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- Assemblaggio del genoma di Castanea sativa

- Risequenziamento e studio della diversita genetica

- Sviluppo di un array di genotipizzazione ad alta densita
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- Assemblaggio del genoma di Castanea sativa
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- C. sativa varieta Marrone di chiusa pesio
- > 100x lllumina PE150
- > 100x Oxford Nanopore
(N50 >15Kb)

- Mappa genetica da dati GBS (Torello Marinoni,
Nishio et al 2020)
- 3515 SNPs (200+200 bps flanking regions)
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Method:
NextDenovo + NextPolish

Results

238 scaffolds [51kb - 91.9 Mb]
N50: 21.8 Mb

N80: 7.1 Mb

Total assembly size: 750 Mb
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Assemblaggio

Busco genes:

98.6%  Complete BUSCOs
95.4% Complete and single-copy
BUSCOs
3.2% Complete and duplicated
BUSCOs

0.9% Fragmented BUSCOs
0.5% Missing BUSCOs
1614 Total BUSCO groups searched
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@E Ancoraggio sulla mappa genetica di Bouche
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- 705 Mb anchored in 12

chromosomes

- chromosomes ranging from
40 Mb to 91 Mb
- 45 Mb unanchored

(177 sequences)
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- Risequenziamento e studio della diversita genetica
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Input

50 accessioni di castagna e marrone principalmente

italiane

- 8 campioni da alberi monumentali

- Campioni sequenziati autonomamente dai partner
del progetto finanziato in Auto-Crowdfunding

- 20-30x coverage di lllumina o DNBSEQ PE150
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e |dentificazione delle varianti

Metodo
BWA-MEM + GATK
C. mollissima come reference
Filter out: e
Non biallelic SNPs -
Quality <50
MAF < 0.05 o
DP < 8 GATK

Risultati
14 971 862 varianti con missing data < 20%
10 280 585 varianti con missing data < 10%

[

Raw Reads (Fastq)

]

|

Map to Reference

l

Sort by Coordinate,

Convert to BAM

l

Mark Duplicates

l

Build BAM Index

|

Base Quality Score
Recalibration

|

Apply Recalibration

|

Variant Calling
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BAM

VCF

samtools

Alignment Metrics

Text File
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PCA basata su 10.2 milioni di SNP
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Diversita genetica

Origine

® Turkey
Emilia

® Calabria
Marche

® Liguria
Piemonte
Lazio
Monumentale

® Campania
Sicilia

® Toscana

0.3 0.4
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L Diversita genetica

PCA basata su 10.2 milioni di SNP Pairwise identity by descent
Origine
03 ~ ¢ ® Turkey
Emilia
° ® Calabria
02 ® Marche =
° ® Liguria §
o ® o Piemonte
01 @ ‘ Lazio
® Monumentale l
° i - . —=
° . AP 0 01 0.2 03 0.4 05 0.6 0.7 0.8
o 0 ° Sicilia
& ® ~ ® Toscana value
- @
-0.1 =
IID1 1ID2 %IBS0 %IBS1 %IBS2
@
M. Val Susa M29 0.329100 13.706386 85.964514
7 M. Val Susa Marrone_classico 0.150837 11.242212 88.606951
02 -01 0 01 02 03 04 M29 Marrone_daSSiCO 0.198301 11.833729 87.967970
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- Sviluppo di un array di genotipizzazione ad alta densita

CENTRO RICERCA E INNOVAZIONE



s Microarray genotyping

® high density, high-throughput SNP genotyping methods

e hybridization based (i.e. allele specific oligonucleotide probes
are present in the chip and hybridization signal is detected)

e closed platforms (i.e. once the probes are selected they are
“fixed”)
o prone to ascertainment bias

e highly-reproducible T

® “easy” post-processing
o software available by vendors

genotypes AA AB BB
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Ri-sequenziamento ad alta profondita di:
66 C. sativa

50 consorzio genoma italiano
16 J. Hollyday (Virginia Tech) e R. Revord (Missouri)

19 C. mollissima
J. Hollyday (Virginia Tech) e R. Revord (Missouri)

14 C. crenata
J. Hollyday (Virginia Tech) e R. Revord (Missouri)
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@EEL Bioinformatics is crucial in the design

Regardless the technology... =

s + 2 Doudle Hapoids
BFAST and Processing

Filtering of the reads, alignment and processing of the g

alignments

SAMtools / BCFtools
(15 499 525 SNPs)
Remove heterozygous SNPs in Double Haploids

Result: 15 465 829 SNPs (99.8%)

4
2. SNP prediction and quality filtering

Keep SNP if
Qu:

ality > 18
Read depth (DP) < 4001
Allele Frequency (AF) < 1
Result: 12 701 549 SNPs (82%)

4
Technology specific filtering to identify the most reliable
SNPs with admissible probes

or C/G transversions

SNP or N in 35 bases Up/down stream
6-mer count < 300 in the genome
1t > 0.6 (Twd or rev)

Result:2 800 173 SNPs (22%)

Selection of the target SNPs to tile in the array (ex. 487K for v 1 e B

Appled480K)

o  project specific selection

0.1, HWE > 10 not in gene.<14 miss genor.
94 918 SNPS

Validated SNPs

Add previously designed markers

from 20K Fruitbreedomics SNP array (19,950)
from GBS (1.473)

Result:21 463 SNPs

4.0.05 = MAF <0.1, HWE > 10, <14 miss genct,

29 730 SNPs

5.001 = MAF <0.05, HWE > 10, < 14 miss genct.
5461 SNPs

Result:465 786 SNPs (16.6%)

. =
... expertise and computational resources are needed.

Affymetrix final incorporation in array

487 249 SNPs

[Bianco et. al, the Plant Journal, 2016]
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e Multispecies arrays

Two multispecies arrays to be developed by FEM for exclusive use of FEM and
collaborators

e International collaboration coordinated by FEM:
Oregon State University (hazelnut, chestnut), USDA (raspberry, hazelnut), UCDavis (grape), University of Missouri (pecan, black
walnut), Cukurova University -Turkey- (pistachio), University of Catania (pistachio), Plant and Food Research -NZ- (red raspberry, blue
raspberry)

FEM Axiom array 1 (provisional):
e grape (~20K), apple (~10K), red raspberry (8K), blue raspberry (~ 5K), pear (~5K), trout (~15K), walnut
(~1K), chamois (~10K), pathogens (~1K)

FEM Axiom Array 2 (provisional):
e chestnut (~25K), hazelnut (~25K), walnut (~1K), pistachio (~5K), black walnut (~3K), grape (~1K), apple
(~1K), pathogens (~1K), ...

SNP Castanea
~10K C. sativa
~7.5K C. mollissima

~7.5K C. crenata
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