tzke) A=A olis) viAe] fRAREE B FAG AP 1Y, 3177 2o} 39
702] SNP = 271¢] SNP+= BC2F3 Altholl A £ = Ao}
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XX : red color, YY : green Emr,x\' : blue color

19, 3-17 EnlE BC2F3 Aol A 7§ A" genotypingZ 2] scoring

48 chip B4l 23] &84S A4Hg Az BC2F3 Fttol A 94.9-100%2) X &&S B
o (19, 3-18). o] & AF}ZHE 54 BC2F1 Altholl A wrEXo thdk X]&82] o]&X
87.5%%1H & A3PoA BHtd AY EE JMANA #=A YERT old olfE+ WA,
F SNP7} H-=akar, @A 11 & 129 viAE F7bshA ¥sken, + #A= BC2F1S A}
B3tA] %1, BC2F3E A&7 wiZol] A o]&Xx¢ t=4A vEytt

do 1 &

No. | Sample name | Recovery rate No. | Sample name | Recovery rate
1 BC2F3-023 100.0 25 BC2F3.047 97.4
2 BC2F3.053 100.0 26 BC2F3.059 97.4
3 BC2F3-057 100.0 27 BC2F3-071 97.4
4 BC2F3-108 100.6 28 BC2F3-079 57.4
5 BC2F3-013 98.7 29 BC2F3.089 97.4
6 BC2F3-032 58.7 30 BC2F3-094 97,
7 BC2F3.045 98.7 3 BC2F3-095 7.4
8 BC2F3-049 98.7 32 BC2F3-106 97.4
9 BC2F3-062 98.7 33 BC2F3-111 97.4
10 BC2F3.076 98.7 3 BC2F3-119 97.4
11 BC2F3-082 98.7 35 BC2F3-011 96.2
12 BC2F3-085 98.7 36 BC2F3.016 96.2
13 BC2F3-050 98.7 37 BC2F3-018 96.2
14 BC2F3-093 98.7 38 BC2F3-054 96.2
15 BC2F3-087 98.7 33 BC2F3-055 96.2
16 BC2F3.098 98.7 40 BC2F3-061 95.2
17 BC2F3-005 97.4 L il BC2F3-066 96.2
18 BC2F3-006 7.4 42 BC2F3.073 96.2
19 BC2F3-007 97.4 43 BC2F3-084 96.2
20 BC2F3-015 i7.4 44 BCZF3-118 96.2
21 BC2F3-021 97.4 45 BC2F3.004 94.9
22 BC2F3-022 37.4 46 BC2F3-058 94.9
23 BC2F3-035 57.4 a7 BC2F3-080 94.9
24 BC2F3-043 7.4

19. 3-18. BC2F3 Ao A 397) & SNP9 genotyping £4<S £3 WHE-3¢ X3&

24

mebx] MASE SNP whA o] &o] utghalstal, MABCS Al&shAl sty YsiA e 96-96
chip 7ol AHAZ AHioltt. webA 3xpd = A= 96chip 7Id 2 o]E 3l dHE=ER
E A% 9 FAENEATY $AEY #FAI BC2F1 ¥ BCF1 AF<s
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3. ToCV && m}# &4

7k AT =3
ErtE7E AASEA ToCV of ZdE™ glo] ke ow sy, FPEL

el S N8 A B3
Asbeg g Fdo) woigk IlE Foh A AFAE AAE o835t EYAUE e
3 2GS o] &3] genome wide ¥4, GBS ¥4 5<& E3) A4 444 &

i olE &
A 9 BAuAE JEst=d Aok

G R
M) A AR E0hE ARHHAT LA FHOZNE ]1F ToCV AFUAFH Ao
EASs} muol A dojx F2 W

@ s % A4 407 Edolo) HEsel 50-602 & Hshe)

(3) A|Hl: ToCV WHES 2 HE =8 E3) A3 9 7544 AA
4) &4 vt

opl

- WA, Apolgl 27t AHHASA AFE A=Y 5 A= vlolgx #4 v p
- 2E oA HE gl whitefliess FF= S8 AZA 2 A=A A=A A

[e)
- DNA 3= 9 bulk3} 2 resequencing, A &4 &AA 2 &4 Exinolz] 74

o 49 A3

(1) ToCV =% EntE A<43keo] Closteroviridae Crinivirusel] ZFE =™ Qo] 7}AA}

RIS v s Ij/‘l
R w02 WeEwEA DS $4S Be YA 2 F44 o A8 20
(24, 3-19.

9. 3-19. EntE ToCV 7 4

@ AP AQe EntE YPHILATLGN FIFAM SY AFHATOE Fl, F2 3

= S5t E%Oﬂ AZRstATE. 28y 2018d% o5 FHom Qs F2 oA
ToCV 7h A3 dWekA] oM dEe AT 5 gt 23y AE ATlA mkolH

% AZW 4 UL A AT (18, 3-20)
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Susceptible lines Resistant lines

Infected line Mermal lines
1 A

L

== = R
Py e ] g e s S s (i
"

v \ \ m W [ il W ATROAME P OTICTCRAACTITTRCTIG P
|.|| nln AMTTACTENTA ¥

m .. Nt e T FACAEEITIIONGE T RT-PCR analysis

nm CACATTATACAGCAE YRR, ¥

9. 3-20. ToCV A 3+A 741% 2 vloj#] 2 & DNA 3= primer set, RT-PCR
4E 5% 2 AEA AE

3) webA, F2 ADRIAAS ToCV 71 el 2124 Fwlo] A2aty, ANHAow A
4 g Ardes A A8S ISR

- §H7)o] Total DNA vl &rsln AgAH A3 744 Qo= HE RNA
RT-PCRol 23] nlold]~ AP RS 3olsh

= hiy

31

- A 2D Ao AdE = A EA DNAE 570A14 Bulkstshe] % 2 Bulk tube(A &
A 270 Bulke & 2709 MES o] &3t Resequencing #41, G\X/ASOﬂ 93 ToCV ##H
AFA A A3

- FAH FAAES o] &3 F2 FJoA validation test ¥, AIFAH FAA A

[elKe) [e}Ke]
ToCV A& A oA /g™, 3-2D).

ps)

m 2. F20lM EREER

Hetd AT w4 NS 8 107 4

ny—>\/v Yy

H M Wi B B

1 [ 3. DNAE Bulk&t 50 Resequencing |

AT
iSNP
SNP-index .4
=

=4/9=044 £"| 1Y

e 42

5. SNP-index2t 9/ X| 24| & dajzst
SNP-index=12] 73 &%

it
4. Z=4AE 7| 6l E0oll Alignment
SNP S7, SNP-index Al Ak

9. 3-21 F2 2o =RE ToCV AFAH A=A 5l SNP whA 7¢e

2T
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BAA=

1. EvlE $AHEY 87| ¢ AN
7h de 9 33 EvE 3A4EY FEREE §4
JAAE A7e H3x+= 1 BCFIAU S FAE dFste] FE7] MAS ol ]3] Msms
&S 712 A A (foreground selection), 2) AE A= 6-107] mlAA FEHA &

of, o] mA W& BA 8 & 9= nested PCR A4S 3 & whHo 3¢ 5& E3

3] & go] & JhA A (backgrounding selection)E AwHated BCF2EAS A 4Hs)

(D MAS 4] 95t BCF, AldiollA SA8EY sEH = 74 (foreground selection)
2 54 &4
Ob As 9 By
O FANAR: Aun] JtollA A3 HA Evte 2% PI4 25 L rin A 2F
5 % 6A%
F g A2 407 E#olo] ghFste] 50~60Y SH3F BIEdt-2o A4
MASHll ot FHZ /)4
A fAe] AP d 2A}
® oJuul: AlFE BC3F1 A ¥ BC2F2 FAF A4t

1

ok

® 0O

b 2g A
AdE YgelA BCFLATY FA4E Aastgith. doEnE 2%, JAERE 13
9 orin EVHE 239 FAES AFEE BHFde] FH/ 0 $HEY AMASE
o] g3tel HHE FAAFL AAHATH(TY. 3-22)

msms X MsMs 20174 5%

Mshds X Msms (F1} 201741 108
MiMs'IMTrrs (BCTFT) 201841 5%
20184 108

201941 5%

20199
20201 5%

96 chip X 4
5(A%]) X Msms(B) selection 20214 5%
- 3UBY NS

I8 3-22. A= EnE IAHEY 7R ukA o8 SAHEY FEEE $4
A2PE EAE. Box ?Fe] BC2F1- BC3F1 Athe] ZjAAd-2 2019 53}
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BC3F1AItH o] FA& 242t 10084 stFste] Msmsadx4E & st AR
6ol HKH 103 42741, HKH 3202 37704, HKH402%: 5274, HKH503- 437)
A, HKH 7012 49704, HKH760-2 5770417} dllEl& UERGTHE. 3-7). o]+ # 9
M2 MsMs:Msms(1:Dell e Astd & Eel5 e 235 Bt

E. 3-7. MAS £4¢ $% BCIFL At) 4EAE $48Y FAAZEA

BCsF; Alth MAS 48 E3l doA AA 2
X*-test
= MsMs Msms
HKH 103 58 42 2.56
. HKH 420 48 52 0.16
. HKH 701 51 49 0.04
rin7 HKH 760 13 57 1.96

olF 7S Tl gAZIA ATHE SMAE AEste] Ao FAS ZASATHE.
3-8). ZA#NZ YA EvlE HKH 1034|528 BCIFIAEAES Iz 220-245g
o2 Yehgon, gxE 49-55 brix M2 Vet HKH32041 % f2f BC3F1 2
EAE9 220-255g, B+ 4.4-5.2 brix B¥I, FIA EvLE HKH402 ASH
BCF A &A1 &2 352 270-285g011al, B =& 4.5-4.9 brixe] 13, HKH 50341%
g BCFAEAEY #}EL 260-290g, FE+= 4.1-5.2 brixe] et =3 rinAdl EvtE
HKH701 A&z BC3Fl 2=AE59Y #F2 200-220g, 3=+ 4.0-4.4 brix, HKH760
AZf8 BCFl 2 EAES #=L 200-221g, D5+ 4.1-44 brix ©o)Ath 21 EA <
P Sy BE AAISAA wlg FASH UdERR T mEta ol A E
o] &3ta] BC3F2 FAE §4319 .

Eia

(e

2

. 3-8. BC3F1 Atholl A Msms¥ AEAF 27150l 3 S7/AA 4 A&t A =49

FAEH 24

BC3F1A o) N L
= = L= - oo 1
AZE AA = 33 335 @ % 3 =(Brix)
HKH 103-1 3 HT 220 FF 0.4
HKH 103-7 3 HT 230 FF 9.3
HKH 103-11 3 HT 235 FF 4.9
HKH 103-13 -3t HT 226 FF 5.4
red7) HKH 103-28 3 HT 245 FF 9.5
HKH 320-7 T3t HT 220 FF 4.6
HKH 320-20 3 HT 220 FF 5.0
HKH 320-21 -3k HT 229 FF 4.4
HKH 320-23 3 HT 242 FF 5.2
HKH 320-27 3 HT 255 FF 5.2
HKH 402-1 3 HT 270 F 4.9
pinkA | HKH 402-3 735 b 285 F 48
HKH 402-9 3 HT 280 F 4.6
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HKH 402-11 3k HT 285 F 4.5
HKH 402-20 -3t HT 270 FF 4.9
HKH 503-1 3k HT 275 F 5.2
HKH 503-3 3 HT 260 F 5.0
HKH 503-23 3k HT 290 F 4.6
HKH 503-27 3k HT 280 F 4.9
HKH 503-30 3k HT 278 F 4.1
HKH 701-1 3k HT 211 FF 4.0
HKH 701-12 3k HT 209 FF 4.2
HKH 701-17 -3t HT 220 FF 4.0
HKH 701-19 3k HT 212 FF 4.0
rinAl HKH 701-22 *‘?‘?& HT 200 FF 4.3
HKH 760-3 3 HT 200 FF 4.2
HKH 760-4 3k HT 210 FF 4.4
HKH 760-8 3k HT 221 FF 4.4
HKH 760-11 3k HT 220 FF 4.1
HKH 760-19 3k HT 205 FF 4.2

