Supplementary Information SI1
Analysis code (COI, 16S-epp and 16S-kp)

1. After the sequencing run in MiSeq, the folder “201027_M05803_0047_000000000-D9VP9” (This is an example) saved in “D:\illumina\MiSeqAnalysis” in MiSeq was saved to our own SSD and saved again in the PC where Claident in the Linux environment is available.

2. Under the Claident, we used an older perl version to use bcl2fastq with the command below.

perlbrew switch perl-5.14.4

3. Following “bash-4.3$”, we put the command below to set the current directory to the folder “Intensities” within the folder we saved above.

cd /media/sf_share_files/ 201027_M05803_0047_000000000-D9VP9/Data/Intensities/

4. Using the codes below in order, we converted the bcl file to FASTQ file and exit from the older perl version.

configureBclToFastq.pl --fastq-cluster-count 0 --use-bases-mask Y150n,Y8,Y8,Y150n --input-dir BaseCalls --output-dir OUT_FASTQ
cd ./OUT_FASTQ
make -j4
exit

5. We made two index files (index2_D50X.txt and index1_D70X.txt for P5 and P7 indices, respectively) containing the relationship between each index sequence and its sample, and also made two primer files (forward.txt and reverse.txt for both forward and reverse primers, respectively) according to the manual of Claident (Tanabe and Toju 2013).

6. We set the current directory to the folder “Sample_lane1” within the folder “OUT_FASTQ”.

7. Using the codes below, we demultiplexed the FASTQ file based on the information in index and primers files in 5.

clsplitseq --runname=JJS --truncateN=enable --index1file=index1_D70X.txt --index2file=index2_D50X.txt --primerfile=forward.txt --reverseprimerfile=reverse.txt --minqualtag=30 --numthreads=4 lane1_NoIndex_L001_R1_001.fastq.gz lane1_NoIndex_L001_R2_001.fastq.gz lane1_NoIndex_L001_R3_001.fastq.gz lane1_NoIndex_L001_R4_001.fastq.gz Demultiplexed

8. Using the codes below, we combined the forward and reverse reads in each sample.

clconcatpair --mode=OVL --numthreads=4 Demultiplexed Assembled

9. After setting the current directory to “Assembled”, low quality data were filtered out using the command below for each marker.

# For COI
for f in `ls *ZBJco1.fastq.gz | grep -o -P '^[^\.]+'`
do clfilterseq --minqual=30 --minlen=100 --maxplowqual=0.1 --numthreads=4 $f.fastq.gz $f.filtered.fastq
done

# For 16S-epp and 16S-kp
for f in `ls *ZBJco1.fastq.gz | grep -o -P '^[^\.]+'`
do clfilterseq --minqual=30 --minlen=50 --maxplowqual=0.1 --numthreads=4 $f.fastq.gz $f.filtered.fastq
done

10. In the directory “Assembled”, noisy reads including chimeras were removed using the command below.

for f in `ls *filtered.fastq | grep -o -P '^[^\.]+'`
do clcleanseqv --derepmode=FULLLENGTH --primarymaxnmismatch=0 --secondarymaxnmismatch=1 --pnoisycluster=0.5 --numthreads=4 $f.filtered.fastq Denoised.$f
done

11. We collected all the files named “denoised.*” for the same marker from different MiSeq runs into a directory (here “combined”), and within the directory we performed clustering method using the command below.

clclassseqv --minident=0.98 --numthreads=4 Denoised.*/primarycluster.denoised.fasta.gz Clustered

12. Sequences that were noisy but found to be similar to an OTU cluster were recovered using the command below.

clrecoverseqv --minident=0.98 --centroid=Clustered/clustered.fasta --numthreads=4 --paddinglen=16 Denoised.*/primarycluster.fasta.gz Recovered

13. We set the current directory to “Recovered” and removed chimera sequences again using the command below for each marker.

# For COI
clrunuchime --referencedb=cducox1 clustered.fasta chimera.ref

# For 16S-epp and 16S-kp
clrunuchime --referencedb=cdu16s clustered.fasta chimera.ref

14. In the directory “Recovered”, we copied and pasted the fasta file generated by the chimera analyses in 13 to the current directory using the command below.

cp chimera.ref/nonchimeras.fasta .

