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SNPfiltR analyses

Didier AURELLE

2024-05-14

Filter SNPs from RAD sequencing

First check the filtering parameters you used in your assembly program (e.g. ipyrad)

From https://devonderaad.github.io/SNPfiltR/ If too many data, first hard filtering Here fisrt filtering with
veftools

Install packages:

#Install current release from CRAN install.packages(“SNPfiltR”)
#Install current development version directly from GitHub library(devtools) devtools::install_github(“DevonDeRaad /SNPfilt

Set working directory and import files
setwd(“~/Téléchargements/outfiles_ RAD_ speciation_ reference”)

#read vcf into this R session as vcfR
vcfR <- read.vcfR("RAD_deepevo_10_1kb.recode.vcf")

## Scanning file to determine attributes.
## File attributes:

## meta lines: 10

## header_line: 11

## variant count: 34277

## column count: 132

## Meta line 10 read in.

## All meta lines processed.

## gt matrix initialized.

## Character matrix gt created.

##  Character matrix gt rows: 34277

##  Character matrix gt cols: 132

##  skip: O

## nrows: 34277

## row_num: O

## Processed variant 1000Processed variant 2000Processed variant 3000Processed variant 4000Processed va:
## All variants processed

# check the metadata present in your vcf
vcfR


https://devonderaad.github.io/SNPfiltR/

## xxxx*% Object of Class vcfR *kkkx
## 123 samples

## 1696 CHROMs

## 34,277 variants

## Object size: 41.3 Mb

## 0 percent missing data

A Hokokokok *okkok ok

# tmport popmap file. Two column popmap with the same format as stacks, and the columns must be named '

popmap_RAD <- read.csv("poplist_initiale_deepevo.txt", header = TRUE, sep = "")

Visualize distributions of depth of sequencing and other statistics
NB: my outfiles from vcftools did not include genotype

hard_filter (vcfR=vcfR)

## no depth cutoff provided, exploratory visualization will be generated.

Histogram of dp.matrix

4e+06
|

Frequency
2e+06
I

Oe+00
I

I I I I I
0 2000 4000 6000 8000

genotype depth

## no genotype quality cutoff provided, exploratory visualization will be generated.

## genotype quality not specified in input vcf



Histogram of dp.matrix[dp.matrix < 25]
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## xxkxx Object of Class vcfR *kkkx
## 123 samples

## 1696 CHROMs

## 34,277 variants

## Object size: 41.3 Mb

## 0 percent missing data

## kkokokx KKKk K kKKK K

filter on allele balance (see https://www.ddocent.com/filtering/)

NB: this part can be quite long, that’s why it can be useful to do some hard filter before these analyses (see
above)

vcfR<-filter_allele_balance(vcfR)

## [1] "Warning, allele depth encoded only as raw CATG counts, must first index out relevant allele dep
## [1] "CATG format converted to REF,ALT allele depth"

## 14.81% of het genotypes (1.89% of all genotypes) fall outside of 0.25 - 0.75 allele balance ratio an


https://www.ddocent.com/filtering/

allele balance distribution
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filter on max depth cutoff

#visualize and pick appropriate max depth cutoff

max_depth(vctR)

## cutoff is not specified, exploratory visualization will be generated.
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depth of all called SNPs
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## dashed line indicates a mean depth across all SNPs of 18



depth of SNPs < 200
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#filter vcf by the maxz depth cutoff you chose
vcfR<-max_depth(vcfR, maxdepth = 200)

## maxdepth cutoff is specified, filtered vcfR object will be returned

## 0.04% of SNPs were above a mean depth of 200 and were removed from the vcf



max depth cutoff
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explore the impact of cutoff on missing data per samples

#run function to visualize samples
missing_by_sample(vcfR=vcfR, popmap = popmap_RAD)

## Bin width defaults to 1/30 of the range of the data. Pick better value with
## ‘binwidth‘.
## Bin width defaults to 1/30 of the range of the data. Pick better value with
## ‘binwidth°.
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non-missing SNPs retained per sample

SNPs retained by filtering scheme
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##