*74%: F, firm, FF, very firm
(2) A A%< Background?] 3)&-& 93 NGS &4

Ob A 2 By
O FAIAE: oAnb] BCF, At A Adst = 67/0A(H=A, B2A 9 rin A)
@ DNA F%: 9432 AESF A3 9 1g o) &
@ nested PCR, library, mini-sequencing #43 %, SNP genotyping
@ 3EE HE
® wul: BC3F2 A A4+

W A4 23

Nested PCR and Index fusion
Primer design

1st PCR

1* Primer

*  Product size : 400~1000 bp
= Annealingtemperature : 58~50°C

2nd PCR

\\ 2 Primer
2 = PCR product would be better to contain 140 bp region flanking to
e cal cleavage site (70 bp each)
3rd PCR — * Product size : 160™250 bp
. G = Annealingtemperature : 58~60°C
» = Adaptorsequence at 5'
= Forward adaptor (identical to D50X primer)
ACACTCTTTCCCTACACGAL GCTCTTCCGATCT
Final Product - Reverse adaptor(identical to D7XX primer)

:GTGACTGGAGTTCAGACGTGT GCTCTTCCGATCT

9. 3-23. BC3F1 oA MASe 9oj&) Adrd 7| A9 Backgrounding selection .
BCIF1 AltlolA SNPE ®<¢l 949-& nested PCR& index primerd] s HAF
PCR ¥4 ¥, Mini-seqell ¢J3] 3 backgrouding selection 53}
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3. 3-9. BCIF1 AthollA MAS A %, EdF 42 T3 Lo +F s4EY =&

Foregrounding A3 %

nested PCRoll ¢]&t i]l-%xél‘—;% ZAPEA T (L9,

A, pink Al 2 rinA {2 47 2AFERH oéoﬁl 3

At At ol & ATE 1%

Z7|A 2] background A1¥HS 82.5~86.7%2] 3]E-S 717 BCIF1 244
31, BCF) Aol s 97.9-98.9%9) #2&<S 714 jAS Auste] BCF

/\-lo].gj\q. melA ol 3 EHA ke SNP mAES 19, 3-21004 71&d AAH

2] SNP ¥92] nested PCR ¥ index fusion¥, index primer sequencing= 964%

3h9] tubeoll ¥ o] mini-sequencing ¥+ ¥, Z+7te] index M ZE U] genotyping

7) =
S Z7|Ag oA MABC A8 $+535le] o] wujsl 2 &4 o]t}
S (o]

AA

ste] HBES Aszzre) o] AholA MASe] o8] slElE A EAS Awate] A

&3ttt

background -4

_g]

] EVREE R i g
X akgk 5% mA ue Z A8t nested | BC3F1 M tiollA | 3 E-&
BC3F1 744 B % = | PCR U & | HEH uA 5| (%)
0
red |HKH 103-1 845 14 12 97.9
HKH 320-7 875 12 10 97.9
i | _HKH 402-1 875 12 11 98.9
p HKH 503-1 875 12 10 97.9
vins | HKH 701-1 845 14 13 98.9
HKH 760-3 875 12 10 97.9

L.

I A3 zZ|MYelA 3 EEHA e SNP vlAsE red AAA ¢ 12-1471F9 3
pink A= 1270, rin Al& 12-14 /A8 = oAtk wWEbA o] FH9 AVIHEE o] &3t
o] nested PCR % sequencingd 23 1-27E A3t BCF, At & EdA= 5«]1
Helomw, I 1ol 97.9-98.9%S EATH (. 3-9). WA ol HAEAE o] &8st &

‘Eit‘r

ll

bof, 4Ol ML ol AL olg3tel FL $4 A4 2 AFE
b,

O

Y ]o o m{m
ol
o

3
[e]
=
B
<

Oll

Gk
R

-W r__

S
=

ToCV &4} ulA &A1& 93 71249

o SYRE §40 JFeP AOE BUHO A4g T3 BOF2 Avlel AT
G99, 317, mekd ol E A¥E BOIFRAYE St $HEY ¢

&

=
[}

1

Lo p

22Pd = GSP EntE ATw 3ojoA A48 v/ 2 MABC 237} o= HE &
HEO, F7HE o= ToCV d77F BoA4el tF Hof, ToCVAltie 712 A5 s3]

2 3 EvtE HE blo]g 2(ToCV)= 19989 ml= ZFEEtolA Heg BE HIL, A=
e A AA AR el AAYT ToCVe] F4e Z4sd §% 2 F38 o),
GUAE FHI S fAEI FF R QuEE A
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(1) EvlE ToCV 354 2 ZEAF &RlE upA

b 7+ =34

o] =AM ow W, JFFAHE sHA
o wEbA AFAE LA E o] &sted Al
S BYAHAGE o] R3] genome wide E4], GBS 4 5& S A
d o

= =
= =
34 A T4 B EATE Ee A% Vxdde st

b A= L gy
O FA A5 BEvlE AHPTATLANA FFo2HEH =43 ToCV A I3A 534
A EA T A FojF F2 Hek
@ vF 2 A2 407 Ed ol 3Fdte] 50~60Y SE3IF Hddhg-2o A2

=i

@ Aul: ToCV WHES 2 4% 5 5o AFH @ 254 A=

@ £ v}

- WA, el vt ZGHAEA RE AT 5 Ut Holg s B A A
- 2elRTelA HE 2 whitefliess HES 5 A L T4 AEA A

Ao ﬁ

- DNA = ¥ bulks} ¥ resequencing, A3 FHA F &4,

(th 49 23

AopA TR

@D ToCV &4 EvlE A<3) ‘0] Closteroviridae Crinivirusel] 2+ =™ o] 713+
= 1 Fd&o o3 T

3k ZgoZ Q3
choll A ToCV 7} A& W slx] gholA] %‘é% ZWH% F ok 28y g A%
oA HlolH AE HAET 5 Y= 719kS ntEF AT (1Y, 3-25).
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Ty

Susceptible lines Resistant lines

In'ected line Ncrmal lines

Actin

s

RT-PCR analysis

9. 3-25. ToCV A &8AE % Hiolz2 {2 DNA FF primer set, RT-PCR

B4e 38 449 H4EA HE

(2) ToCV A &4 w7

Oh AT B4
® 2 AA

o 2%

o whole s AR B4

@ A&d AA

ToCV A3
@A

=

=i
=

7}

CERE k)

W A= 2 Ey

O A=

(ch 2% Az

A
axi

a2 9

<
T T
_]

nRHﬂ

%
Al

g 54

)
2
)
T

]

X 4
el w1 AA
A

J
4

P

E AEASATL 2l A ToCV 24 AA A
2 A4 9 A lg ol g
cDNA &4, RT-PCREH

209 3 409 FEIo] HEUY

0Q

< o83t EntE fR HE AP T3 ToCV 2 A=
.]
b A w29l e F2 el fR7) HFel o

9ol RNA-sequencingell 2]+ putative ToCV A&A FH=k

al

ToCV Als< 77199 A2 @dd7te RNAGSRNA)E st e 728 7HA
Aok (™. 3-26. ToCV Als+z % RT-PCRE primer €714 <).
OPF1 OPF2 OPF3 OPF4 OPF5 OPF6 OPF7 OPF8 OPF9
m | Hsp70h || p8 | 3 cp
p59 @ CPm || p27 || p7 |

L - e 5 . g .
Primer ToCV-CF [5'-GTGTCAGGLCATTGTAAACCAAG-3'] corresponding to nucleotides 4682 - 4705, and
Primer ToCV-CR [5'-CACAAAGCGTTTCTTTTCATAAGCAGG-3'] complementary to nucleotides 5014 — 5041.

9. 3-26. ToCV AlE7=x @ RT-PCRE primer €714 <

ToCVe EA &

EEEEE

o
T
2= 0 55
== on)f?ﬂ‘

|

ZB% OPZE ©wlAd St HSP70 & =72 waild 7o)
gtxlo} Tk HSP ©jde] F87)%e AkF| o] A4 FElo|=
| st SAle] =8 F8), AEEeE, MErt Dok

m

S
Dl

3]

gul
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g @
SREY w2 F) EREAYHLATL
stk gEeel 1789 A2 57 A=A, 183
BNE +959

183-3 183-6 8

RT-PCR &4

183-9

a9, 3-27. ErlE 3T

o =z

i o

AR A=

ZRANA AHT A2 o] 83 ToCV

= =]
‘T‘/'\JIE

A} 178 2419 A ol A

=
=

[ez]

Eags

] o]
o] g5t EvntE 209 FE 409 fE

stk weEkA ol= ZHA
TPt (7. 3-28).

< &

o]
A
A5

D As L P

O BAAE: F) EfE Y3

T2 A SAT FIAW 224, F2A4 ) 3071

A
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(W) S5 403 Edol 9% 2 409 f5 HF: 48 53 AdA:
(th) RNA = 2 cDNA §4, RT-PCRE4

() Ad FAH= A8 X-test

(rh xd¥ 4 % RT-PCR &4

2 49 23

F) EvIE AEAFATENAE TCV AGH EF5HE A8 FFoare =9
3 24 B7HEg ol A ToCvel ﬂww% wel AEel £EAEL wushel Fl
9 F2 el gae {4sEh $4E 03 Edold HEstel wob F, 40U i
dz

dd 24< ol&sty HEAIS FdsAT. A= 102 F, ToCV A4 7)A <k
AN AE A E (™. 3-29)

AT & 30 F2 AelA 1 2 6, 10, 17, 200 ABAA HE T AFHL 0
gom, VA 2444 E B4 Btk A% Fuold

A vhebgeh webd ToCV AR fAAY 3 288 X-Test AA@ Aztolth
(. 3-10).

E. 3-10. F2 A2olA ToCV AFA FxHA f2E=

A EA & 2
AR e A AGA A Xtest
P, 1 0 -
Py 0 1 -
F 1 -
F 24 6 0.844

1 Az ToCV A&dA &4 }— F2 Fcel A wd o ‘ﬁ"‘oﬂ FEEo EvtE G
Age] dd AT 3 FAHED AeS FA & F Ay F2 FJoA &
g3t Agd 9@ FF/MAES RT-PCR &A% gur HE2HANS Hol YoA=
Band7} UEbwto Y, AFA S 1l Qo= band7b ®Holx gkt E. 3-30).
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TolV-F2
3 4 5/ 678 911 1213 1415161819 2021 2223242526272830

F2 HdolA Zdd A& o]&std A
stk wEkA ToCV Ad+d-2 A F4
af AFAAMA e} A NAE HA
A Mansilla-Cordova et al.(2018) %
ToCVe A&A oARE 23U A3 Solanum peruvianum, S. habrochaites, S.
habrochaites oA AFAHS BYcta stdch B AFo A AL ToCV A3HA A

2 PEE AP IFFAT LA Fo SAANA FHET FHAA FAAA AL
AL ol&sted wul ATl wHjste, F, F, J9S A4 Aotk 2apd = Aol
A AFAAMNAL TRES B w  Solanum peruvianumFIF] FHnF TR
Aot AP o7 Holx MAE Solanum peruvianumEFS Alw Fo AIAH FAA
7F oldEol Idsty] wiEoleta AZET. wetA AR FAAe ZEE AsiA,
AGAANA D A AAE 7HS RNA-sequencing el 3 71s3stalet AzAd.

il

<A
=
lo
N
fo
ft
a
f
Jo
=y
)
o
il
o
o
ofo
ol
£

A

=

2. Az

%_

00{

F[E oL

9 7+ o] RNA-sequencingell ¢]gF putative ToCV A& 1A 24 2
.]