15. In the directory “Recovered”, BLASTn searches were performed for each marker using the command below.

# For COI
clidentseq --blastdb=animals_COX1_genus --numthreads=4 nonchimeras.fasta animals_COX1_genus.clidentseq.txt

# For 16S-epp and 16S-kp
clidentseq --blastdb=animals_mt_genus --numthreads=4 nonchimeras.fasta animals_mt_genus.clidentseq.txt

16. In the directory “Recovered”, the lowest common ancestor (LCA) analyses were performed using the command below.

# For COI
classigntax --taxdb=overall_genus --maxpopposer=0.05 --minsoratio=19 animals_COX1_genus.clidentseq.txt animals_COX1_genus.clidentseq_relax.txt

# For 16S-epp and 16S-kp
classigntax --taxdb=overall_genus --maxpopposer=0.05 --minsoratio=19 animals_mt_genus.clidentseq.txt animals_mt_genus.clidentseq_relax.txt

17. In the directory “Recovered”, we made a summary matrix composed of OTU and read numbers using the command below.

clsumclass --output=Matrix clustered.otu.gz summary.txt

18. In the directory “Recovered”, we removed OTUs that have less than 10 reads in total using the command below.

clfiltersum --minnseqotu=10 summary.txt summary.10more.txt

19. Using “summary.10more.txt” in 18, we performed the rarefaction analysis using the package vegan (Oksanen et al. 2019) in R (R Core Team 2020). Firstly, we opened “summary.10more.txt” by MS Excel.

20. In a new different Excel sheet named “Negative removed”, we subtracted the reads detected in the negative control from the original reads for samples found in 19 (see text for this procedure).

21. We calculated total read numbers for each sample to determine a threshold value for the rarefaction analysis. For example, here we considered below the case that we found the minimum value to be 20872.

22. The Excel sheet “negative removed” was saved as a tab-delimited text file with the name “input_js” (this is an example). This is the input file for the vegan.

23. We opened the R, called the vegan, and checked and removed previously saved data frames using the command below.

>library(vegan)
>ls()
> rm(list = ls())

24. We read the input file using the command below.

> input <- read.table("input_js.txt",row.name=1,header=T)

25. We removed rows and columns that have no reads in total using the command below.

> input.excl.0OTU <- t(subset(t(input),rowSums(t(input)) > 0))
> input.cleaned <- subset(input.excl.0OTU,rowSums(input.excl.0OTU) > 0)

26. We removed low frequency OTUs (0.1% of the total reads per sample) using the command below.

> threthold.fraction <- 0.001
> filtered <- data.frame(input.cleaned)
> for (i in 1:nrow(filtered)){filtered[i,][which(filtered[i,]<rowSums(filtered[i,])*threthold.fraction)] <- 0}
> filtered.cleaned <- t(subset(t(filtered),rowSums(t(filtered)) > 0))

27. We rarefied the original sample reads to pre-determined threshold value (here 20000 because the minimum was 20872; It should be an arbitrary value below 20872) using the command below.

> subsamplesize <- 20000
> tobe.rarefied <- subset(filtered.cleaned,rowSums(filtered.cleaned) >= subsamplesize)
> rarefied <- rrarefy(tobe.rarefied,subsamplesize)

28. We checked if the average, minimum, and maximum read numbers among samples were 20000 using the command below.

> mean(rowSums(rarefied))
> min(rowSums(rarefied))
> max(rowSums(rarefied))

29. We removed OTUs that have no reads using the command below.

> rarefied.cleaned <- t(subset(t(rarefied),rowSums(t(rarefied))>0))

30. We produced the output file “rarefied.txt” after the rarefaction using the command below.

> samplename <- rownames(rarefied.cleaned)
> output.rarefied <- cbind(samplename,rarefied.cleaned)
> write.table(output.rarefied,file="rarefied.txt",sep="\t",quote=F,row.name=F,col.name=T)

31. Using the command below, we plotted the rarefaction curve to check if our pre-determined threshold value is a point after the saturation of the curve.

> rarecurve(rarefied.cleaned)

32. We opened “rarefied.txt” created in 30 and saved it as an Excel file (.xlsx).

33. We made a binary (occurrence or not) data from the relative read abundance data and saved the binary data in "rarefied.binary.txt" using the command below. 

