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Analysis of suspected synonyms of ‘Baco Noir’ and ‘Niagara’ by SSR

markers and morphology

LI Beibei, ZHANG Ying, FAN Xiucai, LI Min, LIU Chonghuai’, JIANG Jianfu"
(Zhengzhou Fruit Research Institute, Chinese Academy of Agricultural Sciences, Zhengzhou 450009, Henan, China)

Abstract: [Objective]Grape is one of the most important fruit crops in the world. It is widely used for
wine, table grapes, raisins, juice and the grape healthy products have also been produced in recent
years. Vitis vinifera L., which was originated from Europe and West Asia, is the only species cultivated
extensively around the world. China has a long history of grape cultivation. Viticulture spread along the
ancient Silk Road and it reached China in the second century A.D., and the Catholic Church replaced
the Romans in expanding grape cultivation in the mid-late 19" century. However, after the introduction
of grapes into China, the original names of some varieties were lost, and were given new names leading
to synonyms and homonyms. Therefor the true identity of the cultivars is essential, and will contribute
to effective management of germplasm repositories and the protection of breeders’ rights. Simple Se-
quence Repeat (SSR) has been proved to be the efficient for the identification of germplasms. The objec-
tive of this study was to identify the true identity of two groups of suspected synonyms in southwestern
China by both morphological and molecular characteristics. [Methods]The genomic DNAs of ‘Niaga-
ra’ ‘Guankouputao’ ‘Yunnanshuijing’ ‘Guizhoushuijing’” ‘Baco Noir’ ‘Cizhongjiaotangputao’ and
‘Yanjingheizhenzhu’ were extracted from young leaves using the Plant Genomic DNA Kit according to
the manufacturer’ s instructions. 38 pairs of fluorescence- labeled SSR markers were used, such as
ViZAG62, ViZAG79, VVS2, VVMDS5, VVMD7, VVMD25 and so on. The PCR reaction was carried
out in a 20 pL volume containing 10 pL 2xT5 Super PCR Mix, 1 pL primer (each) (10 umol L"), 1 uL
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template DNA (50 ng - uL"), 6 uL ddH,O. The PCR amplification was conducted under the following
thermal conditions: 3 min at 98 ‘C for initial denaturation, followed by 35 cycles of denaturation at
98 °C for 10 s, annealing at optimum Ta for 10 s, 72 “C for 30 s, and a final extension at 72 ‘C for 2
min. The end reaction was held at 4 ‘C. The PCR amplified products were separated by using capillary
electrophoresis in an ABI 3730xI DNA Analyser. An internal size standard (GeneScan-500ROX) was
adopted to estimate the approximate molecular weights of the amplified products. Finally, peaks were
shown by size and height with Gene Mapper v3.2 software. [Results] DNAs from all of the samples
were successfully amplified using each of the 38 SSRs with high polymorphism. We studied the geno-
type data with the profiles of capillary electrophoresis. We found that there were only two distinct geno-
types in 7 grape samples by analyzing the 38 SSR loci. The genotype of ‘Guankouputao’ ‘ Yunnanshui-
jing’ and ‘Guizhoushuijing’ is same as that of ‘Niagara’. ‘Meanwhile’ ‘Baco Noir’ ‘Cizhongjiao-
tangputao’ and ‘ Yanjingheizhenzhu’ owning the same genotype. Furthermore, we also conducted mor-
‘Yun-

nanshuijing’ ‘ Guankouputao’ were similar to those of ‘Niagara’: the young shoot was green-yellow in

phological trait survey. We found that the morphological characteristics of ‘Guizhoushuijing’

colour, the tender leaf was grey-green, the mature leaf was dark green, the berry skin colour was char-
treuse, the berry shape was near round, and the flesh had an intense strawberry fragrance with a soft tex-
ture as well as high juice content and so on. ‘ Cizhongjiaotangputao’ and ‘ Yanjingheizhenzhu’ had sim-
ilar morphological characteristics to ‘Baco Noir’: the young shoot was dark green in colour, the tender
leaf was green-yellow, the mature leaf was dark green, the berry skin colour was purple black, the berry
shape was near round, and the pericarp was thick and so on.[Conclusion]‘ Cizhongjiaotangputao”’ ‘ Yan-
jingheizhenzhu’ and ‘Baco Noir’ may be synonyms, and ‘Yunnanshuijing’ ‘Guizhoushuijing’
‘Guankouputao’ and ‘Niagara’ may be synonyms. Finally, the identification of homonyms and syn-
onyms would help us to clearly identify germplasm sources and contribute to the use of germplasms.
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Table 1 Samples used in this study

