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Supplemental Table 1 Summary of genetic population linkage mapping analysis for berry quality traits
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Trait ) H) Molecular makers #) LG (PVE The maximum percent of Reference
Population type (number) variance explanation )
(size)

SR/ MTP2223-27xMTP2121-  F; (139) AFLP (250), SSR (44), BW18 (38%) [4]

Berry size 30 RAPD (2), SCAR (1)F1 1

AMBUER bR

RegentxLemberger F, (153) RAPD. SSR Fl AFLP (£} BWS, BW13- [60]

A 265; SO

164)
ItaliaxBig Perlon F, (184)  AFLP (203)#1 SSR (110) BW4, 5 (19%), 13, 16, 20 [61]
DomingaxAutumn F (118) SSR 1 AFLP (189) BW1,9, 15, 18 (44%) [40]
Seedless

Ruby SeedlessxSultanina ~ F; (144) SSR. AFLP. ISSR (154) BW18 (67%); BD 18 (58%); [41]
ItaliaxBig Perlon Fi(163) SSR. AFLP. EST-derived BW1, 12, 18 (43%) [42]

Fric (341)
SyrahxGrenacheAl F; (191) SSR (153) BW1,4,7,8,12, 13,17 (31%), 18 [51

Grenache x Syrah

MTP2223-27 x Fy (139) SSR (233) BWI1,4, 11, 14,17, 18
MTP2121-30 (61%)
MTP2687-85 x Muscat ~ F; (174) SSR (119) BWS, 7, 11, 19 (25%)
Hamburg
D8909-15 x 90-116 Fy (111) SSR (255) BWI11 (8%) [31]

Ruby Seedless x Sultanina  F; (137) SSR. AFLP. SNPSCAR BD2, 18 (37%); BW2, 18 (40%); BV2, 18 [9]

(272) (45%)
00C001V0008 x Ugni F1(129) SNP (AR 714; BEA BWI, 7(44%), 8, 10 [23]
Blanc flb i 408)
87-1x9-22 F) (149) SRAP £l SSR (251) BWS5 (13%), 6 [20]
626-84 x Tku82 F1 (98) SSR 1 MYB Hf%% BWI11 (40%) [10]
(213)
GF.GA-47-42 (Bacchus x  F; (151) SSR #1 SNP (546) BW10 (17%); BV12, 17 (20%) [62]
Seyval) x Villard blanc
Raboso Veronese x F, (152) SSR (161) BW18(63.5%) [59]
Sultanina
Ruiduxiangyu x Moldova  F, (160) SLAF (3411) BWS5, 11 (24.3%), 17; BL5 (23.5%), 8, 15, 17 [6]

C81-227 x Y315-43-04  F,(215)  rhAmpSeq markers (849) BW7,9, 18 (28.1%); BL18 (14.3%); BD9, 18 [7]
(20.9%)
Riesling x Cabernet ~ F; (138)  Bin markers (B:AS 1% BA6, 17; BL6, 17; BD6, 17 [63]

Sauvignon 889; AUARKEE: 982)