> binary <- rarefied.cleaned
> binary[which(binary > 0)] <- 1
> samplename.binary <- rownames(binary)
> output.binary <- cbind(samplename.binary, binary)
>write.table(output.binary,file="rarefied.binary.txt",sep="\t",quote=F,row.name=F,col.name=T)

34. We converted row and column of the original matrix and copied and pasted the converted matrix to a new sheet (OTU names in the column A and sample names in the row 1). We then saved the sheet in a tab-delimited text file with the name “converted_rarefied.txt”.

35. We opened “converted_rarefied.txt” in Excel and deleted all except for the column A (OTU names). We saved it in a tab-delimited text file with the name “samplename”.

36. We opened “samplename” and performed several additions required for the grep function as follows:

· grep -e samplename"[[:space:]]" in the first row
· -e prior to HWI- in each row
· "[[:space:]]" in the last in each row
· *_relax.txt > grepped_*_relax.txt in the last row

37. We copied all in the “samplename” and pasted to MS Word file. We then combined all lines into one line by deleting line breaks and put a space between "[[:space:]]" and -e.

38. We copied all in the MS Word file and pasted back to the text file. We then put a space prior to *_relax.txt. If we found that the apostrophes are not uniform in the file, we used a uniform apostrophe.

39. In the Git-bash command line, the command made in “samplename” was used to convert “*_relax.txt” file into “grepped_*_relax.txt” file.

40. We opened “grepped_*_relax.txt” in Excel and deleted all except for the column A (OTU names). We saved it in a tab-delimited text file with the same “grepped_samplename”.

41. We opened “grepped_samplename” and performed several additions required for the grep function as follows:

· grep -e samplename"[[:space:]]" in the first row
· -e prior to HWI- in each row
· "[[:space:]]" in the last in each row
· rarefied.txt > grepped_rarefied.txt in the last row

42. We copied all in the “grepped_samplename” and pasted to MS Word file. We then combined all lines into one line by deleting line breaks and put a space between "[[:space:]]" and -e.

43. We copied all in the MS Word file and pasted back to the text file. We then put a space prior to rarefied.txt. If we found that the apostrophes are not uniform in the file, we used a uniform apostrophe.

44. Before performing the command made in “ grepped_samplename”, we converted HWI. into HWI-, 000000000.D into 000000000-D , and other . into : in “rarefied.txt”. 

45. In the Git-bash command line, the command made in “grepped_samplename” was used to convert “rarefied.txt” file into “grepped_rarefied.txt” file.

46. We opened “grepped_*_relax.txt” and “grepped_rarefied.txt” in Excel and reordered rows following the OTU names in column A. We then checked that the order of row was consistent between two files using EXACT function in Excel and if consistent combined the two data in a new Excel file.

47. We removed OTUs which contains non-dietary species such as Apodemus speciosus itself, nematodes, or Avena sp (bait).

48. Similarly, we removed non-dietary taxa from “rarefied.binary.txt”.

49. From two Excel files, “rarefied.txt” and “rarefied.binary.txt”, we removed taxon-information and left only OTU-by-sample matrix. These files were saved in tab-delimited text file as “rarefied_prey.txt” and “rarefied.binary_prey.txt”, respectively.

50. Using the vegan in R, we calculated Jaccard index and Bray-Curtis index for “rarefied.binary_prey.txt” and “rarefied_prey.txt”, respectively. Before the calculation, we read “rarefied.binary_prey.txt” or “rarefied_prey.txt” and removed empty row where OTU has no reads using the command below. Firstly, we showed the case of “rarefied_prey.txt” (read abundance data).

> comm <- read.table("rarefied_prey.txt",row.name=1,header=T)

51. We calculated Bray-Curtis index using the command below.

> beta.dist <- vegdist(comm,method="bray")
> beta.dist

52. We then performed NMDS analyses using the Bray-Curtis index obtained in 51. The commands are as follow. During this process, we noted the stress value.

