BB 2 R 2021,38(4): 461-470

Journal of Fruit Science

DOI:10.13925/j.cnki.gsxb.20200395

E42-6x B S EE XX LK
SSR 7 FEE M RERAR EZ ]
@', 3 B#L,F FLEFX,K AL ZEELVBERAT,NENT
e [ Ol B =2 B A AT AT, A 450009 5 *Fras 4B /R H VA X 5 4 IR BT ST HT  BrasElsE 838200)

8 . [BB9YFIH SSR-PCR 5 St hric i 7 A 2 = b 5 AR AT S0 14 S5 5, 0] 41 7 SR T 19 J6k 1 730 SR L e
179507 L7 35 YUATE T R 861 45 T 2R B42-6 (LT ER 1) 52 A2 5 AR A B TR JR 6 45 b B L S o e L 38 FOoB i RO F
FEGACABTFER R, FI I SSR 43 TARICEE & BN fiiK-PCR J7 VA% 8 H ARl . Wl 25 5 I ORE A L Seme 2 ORI
TEHAR R , AT 40 B BAL T 2 - (5 R YAE SE A B42-6 AL 5 i 1 34 % 2 25 MEFRT , o 18 % SSR
FRICAE S AR ) B A 5 5 Pk AL A, AIE ST A E42-6 AN HLHL T R 24 20 F AR BEHLIRE S X 2 A HEFRID , M 528 FRFoAR
T % 58 Y 520 BRONHTTHE 52 JE AR, S8 2N 98.5% ARSI AR AR 58 T2 AU ARR IR TEZ , 5 B 64.6% 5 SRR 4% 20
BV RIGARE R SE A A, RIVEEMRE AR 0 RIGARBOYE K TRl , G 8% %3 712 104.07%, 1
PEREONE 5 L34 BENE AR e R 48 JE AR s R P A — s B9 (7.88%) (i w25 5 AR L4518 TR A SSR W e hric 45 & &
S LUK -PCROSIN 7 v 0] 48 ] 58 Fo BE AR EAT FUAR PE LS 58 R ATAT I . P B SRR S 28 2, LI o R R A
TENE, BASRIFAOA HLAL T R BRI IR 138 5 A 34, SRR FR B 52 1F i g i 3 st A%, FLBHE 8 B R 2k [ gt f%
B, AR RE K .

Fo R HI A s 2250 FaAR s SSR %5 5 HESLTAIR s A )

FE DS :5663.1 MHEFRERD: A X E S 1009-9980(2021)04-0461-10

SSR identification of F, progenies of E42-6 x Rizamat grape and their ge-
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Abstract: [Objective]Table grapes occupy a major position in Chinese grape industry. The berry shape
is one of the important traits for evaluation of the appearance quality of grapes. In order to explore the
genetic variation tendency of grape berry shape, we used 528 F, progenies generated from hybridizing
E42-6 with Rizamat as experimental materials. Firstly we identified the authenticity of the F, population
through SSR fluorescent markers combined with capillary electrophoresis detection technology, and
then we researched the genetic tendency and analyzed the inheritance of berry shape from F, progenies,
so as to provide a basis for the prediction of parental selection in grape fruit shape improvement breed-
ing. [Methods] The crossing combination was made using E42-6 as female parent (round shape berry)
and Rizamat (oblong shape berry) as male parent in 2012 and 528 F, progenies were obtained. The hy-
brid plants bore berries in 2016. The leaves and berries were collected from grapevines grown in the

vineyards of Research Institute of Grape and Melon of Xinjiang Uygur Autonomous Region in Shan-

¥ B #A: 2020-09-23 5% A1 2020-12-28
EEWB: FEE A AT RI(2019YFD1001401) 5 Bl S AR A MY = b A A 2 8 85 T 78 4 (CARS-29-ye- 1) 5 1 E Al R B AL A1 37
L (CAAS-ASTIP-2019-ZFRD
YEFTE I SR, L, RS e AR W 905 Rl 3 & PR 2R . Tel: 18638236842, E-mail : wul173852528@qq.com
*Jf {5 {F 3 Author for correspondence. E-mail : luogwpt@sohu.com ; E-mail : liuchonghuai@caas.cn