ETs] st i RIS
Code Cultivar Origin
1 U V. vinifera x V. labrusca Baco Noir V2 [H France
2 R AE TR AR B R R A

V. vinifera x V. labrusca Cizhongjiaotangputao Cizhong Catholic Church, Deqin County, Yunnan Province
3 IR IR VTS e BL R R 32

V. vinifera x V. labrusca Yanjingheizhenzhu Yanjing Catholic Church, Mangkang County, Xizang
4 JE %L V. vinifera x V. labrusca Niagara % E USA
5 SLINIK & V. vinifera x V. labrusca Guizhoushuijing 51 Guizhou Province
6 ZFA/KEm V. vinifera x V. labrusca Yunnanshuijing 274 Yunnan Province
7 KA %] V. vinifera x V. labrusca Guankouputao WAL B2 1 £ Guankou Township, Hubei Province
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Table 2 The number and

sequence of primer

51¥%i*5 Primer No.

IE[A 5% Forward primers (5" —3")

J 154 Reverse primers (5'—3")

Pl TTCATACCTTGCAGGGAGCTA TGATTTCCATTCCCAAATTCA
P2 CATTTCATAGGGTTTTCACAGC CTGCCAGTATACTGATTCCTCTC
P3 GCACTCTTCGACGTTAAACAAAGCC TATGGAGGGACCGAGGTGGGCTAGG
P4 CCTCCTGCGAACAAGTCTGT GTTGCTGGATTTGTGGAAGG
P5 CAATCATATGAGCAAGGCATGT GCTTCCTGAAATTTGTGTCCA
P6 AACAATTCAATGAAAAGAGAGAGAGAGA TCATCAATTTCGTATCTCTATTTGCTG
P7 CAACTGGGATCCAAGACCTC CAGCTTCACAGGTAACCACA
P8 GGAAAGATGGGATGACTCGC TATGATTTTTTAGGGGGGTGAGG
P9 GTACCAGATCTGAATACATCCGTAAGT ACGGGTATAGAGCAAACGGTGT
P10 AGATTGTGGAGGAGGGAACAAACCG TGCCCCCATTTTCAAACTCCCTTCC
P11 AATGTTGAGCTTTGGGCTTG CCAATTCTTCCATACCTCAAAA
P12 GGTTGTCTATGGAGTTGATGTTGC GCTTCAGTAAAAAGGGATTGCG
P13 AGAGTTGCGGAGAACAGGAT CGAACCTTCACACGCTTGAT
P14 GGTGAAATGGGCACCGAACACACGC CCATGTCTCTCCTCAGCTTCTCAGC
P15 CCACTAGTGGTCAGAAAAGAAG TTGTATTGTGTGCCTCTTCTCA
P16 ACCCACTGCCACTCTCTCAT AAATCTCCGGGATCCTTTTG
P17 AGCGTCATGACAGGTATCAGAA AAAGAATTAATCATTACCATTTCACG
P18 CACAGCTGTTCCAAGTCCCA ACAAGCCTTCCGCCACTCTC
P19 TTTTCTCCCTACTCTTAACTTC GGTAGACCTTGAAATGAAGTAA
P20 ACCTGGCCCGACTCCTCTTGTATGC TCCTGCCGGCGATAACCAAGCTATG
P21 TTCCGTTAAAGCAAAAGAAAAAGG TTGGATTTGAAATTTATTGAGGGG
P22 CAGCCCGTAAATGTATCCATC AAATTCAAAATTCTAATTCAACTGG
P23 AACATTATCAACAACATGGTTTTA ATATTCATCCTTCCCATCACTA
P24 AAAGCACTATGGTGGGTGTAAA TAACCAATACATGCATCAAGGA
P25 AGACCCAAGGGCAAGGTACT AACACCGTTAGGCATACTCCA
P26 TAAGCATTCTGGGCTTTTCC TCGTCTATATGCGACCTTGG
P27 CACTGGCCTGTTGGGAGATAAT CCTTCAACTGGAAAAGCCTGTC
P28 CAATTGAACACTTACACTCACAATCA TGTGACTAAAGGTTATTAGCAGGA
P29 CATGCACATCTTGTTTCACTCT CATCATTGCTTCCAAAAGTCTC
P30 CAATCCCAACAGTTCCATGA CAATCCCAACAGTTCCATGA
P31 CTAGAGCTACGCCAATCCAA TATACCAAAAATCATATTCCTAAA
P32 TTCATGTGTGACACCCCTTT AATGTCCATGCTTCAAAATACC
P33 AGGAAGAGGATTGATCACCA GTGCCAACCCTTGCACTATT
P34 CCTAATGCCAGGAAGGTTGC CCCTAGTCTCTCTACCTATCCATG
P35 ACCTCTATAAGATCCTAACCTG AAGGGAGTGTGACTGATATTTC
P36 TTCCCACCCGGTAAATATGA CATCCAAACATCACGCTGAG
P37 TATCCAAGAGACAAATTCCCAC TTCTCTTGTTTCCTGCAAATGG
P38 TTTGTTAGGTGTTGTTACCCGTTA ATCTTCTGGCCATGTGGTTC
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Fig. 1 Electropherograms of P7 and P23 in diploid cultivars
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Table 3 DNA profile data of 7 grape cultivars at 38 SSR loci