> nmds.result <- metaMDS(comm,distance="bray")
> nmds.result
> plot(nmds.result,type="t")
> plot(nmds.result,type="t",display="sites")

53. We reflected season information in the NMDS plot. Firstly, we made a tab-delimited text file as follows. The file name was set to “season”.

sample.no	season
INN03	1
INN04	1
INN06	1
INN07	1
INN08	1
INN09	1
INN10	1
INN11	1
INN12	1
INN13	1
INN14	1
INN15	1
INN16	2
INN17	2
INN18	2
INN19	2
INN20	2
INN21	2
INN22	2

54. We read “season” in R and displayed the season in the NMDS plot using the command below.

> season <- read.table("season.txt",header=T)
> plot(nmds.result,type="n")
> points(nmds.result,display="sites",col=season[,2],pch=season[,2])

55. We performed PerMANOVA test using the command below and noted the P-value.

> adonis(beta.dist ~ season[,2],permutation=10000)

56. Next, after 50, we examined Jaccard index on “rarefied.binary_prey.txt” (occurrence data).
> comm <- read.table("rarefied.binary_prey.txt",row.name=1,header=T)
> beta.dist <- vegdist(comm,method="jaccard")
> beta.dist

57. We then performed NMDS analyses using the Jaccard index obtained in 56. The commands are as follow. During this process, we noted the stress value.

> nmds.result <- metaMDS(comm,distance="jaccard")
> nmds.result
> plot(nmds.result,type="t")
> plot(nmds.result,type="t",display="sites")

58. We reflected season information in the NMDS plot. Firstly, we made a tab-delimited text file as follows. The file name was set to “season”.

sample.no	season
INN03	1
INN04	1
INN06	1
INN07	1
INN08	1
INN09	1
INN10	1
INN11	1
INN12	1
INN13	1
INN14	1
INN15	1
INN16	2
INN17	2
INN18	2
INN19	2
INN20	2
INN21	2
INN22	2

59. We read “season” in R and displayed the season in the NMDS plot using the command below.

> season <- read.table("season.txt",header=T)
> plot(nmds.result,type="n")
> points(nmds.result,display="sites",col=season[,2],pch=season[,2])

60. We performed PerMANOVA test using the command below and noted the P-value.

> adonis(beta.dist ~ season[,2],permutation=10000)




Analysis code (trnL)

1. After the sequencing run in MiSeq, the folder “201027_M05803_0047_000000000-D9VP9” (This is an example) saved in “D:\illumina\MiSeqAnalysis” in MiSeq was saved to our own SSD and saved again in the PC where Claident in the Linux environment is available.

2. Under the Claident, we used an older perl version to use bcl2fastq with the command below.

perlbrew switch perl-5.14.4

3. Following “bash-4.3$”, we put the command below to set the current directory to the folder “Intensity” within the folder we saved above.

cd /media/sf_share_files/ 201027_M05803_0047_000000000-D9VP9/Data/Intensities/

4. Using the codes below in order, we converted the bcl file to FASTQ file and exit from the older perl version.

configureBclToFastq.pl --fastq-cluster-count 0 --use-bases-mask Y150n,Y8,Y8,Y150n --input-dir BaseCalls --output-dir OUT_FASTQ
cd ./OUT_FASTQ
make -j4
exit

5. We made two index files (index2_D50X.txt and index1_D70X.txt for P5 and P7 indices, respectively) containing the relationship between each index sequence and its sample, and also made two primer files (forward.txt and reverse.txt for both forward and reverse primers, respectively) according to the manual of Claident (Tanabe and Toju 2013).

6. We set the current directory to the folder “Sample_lane1” within the folder “OUT_FASTQ”.

7. Using the codes below, we demultiplexed the FASTQ file based on the information in index and primers files in 5.

clsplitseq --runname=JJS --truncateN=enable --index1file=index1_D70X.txt --index2file=index2_D50X.txt --primerfile=forward.txt --reverseprimerfile=reverse.txt --minqualtag=30 --numthreads=4 lane1_NoIndex_L001_R1_001.fastq.gz lane1_NoIndex_L001_R2_001.fastq.gz lane1_NoIndex_L001_R3_001.fastq.gz lane1_NoIndex_L001_R4_001.fastq.gz Demultiplexed

8. We set the current directory to “Demultiplexed” and we combined the forward and reverse reads in each sample using the command below.