A
]

¢

D Az 2 Y
b 3AAR: F) EvtE AP AsFAF LA ST FortolA A3 A 9 2
d NAY A
(1) RNA % 9 cDNA 34, RNA-sequencing (o]ulo] @Al 2] )
(th F4FdANA Fd=F Aol & Hole FHA 4

2 249 23

ToCV A&dAd 9 A4

J
i

£ Alo] BF zol2 RHole FAHAS HEdr
RNA-sequencing #4<& A& 23 F A&EZF up regulation H= FAAe] =

Q4 AN E 456709 FRAIAY. 2P F A
93/ = Vet =3 down regulation® = fH A
o] & A AMAANA 67 AR, ARG AMAdAE 35309 FRAel A 1E
AT Y BRAA EHEE A 5 240718 YES T (2. 3-3D).

do
ol
o
f

2 ol
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up regulation

Sensitivit Resistance

down regulation

Sensitivi Resistance

9. 3-31. ToCV A4 2 2474 7HA ¢ RNA-sequencing 23} up
regulation @ down regulation & FAASF
Eg ToCV AFAH H ZFANA FHAe] HHEFES 2Fopnte #9443
el A

(P<O.000DCe.2 F 57+ A5k Jo 4#Es FAS o (™. 3-32).

o

Resistance>sensitivity: 198 genes
Sensitivity<resistance: 230genes

£

v leafs (log 10)
w

L)

-

RPKM in ToCV sensitivit

0 1 2 3 4 5
RPKM in ToCV resistance leafs (log 10)

9. 3-32. ToCV AR & A d9 f44 2¢d Z29d
** §AARP S Reads per kilobase per million mapped readsRPKM)S.2 F.A), @A 44
QoA g THFE BN, G AFPH QA & HHFE ¥A

T3 GOA S FHHEH, A doA & TAFS B FAAA= ATPEA
o] Hx GO (ATP synthesis coupled electron transport, cellular respiration, ATP
synthesis coupled proton transport, NADH dehydrogenase (ubiquinone) activity and
proton-transporting ATP synthase complex) 5-©] &A13tx Aot (1. 3-33).

i ot
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Resistance
Sensitivity

ProteinID  Annatation

90954 NADH:ublguinone oxidoreductase, subunit 1
337829 NADH:ubiquinone oxidoreductase, subunit 1
328991 NADH:ubiquinone oxidoreductase, subunit 2
271760 NADH:ubiquinone oxidoreductase, subunit 4
334277 NADH:ubiquinone oxidoreductase, subunit 5
A 64111 NADH:ublquinone oxidoreductase, subupit 5
Complex Il 182060
Complex il | 38717
59916 Cytochrome ¢ oxidase, subunit 1

337729  Cytochromec oxidase, subunit 1

38715 Cytochrome ¢ oxidase, subunit 2

64177 Cytochrome c oxidase, subunit 3

128960  Cytochrome c oxidase, subunit 5b

348751 Cytochrome ¢ oxidase, subunit 63

336468  Cytochrome ¢ oxidase, subunit 6b RPKM
10252 Cytochrome c oxidase, subunit 7a 10°

Complex |

Succinate dehydrogenase, cytochrome b subunit
Ubiquinol-cytochrome ¢ reductase, cytochrome b subunit

Complex IV

77923 Cytochrame c oxidase, subunit 7¢ 10*
75 F-ATPase. FO complex, subunit A 10"
334273 F-ATPase, FO complex, subunit C 10°
340340 F-ATPase, FO complex, subunit £ 10'
337812 F-ATPase, F1 complex, epsilon subunit 10°

ATP synthase

RNA-seql.Z2H-H Lozl HH=ZHE Putative A4
O D HES= log2 Wl a2 BE WHolE Hols= A9 207 &

o2
X
r o

2}

E. 3-11. ToCV A4 QoA ddFo] 2 & 207 FAR =)

Gene Seq. Description Log2 fold change
ToCV resistance
Solyc02g076910.2.1 senescence-associated gene 12 7.60
Solyc07g007760.2.1 low-molecular-weight cysteine-rich 68 3.21
Solyc02g089630.2.1 Methylenetetrahydrofolate reductase family protein 1.90
Solyc02g087210.2.1 zinc finger (AN1-like) family protein 1.26
Solyc01g091910.2.1 phospholipase D beta 1 1.10
Solyc02g089620.2.1 Methylenetetrahydrofolate reductase family protein 1.39
Solyc01g095140.2.1 Late embryogenesis abundant protein 1.14
Solyc01g095320.2.1 BCL-2 associated athanogene 6 5.77
Solyc09g007020.1.1 basic pathogenesis-related protein 1 3.63
Solyc04g079260.2.1 phospholipase A 2A 2.07
Solyc10g076480.1.1 ammonium transporter 2 2.20
Solyc04g079250.2.1 phospholipase A 2A 1.91
Solyc01g008620.2.1 Glycosyl hydrolase superfamily protein 2.72
Solyc02g062550.2.1 cytochrome BC1 synthesis 0.63
Solyc05g009550.2.1 Regulator of Vps4 activity in the MVB pathway protein 2.29
Solyc03g118200.2.1 DCD (Development and Cell Death) domain protein 0.95
Solyc01g108240.2.1 redox responsive transcription factor 1 0.70
Solyc01g006950.2.1 syntaxin of plants 121 1.20
Solyc09g 074270.2.1 alpha/beta Hydrolases superfamily protein 1.38
Solyc 11g068440.1.1 Glycosyl hydrolase superfamily protein 0.46
Solyo04g 072070.2.1 WRKY DNA-binding protein 51 0.83
Solyc 08g067620.2.1 pleiotropic drug resistance 12 1.58
Solyc08g 067610.2.1 pleiotropic drug resistance 12 1.56
Solyc 12g036390.1.1 Calmodulin binding protein-like 1.56
Solyc03g 080190.2.1 2-oxoglutarate  (20G) and Fe(i)-dependent  oxygenase 0.21
superfamily protein
Solyco2g 082920.2.1 basic chitinase 1.98
Solyc 07g008620.1.1 disease resistance family protein /LRR family protein 1.72
Solyc07g 008140.2.1 blue-copper-binding protein 2.31
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Solyc03g 122190.2.1

Solyc 05050130.2.1

Solyc 12g0092201.1

Solyc04g 079730.1.1

jasmonate-zim-domain protein 1 0.31
chitinase A 1.74
jasmonate-zim-domain protein 1 0.60
allene oxide synthase -0.05

=3k RNA-seq o2 5-E dojzl HRZRE Putative A4

o} 2.

E. 3-12. ToCV A& QoA T o] W2 A9 207 FAA =)

Gene Seq. Description Log2 fold change
ToCV resistance
Solyc02g070940.1.1 chlorophyll A/B binding protein 1 -1.62
Solyc02g071000.1.1 chlorophyll A/B binding protein 1 -1.59
Solyc02g070970.1.1 chlorophyll A/B binding protein 1 -1.60
Solyc01g105030.2.1 light harvesting complex photosystem II subunit 6 -1.34
Solyc02g070990.1.1 chlorophyll A/B binding protein 1 -1.55
Solyc01g105050.2.1 light harvesting complex photosystem II subunit 6 -1.35
Solyc06g084050.2.1 photosystem 1i reaction center W -1.56
Solyc03g115900.2.1 light-harvesting chlorophyll-protein complex I subunit A4 -1.30
Solyc07g053630.2.1 GBFVs pro-rich region-interacting factor 1 -1.31
Solyc01g109040.2.1 cytochrome b6f complex subunit (petM). putative -1.29
Solyc04g081320.2.1 Dna/Hsp40 cysteine-rich domain superfamily protein -1.63
Solyc09g014520.2.1 light harvesting complex photosystem II -1.30
Solyc10g054870.1.1 triosephosphate isomerase -1.65
Solyc02g086820.2.1 carbonic anhydrase 1 -2.68
Solyc.12g011280.1.1 photosystem I light harvesting complex gene3 -2.46
Solyc12g009650.1.1 Blilf)unqtional inhibitor/lipid-transfer protein/seed storage 2S -2.93
Supuer?flzrilmﬂy protein
Solyc12g009070.1.1 Unknown protein -2.14
Solyc07g063600.2.1 light-harvesting chlorophyll B-binding protein 3 -1.98
Solyc12g006140.1.1 photosystem 1I light harvesting complex gene 2.1 -1.91
Solyc08g083360.2.1 NDH-dependent cyclic electron flow 1 -1.87
Solyc07g047850.2.1 photosystem 1II light harvesting complex gene 2.1 -1.71
Solyc12g044280.1.1 photosystem I subunit H2 -1.70
Solyc12g099650.1.1 Photosystem II 5 kD protein -1.75
Solyc08g13670.2.1 photosystem 1 reaction center subunit PSI N, chloroplast, -1.79
putative / PSI-N, putative (PSAN)
Solyc06g074200.2.1 photosystem 1 subunit O =195
Solyc04g015750.2.1 magnesium-chelatase subunit chlH, chloroplast, putative [ -1.43
Mg-protoporphyrin IX chelatase, putative (CHLH)
Solyc08g006930.2.1 photosystem I subunit K -1.79
Solyc12g011450.1.1 light-harvesting chlorophyll B-binding protein 3 -1.54

w2

A& FNA

Aol A

=i
=

Adoizl putative ToCV A &4
q
o

454 AAEERY 2A2e] FaAEo)

o]-&3t] F2 F el A
genomeS PCR &4
84 HdAAL F3 A

2 At ToCV
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AR =

1. Bt IAEY &87]

7E dE 2 334 ErvtE
IS AT H3E = 1) BCIF2AI ] FX
S 7F& A4 (foreground selection) 2 #}213ke] BC3F3FAE SAst=d Uth

(1) MAS &4l &3k BC3F2 Al ol A

= )=
EREERE

oph As L

U

O FAAE: 3APAE SA43 BCGRAWY dEA 2%, a4 2% %
@ 3E % A2 407 Edolo] Eshe] 50608 FH3] ul

< 9 vANS

@ MASHel o3t sel= HA AT
@ A jAle] g A
©® A2} A4k BC3F3 FA+ A4t

h 23 A3
O Hd=
+8EY s
At

o] &3l MASEA

$HBY SFRE 54
e

FE7]o MAS Hol 93] Msms3d

SAEY FHZ A A (foreground selection) 2

gsts

Ad A BCIF2FAE SASIAT. 43I EAM = ol FTAE IF5)d]
3t Ay MsMs(1) : Msms(2): msms(D)o.2 #&] 5

ol

rinAl 2%

EOIE ms 10 R84 0|8 SHEYY 2= 54

MsMs X Msms(

MsMs : Msms (BC1F1)
(:1

Ll MAS and MABC (384 chip

MsMs X Msms (BCIFT)

MsMs : Msms (BC2F1)
A:1 1 mas

X  Msms (BC2F1)

s : Msms (BC3F1)
(1:n
MAS

Msms (BC3F1) Selection

| Selfing

]
(=]

pott |

MsMs : Msms : msms (BC3F2)
(1:2:1)
Msms (BC3F2) Selection
| selfing
MsMs : Msms : msms (BC3F3)
(1:2:1)

K] !:J V
msms(AX!) A Msms(B%!) selection
- BuEY NS

96 chip X 4

201741 5%

201741 108

201841 5%

201841 109

201941 53

201941 103

20203 5T

20201 108

202149 5%

A=,

9. 334 AAAE ERtE IAEY /AR A o8 SAHEY FHEE
Red box Fe] BC3F2- BC3F3 Althe] QAL 20208 <38

54 axvd

red Al HKH 103, HKH320, pink Al HKH420, HKH 503, rin A HKH701, HKH 7602
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Awz AlE o BCFIAUZHE S43% BCF2o FAES 742 508y u53}¢]
SAEY MAS 45 Fd3tdt. 1 A3 A 65941 MsMs(1):Msms(2):msms(1)
o2 o EYHYY (& 3-13, 198, 3-35). o= dWde HF
MsMs(1):Msms(2):msms(Dell &JAsiA] 2 2=+ 2d3E Bt

. 3-13. MAS £4& 5% BC3F1 Alth A EAE9Y 4 EY

TR EA
BCsF2 Al MAS XS B3 <3 AA =+ )
AL MsMs Msms msms X-test
red7| HKH 103 12 24 14 0.24
HKH 320 14 23 13 0.03
pink HKH 420 10 25 15 0.67
HKH 503 11 22 17 2.16
rin7) HKH 701 14 24 12 0.03
HKH 760 10 22 18 3.23

