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1. Introduction

* Double-digest RAD sequencing (ddRAD-Seq) is a powerful method for SNP discovery at a genome-wide scale. It relies on breaking the genome into a certain size of DNA fragments using two restriction
enzymes: 1) one common cutter with a short recognition site and I1i) a low frequency cutter having a large recognition motif (See workflow (a) in MM section). Amplification step in library preparation can
Introduce PCR artefacts. Those are expected to skew allele frequency by increasing homozygosity leading to false genotype calls. In this context, we carried out a comparison study between DNA-variants
generated with duplicates and those generated after removing with either “SAMtools:rmdup” or “Stacks clone_filter” (See workflow (b) in MM section).

« On the other hand, the accuracy of genetic variants identification is a crucial step towards understanding phenotypical traits and monitoring breeding programs. Thereby, a good combination of
computational tools for alignment and variant calling is crucial to tackle the possible artifacts. In response to this challenge, three variant callers (BCFtools, Freebayes and GATK-HaplotypeCaller) were
combined on top of the BWA-mem read mapper. SNPs derived from the intersection of these callers were used for a genome wide association study to identify genetic variants associated with agronomic
and organoleptic traits (In this poster, we illustrate only one study case trait). A diverse set of 90 peach accessions were sampled from the Experimental Station of Aula Deil (CSIC) located at Zaragoza
(northern of Spain). This germplasm collection includes landraces and modern breeding lines from different origins.

2. Materials and Methods
a. In vivo b. In silico c. GWAS essential modules
4 . . . . ) — I
- ddRAD libraries preparation at IABiMo [ Raw ddRAD-seq data ] - \ (- Filtering SNPs
- ‘ — uality control on .
INTA-CONICET, Argentina. (peach o G2 s Quality 1 - Impute missing data
samples from different origin) 3 P — P genotype and phenotype -
p ~ S y .5 _ _ N \ J |- Phenotype normality
@ =JE= —_— = g _
/ = —— — — — _— — J
: . ~ < s ‘ N\ [ St
- Digestion: PS.tI (rare), Mbol (frequent) P - . — N Population Structure: 3 e
- 400.-5.00 bp size selection z o Quality check (FASTQC) PCA analysis 4 i e
- Individual barcodes (BC) '?g > v Trimming (Trimmomatic) . / _
- Pools formation 4= S Hioh | 5 | | | STACKS:
\- Indexed adapters + 2 PCRs Y < 'gh quality reads / ~ [Cloneftilter . . " Kinship correction
] Alignment: BWA-MEM | ¢ D etfactlon o aSSOCh’:ithH 4- GLM, MLM, CMLM,
U YT j s gnals with Gapit3 J | MLMM, FarmCPU, SUPER
PstI Mbol PstI Mbol Mbol mdup |$ \7 -
Genomic DNA 7 7 7 7 7 '
™ v © (&) ( ) |1
rmdup.bam dupl.bam stacks.bam Biological mterpretation | | . Whﬁ:ﬂ /
- N | y | L
Adapter 1 [BC REl_ﬂI_ RE2 Adapter2 2 o - Evaluation of linkage disequilibrium (LD)
! = 5| [ BCHtools || Freebayes CATR \ / - Candidate genes detection and annotation
400-500 bp S -
< J
[ - Paired-end sequencing NovaSeq 6000 ] v
. 3. Results and discussion . L.
. Robustness of three variant callers: BCFtools, Freebayes V. Manhattan plot of genome wide association of a case
and GATK-HaplotypeCaller study trait
lty filtered variant i
Quality filtered variants [11. SNP density plot across the 8 chromosomes of peach . Manhattan Plot Fresh weight “’j‘" SNP
With duplicates (data A) Stacks:clone_filter (data B) SAMtools:rmdup (data C) . . . . . R
The number of SNPs within 1Mb window size =- LT
200000 - OMb  5.3Mb 15.9Mb 26.5Mb 37.1Mb 47 7Mb -

lants

— logiolp)
|

r T 1 ' I ' ' ' ' ' ‘ ’ ‘
150000 -
— veascoos B I IO OOE T AR
O rug
NC_034010.1 4= |

Filtered Vvar

Tl N e (R 23 N
N  — 0 -~
bCfto;o'S freelbayes ga'tk bCft0'0|S free|bayes galtk bcftc;ols freelbayes ga;tk NC 0340121 ‘I |II| “‘ I‘ IHH ‘I‘ 67 I | l l | | | | ‘
389 1 2 o 3 4 5 6 7 8 w
S indet v (][ EH (R M DT @ NC_034016.1_13048722 8 o
v After discarding false positive calls, we observed that GATK  nc_ossore1|| R TR T 133 / 0.6
revealed the highest number of both SNPs and indels across all 155 / '%ﬁé
datatypes. e [ENNN NTREIREAD A 177 oA
199 7. _ /
1. SNPs intersection from three variant callers o l“ H ” Il"‘ ‘llll m I“‘ “‘” >=200 & © oo o /' Beb o, o gp g o o4°38
Data_type Intersected SNPs Homo Hetero V. Conclusions
_ _ v'A Manhattan plot, illustrates the association statistical
A. With duplicates 90,660 62,815 63,716 significance as -loglO(p-value) In the y-axis against
B. Stacks:clone_filter 88,576 63,395 75,422 chromosomes in the x-axis.
C. SAMtools:rmdup 42,519 28,949 31,940 v'NC_034016.1_ 13948742 is considered as the lead SNP as it has
v"SNPs number was reduced to the half when duplicates removal tFPe S”;gi(s)ggga/?“:ﬁ ' tlt Ialls mf ﬂt]heSIN‘E block 1 and
was conducted with SAMtools:rmdup. rupe. IS the target gene or this '
: v ' '
v'93% of SNPs were shared between data A and B with 7% NC—034016'1—1_39|48_7 42 15 :f%ound to be located In the gene \ > g 8
uniquely identified when duplicated reads were kept. Inspection eX0n, MOre precisely n exon <. / o5 B
of these calls revealed that they were Initially detected as raw v'Newly identified SNPs may provide new opportunities for
SNPs In Stacks de-duplicated data set. However, they were Prunus persica genome research, including informed genomics
filtered out as they did not pass the filter of minimum depth of assisted breeding with high density SNP markers
reads (DP > 5). - . Stop codon
(— INtron — Cas (— exon
v'=> PCR duplicates artificially inflate the read depth. Prupe.8G109900: Leucine-rich repeat protein

f Acknowledgements: This work was funded by the Spanish Ministry of Economy and the Government of Aragon with grants AGL2014-52063-R, AGL2017-83358-R, 2020AEP119, A09 20R and A08 20R which ’

. were co-financed with FEDER funds. N.K. was funded with a pre-doctoral contract awarded by the Government of Aragon. "
4 )

@@@@ X Congreso de Mejora Genética de Plantas (19-21 Septiembre ) 2022, Pontevedra-Espana
W~ BY NC ND | o



mailto:aoiz@eead.csic.es
mailto:bcontreras@eead.csic.es