for f in `ls *.forward.fastq.gz | grep -P -o ^[^\.]+` 
do vsearch \
--fastq_mergepairs $f.forward.fastq.gz \
--reverse $f.reverse.fastq.gz \
--threads 4 \
--fastq_maxdiffs 20 \
--fastq_minovlen 20 \
--fastq_allowmergestagger \
--fastqout $f.assembled.fastq \
--fastqout_notmerged_fwd ${f}_notmerged_forward.fastq \
--fastqout_notmerged_rev ${f}_notmerged_reverse.fastq \
--eetabbedout ${f}_error_number.txt
done

9. We made a folder “notmerged” in “Demultiplexed” and moved notmerged files into the “notmerged” folder using the command below.

mkdir notmerged
mv *_notmerged_forward.fastq notmerged
mv *_notmerged_reverse.fastq notmerged

10. We made a folder “error” in “Demultiplexed” and moved error files into the “error” folder using the command below.

mkdir error
mv *_error_number.txt error

11. We filtered out the low-quality sequences using the command below.

for f in `ls *.assembled.fastq | grep -P -o ^[^\.]+` 
do vsearch \
--threads 4 \
--fastq_filter ${f}.assembled.fastq \
--fastq_maxee 0.1 \
--fastqout ${f}_QC.fastq
done

12. We made a folder “undetermined” in a new folder “undetermined” in /Demultiplexed/vfastq-filter/ and moved undetermined files into the “undetermined” folder using the command below.

mkdir vfastq_filter
cd vfastq_filter
mkdir undetermined
cd ..
mv *_undetermined.assembled.fastq vfastq_filter/undetermined/

13. We set the current directory to “Demultipleed” and moved *_trnL_QC.fastq files to vfastq_filter using the command below.

mv *_trnL_QC.fastq vfastq_filter

14. To make the input file for the command clcleanseqv, we obtained a file “list.txt” including information as below using the command below and converted “,” (comma) into “ \” (a space+\). 

cd vfastq_filter
ls -1m >list.txt

****__JS_trnL_3__trnL_QC.fastq,
****__JS_trnL_4__trnL_QC.fastq,
…
****__JS_trnL_20__trnL_QC.fastq,
****__JS_trnL_21__trnL_QC.fastq,

15. Using the command below, we removed noisy and chimera sequences.

clcleanseqv \
--derepmode=FULLLENGTH \
--primarymaxnmismatch=0 \
--secondarymaxnmismatch=1 \
--mincleanclustersize=2 \
--pnoisycluster=0.5 \
--numthreads=4 \
****__JS_trnL_3__trnL_QC.fastq \
****__JS_trnL_4__trnL_QC.fastq \
…
****__JS_trnL_20__trnL_QC.fastq \
****__JS_trnL_21__trnL_QC.fastq \
clcleanseqv

16. In the directory “clcleanseqv”, we performed the clustering method using the command below.

clclassseqv \
--minident=0.98 \
--numthreads=4 \
primarycluster.denoised.fasta.gz \
clclassseqv

17. In the directory “clclassseqv”, we made a summary file composed of reads in the OTU-by-sample matrix using the commands below.

clsumclass \
--output=Matrix \
clustered.otu.gz \
summary.txt

clfiltersum --minnseqotu=10 summary.txt summary.10more.txt

18. Using the command below, we performed a BLASTn search.

clidentseq \
--blastdb=chloroplast \
--numthreads=4 \
--minlen=30 \
--minalnlen=0 \
--minalnlennn=0 \
--minalnlenb=0 \
clustered.fasta \
overall_plantgenus.clidentseq.txt

19. In the directory “clclassseqv”, the lowest common ancestor (LCA) analyses were performed using the command below.

classigntax --taxdb=overall_genus --maxpopposer=0.05 --minsoratio=19 overall_plantgenus.clidentseq.txt overall_plantgenus.clidentseq_relax.txt

20. Using “summary.10more.txt” in 19, we performed the rarefaction analysis using the package vegan (Oksanen et al. 2019) in R (R Core Team 2020). Firstly, we opened “summary.10more.txt” by MS Excel.

21. In a new different Excel sheet named “Negative removed”, we subtracted the reads detected in the negative control from the original reads for samples found in 20 (see text for this procedure).

22. We calculated total read numbers for each sample to determine a threshold value for the rarefaction analysis. For example, here we considered below the case that we found the minimum value to be 6193.

23. The Excel sheet “negative removed” was saved as a tab-delimited text file with the name “input_js” (this is an example). This is the input file for the vegan.