0
= e ===y s 3 T
3 i =y (e e i
3 e 5 — | B e
= ey = rr— = e & Vo
oo = c el [rTey FrTED " ey
O o % [ DTy % At wnre F Sotarn
ey [y e WATAS
' AR o Batirrme [T oy
e FIrery CEoTeTy = rrarrs |
o - e s CITE) oy
ST BT o - ety
ﬁ_ B ﬁ S T i CEreT CIET] =
T s [ moay =y [ woes [XErT TS =y
r T pre=: v ERETRDy
s T Py o
o ST | mono AT s Py [TEL] ey
Py rnas ey ==
P T — oy
O PSS b R Betarra [T¥EY BASIAS
e Yo P ey
PASO i [ =oes = PASRAS
O r PAS WO T TS BASEAS CFr] BASRAS
= Y W e
-y = [ woss v - rerra [eias oy
O Pt - A [ woss BASBAS CI¥E] vy
Az e P rr—iry
[ wosr maema [ wowa bis [ woss s TN e
AOIE IS - TS T by v, e ey
O ey e T Py
1 =) ¥ v i vy & et
T Py oo Sy vy
[ A ey = ey
Pt = e
== == e =

8. 3-35. SHEY BEAAE 01837 SAEY AR B4 (3 13 PR B4 F,
AR Q% pattern, o219, ©|E ©]8% genotyping F 7H}7] o H7}13F phenotyping)

°olF XIS 5L AASA ASE INAE At PP AR Ax}
. 3-149F 2t}
- d=A EvlE HKH 103415 #2 BCF2AEAE9 #5& 220-245g 22 YEIGS
o, g=& 59-65 brix HE EANom, HKH320A% 2 BC3F2 A EAE9
220-255g, @ =& 5.4-6.2 brix Y= B A
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- Y374 EulE HKH402 AEF2 BC3F2 A EAE9 #52 270-285g ©o| 1, &
+ 5.5-6.9 brix ©]%13, HKH 50341% & BC3F2 2 EA &9 352 260-290g, &
= 4.1-6.2 brix ©] T}

- rinAl EvtE HKH701 A&} BCIF2AE=A =9 A5 200-220g, T =+ 5.0-6.4
brix, HKH760 A& BC3F1l 2 EAE2 #F2 200-221g, ¥ =+ 51-6.4 brixo] %l
th olE AFE AR A9 FARHA UEhG o E mFojE o WHEXle] ¥
7w FARSEAl UERRETEH

¥. 3-14. BC3F2 MdiolA Msms¥d &4 F 27|48 F0] 58 3/4A A A3t
=X

A ALAEY 24
BCsF2A1 4 - _ — = e (R
A= A e 33 T @ A= & = (Brix)
HKH 103-7 3t HT 226 FF 6.3
HKH 103-13 T3 HT 236 FF 6.4
red7 HKH 103-28 g HT 235 FF 9.5
HKH 320-7 Bk HT 230 FF 5.6
HKH 320-23 3k Sil 232 FF 5.2
HKH 320-27 3k o 245 FF 6.2
HKH 402-1 Rk HT 260 F 2.9
HKH 402-9 Rk HT 265 F 5.6
pink 7] HKH 402-20 —EF?} HT 255 FF 4.9
HKH 503-1 g " 245 F 6.2
HKH 503-23 3t HT 280 F 5.6
HKH 503-30 3k HT 280 F 5.1
HKH 701-12 et HT 229 FF 5.2
HKH 701-17 Rk HT 230 FF 4.0
rin Al HKH 701-22 3k HT 220 FF 5.3
HKH 760-3 g HT 220 FF 5.2
HKH 760-8 Rk HT 231 FF 5.4
HKH 760-19 Rk HT 225 FF 5.2

*ZA%: F, firm, FF, very firm

BC3F2 Altjol A & =A HKH103-13, HKH320-27, 8 = A |4 HKH402-1, HKH 503-1
2 rin AlelA HKH701-12, HKH760-8 2| &A1& AlEste] A2 A5 S48 &
A ol 6AEOZRE HojF 4] BC3F3 £AE #E3te]  Msms, msms &< 4
Tt FAAEY FAZeR dAS S FAAFA o] &starAgit

() FAAANF 71%S o] 83 SAHBAUAETSA
Op AF 24 2 487 4424 1Y /1€ AE9 mix glo] ERFHAY 47
Hads wAsE 7 2 geEd Jdo ggs B dFqAME mslo® fRAES

CRISPR/Cas9 Al 2=Hlol| Zg3lo] FFo 2F o] &7t fE A3

h A= 2 P
DO FAAE: BA
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D 5% D AA: 407 Edelo] BEete] 50-602 FEa] wIdar s zol AAF
@ e 7%
® AR 9 oA

® A2l 22 AL BCIF2 Ex)F A AF

ok

(th 439 A%

D msl0® ALY G719 FolA exon 13 exon 39 FYo] & 3709 sgRNAES
A3t (F)uto] QU o2 RE A AT

@ A3 sgRNAE CRISPR/Cas9 &3 HE] el E=A3k= AtU6 promoter d< FZ%
9] Aral siteol] AZAAF .

@ €49 CRISPR/Cas9::sgRNA W El S Agrobacterium 4404 ¢35 FZAAEF 5 o]
23190

@ EvtE M BEvtE FIAF A ZAZ 833 & hkh383 AlsS o] &3}
R, A ol T 14U B AYPE o83t FEAT AA, T 60/1A] FEHg
AE F43tAT

©® FAHSFAE o] &3l deep sequencing A HS FHsl FHA AAHARE A=
st A3} 2870 Aol A A F-2]oll 4] homo-, hetero, bi-allelice] %t}

® wWetA ol & A F AT AEFYo] B2 NAE Adstd FEFEA, ¥
ARg] AMERE AFY EV7FFE ol&ste FASAT. mEtA dojxl FAE Ms(H
FA)ms(E A &) FESl slElE At

@ Msms FAE A2 A 7]H, MsMs: Msms: msms (1:2:1) 0.2 B =] or, o]F Msms
A=A Folle

Ir

= Z7] T-DNASZ FHAHZo| A& ddo] AA"E A (YA
AgAdol gl A 7535t
® MAES Adste] =2 F Msms, msmsS 2ho} FA o2 ALE =2 9 2|2

of o]&& 4 3Uth.

SIMS10 #-A=}e] o7l &A3t= FAAIAE AAdst7] 28] CRISPR/Cas9 A] ~Hl
< o83kt WA SIMSI0 frdzke] A A 5L Al | B F 3719 sgRNA
£ YARIEHATE sgRNAE AtU6 promoter Aof &fell L@ = a1, Cas9 w22 35s
promoter &}l LHAE = WE | FE3ATE T 3 ME = AgrobacteriumS ©]-8-3}
o EvtE <3 KS-13 AlEe AAe2RE 60 7He] TO =64 4 X3 EvlE 2
o] AT AR MA dozRE gDNAZS F=3 H deep sequencing 4
= B3l Wo] f3ES BRI HE. 3-36).
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@) gt e wcc
AGHGAAATAGGC GTCAMAACT TCTTCAATTACGCTCAT

Exon3 CCTGAAGTTCAAGTGGCTAACA
T T T6CC \ACTGATGGAGGC A TGAATGL TC TIGGATTTGATATAA
SgRNA2 SERN

ATGACACCAGTGCCACTGCCTCTAAAGGAGCTATTCTTATTACTTCATCTGTGGAG,

Exon 4 GGTGGTTAGAGGTGGACTAACTGAAGC
GGAATCTACTAG

EcoR1

Aar1,Xho', Aar1 +— Sacl
®) find TIT BamA 1
RB
CaMV 35s-P Cas9
(e il
©)
800 1 EHomo MmHetero 750 ®)
@Bi-allelic @Multiple
No. of No. of No. of Genotyp

Target region  regencrated  transgenic  edited
plants plants plants  homo-  hetero-  bi-  multiple-
allcic allelic  allelic  allelic

SIMS10-sg1 44 42 15 4 3 8

Editing rate (%)

SIMSI0-5g2 49 18 13 2 3 6

sgRNA1 sgRNA2

a9, 3-36. CRISPR / Cas9 Al~®l& ©] &3t bHLH Transcription factor& Zd3t= SIMS10 3 A
A #HA. (A) SIMS10 +3A9] sgRNA AA. sgRNAE ZE A, wihy, slghde o2 ®A|, PAM
sitee YE2 EA]. (B) Cas9 / sing guide RNA (sgRNA) #Hlg 9] F=. n}# A phosphinothricin
(PPT)& Nos ZZRH | 93 F+F52 v sgRNAE AtU6 Z2RE o] 95 F+FHIU Cas9 : NLS
£ CaMV-35S (355) Z=2wEd o8 FF3. (C) TO A As HAA Homo-, Hetero-, Bi- &
Multiple allelic &A=}l th3l o] H-&. (D) sgRNA1 © sgRNA2o| i3 FAA g W=,

AEsE MA Qo =ZHE gDNAE F= ¢ 5 T-DNA =¢ % &<l kanamycin g
oo primerg ZAste] PCRES T3 FAASTAE F2AstAh sgRNALS EFAE S
44709 AE3 MACA T-DNAZF =€ 42719 FAAZAE Flstd o,
sgRNA2E E}ASH= AE3s 7RA 2070 5 187RA17F T-DNA =4S 153t
SIMS10 H/NA = SAED sl Artito]l E7FstH WT A&9 27155 &
S 53 AAES ALY A Tl FAE RS 0™, CRISPR/Cas9el
H SIMS10°] HY=HAAI T, T-DNAZ} AA & AAE GRS = JJth o= AL
AW o3k Ber) 312 & o] Fojd AL FAFFIHH. 3-37).

(A} s=RNAL RNAZ

LL—{

o

-

g
PEDRD D E®

() sghNAL EINA R

3 5 : vt -3
w5 F T % £ 1 mmerson 1112

———— - ————- [ - ————— ——— ]
Z9. 3-37. CRISPR/Casd A=l & ol 88 #AA ZAANEY I @ AR A =99 oF
AA W) ARFAAZEE YAARAE A¥sy) A% PR 249 A 27195 ® B ¥
Age TEY © WA © AET WT KS-199¢ ZANA AL T1 Adel 34 O PR #4
o €% TIoIA mull AAS) M T-DNAZ AAY 4EL Wes} 2854 22,
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Cas9 ©@¥ = o Double-stranded DNA Break’} A=, 10 wE EFL 7] Zo
o3 Yebd 729 indels £A43H7] 913 NGS 4= AAsdt. 1 23, i
o] EdWol= frame-shift7} Uelgtorm, dXH  in-frame mutants7} 2= o
Frame-shift ¥ in-frame-shift WolA|e] & #Z A3}, frame-shift WHolA|oA] o]
o RuHAd SAEY £H F3A FF7F HoAu: 3 F S FRlstAANL
in-frame-shiftel A= WT3# $4& o] @3S Fdaitt (17, 3-38).