R Berry Ruiduxiangyu x Moldova  F; (160) SLAF (3144) ShI8 (25.0%) [8]
shape Xinya x E42-6 F»(208) Bin markers (4401) Shi4, 5 (19.8%) [66]
C81-227 x Y315-43-04  F;(215)  rhAmpSeq markers (849) Shis, 9, 18 (23.6%) [7]
BF x Y73 F1 Fi (187) Bin markers (3306) Shi4, 8, 17 [67]
R Ruby Seedless x F1 (78) SSR Fll SNP (248) BFS3, 13 (17%) [16]
Berry Moscatuel
texure Muscat Hamburg x Fi (153) SSR (134) BF1, 4,9, 10, 18 (20%)
Sugraone
626-84 x Iku82 F1(98) SSR Al MYB H.f5 7 BF3, 10 (31%) [10]
(213)
Ruby Seedless x Sultanina  F(137) SSR. AFLP. SNP SCAR BF8 (20%), 18 [68]
(272)
Muscat Hamburg x F, (105) Bin #7id (1662) BF18(28.6%) [17]
Crimson Seedless
Ruiduxiangyu x Moldova  F; (160) SLAF (3144) BF8 (20.1%) [8]
Raboso Veronese x Fi (152) SSR (161) BH17, 18 (54.2%); BG17, 18 (53.2%); Bch18  [59]
Sultanina (53.3%); Beol7, 18 (61.9%); BR17, 18
(62.5%)
RedGlobe x Muscat Fi (151) Bin #7id (2725) MesF1, 4, 6, 8,10 (20.7%), 11, 14, 17; PPH6,  [15]
Hamburg 10, 11 (25.8%), 14, 16, 17; PerB3, 6, 9
(17.4%), 14, 16
C81-227 xY315-43-04  F,(215)  rhAmpSeq markers (849) BGI12 (15.5%), 18; Bcol3 (15.6%), 15, 17, [69]
18; Z 7114 juciness19
PERR &5 D8909-15x Vv 90-116  Fi(111) SSR (255) SS3 (9.45%); pH1, 6 (10.34%), 11, 13, 16; [31]
Sugar and TAG6, 13,19
acid Beihong x E.S.7-11-49 F1(249) SNP (1254) Fru4, 11 (10%), 14, 17; Glul4 (8%); SS1, 14 [19]
content (11%), 18; Glu/Fru2, 3, 7 (11%), 9, 17; Ma6
(17%), 18; TA6 (17%), 13, 18; Tar/Mal8
(16%)
Vv00C001V0008 x Ugni ~ F; (129)  SNP (RAKE 714; B4 FRE Hacids2, 4,5, 6,7, 8,9, 12,13 (70%), [23]
Blanc flb I 408) 14,17, 19; ¥i& Hsugars2, 7, 8, 16 (18%),
17,19
87-1x 9-22 F, (149) SRAP £l SSR (251) SS3 (55.8%) [20]
626-84 x Tku82 F) (98) SSR #1 MYB Hfg % SS2 (24%); TA13 (29%) [10]
(213)
PI588259 x Seyval F, (424) SNP (1449) SS1, 6 (19%), Mal, 6 (26%), [70]
Vvmonastrell x Syrah  Fy (229) SSR 1 SNP (238)  TAI, 2 (18%); SS/TA1, 2 (20%), 4; Tar18,19  [24]
(16%); Ma4, 5, 8,9, 15 (29%), 17, 18;
Tar/Ma5, 8 (21%), 11
Riesling x F; (1200  SSR (W 156); SNP Mal/Tarl, 6 (31.6%), 8, 10; Tar2, 6, 8 [25]
Gewurztraminer (BEAEE 953); SNP (A (30.6%), 13; Mal+Tar5 (20.6%); K2
&3 806) (20.1%); K*/Tart13 (19.2%); pH10, 11, 13
(19.2%), 14, 17
Norton x Cabernet F1(223) SSR (384) #1 SNP (2084) TA1 (12.3%), 6,7,9, 17, pH4, 6 (20.2%), 8;  [27]




Sauvignon

Ma8 (20.1%), 14, 18.