24. Open the R, call the vegan, and checked and removed previously saved data frames using the command below.

>library(vegan)
>ls()
> rm(list = ls())

25. We read the input file using the command below.

> input <- read.table("input_js.txt",row.name=1,header=T)

26. We removed rows and columns that have no reads in total using the command below.

> input.excl.0OTU <- t(subset(t(input),rowSums(t(input)) > 0))
> input.cleaned <- subset(input.excl.0OTU,rowSums(input.excl.0OTU) > 0)

27. We removed low frequency OTUs (0.1% of the total reads per sample) using the command below.

> threthold.fraction <- 0.001
> filtered <- data.frame(input.cleaned)
> for (i in 1:nrow(filtered)){filtered[i,][which(filtered[i,]<rowSums(filtered[i,])*threthold.fraction)] <- 0}
> filtered.cleaned <- t(subset(t(filtered),rowSums(t(filtered)) > 0))

28. We rarefied the original sample reads to pre-determined threshold value (here 6000 because the minimum was 6193) using the command below.

> subsamplesize <-6000
> tobe.rarefied <- subset(filtered.cleaned,rowSums(filtered.cleaned) >= subsamplesize)
> rarefied <- rrarefy(tobe.rarefied,subsamplesize)

29. We checked if the average, minimum, and maximum read numbers among samples were 6000 using the command below.

> mean(rowSums(rarefied))
> min(rowSums(rarefied))
> max(rowSums(rarefied))

30. We removed OTUs that have not reads using the command below.

> rarefied.cleaned <- t(subset(t(rarefied),rowSums(t(rarefied))>0))

31. We produced the output file “rarefied.txt” after the rarefaction using the command below.

> samplename <- rownames(rarefied.cleaned)
> output.rarefied <- cbind(samplename,rarefied.cleaned)
> write.table(output.rarefied,file="rarefied.txt",sep="\t",quote=F,row.name=F,col.name=T)

32. Using the command below, we plotted the rarefaction curve to check if our pre-determined threshold value is a point after the saturation of the curve.

> rarecurve(rarefied.cleaned)

33. We opened “rarefied.txt” in 31 and saved it as an Excel file (.xlsx).

34. We made a binary (occurrence or not) data from the relative read abundance data and saved the binary data in "rarefied.binary.txt" using the command below.

> binary <- rarefied.cleaned
> binary[which(binary > 0)] <- 1
> samplename.binary <- rownames(binary)
> output.binary <- cbind(samplename.binary, binary)
>write.table(output.binary,file="rarefied.binary.txt",sep="\t",quote=F,row.name=F,col.name=T)

35. We converted row and column of the original matrix and copied and pasted the converted matrix to a new sheet (OTU names in the column A and sample names in the row 1). We then saved the sheet in a tab-delimited text file with the name “converted_rarefied.txt”.

36. We opened “converted_rarefied.txt” in Excel and deleted all except for the column A (OTU names). We saved it in a tab-delimited text file with the same “samplename”.

37. We opened “samplename” and performed several additions required for the grep function as follows:

· grep -e samplename"[[:space:]]" in the first row
· -e prior to HWI- in each row
· "[[:space:]]" in the last in each row
· *_relax.txt > grepped_*_relax.txt in the last row

38. We copied all in the “samplename” and pasted to MS Word file. We then combined all lines into one line by deleting line breaks and put a space between "[[:space:]]" and -e.

39. We copied all in the MS Word file and pasted back to the text file. We then put a space prior to *_relax.txt. If we found that the apostrophes are not uniform in the file, we used a uniform apostrophe.

40. In the Git-bash command line, the command made in “samplename” was used to convert  “*_relax.txt” file into “grepped_*_relax.txt” file.

41. We opened “grepped_*_relax.txt” in Excel and deleted all except for the column A (OTU names). We saved it in a tab-delimited text file with the same “grepped_samplename”.

42. We opened “grepped_samplename” and performed several additions required for the grep function as follows:

· grep -e samplename"[[:space:]]" in the first row
· -e prior to HWI- in each row
· "[[:space:]]" in the last in each row
· rarefied.txt > grepped_rarefied.txt in the last row

43. We copied all in the “grepped_samplename” and pasted to MS Word file. We then combined all lines into one line by deleting line breaks and put a space between "[[:space:]]" and -e.