A4)
ATG A B 5 4 . TGA
bHLH transcription factor site Phosphoserine phosphatase site |
; :
| L — - .
sgRNA 1: CCTTAAGGCTGAGAGAAATAGGC 'sgRNA 2: GTCTGCCAAAAGAAAAGAGGTGG
Wild Type AATCCAAGAACCTTAAGGCTGAGAGAAATAGGCGTCARRAACT Wild Type GATAAAAATAGTCTGCCAAAAGAAAAGAGGTGGATTAACTAAA
Allele 1-1 AATCCAAGAACCTTAA- GCTGAGAGAAATAGGCGTCAMAACT (-1bp) Allele 2-1 GATARARATAGTCTGCC TAACTAAA  (-2bp)
Allele 1-2 AATCCAAGAACCTTAA--CTGAGA( (-2bp) Allele 2-2 GAT) TaCC TAACTAAA  (-3bp)
Allele 1-3 AATCCAAGAAC (-30bp) Allele 2-3 GATAAAAATAGTCTGCCAAAAGA- - - -AGGTGGATTAACTAAA  (-4bp)
Allele 1-4 AATCCAAGA (-61bp) Allele 2-4 GATAAAAATAGTCTGCC- --- -AAAAGAGGTGGATTAACTARA  (-5bp)
Allele 1-5 AATCCAAGAACCTTAAAGGCTGAGAGAAATAGGCGTCARARACT  (+A) Allele 2-5 GATAAAAATAGTCTGCC-========- AGGTGGATTAACTAAA  (-10bp)
Allele 1-6 AATCCAAGAACCTTAAGGGCTGAGAGAAATAGGCGTCARARACT  (+G)
Wild Type  MEF - - - YKSKNL ERLLQLRSLVPNI - * * Wild Type MEF- - IGPTKLWIKIVCQKKRGGLTKLMEAMNALGFDINDTS - - * GIY-
Allele -1 MEF - - - KSKNLKLREIGVKNL - (-1bp) Allele 2-1 MEF: - - TGPTKLWIKIVCQEKRWIN- (-2bp)
Allele 1-2  MEF - - DKRKQIDGEVKEYKSKNLN~ (-2bp) Allele2-2 MEF- - - TGPTKLWIKIVCQK-RGGLTKLMEAMNALGFDINDTS - + GIY~ (-3bp)
Allele 13 MEF - - - DKRKQIDGEVKEYKSKNL--- -~~~ SERLLQLRSLVPNI - - - (-30bp) Allele 2-3  MEF- - - TGPTKLWIKIVCQKKVD- (-4bp)
Allele 1-4  MEF * - - DKRKQIDGEVKEYKSKNNSQT- (-61bp) Allele 2-4  MEF- - TGPTKLWIKIVCQKRWIN- (-sbp)
Allele 1-5  MEF - - DKRKQIDGEVKEYKSKNLKG- (+A) Allele 2-5  MEF- - - TGPTKLWIKIVCQD- (-10bp)
Allele 16 MEF - - - DKRKQIDGEVKEYKSKNLKG- (+6)
(B)
Wild Type Allele 12 Allele 13 Allele 1-4 Allele 15 Allele 21 Allele 24 Allele 25
o =2 = 6 o &L o ( ) (=]
19, 3-38. sgRNA F3HX 2 Eddo 21 ¥ EFY. (A) SIMSI0 #-AR| A CRISPR /
= (] % o] = A S =i X ﬂ- 3 HQ—
Cas9 w7l ®& EAHO & = E3. sgRNA @ PAM Alo]EE ugA Moz ®
A 29 ALoA BEE 8% 2 & 1 EA. B #H3"E AE 3 WTe £ 283
A, AR ZY A A g o g Ed¥o] A, B) HAH XE A 2 33993,

cr-msl0-1-4, cr-msl0-2-8 =AHo] Ale: ¥ WT A= ZIAFL /M3 GA7A
Aol FfrAtet Tk 28y cr-msl0-1-4 2 cr-msl0-2-8 E=ddo] 24l N3t dA o
A WT AERt 11 293 g2 29 9 ¢ & /Mo 271F AEgs g
371 913l 1 % acetocarmineo & A Az WT AFZdAe FILES HuHA £
7] &¥o] A AAIT, cr-msl0-1-4 Z cr-msl0-2-8 el e= Z7FEr A
SHA AT EE}E}/H cr-msl0-1-4 2 cr-msl0-2-8 A5 A7lgio] EristH
WT 4 8o 27178 AF5ES 53 H4e A48 4 310tk CRISPR / Casy A
2HS ALg3te] AYA ?1_ cr-msl0-1-4 2 cr-msl0-2-8 AT A= ol o
sHEYY A7 AHRe A IHH. 3-39).
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@)

Length (mm)

Flower with
Anther-cone removed

Sepal  Petal  Style Anther Ovary
cone

©)
Owr

Wermsl0-1-4
Der-ms10-2-8

Width (mm)

Sepal  Petal  Style Anther Ovary

® [, wr 1 cmstors cr-ms10-2-

19, 3-39. B3R 9 L WT 2E2 83, (A) WT, cr-msl0-1-4 ¥ cr-msl0-2-89] z & 7|3
o ¥¥el EAY. (B-C WT, cr-msl0-1-4 P cr-msl0-2-8¢] 2 7]#el dojgt unl. (D)
Acetocarmine @A o EIFE BEH £4.

cr-msl0-1-4o| A 3313 2@ AZHE A3 dAS 2AsH7] f8 st Adg e
e SAlol A el ek xZAsHE AANE skt pre-meiosis ©HA ol A,
cr-msl0-1-49] 2o MEF &3l WT 299 Al23 23e FARBH YEst.
meiosis ©AFE WTI cr-msl0-1-49] Fejsha zpo)rp #=FHAT WIS Ex2 A
¥} 27 EF E/H]_‘—E PMOANA g & o A5 BEdo] dadg. WI ZEwhaA
PMCE 7+ 4 3 A4 9l tetrads® v & wiAl £x, ZXd v Ex 9 2
7}V QAR a3k =3 Tapetal AlZ2E 152 $=5o] Az Algkzit) s g
cr-msl0-1-4 anthers®] PMCE Ea o] tetradsE A & ¢ ¢S AFFUY =
3 cr-msl0-1-4 2 WT Zxe SEM Ex oz #AAsigtr. Axpxd oz W Zure
A4AA 78 E7HF d7olE BAAR cr-msl0-1-4 ke #A2E =] v H.
3-40).

cr-ms10-1-4

®)

I, 3-40. ¢g dAnth 29 =ZEFH HAL A) OE 2g dAdA WT (@) #Z
cr-msl0-1-4 (g-) Zyte] JI9A, (a, @ Premeiotic ©A; (b, h) Premeiotic ©A4l; (c, i) Tetrad ©
Al; (d, j) Microspore @Al; (e, k) Mitotic ©A; (f, D Dehiscence @Al dMs, E3} & Z<EY A
¥; dT, 83 tapetum; En, W3l; Ep, ®3); ML, 3+ M=3; Msp, "l&l A PMC, £71F =A)|
¥; SC, A AIE; T, tapetum; Tds, tetrads. scale bars, 50 xm. (B) cr-msl0-1-43 WT £4+<]
SEM £4.

cr-msl0-1-4 Ed¥o] AT I £¢ 9 tapetum W] oo = <l EILF
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E A F glde AE 1dste, £ 39 39 107HA 3 2e] RT-PCR 4 &
AAELATE. A A, sister chromatid cohesionE ZYst= -+ A Solyc03g116930,
cysteine proteaseES W3t Solyc07g053460, AMS-likeS FH3F+= Solyc08g062780
2 SISTR1E #Z93ke= Solyc03g0531303 22 A= WToll A ZF3kAl Ed = A x| 7t
cr-msl0-1-4 &Aool AlFoAes EAHA Uth =S, cr-msl0-1-4 EdHo] A
ZolA  Solyc01g081100,  Solyc03gl13530,  Solyc03g059200,  Solyc06g069220,
Solyc03g046200, Solyc02g079810 2! Solyc04g0084203F 7 H-H el W 2 WT
of ®la] w9 FAUATHLH. 3-4D.

)

4

@)

s> s3 sa a

I9. 3-41. (A WT EvlE E9 oF dA. dpa, /M3 F 44 B AHFEH RT-PCRo 3 A&
H WT % acting} Hlmw 3 cr-msl0-1-49) Aoiza @A 42 Solyc02g079810, MS10;
Solyc08g062780, AMS-like; Solyc03g053130, SISTR1; Solyc04g008420, AMS-like-1; Solyc01g081100,
MS32; Solyc03g113530, AtTDF1-like; Solycl0g005760, MYB103-like; Solyc06g069220, Aspartic
protease-1; Solyc07g053460, Cysteine protease; Solyc03gl16930, Sister chromatid cohesion;
Solyc03g046200, Endo-1,3-beta-glucanase; Solyc03g078400, actin.
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BAEED

1. A=A, 334 2 rin A ErE $HEY A A% S4

AT ExE 1) BCAR2A DY 42 sEate] FE7|9 MAS Mol 93] Msms/msmsd-<
7FA QA A dH(foreground selection) ¥ wH|E £33 §A AES SAs=H U

;0

7} MAS E2X o) 23 BC4F2 Mthol A A EY 7)A) A (foreground selection) ¥ E4 &4

D As 2 I
P FAAR: 4703 §43% BCAFIAG) @Al 2%, F3A 2% 2 rinAl 254
Msms S EHIZE Autste] wFsla A7t AH S 53 BC4F2 FA ZF A5E 607
b g5 2 G4 407 Edolel 3Fste 50~60€ SH3t] HIEsk--2of G2 e
(th MASH | )3t &8l 2(Msms)/ &= (msms) 7H Zﬂ’d%}
(@H A WA ddFE A
(mh) wujEA YA BCAF3 4 74 Als A4

2 249 23
Ob d9= dFolA BCAR2FAE S48t 53F A=olX = ol A5 HF3te

SAEY AE o] &8st MASEAZ Z3 MsMs(l) : Msms(2): msms(D)o.2 H2] 53
o} o] Msms/msmsa &4 & Atste] wulstd o (19, 3-42).

£t Mwrm j E Wt } ¥ 2017. 10
MAS Snd M
A m __2‘ {_""" % 2018 05
MAS and
BCZF1 fima x Mann § 2015. 05
‘_/
MAS and o -
.-’//
-
Board El § 2020. 12

BCAFZ

A3
-
g
I 1__‘ T
M
5
L 2021. 08

mams (A7) 2! Mesms (BT) =) Inbredine 012 pL EX5 EAHEE 12 F1 E& AL

39, 3-42. EfE SAHEY FAA A o8 IHEY FFEE §4 AxE BYE

L
A
ik
.m..‘ X |u—. |$ 2021. 05
{ ="0

(W) 2 Aag= £ 3-159F 2o red Al 27A AFTSAHES 98] BCAF2 Aol A
HKH 1034 MsMs:Msms:msms®] H|&2 7:1352 EE = om, HKH 320004 =
710802 EIEUTH wekA ol Y AEAZHEEH msmse ZAE sFal, Msms
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< FExoE wHjEATh =S FIA A HKH 4202 6: 14:5, HKH 503 A
7:10:80.2 R Ho] msmsS EAZ3Fa, MsmsS FEzoz wHjstdth %3 rin
Al A= HKH701dptj 7:11:72.2, HKH 760914 5:12:8 o2 Eg]% o], msmsS =A|
2 3la, Msms2 stz wulstdth. welA ol fAATE ol&std $AE
Y o] & F1 T2 A4k o] && & s A= Azdn.

. 3-15. MAS 45 &3 BCAF2 Al A=A1E9 $4EY FAAT £4

BC4F2 Al MsMs Msms msms
RedA HKH 103 7 13 5
HKH 320 7 10 8
Pink Al HKH 420 6 14 5
HKH 503 7 10 8
Rin A HKH 701 7 11 7
HKH 760 5 12 8

(th ErtE FAEY FAAFT S-S 93l BC4F1 At A A28t -2 BC4F2
FTAE HFot] FE7|A EXvPAZR HASH oW, HAS ZA3 Msms, msms 3
2y MAE FESFS msms x Msms Hjste] F-AAFS SAAsA T (™. 3-43).