462 3 i) = H 384

shan, Xinjiang province during August to October in 2019. The genomic DNA of each single plant of
the hybrid combination was extracted and 40 pairs of SSR fluorescent markers combined with capillary
electrophoresis-PCR method were used to identify the true hybrid offspring, the software GeneMapper
v3.25 was used for data reading, the final analysis results were presented in the form of fragment size
and exported in Excel. The berry shape indexes of F, progenies such as berry width, berry length and
fruit shape index were measured according to the conventional method The data were processed with
Excel statistical software, and the genetic tendency of fruit shape was analyzed through coefficient vari-
ation (CV), transfer ability (7a), heterosis rate. [Results]Based on the genomic DNA of the parents, 34
pairs of polymorphic SSR markers were screened out from 40 pairs of SSR markers to be used for fur-
ther identification. Among them, 18 pairs of polymorphic markers amplified the specific complementa-
ry bands between the parents, and all of them confirmed that Xinya was the F, progeny of E42-6 and
Rizamat. After that, we randomly selected 5 pairs of SSR markers from 34 pairs of polymorphic mark-
ers to identify the F, progenies. It was found that 520 progenies that contained the specific band from
Xinya were screened as true selfing offsprings of Xinya, the true rate of F, progenies was 98.5%. The
fruit shapes of F, progenies were widely separated, including round, oblong, oval, cylindric, obovoid,
ovoid, oblate, heart-shape, curved-shape, and waist-shape although the fruit shape of the offspring was
mainly oval and oblong, accounting for 64.6% . The berry width, berry length and fruit shape index
were quantitative traits with continuous normal distribution. The coefficient variation of berry width
was the smallest, which was 9.92%, while the ultra low dear of berry width was as high as 46.15%, it
showed an obvious tendency toward low inheritance. The genetic transmitting ability of berry length
was lower than 1. The average value of fruit shape index was slightly above the mid-parent value, there
were some ultra high individuals, but more than half progenies had mid fruit shape index between par-
ents” value, the genetic transmission ability of fruit shape index was 104.07%, showing a regression in
the direction of increasing, indicating that additive effect occupied the dominant position and the fruit
shape index could be stably inherited to the progenies.[Conclusion]It was feasible to use SSR fluores-
cent marker to identify the authenticity of F, population generated from E42-6 and Rizamat. The rate of
ture self-progenies was as high as 98.5%, and SSR markers could accurately and effectively identify the
authenticity of F, progenies in grape. In our study, the fruit shape of F, progenies was mainly oval and
oblong. The berry width, berry length and the fruit shape index were quantitative traits with continuous
distribution. The ultra-low dear of berry width was high and showed an obvious degeneration genetic
tendency. The average value of berry length was lower than the mid-parent value, presenting a negative
degradation genetic trend. The average value of fruit shape index of F, progenies was slightly higher
than the mid-parent value, additive effect played a dominant effect in the inheritance of fruit shape in-
dex, this trait could be stably inherited to the progenies. There were some individuals of ultra high fruit
shape index in F, progenies. By selecting two parents with big difference in fruit shape, the probability
of obtaining single offspring individual of ultra-high fruit shape index would be increased.
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Fig. 1 The pedigree tree of hybrid progenies
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Table 1 SSR primers used for the identification of grape hybrid progenies

