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Maxxa, Pinot Noir, Chkhaveri

Pinot atggcttcagttgaggaaattagaaacgctcaacgtgccaagggtccggecaccatecta
Meskhuri atggcttcagttgaggaaattagaaacgctcaacgtgccaagggtccggecaccatecta
Rkatsiteli atggcgtctgtggacgaaattagaaatgctcagegtgeemagggtccggecacegtteta
Chkhaveri atggcgtctgtggaggaaattagaaatgctcagegtgccaagggteceggecacegtteta
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1 1224 1081 1079 1134 876
2 879 784 693 800 630
3 973 793 807 850 651
4 1227 1117 1141 1189 906
5 1248 1022 1041 1133 862
6 1154 1057 927 1040 821
7 1162 1022 977 1068 803
8 1065 1215 1135 1190 973
9 846 688 656 770 544
10 744 644 644 688 505
11 834 743 716 774 564
12 928 746 760 810 595
13 1011 831 859 886 625
14 1390 1194 1211 1240 1011
15 863 693 637 729 579
16 965 757 774 822 578
17 9211 777 764 854 683
18 1655 1405 1340 1480 1066
19 984 840 860 898 688
X530 20,063 17,409 17,021 18,355 13,960
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Chromosome 12

Chromosome 18R

Ckhaveri Meskhetian green Saperavi  Rkatsiteli Pinotnoire  Clkhaveri Meskhetian green Saperavi

VvilP512.C1 VilP512. M1 VvilP512.51 VwilPS12.R1 VeilPS12ZP1 VvilPSIBR.C1 VwilPS1SR.MIL
VrilPS12F2

VvilP512.CI VvilP512, M2 VviTP512.52 VwilPS13.RI VvilP512. P3 VviIPS1BR.CI VwiTPS18R.MI

VriTP512.C3 VvilP512, M3 VvilP811.83 VwilPS11.R3 VvilP512, P4 VvilPSIBR.C3 VwiTPS18R.AM3
VvilPS12 P2

VvilPS18R.C4  VwilFS1BR.M4

VvilPS18R.C5  VwilPS1BRMA

VvilPS18R.C6  VwilPS1BR.M6
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VvilPS18R.CT  VwilFS1BR.MI0

VvilPS18R.51  VwiTPS18R.R1 VwilPS18R.P1 ViilPS19.C1  VwiTPSI2M1

VvilPS18R.P2 VwilPS19.C2  VwiTPS19.M2
VviTPS18R.P3 VwilPS19.C3  VwilPS19.M3

VviTPS18R.C8
VvilPS18R.CO

VvilPS18R.M11
VvilPS18R.M12
VvilPS18R.M13
VvilPS18R.MI14

VviTP518R.C10 VvilF518R.M14

VvilPS18R.51 VviTPS18R.P4 VwilPS19.C4  VwilPS19.M4

VrilPS19.C5  VeilPS19.ME

VvilPS18R.53 VvilPS18R.PS VwiTPS19.C6  VviTPS19.M6

VvilPS18R.54 VviTPS18R.R3 VviTPS18R.PG VilPS19.CT  VwiTPSIO.MTY
VvilPS18R.55 VvilPS18R.P7

VviTPS18R.PE VviTPS19.C8  VviTPS19.M8

VviTPS18R.PY VwilPS19.C8  VwiTPS19.M9

VvilP518R.56 VrilPS19.C10 VvilPS19.M10

VviTPS18R.P10 VrilP519.M11

VviTPS18R.P1 VvilPS19.C11 VwiTPS19.MI1

VvilPS18R.P11 VriTP518.M13

VvilPS18R.57 VvilPS18R.PL VviTPS19.C12 VviTPS19.M14
VvilPS18R.58 VviTP518R.P14
VvilPS18R.59 VvilPS18R.R4 VviTPS18R.P12
VvilPS18R.510 VviTP518R.P16
VvilPS18R.511 VviTPS18R.P17

VvilPS18R.511 VvilPS18R.RE VviTPS18R.P18
VvilPS18R.513 VvilPS18R.R6 VviTPS18R.P19
VvilPS18R.514 VvilPS18R.P20
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Chromosome 19

Rkatsiteli Pinotnoire Ckhaveri  Meskhetian green Saperavi  Rkatsiteli  Pinot noire