9. 3-43. BCAF2 A|thollA] A S8 Msms/msms & 2 EA 9 373z 2
FAYA (BAuAZ FE Msms/msmsy 2 &7 wolE 53 FAASSA
@F= 24E, 33 245, rin 241%)
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. BC4F2 Altj ol A

sAEYAN FAAE T msms BFY A=< )83 F1 =F 24
D A= = P

b FAIAE: 4xbd = 543 BCAF2AM T @l =A 2% (HKH103, HKH320), 824 2
Z(HKH 420, HKH503) @ rinAl 2% (HKH701, HKH 760)¢] Z+ AlEol4 msms 2] &A=
MASooj&] dstar, T8a MEAAHNA FHAEYS Bl MAE ol & HE=AY 3t
#3108 HKH290, HKH297, HKH299S o] &3ste] F1 x5 A4bstach =g 3 =3A 9]
sl ¥ o8 HKH312, HKH327, HKH332E Atg&3stged, rin Ao 3JEHogE
HKH430, HKH437, HKH499& Ar&-3te] F 18 wul=%< 2ttt

b =5 2 B2 407 EFold #Fste 50~609 FHEst] HDeh-9-2o] A2
(th F1 A} dolg3) wola| =A}

1

oot

2 249 23

b ZFFA: BCF2AtE #E=A 2% (HKHI03, HKH320), =4 23HKH 420,
HKH503) ¥ rinAl 2% (HKH701, HKH 760)2] 7+ AlElA msms 2 &35 MASe] <3|
Adsta, agla AN FAHAEYS B AE ol& AL FRIo=
HKH290, HKH297, HKH299& o] &3t Fl1 FAE Akt =3 FIA Y g
© 8 HKH312, HKH327, HKH332Z A}&sldoem, rin A &3 o g HKH430,
HKH437, HKH499& Ab&3le] & 18wH] 23S ZAsAT (11, 3-44)

=7 : HKH 103 (mams) x HKH 290 Rin 7 : HKH 701 (mams) x HEKH 430

HEH 103 {mams) x HEH 297
HEH 103 {mams) x HKH 299
HEH 320 {mams) x HKH 290
HEH 320 {mams) x HEH 297
HEH 320 {mams) x HKH 299

HEH 701 (mzms) x HEH 437
HEH 701 (mams) x HEH 499
HEH 760 (mzms) x HEH 430
HEH 760 (mzms) x HEH 437
HEH 760 (mams) x HEH 499

37 - HKH 420 {mams) x HKH 312
HEH 420 {mams) x HKH 327
HEH 420 {mams) x HKH 332
HEH 503 {mams) x HKH 321
HEH 503 {mams) x HKH 327

HEH 503 {mams) x HKH 3532 -£ 13 TE JHiEEE

9. 3-44. SHEYAE S &% F1 TA A4 = 2A4%F, ¥3 24/%, rin
2AB)= ol &3 FTALD

gkl Zhestd e, dEAEY, BAA 3xFeA AALE & U AT ol

W s 57 SeaE olgdte wu) AY AT, Lxd oa HA ALL T &
QAT E3 FAAFE BrlE AHTE ATsd Bsdon, @G 4§ 7
w8 Row Azt

- 146 -



9. 3-45. SAHEYAE S 083 uHl ¥, FA FE
(F 184 =3hollA 104 =3tolA FAALL, UmA 84 232 FdP4ko]
2 A=)

¥, 3-16. A4HE F1 FA49| dole AA

Zzg¢ T AN dol-&(%)
HKH 103 (msms) x HKH 290 100 100
HKH 103 (msms) x HKH 297 120 100
HKH 320 (msms) x HKH 290 160 99
HKH 320 (msms) x HKH 299 110 100
HKH 420 (msms) x HKH 312 130 98
HKH 420 (msms) x HKH 332 200 97
HKH 503 (msms) x HKH 321 211 100
HKH 503 (msms) x HKH 327 130 97
HKH 503 (msms) x HKH 332 121 95
HKH 701 (msms) x HKH 430 142 93

(th Ak F1ga= & 7he] ol tiek 100014 2008 9] FA-5 A4t st o,
Hol&2 93%0lA 100%E EAth (. 3-16). wetA SA8EY FAAES ol &3 Fl
SA AL B FE7Y YA AAAFTETG A5 Ao, 4% dEA 2F,
BIAA 2F B orin A 2FY FA AT 55 FFNA EHo g wHlzgS A4t
of Bot g1, FAZ ATl ol 7Hed Aoz A4dAn.

T} CRISPR/Cas92 o] &3te] A3t 2AEY fX AX9 EA Hr}
D As 2 T
O ZAAE: 4213 5o $A43F msms (-5/-5) = Msms(+/-5) Aur Al &)
(b FF 9 A2 407 EFolo FFste] 50~609 |2kl nldslg-2o A2
(th wejEA Ak {2 AE YA

2 29 23

(7}) CRISPR/Casy A| 28l o] &8 -5/-5 S4B AA ] A4L Fa S4F T1 A
A =§ T-DNAZ A3 AEAS ALstgd (19, 3-46)
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M PEKIZTO 1 2 32 4

!5_“- —— Casd

i: - -
.._- e saRMA

T

1%, 3-46. CRISPR/Cas9 Al2Hl ©]§ Msl0 EdH¥o] f= ¥
T1A2) At ol 4| T-DNA A A

A3

’

(W) T1 At FA-L o] &3}¢] Cas9, hptll, sgRNA E°] primerE ©] &3} PCR £4
T3 23} T-DNA 7} AAH 234 MAdA= Mert As FZ2HA o o
FA FAA nAHL s A2 =U3 T-DNAE Msl0 FAA 9L 5/-5 A& &0

=

MAE 54 7Fsstan. mebd Add AAE o838t Msms (+/-5) 3E& |83}
o wujste] FA AFe SFASAT (™. 3-47).
1. RAA 8y

msms {-5/-5) x Msms (+/-5)
1/2 msms: 1/2 Msms: 2429 |4

2. msms(-5/-b) x HKH 290 |

1%, 3-47. CRISPR/Cas9 Al=HE ©]&F STAHEY A A% S4 2 F1 $A

A4k

(™ 3AEY FAATS T8k Msms, msms7t £ st=tl, msms= (-5/-5)9] =
2 AL HolA 2, T-DNAZF AY = A e targeted EAWolA ojth. 7)o FFEZ
© =% HKH 290& wujste] F1 45 A4t

o|® CRISPR/Cas9 Al2®lS o] &% F4EY FA AT Alw WA A wl¢
A3, A5+, xS AFAgste AT FE 2t Aok v fAAnY ZFE9

FE2 o] &o] ofA HAAIE GPEHol UA Fou, v=, dE P FHANA AE W
olAl= 71Ee Aol Frldl sl AAE A} TIAAIEHY] wzol] wrl SFo &
& 75T Aoz AAHAY. a8y FUelME Thdst AdolA AE 2 & bl
= Zo gtk B FHA| oA CRISPR/Cas) Alz=wloz Fl 4 A4t AzEle 753
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) FAAE: bxPAdEe SA43% 2AEY Fl =2 (HKH 103 (msms) x HKH 290 (A),
HKH 320 (msms) x HKH 299 (B) ¥ HKH 503 (msms) x HKH 321 (C)

(W) 3 5 g2 407 Egolol HFsle 50~609 SHste] BlEsk-2o0

ol 1o rx o
B Y oft oxl

¥
(oY

1
—

o

oo o

Mo ol rr
B

rr

>,
B o o o o
2
>
g

P
1
i

=
H20,

% 7

s

3 A3

() ZARE: ZAFE, AAR-Al B 2 Relzixe) o), 2
=]

lo
—
o,
o
ol
flo
sl
filo
>
ofo
peed

2

shd 9,
B 19%, A 1 3% 3] e B2 A%, 3

} o= 4 %sﬂ*uu} LR
=

=3
N
2
o
fru
2%
o
b
e
' I
.ﬂ:¢4
E"
EE
W
|
l;i}‘
g
(p:
_uﬁ
& K
5
5&
g K
Lmlmif’lm

FAe 53 & 0TI WE REF AL

to oft
o
Y
i
N
HU

NEbs
00"

HPLC

TS }F 100 5 AERAFFOR Bt T
AN

o3 BAsL MR T AN 52 100 3)
olAlE|o]E 1} (ADVANTEC, 13CP045AN)S. 2 o 3}35tal HPLCE #4
} A&, Z9 : Shodex SC1011, HE~] : RI - 2031plus (JASCO), ©]&7%

2] 21 &)

ok

T3} A,
W A%,

Kl
AR, 3, Fdd=e s dAsAn. 3 A= 2 Ay A== A4 A
] 335 ARESHo, Eﬂ 2 1 EH(RUOHTECH, RT-3200ND - CW)&

gt Hd AE= ALES AR o, #Y Ax FES 9 zoﬂ/q ZHAE
| R

rJ
i
>
;
rlr
Jﬁ
o
DN
=
=
lo
rﬁ
T o
o
i Tl
>l
vl
o
>
|
o
ko
ol
£
xr L
o
I
bl
rlr
5
=
=

AY 2% 40C, S 1 3 -min'E ok A g, A A o ko)
%

AL A AR el A 3 el Hde AHEsHATh

A}

9kg, BEFo] 1.4kg, CEFo] 1.5kg o 2 YEFGTH

FFY AAYR7AA S E7]= 52em, FHAE = 9F o] FHo,

o] &3 3EFFL AS - FA EAHLS F 3-179] YeEtAS. A33L7A|
1

5o A
25T R
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=& golgnh

® 3-17. $AEYXRLE §4F 3 FF L A8 € HF4AEA vn

Sitem |l e No.ef lezves Days m Davsw loEyed Pemenmge of Brix Titrarstie podny
Lme/cultivar : e ; AR
e ist T noer toe B8k irss . Howenng ipeming kg * peit cracked mit ul g 100 e

i,

& Line :'I-I {t1l.2 9.0+0.0 H.0z0.5 ah.5+0.6 1.9 i 3 G204 ! |.:‘I = 0.
B line 5.7x1.8 E2+0.2 3BEx05 51.2%15 14 0.8 68=x03 0.3k=0.02
1.5

e 63513 74402 32404 47.6+0.7 0.0 6.1+02 0.40-0.02

*Days to ripening from flowering. °Total fruit weight was taken from 1st to 3rd truss. No. of fruits per truss was restricted to 8.
“Standard error.

T AFT =3 Ao, AL s Aol tisiA riHAR F F
2 o 3 WA ol 5 /\]z}# ‘B

Ao A= FF zbol= UAJAT F HA L Al WA g A
ZR0E RO WT CCEEY A9 FARAD. B AFL H4 ATE AN Y
Dr= w EE UG Re gl HE 4TS e
704 ] B Aline
6.0 - _ - O EBline
=0 S | O cline
Z i
é 1.0+ I a
E 3.04 h
- 2.04
1.0+
0.0 T 1

Frun Pericarp

9. 3-48. ALBH C FFA4 #4 & 339 A=

AEZ9] T3] AmolA AlTgelAE BEZNCD nrh vy, CEE2NT AU
A23Hto| = ‘BEEF'HU G CEE'9 F53HY (28 3-50). A3 E, A
Fxo SE3I Aoy} YATH AETE T AxE 49 FHUSE FEFRTD B
o golHE AL BAAT T2 U BY F Wl 33 §9 3 o= BAHA
[e)
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9.0+ W A line ] B line O < line
5.0 - o
704 271 | 3-b "
- a
Z 6.0 - E3 b .
E 5.0
£ 4.0 4
= 3.0
2.0 -
1.0 <
0.0 4 T T 1
1 2 3
Truss No.
19, 3-49. A,BE C EFA F4 A=
5.0 7 W Aline O Bline O Cline
a a
1.0 - ah b
= -
£ 3.0 4 b b
E 2.0 4
1.0 4
0.0 + T 1
1 2 3
Truss No.
a9, 3-50. A, B 2 C FFA EH9 T/

gdo dug ARg 27 3-510 YERIUT EntEe 9
o = 4 59 34 Ax= FAH U
o] o HAE T ofet w39 AEItoly FIA| e} FZHA| T}

Cuticle

Epidermal cell

Collenchyma cell

' S0pm

3%, 3-51. A B B C FFIA &y ArRAR
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A =He 723
) io_] L= %_
Sy | ERREESEY | il °
=@ 2z oA ¢ T i I .
299|299 | 2995 | 539 | 559 | $34s
2 B oA o A
CRSPR/Cas9 A]2~Hl i
o] LeMADS LB 9017, Al
RN 44 Ag gaaz| T 019 (107201700 oo | 200910 1987663
_ Askg | 135857 06.04 A
of oat oA A ag | 2 =
e Za A
= gy
A 34 5-|CRISPR/Cas9 Al =
B o] g3 SIMSIO S
FAA moby E e
hE AL AL @] 2020 110-2020-0
AT I =1 A4 I 1 1 iﬂ[f% 62l 128828
ol o8 AxE T
=]
4 B2 EnE e
2R
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Spa9
E/BSSIA