Ruby Seedless x Sultanina  F; (138) SNP (1737) TA5(24.3%); Fru/Glu5(26%); Tar8 (14.8%) [21]
Horizon x Illinois 547-1  F; (255) rhAmpSeq (1944) Mal, 7 (21.8%), 10, 17 [26]
V. rupestris B38 x F, (118) rhAmpSeq (1948) Mal4, 15 (12.4%)
Horizon
BH x ES Fi(-) Bin (2590) SS6, 13; TA 6, 17 [67]
it Berry Syrah x Vv Grenachefl  Fy (191) SSR (153) AntM1, 2 (27%) [75]
color Grenache x Syrah
Syrah x Grenache#fl Fi (191) SSR (153) Ant2 (62%) [29]
Grenache x Syrah
Syrah x Grenache#fl Fi (191) SSR (153) VVUFGT2 (35%), 16 [73]
Grenache x Syrah
D8909-15 x Vv 90-116  F, (111) SSR (255) Ant2 (12%) [31]
626-84 x Iku82 Fi (98) SSR (285) Ant2 (40%), 8, 14 [32]
626-84 x Iku82 Fi (98) SSR (285) Antl (89%),2, 6,7, 13, [33]
14,18
Syrah x Pinot N Fi (170) SSR #1 SNP (690) Antl, 2 (89%),4,6,7,8,9,10,12,17,18,19  [34]
87-1x9-22 Fi (149) SSR #11 SRAP (251) Antl,2,3,4,7,9,10 (64%), 12, 13, 14, 16, [76]
19
Black Beauty x Nesbitt f1  F; (172) SNP (2346) it Berry colord [77]
Supreme x Nesbitt
Red Globe x Muscat Fi (95) Bin markers (1554) CA2, 4(62.5%); CG2 (57.7%); Ant2 (44.6%), [35]
Hamburg 17; DC2 (63.6%), 4; MC2 (59.0%), 4, 6; AC2
(26.0%), 4, 6, 11, 17
MN1264 x MN1246 F, (125) SNP (1641) R1,2(89.08%); G1, 2 (88.99%); B6, 15 [74]
(16.21%); L2 (89.04%); a*2 (52.14%), 10;
b+2(89.26%); H1, 2 (89.08%), 7, 10; S 1, 2
(89.08%); 12 (89.04%)
Raboso Veronese x Fi (152) SSR (161) R Berry color2 (75.6%) [59]
Sultanina
BF x Y73 F, (187) Bin (3306) it Berry color2 [67]
TR Dominga x Autumn Fi (118) SSR Al AFLP (189) SWI1, 10, 18 (63%); SN11 [40]
Seedless Seedless (67%)
MTP2223-27 x Fi (139) AFLP (250), SSR (44), SNB, 18 (51%); SW18 (49%) [4]
MTP2121-30 RAPD (2), SCAR (1)F1
BFrid (Hifh 1)
Ruby Seedless x Sultanina  F, (144) SSR, AFLP, ISSR (154) SW18 (85%); SN4 (96%), 16, 18; [41]
Italia x Big Perlon Fi1(163) SSR. AFLP. EST-derived SN2 (23%); SW2, 6, 10, 13, 15, 18 (75%) [42]
FRIE (341D 1426cM
Ruby Seedless x Sultanina  F; (139)  SSR (27) 1U{X 18 5 3%4} [78]
T
Syrah x Grenache#!l Fi (191) SSR (153) SN2 (48%), 4, 13; SW1, 2 (45%), 4, 13, 19 [5]




