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Introduction

The Crimean autochthonous grape varieties are
a valuable source for breeding new cultivars with
increased salt and frost resistance, as well as high
quality berries.

However, they suffer from fungal pathogens, such as
oidium and mildew.

An increase in the resistance of Crimean grape
varieties  is currently achieved through interspecific
hybridization.

In this study we report the first attempt to construct
linkage maps for two hybrid populations obtained
using Vitis interspecific hybrid ‘Magarach 31-77-10’
as a female parent and donors of the resistance
genes carrying introgressions from Muscadinia
rotundifolia - the immune North American species.

V. rotundifolia, 2n=40
Muscadinia rotundifolia

V. vinifera, 2n=38



Experimental design
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Aim & Tasks of the study

Aim:

Construction of linkage maps using the high-
throughput SNP genotyping of two hybrid
populations from the cross the elite breeding line
@M.N231-77-10 and two male parents, carrying
introgressions from Muscadinia:

Population 3-11 = 2M.N231-77-10 x 52000-305-143.
Population 4-11 = @M.N231-77-10 x g2000-305-163.

Tasks:

DNA extraction

GBS libraries construction

SNP calling (STACK)

Filtration (VCFtools)

Chi-Square test

Genetics map construction (Lep-MAP3)



Results of SNP calling
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Results of genetic maps constriction

Population 3-11 Chr12 3 LG =1

00
49

73
96
12,0
169

193
217

281
264~

288
312

/15268308 5268372 5268300 5268331
4297

/15949466 582429
6848184 6067805 7495591 6067853
6848192 7148033 7523117 6848241
7227040 6374460 6848175 6848210
2958

5963735 10277021 14615748 10009002
14757506 10276984 10147334 8896499
10147355 8613353

/i 10439127 10439081 10277022 10439057
9197188 10008942 11488685 8613282
8463478 10008916 8459929 10008943
19864468 20993926
18891886 18891932 20410986 20410941
17419628 17428222 22078235 16849223
17419625 16849203 14769165 18891884
18481366

17531378 22270072
22078220 21191583

Population 3-11 Chr12 Y LG =1

5824395 6067831 5949590 5824301

0.0 5963753
n 6374427 6374449 6374467 6374347
. 6374334
- 7763261 7248823 7085199 7763244
g 7763236
96
12,0 9274191 9187384
144 10320996 10320892 10320900
17016898 11747606 13339578 14336276
168 8491919 12599290 11747504 11559916
8491887
192 10046199

Population 3-11 & 4-11 Chr12 3 LG =1

0,0 1222881 725046
14 1041767
, | 1537355 1543147 1542214
i 11543123
70 |1562215 1600571 1752309
b 11330058 1752313 1041752
13 13165055 3165134
203 13438566 3448935
26,1 13985918 3899074
3 5268300 5268308 5268331
d 5268372
396 /15949466 5824297 5063735
- 6848210 6848184 6848241
409 \ 7143099 6848175 6848192
423 - 6052073
o0 \_/Iswmo 6097814 5987048
W] |
45,1 —— 1 ——{ 6374460 7523117 6807186
494 8896499
522 \ / 10276984 10277022 10277067
g | | 10277021
536 \ 10147334 10439057 10439127
ss.o\_ 10008942 10008943
5“\_ 8459929 10009002 10147355
g \_ 10008916 8463478
57,8 | | 14769165 14757506
ao.e\_/
\ / 19433545 20492953 17419625
| | 22270095 19433562 20492933
62,0 ——|——| 17531378 22327388 19433572
2 - 22270072 20410941 20492927
~ 18481366 17428222 17419628
19864468 17428268
634 \ 22078220 22078235

Population 3-11 &4-11 Chr12 9 LG =1

00— — 3205696
11 13925200 4137736 3925136
14 3925170
57 4826143
17~_| 5063753 5949590 6067831
16,0~ 5624395 5624301
189~ T |8374467 6374347 6374427
g \ 6374334 6374449
-+~ 7085199
21 s\—; 48823
230 \— 7763261 7763236 7763244
244 1
258 s— 9274191 9187384
272~ 10320900 10320892 10046199
- 11747504 11747606 10320996
286 8491919 14336276 11559916
- 12599290 8491887
30,0 T ™ qesese4s sseses5
390 22327424
432 17016898

Population 4-11 Chr12 3 LG =1

216——

B~

416417
416885

140605 1

1876432 1750569 1714212 1137509 1752208
119655 1837266 171423 1976452

448935
6052058 6548184 6707944 6501263 508TOHE
—|;«-|rs 192 5038529 SMAD10 5824297

i 20230420 76
2041 1797570
2060: 720 21797632 200697

19436159 208607

¥

20833017

Population 4-11 Chr12 LG =1

00
35
89

03

e

2

207

26

5

ars

51
823

3295803
13272168 3426153 3899140 325136 3925200
31756 3825170

14367557 3824275 2795206 3043736 ST
3367619 4137736
oy oo

4305045 5250837
aaran 4732562 sncerss
so01ant so01523 ezizue arzeecz w2ezse

190 8824001 701744 seroes

suaezto roezere 1ee1es

5408120 17476372 18458456 17419620 145085

6770605 17062375 10023085 17106164 17186201
2054841 10509123

10516568 19714241 20256029 2050642

11140539 10716104 20884515 20817371 20255026

19516580
1a7i6187
rassases



Results of genetic maps constriction
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Conclusions

Six linkage maps were constructed for hybrid backcross populations for chromosome 12, where
the possible introgressions from Muscadinia rotundifolia are located. Since grapevine is the cross-
pollinated species, for each cross two maps were created - for the female (F) and male (M) parents:

For population 3-11 in total 31 and 64 SNPs were involved for the F and M maps.
For population 4-11 - 250 and 262 SNPs respectively
When two populations were merged - the number of SNPs increased by 39 and 80.

The linkage maps constructed can further serve as the potential source for deeper study of genetic
loci affecting resistance to fungal pathogens of grapevine varieties adapted to the ecological
conditions of Crimea.

Thank you for your attention!
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