& B R O MNITi00s

B AR aalAE) &N R

8 E 8 1020070035857 (88 1.1.2007-108233347)
SRR BE HEMba oHEdEE2-2005-000950-3)

OEEe &8 &8 E000-000304-0)
FREOD AW uAs sl

WY way R CRISPRCO A %108 018810 LMADSRIN S 2 1) 250
NN MES HNE AL UNE W

= &l = =

o PELE =

(LA SRS B9 §0 HYR0F BoSuOn (189 A NRyBE ERNAE B
| MNP + REUD
188N OE <5 E4EERY DRYRI E¥E S22<00 &2 S2UES 2
| W R NWE REE e B e 000 80T

EEVIES MANTA T . Bens
(1AM §2 D00 2 TANE0 U AR, KA [(MNIANE FYVR@N), H
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Abstract

Recent progress in genome editing methods has opened new opportunilies for reverse genetics-
based studics in plants, The clustered regularly interspaced short palindromic repeat (CRISPRY
CRISPR-associatied 9 endonuclease (CRISPR/Cas%) sysiem is a novel stralegy used 1o induce
mutalions in a specilic genomie region of a vanicty ol organisms mcluding plants. Here, we
deseribed a high-frequency largeted mulagenesis utilizing Agrobacterism-delivered CRISPR/Cas®
i bomato, This sysiem consists of an Agrobacierium binary veclor and three guide RNAs for single
penc largeting, We evaluaied the system for its mutagenesis froquency and heritability using LeMADS-
RIN gene of tomato. Ty transgenic evenis carmymng, mutibions in the LeMADS-RIN gene occormed at
rates over 10.6% mutants per transgenic cvent in both *Mamino® and ‘Golden Bell’ tomalo
genotypes. Three independent T, trunsgenic lines and wild-type (WT) tomato plants were used for
cthylene analysis. Compared with WT plants, edited mutants exhibited more incompletely-ripening
fruits and lower cthylene contents. Following genctic combination through scgregation, null segre-
gants carrying only the desired mutant alleles without the CRISPR transgene could be retrieved among
the Ty progeny. These Cas%pRNA transgenic lines, therefore, can be used 1o convey the CRISPR-
based mulagenesis by penetic cross Lo lomato lines that are nol amenable 1o genelic transformation.

Additional key words: Agrobacierium, frnts ripening, gene editing. golden bell, mamino, smple-guide
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Development of Male-Sterile Elite Lines using
Marker-Assisted Backcrossing (MABC) in Tomato

Dong Hyun Kim'”, Yu lin Jung' ', Jong Hee Kim', Hee Kyoung Kim', Ki Hong Nam',
Hyo lu Lee’, Myong-Kwon Kim', I1-5up Now’, and Kwon Kyoo Kang'*
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Abstract

Recurren hackommaing s & wadinonad bresding method vhat s commondy employed 1o manafer
alleles at one or mose kgt From a donar 1o @ dite vanety . In orler lo develop male-stenle elite wmato
Imes, murke-asssted oremround mnd haclproumd selections were periormed duning hackoross
trealing. Cimsparal o comventional hackormseng, marker -as nind haboosg (MADC) s eutreniely
el for recovery of & recurrent parent s paetic lackgmound. For foreground sebection, the Womaio
mutani anthocy wem aheeni (a0 | prescris o green nvpocoty| dunng the seedimg sisge. Lines camying
the A genee ype were sel octed from BCFy and BC-Fy populations usmg indel maskers dertved from
the nnigoe aw migsthon of T2-517, Thea tras has been util ized in marker-assied selecton of male
sierile J) (mexdily ot the seodling siage becnme their corresponding oo s closely fnked on
chmmesome 2, For hackgnund selection, & (ol of 48 smgle nuclentide polymorphism (5NF)
marken obismed fom reajuencng dats between the MR 10-3211 and T2-51 7 lines svenly distribtutad
n the lomaln genome were fmally selected BCF, and BC,F, plants cormying the bet emurygots {Aa)
penniype were subpec! ed 1o hack ground sedection wiing o st of 48 SKPP markers. Muligde gemotype
analvirt wis doné wa g & high-throughplil gepotypimig vyviem. Ad a resull, one plant, 87 5% similar
io the recuiment parent genome in ihe BCF  generation, and three planis with a W 3% recovery rale
of the rectrrent parenl genine in the BO:F, genemition. were selecied. These selected plants were
fowed in the BUsF; and BCF ) generations for the male sterile tomuto chic lne. We tharefore
demonsirale the utility of the MABC method for the recovery of recumrent paseni gencmes in lomato
beeeding strategiou

Additonal key worde buckeroud sclection R ound seection, kel s = lacton | MASL
recurtant hack omseng, sngle muclentide polymaorplosm (SNIF) marker
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Knockout of SIMS10 Gene (Solyc02g0795810) Encoding,
bHLH Transcription Factor Using CRISPR/Cas9
System Confers Male Sterility Phenotype in Tomato

Yu Jin Jung ", Diang Hyun Kim ", Hyo Ju Lee ', Ki Hong Nam "7, Sangsu Bae ¥, 1l Sup Moo 7,
Yong-Gu Cho 5. Myong Kwen Kim * and Kwoen Kyoo Kang 1L
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Abstract The wtiltestion of mabs =h=|i|E|:_l.r irhes hnrbricl weed F:'v::-:l.ucl:i.m meduoes its cost and enacimes
high purity of tomatn variebes becxise it doss not prodece pollen and has exserted stigmas. Here, we
report oo the generation of gene edited lines into mabe sterlity phenotype by knockoutof SMST0 gene
[ SehZ gl 38 T0 encoding the BHLH tmanscription factos that mpulstes meiosis and ol death of the
Bapeturn during micresporogenssis in the tormato. Twenty-sight gene edited lires cut of 50 ransgenic
plantswen selected (6 these eleven dide rent mutation bypes at the brget sibe of the SM ST gene
were = lected through desp seguencing analysis These motations were confinmed b be fsarsmithed
fo subsequent generations. The mull lines without the tronsferred THNA [ T-DNA) wene obined by
segregation in the T and Ty gererations In addition, we showed that the o-mali-1-4 matant iz
ex hibited dystunctional meriosis and abnormal tapehom during flower development, msulling inno
polien produdgion. KT-PCR analysis showed that the most genes sasodaied with pellen and tapenam,
devebpment in tomatoes had Lower expresston in the or-ms10-1-2 mastant lire compasd towild trpe
We demonssrate that modification of the SIMSTR gene via CRISPRACas%-mediated genome edifing
resizlis in make sierility of tomato plants. Char results suggest an ale mative approach to generating
ke sterifiby in crops

Eevw omis CRISPRA C a=0- BHEH h:nsl:ripti.nn faor: malke :l.-:r.iiii_l.r; ﬂfﬂ.‘;]ﬂﬂzm: tomatoes

1L Intreduction

The tomato [Sal@mum oopersioim L) is a representative vegetbie orop be longing to the Salonacese
family, and has high economic valoe in the market doe fo its kigh '|:||.1:|-|:|r.|.|:|:i|:|.n and consumpion
worddwide. In particolar, tomatees can be transformed through A grobecher imi-mediated and hawve
been used as a breeding model for horticultural crops doe o geir elatvely short Bfe opcle and
small genome size [1]. Tomato seeds ane mostly commerdaliy used Py varieties thar shine a greater
biomass, higher dissase recistanoe and greater yield than open pollinated vacisties [Z]. Plang male
uh:r.iii.'l:l__.r 1.I-!:u.1"|l:l:|l:|-l.'l..:lJ3'l|l' anable to Fm:luce O T b e l:l-nl.l:n Erains because no anthens, ml'am-p-m:ea
or mak gameies are produoced [3) Male tomato serility has been an ndenest o mamy escarchers
simoe Crane [4] was Grst described, and =0 far approximately 50 male stedlity mutangs have been

Feavds JOHL 3, 1159, doa 51 TVN0 plsr 001 168 vvrr sl i dumeanial plats
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L 771 F34e 5 3y

7F 2019 Al AlF AL A AA BErtE BRlvig 3% S8 o] 2T, AR, =
7], B=, AL, WA Sdte Aoz aAdsts, Irivine] 2 4 ARt
Ndd =3 9 FFE5 27 AT, @A A4 AJFEAN) 5 HrkE AE st

Tmo=E=E X
A=

t}. 2019L4 5%7}‘*‘ 741 A EulE EFQE ofglel Zoron, = 2 AE EFQ AlE] o)
7S B Gyl @AASAH AldeS & F e AdA HELYZ 7Rk Z2A
E7HAY] oW &S Tt AAsA =

(1) 2=#<l : Red round, Pink beef, Saladette, Truss, Cherry

(2) o]&&]o} : Red round, Pink beef, Saladette, Truss, Cherry

(3) == : Red beef. Pink beef, Cherry
(4) WA= :Saladette, Truss. Cherry
(5) ¢ ¥ : Red round, Truss, Beef type

1-1. F3A=

7} 20193 =)S 7IHeE 20219GAAR) AA FE/A FAHEY sg A
[ B7} | & | Fojoly, nE GAVF SREHIIZA HA 2~3d7F Y /AAEH =
A A .
(1) A
Ob A AL AFS A THAFEY F1 A=3 13 Ad
(b OUPhellA A F1 A=z a9 a4 &34 A8 9 ¢ F1 23 24

2 %7}
Oh = Fl 2397 zeAE )83 A9 AAB7ke sl slulololg gt
APt vholo Pl TR
b 89l Fl 23971 AdArie 29 go] bE 5 ou, 2 EolA &9 A
A AABI D AR PR,
() B Fael Qo} 2+ AxbE A9 Fl 23 BrRA e ofee 2.
O 20199 =7] AAAR 2 975 vof 9 npAE W s dA
@ 20209: AAHE D Uz FAS D opAREEE 54
® 2021d: 415 EF AT D Bel | AzhA BA A
@) A

b éﬁﬂﬁéﬂﬂ # FI SES S5 P2 99 S AP 99
(b Bel® Fl Agzge 37 S 5o 249shdds 210 AN
(4) o
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4. A4
7k N
(D) F1 =% A9 (20193-2021'3)

20194E-20214E E0LE F1 M2 =52 8h
Ef¢! e =gt A gt Ej 24 HE =gt Mur & sHAl
148 SiiiE 157 5
149 SALADETTE 158 3
150 2020 S1 1
151 159
152 TRUSS i 160 ’ 4
2019 153 11 T2
154 2040 T4 Z
RED 155 14 164
156 165
175 166
176 167
2020 R5 1 168
2021 B 2 2019 169 12
R14 170
141 171
CHERRY 15
142 172
143 173
2019 144 7 177
145 178
PINK 146 11 C1
147 2020 Cc4 3
5656 P9 4 C10
P10 2021 C25 1
P24 2019 174 1
2021 P25 2 BLACK B1 3
ROUND-MINI| 2020 ci2 1 1 2020 B2 <

O A28 31 d7H20199-2021) RED(14%3%h), PINK(11%3H, ROUND-MINI(1Z3D.
SALADETTE(3=x3%), TRUSS(4=3%}). CHERRY(15%3}), BLACK(3x3) FHh2zdS =2
Ae w3t Ystel ALEG L

@ 20199 ZEAE Flgel A AR 27 D FFo) Ui A 72 ) 9uiolof

27 Folol Awy 23S0 £3E,

® 2020: 20199 AN Y AFE vlgoz AwEglon] Yy

of e Bl WAL

@ 2021: 2019%9-20201 SN AW ATE FF BAshe] A AAHYon

7], 3 FYE, FHFL dZshe] ABHALS.