EIE/EAR S Wik el iEEZ2 BKGE
Primer name Forward primer sequence (5°-3") Reverse primer sequence (5°-3”) Annealing temperature/C
VVMD25 TTCCGTTAAAGCAAAAGAAAAAGG TTGGATTTGAAATTTATTGAGGGG 56
Vchrl6a TTCATGTGTGACACCCCTTT AATGTCCATGCTTCAAAATACC 56
Vchrl3c AGACCCAAGGGCAAGGTACT AACACCGTTAGGCATACTCCA 56
VVMD5 CTAGAGCTACGCCAATCCAA TATACCAAAAATCATATTCCTAAA 56
Vchrl7a AGGAAGAGGATTGATCACCA GTGCCAACCCTTGCACTATT 56
Vchrl8a TTCCCACCCGGTAAATATGA CATCCAAACATCACGCTGAG 56
Vchr19b TTTGTTAGGTGTTGTTACCCGTTA ATCTTCTGGCCATGTGGTTC 56
Vchrl3b TAAGCATTCTGGGCTTTTCC TCGTCTATATGCGACCTTGG 56
Vchrda CAACTGGGATCCAAGACCTC CAGCTTCACAGGTAACCACA 56
VVMD21 GGTTGTCTATGGAGTTGATGTTGC GCTTCAGTAAAAAGGGATTGCG 56
Vchr6a AATGTTGAGCTTTGGGCTTG CCAATTCTTCCATACCTCAAAA 56
VIZAG93 GCACTCTTCGACGTTAAACAAAGCC TATGGAGGGACCGAGGTGGGCTAGG 56
VMC5G8 CATGCACATCTTGTTTCACTCT CATCATTGCTTCCAAAAGTCTC 56
VMC4F3-1 AAAGCACTATGGTGGGTGTAAA TAACCAATACATGCATCAAGGA 56
VVIB66 CCACTAGTGGTCAGAAAAGAAG TTGTATTGTGTGCCTCTTCTCA 56
VMC6EI CACTGGCCTGTTGGGAGATAAT CCTTCAACTGGAAAAGCCTGTC 56
Vchrl4b CAATTGAACACTTACACTCACAATCA TGTGACTAAAGGTTATTAGCAGGA 56
VMCIC10 CACAGCTGTTCCAAGTCCCA ACAAGCCTTCCGCCACTCTC 56
Vchr8a ACCCACTGCCACTCTCTCAT AAATCTCCGGGATCCTTTTG 56
VIZAG67 ACCTGGCCCGACTCCTCTTGTATGC TCCTGCCGGCGATAACCAAGCTATG 56
Vchrob AGCGTCATGACAGGTATCAGAA AAAGAATTAATCATTACCATTTCACG 56
VVS2 CAGCCCGTAAATGTATCCATC AAATTCAAAATTCTAATTCAACTGG 56
VMC8G9 AACATTATCAACAACATGGTTTTA ATATTCATCCTTCCCATCACTA 56
VVIP31 TATCCAAGAGACAAATTCCCAC TTCTCTTGTTTCCTGCAAATGG 56
Vchr3a CAATCATATGAGCAAGGCATGT GCTTCCTGAAATTTGTGTCCA 56
VVINI6 ACCTCTATAAGATCCTAACCTG AAGGGAGTGTGACTGATATTTC 56
VVIV37 TTTTCTCCCTACTCTTAACTTC GGTAGACCTTGAAATGAAGTAA 56
Vchr2b CCTCCTGCGAACAAGTCTGT GTTGCTGGATTTGTGGAAGG 56
VIZAG62 GGTGAAATGGGCACCGAACACACGC CCATGTCTCTCCTCAGCTTCTCAGC 58
SCU06 CCTAATGCCAGGAAGGTTGC CCCTAGTCTCTCTACCTATCCATG 58
VVMD28 ACAATTCAATGAAAAGAGAGAGAGAGA TCATCAATTTCGTATCTCTATTTGCTG 58
VVMD27 TACCAGATCTGAATACATCCGTAAGT ACGGGTATAGAGCAAACGGTGT 58
VIZAG79 AGATTGTGGAGGAGGGAACAAACCG TGCCCCCATTTTCAAACTCCCTTCC 58
VVMD7 AGAGTTGCGGAGAACAGGAT CGAACCTTCACACGCTTGAT 58
VMCA4F8 CATTTCATAGGGTTTTCACAGC CTGCCAGTATACTGATTCCTCTC 58
VVMD32 GGAAAGATGGGATGACTCGC TATGATTTTTTAGGGGGGTGAGG 58
Vchrla TTCATACCTTGCAGGGAGCTA TGATTTCCATTCCCAAATTCA 52
VchrlSa CAATCCCAACAGTTCCATGA CGTTTTCTCCTTCGGACAAG 54
UDV120 GACATGCACAAGGGAGACAA GATGTTGGTGGAGTCACAGC 56
VLG6-R-1 TGGGGAGGACTTCTCATGTT TCTGGTGTGTGTTACCTGGA 54