Grenache x Syrah

MTP2223-27 x Fi (139) SSR (233) SNS, 18 (59%); SW8, 12, 14, 18 (87%)
MTP2121-30
MTP2687-85 x Muscat ~ F; (174) SSR (119) SNS, 14 (28%); SW8, 11, 14, 16 (41%)
Hamburg
Ruby Seedless x Sultanina  F;(137) SSR, AFLP, SNP, SCAR SWI18 (70%) [9]
(272)
Vv00C001V0008 x Ugni  Fy(129) F1(129) SN7 (76%) [23]
Blanc flb
Red Globe x Crimson F1(292) SSR #1 SNP (290) SW2, 5, 14, 18 (83%) [79]
Seedless
Muscat of Alexandria x  F1(573)  Bin (EEARE: 1541; A SEDWY, 13 (BEAEL); 4, 14, 18 (48.4%) [80]
Crimson Seedless P 1534) (BN ); SN1,2 (9.3%), 8,135 1,2, 7, 12,
18 (A L), SW2, 9, 13 (BEAEIE); 2, 8,
10, 14, 18 (42.5%) (XA &l 1)
Red Globe x Centennial ~ F, (114) SNP (--) FhF KN seed sizes, 7, 8, 11,13, 17 [81]
Seedless
KA Italia x Big Perlon Fi(163)  SSR. AFLP. EST #ritt i Monoterpene5 (84%), 10; [46]
Muscat (341)
flavor Moscato Bianco x Vri Wr  F; (174) SSR. AFLP 1 SSCP f#ic % Monoterpene2, 5 (92%)
63 (B 338; QAR S
429)
MTP2687-85 (Olivette F) (174) SSR (139) Hiii% Monoterpene2, 5 (55%), 13, 16; [44]
Ribol) x Muscat Hamburg
Muscat Ottonel xMuscat ~ F; (121) SSR (84) HiiE Monoterpenel, 5 (87%), 10, 13, 15 [47]
Ottonel
Ruiduxiangyu x Moldova  F; (160) SLAF (3144) L WkMuscat flavorS (21.8%) [8]
Ruiduxiangyu x Moldova  F; (160) SLAF (3144) KRR IKFIAKey gene expression6, 12 [91]
16
87-1 x9-22 F) (149) SSR (255) Hiii% MonoterpeneS5, 10, 11, 18 (42.5%) [87]
Campbell Early x Muscat ~ F, (95) SSR (338) i Monoterpene2, 5 (40%), 7, 15; &R [89]
of Alexandria )% Norisoprenoids2(40.3%)
Deckrot x G1-7720 F; (82) SNP Al SSR (B} A K Hii Monoterpene5 (50.9%), 12, 13, 17 [90]
1910; A K 2252)
Beifeng x 3-34 F, (150) SNP(3332) HAii% Monoterpene3, 5, 8, 11, 12, 14, 16, [88]
19(45%)
bELS Norton x Cabernet F1(223)  SNP (2084)FH SSR (384) T tannins2 (24.7%) [27]
Astringenc Sauvignon
y
Syrah  x Grenache Fi (191) SSR (153) BB PA &5 2,8(16.1%), 13 #1 17; FhF  [92]

PA %8 1,2 (18.5%), 3,4, 8, 10, 12, 13, 14,
16,17, 18; 5% epiEx3, 5, 6, 8, 10 (13.9%),
13,17, 18; RJ% galEx2, 3, 14 (14.7%); T
egcEx 3, 6,8, 10 (13.3%), 18; ¥ catT 1,6,



8, 17 (55.8%); R epiT 8, 17 (18.3%)
mDP 1, 6,8, 17 (55.2%); i catEx 1,4, 5,
6,8, 14, 15,16, 17 (19.2%), 19; F-T epiEx
5,8,17 (15.0%); P+ galEx 1,2,4,7,12, 17
(15.1%), 18; FF catT 2 (18.1%), 4, 8, 14,
17,18, 19; ¥ epiT 1,4,5,8,9, 11, 14, 17

(38.4%), 18, 19; i galT 1,7,8, 10
(14.4%), 12, 14,16, 17, 18; Fi-¥ mDP 4, 14,

17 (38.6%)
Muscat of Alexandria F1 (95) SSR (338) B PA &8 1(21.5%); B EpG 1 [93]
xCampbell Early (32.3%); R PA %G 1(53.7%); R PA

mDP17 (53.2%); FF PA %G 1 (36.7%) 18;
Fi-F PA mDP17 (30.7%)