B Wy DNA f84U5#li DNA profile data

Primer No. A B

P1 221/230 202/219
P2 114/118 114/140
P3 184/210 180/184
P4 113/121 113/129
P5 160/220 198/216
P6 244/258 227/233
P7 179/187 179/187
P8 270/270 244/268
P9 177/203 175/181
P10 240/252 234/256
P11 180/180 170/174
P12 219/247 237/245
P13 237/263 233/239
P14 194/198 200/202
P15 84/84 98/104
P16 192/195 173/173
P17 112/112 113/113
P18 143/169 141/143
P19 158/160 146/156
P20 124/124 138/140
P21 238/238 238/238
P22 129/143 121/131
P23 165/165 164/174
P24 168/168 164/164
P25 122/134 120/122
P26 152/152 150/150
P27 142/142 128/140
P28 190/190 182/182
P29 300/302 300/312
P30 129/129 134/134
P31 231/263 233/233
P32 107/169 98/98
P33 175/175 183/183
P34 163/169 171/171
P35 150/152 150/150
P36 157/161 131/161
P37 175/201 173/183
P38 160/168 155/155

TE AL BB R EC A, BRI R BB e, Z R K B
P 7K R 171 A 4

Note: A. Baco noir, Cizhongjiaotangputao, Yanjingheizhenzhu; B. Ni-
agara, Yunnanshuijing, Guizhoushuijing, Guankouputao.
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Al, Bl1, C1, D1 are the front of mature leaves; A2, B2, C2, D2 are the back of mature leaves; A3, B3, C3, D3 are the fruit.
2 RRIEL(A) . RINKET(B) . mEIK& T (O) Rk OEE (D) AR EE I R SRSt
Fig.2 Thematureleavesandberriesof ‘Niagara (A), ‘Guizhoushuijing (B), ‘Yunnangshuijing (C)and

‘Guankouputao (D)
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Al, Bl and C1 are the front of mature leaves; A2, B2 and C2 are the back of mature leaves; A3, B3 and C3 are the fruit.
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Fig. 3 The mature leaves and berries of ‘Baco Noir’ (A),
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‘Cizhongjiaotangputao’ (B), ‘Yanjingheizhenzhu' (C)
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