$missing.by.filter

indiv filt snps.retained
1 ECESC18.R1 0.5 30647
2 ECRIS12.R1 0.5 28574
3 ECSNA10.R1 0.5 29530
4 deep_20_1.R1 0.5 27430
5 deep_20_10.R1 0.5 13015
6 deep_20_11.R1 0.5 27448
7 deep_20_12.R1 0.5 27962
8 deep_20_13.R1 0.5 24974
9 deep_20_15.R1 0.5 25428
10 deep_20_16.R1 0.5 27641
11 deep_20_18.R1 0.5 27345
12 deep_20_19.R1 0.5 26978
13 deep_20_20.R1 0.5 27650
14 deep_20_21.R1 0.5 28518
15 deep_20_22.R1 0.5 28700
16 deep_20_23.R1 0.5 26828
17 deep_20_24.R1 0.5 27190
18 deep_20_2_2.R1 0.5 28022
19 deep_20_3.R1 0.5 27671
20 deep_20_4.R1 0.5 26894
21 deep_20_5.R1 0.5 27586
22 deep_20_6.R1 0.5 26823
23 deep_20_7.R1 0.5 27652
24 deep_20_8.R1 0.5 27753
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proportion missing data
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## deepm_30_4.R1 deepm_30_4.R1 0.1388962 21.017106
## deepm_30_5_2.R1 deepm_30_5_2.R1 0.1476228 21.603034
## deepm_30_6_2.R1 deepm_30_6_2.R1 0.1381957 21.478204
## deepm_30_7.R1 deepm_30_7.R1 0.1515629 18.095480
## deepm_30_8.R1 deepm_30_8.R1 0.1346934 23.944078
## deepm_40_1.R1 deepm_40_1.R1 0.1384584 21.024482
## deepm_40_3.R1 deepm_40_3.R1 0.1384876 22.280236
## deepm_40_4.R1 deepm_40_4.R1 0.1551820 19.326214
## deepm_40_5.R1 deepm_40_5.R1 0.1203631 27.610872
## deepm_40_5_2.R1  deepm_40_5_2.R1 0.1322710 21.837522
## deepm_40_7.R1 deepm_40_7.R1 0.1451420 19.818093
## deepm_40_8.R1 deepm_40_8.R1 0.1371158 23.251982
## deepmt_20_1.R1 deepmt_20_1.R1 0.1278931 23.012878
## deepmt_20_2.R1 deepmt_20_2.R1 0.1339346 23.178117
## deepmt_20_3.R1 deepmt_20_3.R1 0.1430698 18.752067
## deepmt_20_4.R1 deepmt_20_4.R1 0.1352771 20.974666
## deepmt_20_5.R1 deepmt_20_5.R1 0.1306074 23.142301
## deepmt_20_6.R1 deepmt_20_6.R1 0.1333508 22.957874
## deepmt_20_7.R1 deepmt_20_7.R1 0.1335843 23.338622
## deepmt_20_8.R1 deepmt_20_8.R1 0.1405014 20.761000
## deepmt_70_1.R1 deepmt_70_1.R1 0.1417564 23.098894
## deepmt_70_2.R1 deepmt_70_2.R1 0.1308700 24.080525
## deepmt_70_3.R1 deepmt_70_3.R1 0.1433033 19.667828
## deepmt_70_4.R1 deepmt_70_4.R1 0.1409392 20.811675
## deepmt_70_5.R1 deepmt_70_5.R1 0.1325920 24.941168
## deepmt_70_5_2.R1 deepmt_70_5_2.R1 0.1424569 21.306727
## deepmt_70_6_2.R1 deepmt_70_6_2.R1 0.1712343 17.132599
## deepmt_70_7_3.R1 deepmt_70_7_3.R1 0.1400928 22.069504
## deepmt_70_8.R1 deepmt_70_8.R1 0.1312786 24.327418
## deepmt_70_8_3.R1 deepmt_70_8_3.R1 0.1323585 24.061694

drop samples according to the retained cutoff

#run function to drop samples above the threshold we want from the wvcf
vcfR<-missing_by_sample(vcfR=vcfR, cutoff = .4)

## 2 samples are above a 0.4 missing data cutoff, and were removed from VCF
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remove individuals from popmap and remove invariant sites generated by filter-
ing

#subset popmap to only include retained individuals
popmap_RAD <-popmap_RAD [popmap_RAD$id %in’, colnames(vcfR@gt),]

#remove invariant sites gemerated by dropping individuals
vcfR<-min_mac(vcfR, min.mac = 1)

## Warning in class(gt.matrix) <- "numeric": NAs introduits lors de la conversion
## automatique

## 29.63% of SNPs fell below a minor allele count of 1 and were removed from the VCF
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No filter on minor allele count here, as the datafile can be used for model based inferences.

assess if missing data do not create spurious clustering

#verify that missing data is mot driving clustering patterns among the retained samples
miss<-assess_missing_data_pca(vcfR=vcfR, popmap = popmap_RAD, thresholds = .8, clustering = FALSE)

## cutoff is specified, filtered vcfR object will be returned
## 37.39Y, of SNPs fell below a completeness cutoff of 0.8 and were removed from the VCF

## Le chargement a nécessité le package : adegenet
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total SNPs retained

total proportion missing data
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PC2, 1.88% variance explained

80% SNP completeness cutoff PCA
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80% SNP completeness cutoff PCA
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check the impact of various cutoffs on the missingness of each sample

missing_by_snp(vcfR)

## cutoff is not specified, exploratory visualizations will be generated

## Warning in ggridges::geom_density_ridges(jittered_points = TRUE, position =
## "raincloud", : Ignoring unknown parameters: ‘size‘

## Picking joint bandwidth of 0.0418
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#it filt missingness snps.retained
## 1 0.30 0.17192832 24111
## 2 0.50 0.17052046 24012
## 3 0.60 0.13346673 21201
## 4 0.65 0.11535938 19728
## 5 0.70 0.09819463 18244
## 6 0.75 0.08171915 16708
## 7 0.80 0.06615184 15095
## 8 0.85 0.05215012 13409
## 9 0.90 0.03906883 11413
## 10 0.95 0.02406980 8075
## 11 1.00 0.00000000 877

choose a threshold and filter vcf

vcfR<-missing_by_snp(vcfR, cutoff = .80)

## cutoff is specified, filtered vcfR object will be returned

## 37.39Y, of SNPs fell below a completeness cutoff of 0.8 and were removed from the VCF
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check variation of depth among samples

#plot depth per snp and per sample
dp <- extract.gt(vcfR, element = "DP", as.numeric=TRUE)
heatmap.bp(dp, rlabels = FALSE)
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#+4 check the obtained vcf

vcfR

## **x*x*x* Object of Class VCEfR *¥xxx
## 121 samples

## 1192 CHROMs

## 15,095 variants

## Object size: 18.2 Mb

## 1.465 percent missing data

## wrokokok Hokokokok ®okokok ok

write vcf for further analyses

#write out vcf with all SNPs

vcfR: :write.vcf (vcfR, "RAD_deepevo_SNPfiltr.vcf.gz")
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