AFLP: ¥R BLKEL M SSR: M ELFS; RAPD: KIHLY 1L MEDNA ; SCAR: FFAIRFRIEY HHIX; SNP:
BHRZ N SLAF: Rl md ¥ B thAmpSeq: BN SR GEFEEXUR BT HUb7id: Bin: binkrid; SSCP: ik
%2k LG: S8 BW: RIEE; BL: BLHURE; BD: BLHE; BA: B BV: B, Shl: R AL
BF: SRIAEAE; BH: I BG: REFME; Beh: RSEHGME: Beo: RSLHEME: BR: RIH#ME: MesF: RPIBEE; PPH:
S FERIRERE : PerB: R MalE: SS: nEVERIEY) & i pH: MRRAE: TA: WEBRE & Fru: Wk Glu: HEHE: Glu/Fru:
R Ma: SRR Tar: WAER: Ant: E00FF; AntM: 0T F ALK, VWUFGT: EOH IR CA: (W3,
CG: Pift%54: DC: =RIMIETHHR: MC: HIIEH R AC: BHEMLIEH #: R: 404 G: &k B: Wit L*: 7
a*: ZL4E(OH; bx: BERECUE; He (i S: MORIEE: I 3RE¥; SN: FPr2iE; SW: FirHE&; SEDW: FA R rEE;
PA: JEIEAE: EpG: RILRHRRETEREE: %G: RILFRRETRED SRAENERE ) mDP JRAL ORI 55
SSEN, FREBEEVMARAD; epiBx: FILRRLEMIWEE; catBx: JLAARLEMIWHEE; galEx: RILFREE TRRES LT,
egeBx: BB BT IIAREMWIE: catT: JIAERIGIHE: epiT: RILIEEAMGIE: galT: RILKRE & THEEEAN A mDP:
TR . SCRR RSO

AFLP: Amplification fragment length polymorphisms; SSR: Simple sequence repeat; RAPD: DNA random amplified polymorphic
DNA; SCAR: Sequence-characterized amplified region; SNP: Single nucleotide polymorphism; SLAF: Specific locus amplified fragment;
rhAmpSeq: thAmpSeq markers; Bin: Bin markers; SSCP: Single strand conformation polymorphism; LG: Linkage group; BW: Berry
weight; BL: Berry length; BD: Berry diameter; BA: Berry area; BV: Berry volume; Shl: Shape index; BF: Berry firmness; BH: Berry
hardness; BG: Berry gumminess; Bch: Berry chewiness; Bco: Berry cohesiveness; BR: Berry resilience; MesF: Mesocarp firmness; PPH:
Pericarp puncture hardness; PerB: Pericarp brittleness; SS: Total soluble solid content; pH: pH value; TA: Titratable acidity; Fru: Frucose;
Glu: Glucose; Glu/Fru: Frucose/Glucose; Ma: Malic acid; Tar: Tartaric acid; Ant: Anthocyanins; AntM: Methylation level of anthocyanins;
VVUFGT: UDP-glucose flavonoid 7-O-glucosyltransferase; CA: Chromatic aberration; CG: Color grade; DC: Trihydroxylated
anthocyanins; MC: Methylated anthocyanins; AC: Acylated anthocyanins; R: Red; G: Green; B: Blue; L*: Lightness; a*: Green-red; b*:
Blue-yellow; H: Hue; S: Saturation; I: Intensity; SN: Seed number; SW: Seed weight; SEDW: Seed fresh weight per berry; PA:
Proanthocyanidins; EpG: Epicatechin gallate; %G: The mol percent of galloylated subunits (epicatechin gallate) of the total subunit within
Pas; mDP : The mol percent of total subunits (the sum of terminal and extension) to terminal subunits within PAs, indicating the polymer
size; epiEx: (-)-epicatechin extension subunit; catEx: (+)-catechin extension subunit; galEx: (-)-epicatechin-3-O-gallate extension subunit;
egcEx: (-)-epigallocatechin extension subunit; catT: (+)-catechin terminal subunit/monomer; epiT: (-)-epicatechin terminal
subunit/monomer; galT: (-)-epicatechin-3-O-gallate Terminal subunit/monomer; mDP: Mean degree of polymerisation. In the same
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