1.3.3 SSR-PCR#k % PCR XM AKZR N 10 uL 2x
T5 Super PCR Mix (4t 5%, %8 , W £ 24 10 pmol - L™
() IE S 6] 51 40 %% 1 ul, 50 ng - pL' DNA #4571 plL,
ddH,O #ME 20 pL. ¥ EFEF4:98 C1iAE 1 3 min;
98 CAF 10 s,50~58 ‘CIE K 105,72 ‘CLEAH 30 s,
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Table 2 Amplification of 18 pairs of SSR markers for

parents and Xinya
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Table 3 Abnormal genotypes detected by 5 pairs of SSR

markers in F, progenies

s E42-6 BRI HLLORRRERIR MR R ?ﬁ?ﬁ&ﬁ)ﬁfﬁéﬁ% F.fRHEH %Y Genotype of F, generation

Marker name ~ ConoWpe ol Genotype of Genotype of Number of Xinya Vchrl3c Vehri8a Vchrl3b VMC4F3-1 VVMD32
E42-6 Rizamat Xinya and its descendants

Vchrl6a 138/138 130/130 130/138 P Xinya 130/140 180/192 160/160 186/216  268/274

Vchrl3c 130/130 140/140 130/140 F.-48 130/152 176/180 160/172 180/216  266/268

VVMD5 252/252 244/256 252/256 F.-162 130/152 176/180 160/172 180/186  268/289

Vchrda 209/211 198/215 211/215 F.-206 180/196 160/172 204/216  274/289

VVMD21 256/280 262/265 256/262 F>-298 176/192  160/172

Vchr6a 195/195 199/199 195/199 F:-318 180/184 160/168 199/216

VIZAG93 229/229 204/214 214/229 F.-405 130/152 180/216  268/288

VMCA4F3-1 204/216 185/196 185/216 F.-496 168/192

VMCG6EIL 181/185 160/160 160/181 F.-528 134/152 184/196 168/168 199/199  280/280

VMCIC10 195/195 143/158 143/195 VE 2 1 A g R B R

Vchr3a 205/205 201/244 205/244 Note: The blank are normal genotypes.

VVMD28 276/276 262/262 262/276

T m T KSR S

VVMD7 253/253 247/267 247/253 ARTCALRITR I (3D 0

VMC4ES 135/141 134/139 139/141 MAREL 53 A B AT LUE W F BE AR R SEN AR B

VVMD32 268/268 272/274 268/274 7RIS EIHE, K2 T XEEZ 8, 5

Vchrl5a 169/169 165/181 165/169
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Fig. 3 The polymorphism distribution of fruit shape in F, generation
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in F, generation of E42-6 x Rizamat
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Table 4 The hereditary variation of fruit shape in F, generation

j N ‘ Y M2 Transgression rate/% . .
b Wk ok Rl sl R anem Shiae ittt 2
Index Female Male Median Average CVi% TR H ;EV Tal%

Range Ultra low dear ~ Ultra high dear
FRIME Berry width/cm 2.38 196  2.17 1.95+0.19 1.34-2.54  9.92 46.15 1.15 90.09
RHRIHIE Berry length/cm 2.34 334 284 2.71£0.32  1.52-3.80 11.75 10.38 3.65 95.48
BIEAE S Fruit shape index  0.98 170 1.34 1.40+020 0.96-2.22 14.47 0.38 7.88 104.07
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