44. We copied all in the MS Word file and pasted back to the text file. We then put a space prior to rarefied.txt. If we found that the apostrophes are not uniform in the file, we used a uniform apostrophe.

45. Before performing the command made in “ grepped_samplename”, we converted HWI. into HWI-, 000000000.D into 000000000-D , and other . into : in “rarefied.txt”. 

46. In the Git-bash command line, the command made in “grepped_samplename” was used to convert “rarefied.txt” file into “grepped_rarefied.txt” file.

47. We opened “grepped_*_relax.txt” and “grepped_rarefied.txt” in Excel and reordered row following the OTU names in column A. We then checked the order of row is consistent between two files using EXACT function in Excel and if consistent combined the two data in a new Excel file.

48. We removed OTUs which contains non-dietary species such as Apodemus speciosus itself, nematodes, or Avena sp (bait). 

49. Similarly, we removed non-dietary taxa from “rarefied.binary.txt”.

50. From the Excel files, “rarefied.txt” and “rarefied.binary.txt”, we removed taxon-information and left only OTU-by-sample matrix. These files were saved in tab-delimited text file as “rarefied_prey.txt” and “rarefied.binary_prey.txt”, respectively.

51. Using the vegan in R, we calculated Jaccard index and Bray-Curtis index for “rarefied.binary_prey.txt” and “rarefied_prey.txt”, respectively. Before the calculation, we read “rarefied.binary_prey.txt” or “rarefied_prey.txt” and removed empty row where OTU has no reads using the command below. Firstly, we showed the case of “rarefied_prey.txt” (read abundance data).

> comm <- read.table("rarefied_prey.txt",row.name=1,header=T)

52. We calculated Bray-Curtis index using the command below.

> beta.dist <- vegdist(comm,method="bray")
> beta.dist

53. We then performed NMDS analyses using the Bray-Curtis index obtained in 50. The commands are as follow. During this process, we noted the stress value.

> nmds.result <- metaMDS(comm,distance="bray")
> nmds.result
> plot(nmds.result,type="t")
> plot(nmds.result,type="t",display="sites")

54. We reflected season information in the NMDS plot. Firstly, we made a tab-delimited text file as follows. The file name was set to “season”.

sample.no	season
INN03	1
INN04	1
INN06	1
INN07	1
INN08	1
INN09	1
INN10	1
INN11	1
INN12	1
INN13	1
INN14	1
INN15	1
INN16	2
INN17	2
INN18	2
INN19	2
INN20	2
INN21	2
INN22	2

55. We read “season” in R and displayed the season in formation in the NMDS plot using the command below.

> season <- read.table("season.txt",header=T)
> plot(nmds.result,type="n")
> points(nmds.result,display="sites",col=season[,2],pch=season[,2])

56. We performed PerMANOVA test using the command below and noted the P-value.

> adonis(beta.dist ~ season[,2],permutation=10000)

57. Next, after 51, we examined Jaccard index on “rarefied.binary_prey.txt” (occurrence data).

> comm <- read.table("rarefied.binary_prey.txt",row.name=1,header=T)
> beta.dist <- vegdist(comm,method="jaccard")
> beta.dist

58. We then performed NMDS analyses using the Jaccard index obtained in 57. The commands are as follow. During this process, we noted the stress value.

> nmds.result <- metaMDS(comm,distance="jaccard")
> nmds.result
> plot(nmds.result,type="t")
> plot(nmds.result,type="t",display="sites")

59. We reflected season information in the NMDS plot. Firstly, we made a tab-delimited text file as follows. The file name was set to “season”.

sample.no	season
INN03	1
INN04	1
INN06	1
INN07	1
INN08	1
INN09	1
INN10	1
INN11	1
INN12	1
INN13	1
INN14	1
INN15	1
INN16	2
INN17	2
INN18	2
INN19	2
INN20	2
INN21	2
INN22	2

60. We read “season” in R and displayed the season in formation in the NMDS plot using the command below.

> season <- read.table("season.txt",header=T)
> plot(nmds.result,type="n")
> points(nmds.result,display="sites",col=season[,2],pch=season[,2])

61. We performed PerMANOVA test using the command below and noted the P-value.

> adonis(beta.dist ~ season[,2],permutation=10000)