VvilP519.51 VviTPSI9.R1 VvilPS19.P1
VvilP819.82 VviTPS19.R2 VvilPS19.P1
VvilP519.583 VviTP519.F3
VrilPS19.R3 VvilP519.P4
VvilP519.54 VwiTPS19.R4 VvilPS19.P5
VvilP519.85 VviTPS19.RS VvilPS19.P6
VvilP519.56 VviTPS19.R6 VvilPSI9.PT
VvilPS19.R7
VvilP519.87 VviTPS19.RE VvilPS19.PB
VvilP519.58 VviTP518.P9
VvilP51%.59 VviTP518.P10

VvilP519.810 VviTPS19.R9 VvilPS19.P11
VviTP518.5811 VviTPS19.R10 VvilPS19.P12
VvilP51%.512 VviTPS19.R11 VvilPS19.P13
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The accession numbers are as follows. They are available on getentry.

DDB] released genome data (WGS) of wine grapes (Vitis vinifera 4 cultivars) which had been submitted by Agricultural University of Georgia.

Chkhaveri BDS001000001-BDS001000021 (21 entries) = BDSO.gz
Saperavi BDSQ01000001-BDSQ01000021 (21 entries) = BDSQ.gz
Meskhetian green = BDSR01000001-BDSR01000021 (21 entries) = BDSR.gz
Rkatsiteli BDSS01000001-BDSS01000021 (21 entries) =~ BDSS.gz
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Whole genome comparative analysis of four Georgian grape

cultivars
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Abstract (rapevine is the one of the most important
Fruit species in the world Comparative genome sequenc-
ing of grape cultivars is very important for the nterprete-
ticm of the grape genome and understanding its evolution.
The genomes of four (eorgian grape cultvars—C hkhaveri,
Superavi, Meskhetion green, and Rkatsiteli, belonging to
different haplogroups, wem mssquenced. The shotgun
penomic libraries of graps cultivars wenes sguenced on an
Ikurrina HiSeg. Pinot Moir nuclesr, mitochomdrial, and chlo-
roplast DNA were wsed as mference. Mitochondria]l DNA
of Chkhaveri closly matches that of the mEmooe Pinot
noir mitochondrial DNA. with the exception of 16 SNPs
Found in the Chkhaveri mitochondrizl DNA. The number
of SNPs in mitochondrial DMNA from Szperavi. Meskbetian

Communicated by =, Hohmann,

leciraniic supplemeniary malerill  The online wersion
ol this article jdoi: 10, 1000 w0043 8.017-1 353-x) conlains
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green, and Rkatsiteli was 764, 702, and 8272, respectively.
Ruclear DMNA differs from the reEmnce by 1,800,675 ot in
Chkbaveri, 1063063 nt in Meskhetian green, 2,174,995 in
Saperavi, and 5.011,513 in Rkatsiteli. Unlike mtDNA Pinot
noir, chromosomal DMA is closer i the Meskhetion green
than bo other cultivars. Substantial differences in the mum-
ber of SNPs in mitochondrial and nuclesr IVNA of Chicha-
weri and Pincd noir cultivars are explained by backorossing
or introgme ssion of ﬂnuw:ldpcnehmm ‘befvre or dur
ing the process of i A fion of oh

semal DNA of Oeorgian grape cubtivars by MEGANTE,
2 web-hased annotation system, shows 66,745 predicted
genes [ hkhaveri—17.40%; Saporavi—17.021; Meskhetian
green— 1B.355; and Riatsiteli— 13,9601 Among them, 104
predicted genes and 43 peswdopenes of erpene synthas
genes were found in chromosomes 12, 18 random (18R ),
and 19, Four move | TPS genes mot present in reference Pinaot
nuir DNA wen dotected. Two of them— parmacrene A syn-
thase (Chromosome 18R ) and (—) germacrene [ synthase
T 19} can be identified as putsti full-length
proteins. This work performs the first atempt of the com-
parztive whole genome analysis of different kaplogroups of
Watir virdjfera cul tvars. Bas d on complete nuclear and mito-
chondrizl DNA s quence analysis, hypothetical phy logeny
scheme of formation of grapes cultvars is presmed.

Keywords Orape - Nuckeer DNA - Mitochondrial DRA -
Nlzmina - Seguencing - SNP

In troduc tion

Fecent advancaments in'w hole genome == quencing echmol-

oy expanded our knowlsdge for understanding the penetic
archiwcture of plant genomes. Whols pEnome sequencing of
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