® AE Fl 238 3708 Az 25so] AdAM Hen, 48 Fl 2% o
Jol= AdH aTEd wet TeAE 7@y Folste Jg 2FE BE o F
SES

P

HE dd=

v A F1 23 sW9] A1 Ael/87t
@ AYAFE (20193-20213)
OhH AFRAP 3E7H20199-2021F) F 2078 Z7Fl A AlFA ] A =8t A=A HS
4 37 o5 g AE AFEAN IgF
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I L (%é? ) DTR239 / DTS251 / DTT248
% a9 AY 2ok e, ddes, gu, 59, G4, duli, WA m, wea,

2
s19l, L2W, $R3jol, $zu7lsw, qaz JHE, olgelcl, YV, F, 2
guloh, Ede, Frtel

T —

19 2. C25/P25(S1/P24(et=l) [ R13($1/R14(ek2)

(W) A7 3A7H20199-20219) % 3470 9] AHAA AGAN $5 2 7
3%

() N@ATel mw APl Gl gAY SR Y ANASE Ao, °
20017) ARA A&Ho s BAS fAGL AL

Q) AANE 2H3f7 (20199-2021F)
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(b ", ade Tt o FrF dF olFoiRlon, AHEIMAF obd A
of e J77F FE5 ol FU=

Ae 3
o
“

Q) sMAAE B7F R A3} 20199-20213)
Ob-1. = 443 4%
@ 2019 F= AAL AA st Aoz 2 2s A5
@ 2019@ Z= BAF CHERRY TYPE DTC109¢l thdt =43
@ 20204 %= BAF CHERRY TYPE DTC109 43t 9 &

=

4

gt MV

g

o~ =
T =
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@ 2021'd %= BA} CHERRY TYPE DTC109 4% &f
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EAFOPE 0| F12 A e X TjeA] ofe
DTC109 BAF oro|l =cn, Wsldo] Zhet
= xb= TH{A| 2 CHEO| 2iof THojof 20|3
ENJF 2ot a ATpd0] =00 Gto| =2,
R4 B =0l Yotn ot FRlETt o iel
EA7F B[ A 2ot L2 0] 2Ha.
T3 HYE 012, IS 240-260g0| 0, 0| =2
DTP142 CAb 07} AI0| @inl IhH ALt EOD, HE Tt =8,
sjuto| Q31T ATpM0| SOH ESN o2 B0 =2

h-1. =3< 343 A%
@® 2019%1-20203

@ 20214

¥
23 ¢l EAF TRUSS TYPE DTT248 &3 2 SjAn o

EA A% Al FlAR 2% 98
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Variety Type Plant Habit We'ightLi) Shape Shoulder Brix Resistance
D1C109 Cherry® Indeterminate 18-23 Oblong Light green 8~10 Ty, Tm, Ph, Bw
DTR184 Red Indeterminate 220250 Round Light green 45 Ty, Tm, F1.2, V, Sm
DTP142 Pink Indeterminate 220-250 Deep oblate Dark Green 5o Ty, Tm, F1.2, V, Mi, Fr, Cf, Sm

% 5. DTC109/DTR184,DTC142

(Wh-2. = 3971 =&
@ 31d(2019:d-2021'd) AiAIE 23 T EFdsHddste Add Fl =92

Variety Type | PlantHabit | Weight(g) | Shape Shoulder Brix Resistance
DTT248 Truss Indterminate 40-60 Round Uniform 57 Ty, 5w, Tm, FL.2,V, Mi, 5m
Hi Park,

| hape you are very fine. I'm pleased to send you our trial report 2021 for only the selecled varletiss, Please read all my remarks and samples needs and send me back your comments. It's very important to establish the newt step in aurtrials program,

If ou frave new varieties to recammend me for trialing please send me & briet description and picure if possiole and | wil back to you with my impressions.
Due to the many nesw restiction for Importing seeds in Europe, please don't send any seed before recelving the confirmation fram our importing department.
Looking forward to yaur raply,

Besl regards,

Claudio,

ACTUAL

Tvee | seeck |varerp [varcou|dae] FREAILS TRIAL REPORT Corments suopler

INDETcan TOMATO  [DTT20- T4 2109 2
FRESH 506

2109: it's nat saladete type as expected, it's really a nice cluster type, However plant vigor
could be too low and we don't know the resistances, ff so we would like to fry in further
phase 2 Irials and we need 109 sample seeds, Before that | need to know:

- ig it commercial for you or still in development?

- it 50 what 3 yaur plan for this variaty?

- which are the resistances (in detail}?

I8 7. 5 S EAs AE =3 DTT248, DTT20-506)

7HA] Flz3tel gl H7b= ofefol Zom F44d3t o744,

(th-1. =23 4493} 33

@ 2020 d =3 FA} CHERRY TYPE DTC166 StiAn 3o

@ 2021'd =23 FA} CHERRY TYPE DTC166 43} o)A HAEZ H7} 13z
(th-2. 223 $5+97F =%

@ 2(202011-2021Q) AuiA g A T E4ASH A E AdE Fl 232
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gE 28

Variety Type

Plant Habit

Weight(g)

Shape

Shoulder

Brix

Resistance

OTC166 Cherry®

Indterminate

20-25

Oblaong

Light green

8~10

Ty, Tm, F1.2, V. Ph

=57 o

EH-2. 223

o 4 .

@EP-1. EI3= A3 %
D 20213 Z&= GA} RED TYPE DTR2869] E}I® 6%3 A3t &9
@ 2021 = GAF FFE= S MOU A2

$5R7t 2%

@ 7471 FA Flzdol tiet 37k ot Zom 2021d Aol whe} 313}

@ 2021 AAYE A3 F S EstE AdE Fl =292 =3 2=

Variety Type Plant Habit | Weight(g) Shape Shoulder Brix Resistance
DTR286 Red Indterminate 220-250 Round Uniform 45 Ty, Tswv, Tm. FL.2, V, Cf, Sm
DTP230 Pink Indterminate | 220250 Deep oblate | Light green 6 Ty, T, FL,2, V, Mi, Cf, Sm
DTP142 Pink Indterminate 220-250 Deepoblate | Dark Green 57 Ty, Tm, F1.2, V, Mi, Fr, Cf, Sm
DTT246 Truss Indterminate 120~150 Round Uniform a5 Ty, Tm, F1.2,V, 5m
DTC261 Cherry® Indterminate 1520 Oval Light green 911 Ty, Sw, Tm, F1.2, Y, Ph
DTB174 Brown Indterminate 80-110 Round Dark Green 577 Ty, Tm, F1.2, V, Mi, Fr

K1 Rootstock Rootstack Tm, F1.2, ¥V, Mi, Fr, Ph, Bw

GA 2 3HA %
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DaNA”

Memorandum of Understanding

23 11. MOU A ekA

@ 471 T4 Flzdol tid #7ks ofdiel Zom MOUCl$ o &l utet
9 Sxd o9t
&3 | AdH F7
DTR286 Loaks very promising, fruit size 250g brix 5,0 excellent shelf life and product presentation
DTP143 Size 200g, Brix 6,3, Short plant, Excellent taste with Quality and Good shelf life
DTP230 Best opinion, fruit size 290g, brix 4,9, excellent color, shape, size, presentation and shelf live. Good taste
DTT246 GAF  [size 150-200g, Brix 4,5, Excellent fruit shape and Productivity, Very good shelf life
DTC261 Cherry on vine — very nice, Can be commercial on Polish market
DTB174 DTB 174 with fruit size 150gbrix 5,7 excellent shelf live productivity and nice taste
K1 comparable with most of hybrids proposed on market. It can be commercial in Poland

(mh 718 =71 4%
@ # A5 CHERRY TYPE, SALADETTE TYPE, ROOTSTOCK &thAlm &) 3o
@ 21 9 NuRY =7t A t7lF

5. iAR &%

7t e Es

(D 2019Q AF A#HA EZ A7 FAE3) APSA 2 9 T3 34
(7D 2019 APSAZA Al 2370 Adix] wl® 870 Al Adx 1] AdA Fo
W S= < 93] | S FA 293 @7 9 A 5 AUA a

Al @A e

(2) 2019 39 AP} - FI=F Ads A% 39 @A ZF=A A
(3 20201d-2021'd COVID-19 tif-3Poz 3 s &7}
(4 202011-2021')d KOTRA “‘AH{9tEY dZA A A’ 45 &8

- 173 -
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1% 15. KOTRA =AY A /3147 8
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(D 2019 sfj9guteolo] 23 A ErlE F1 Axg S54E/%B71

D sieintolof a7jAF 24 B EntE FF, F1 =9 A% 3 #7F AL

(W) A sfefntolo] =4 FAAE TF, ] HiojolE T ARAA ANZEE
_]

pi = U

et F1 Az, FFo H7HE 3 EvtE /iR 7FeA B 79
el Pl [ v i RO Al

19 16, sjnte]o] A

(2) 20204 F1 A =3 S1(d)8), C1, C4, P10 A @A e L A 3

(3 20200d-2021'd A FF ‘HE’ EnE TR [ AdErt Bt £ FH FE

(7h) SALADETTE TYPES =u] EvtEAIA o] 2 A IYA L&

(1) =W SALADETTE TYPE /W& £1gF SH/A o HF3tH =

(th 3 /M-S 98 RED TYPE, PINK TYPE, CHERRY TYPES 41319 7] ¢,
U F7ES wESE A 94X Eeide

(2h) 2020-2021d LH wjZo] o]FofF oY, I 7], Y FYE T MAste ok
& Al oi@ BEwe v Zo] HEIYS

(4) 20200d-2021'a & Lute]o] o] BVt ZZAE 7|7 FH$ 28I Feld

Day %3}
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y DaNA
DBNH ﬁh — [OMATD

g i [ et

DaNA

TOMATD

TomaTo

Hunter

L1l _ L h_EE

T
a9 19, 201999 =3/ 2020 AN [ 20219 HFE AR

HE EREE FER

(7h) 201942021 3dzke] 319 AdH ARFHE B WA=, 29 AFFRE
obeloh -

Wb SN9AH ARE e @A AdAe) Anst DA AFE2AA AF JuE FH
shel FoAQ BNA FYHAOEE tha RARY F U

« ol EOEAIE B35 (HAID)
F=THUE X < (SINALOA) / E2(BAJA, SONORA) / E2(JALISCO, MICHOACAN, QUERETARO, SAN LUIS POTOSI) / 2%
(CHIAPAS) / Year—round Cultivation / Open Field(30,000Ha) > Shade Mesh, Green House (14,000Ha) Tunnel(1,000Ha)
20211 J|E 9 45,000Ha TR0 4 / =5 (QUERETARO, COAHULIA, NUEVO, LEON, PUEBLA) X{H| IS A&
Ho! AIE2 0= 4=2 Romal(Saladetie) Type / 1 @ 2% Beef / Cherry / Round-mini

*[==ZSAlJI
« Baja California - 58 ~ 128 (Ze2|XL|0} 2Ef0| 1)
+ Sinaloa - 128 & ~ 53 28 (Of2|EL 2 A ED)

+ Central state - 62 -8 (AL 33 £1)
NS EAS
* Roma type — 100g~120g, Uniformity, Streng vigor, Firmness

Good taste (forget the old fashion of LSL)

TYLCV and TSWV resistance.

WA T EO0HE ZEQTHHHRI !
a9 20 HAZ EvfE AR FH
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ol 2l E0FEAE 3% (AHQN)

S5(P.VASCO / NAVARA / LA RIOJA)-E5(MADRID / CASTIA-LA-MANCHA)-2 S (EXTRAMADURA / ANDALUCIA /

MURCIA) / Year-round Cultivation

202149 J|E °F 30,000Ha~32,000Ha MHH0 & / S5 70%(FQMHIAY) - S5 20% - S5 10%

IO AIRE 2UH i+ U 458

2 =87 Processing Beef Type / F & =2

AH|Q E0rE F A UHAIA

S8 £=E Cluster(Truss) Type (S Al E}2H)

*NESTALS
+*Roundish fruit WITHOUT green shoulders for above 320 g (none o few ribbed fruits)

» Flattest fruit WITH green shoulders for above 320 g (wide grade of ribbed is allowed)

+ Perfect CLUSTER of slightly flat fruits (wide range of sizes allowed)

* PINK fruit, firm and non-cracking, with or without ribs, above 320g
+» KUMATOQ, any type with good yield and not cracking sensitive

+ In all cases you have to follow two main rules to be success:

Good taste (forget the old fashion of LSL)

TYLCV and TSWV resistance..

a9 21 ¥ EvE AR AR
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