Supplementary Data 1. 
Specific commands and options used in this pipeline for programs STAR, Stringtie and DESeq2 (in R).
STAR - generate index
/programs/STAR/STAR --runThreadN 16 --runMode genomeGenerate --genomeDir ~/STAR/genome_index/ \
--genomeFastaFiles ~/genome_files/Felis_catus.Felis_catus_9.0.dna.toplevel.fa \
--readFilesCommand gunzip -c \
--sjdbGTFfile ~/genome_files/Felis_catus.Felis_catus_9.0.100.gtf --sjdbOverhang 149

STAR - 1st pass mapping
/programs/STAR/STAR --runThreadN 8 --genomeDir ~/STAR/genome_index/ \
--readFilesIn A83/A83_1P.fq.gz A83/A83_2P.fq.gz \
--readFilesCommand gunzip -c --sjdbGTFfile ~/genome_files/Felis_catus.Felis_catus_9.0.100.gtf \
--outSAMtype None --outFilterIntronMotifs RemoveNoncanonical --outSJfilterReads Unique --outSJfilterCountUniqueMin -1 3 3 3 \
--outFileNamePrefix ~/STAR/A83

STAR - create revised index using splice junctions from 1st-pass mapping
/programs/STAR/STAR --runThreadN 24 --runMode genomeGenerate --genomeDir ~/STAR/genome_SJ_index/ \
--genomeFastaFiles ~/genome_files/Felis_catus.Felis_catus_9.0.dna.toplevel.fa \
--sjdbFileChrStartEnd ~/STAR/SJ_out/*SJ.filtered.out.tab --limitSjdbInsertNsj 1500000 \
--sjdbGTFfile ~/genome_files/Felis_catus.Felis_catus_9.0.100.gtf --sjdbOverhang 149

STAR - 2nd-pass mapping
/programs/STAR/STAR --runThreadN 16 --genomeDir ~/STAR/genome_SJ_index/ \
--readFilesIn A83/A83_1P.fq.gz A83/A83_2P.fq.gz \
--readFilesCommand gunzip -c --sjdbGTFfile ~/genome_files/Felis_catus.Felis_catus_9.0.100.gtf \
--quantMode TranscriptomeSAM GeneCounts --outSAMstrandField intronMotif --outSAMtype BAM SortedByCoordinate \
--outSJfilterReads Unique --outSJfilterCountUniqueMin -1 3 3 3 --limitSjdbInsertNsj 1500000 \
--outFilterIntronMotifs RemoveNoncanonical --outFileNamePrefix ~/STAR/A83_2nd

Stringtie – assemble transcriptomes
stringtie ~/STAR/A83_2ndAligned.sortedByCoord.out.bam -p 8 -v -A ~/stringtie/A83/A83_abundance.tab \
-G ~/genome_files/Felis_catus.Felis_catus_9.0.100.gtf -B -o ~/stringtie/A83/A83.gtf

Stringtie – merge all gtf files together 
stringtie --merge A90/A90.gtf A94/A94.gtf A96/A96.gtf B68/B68.gtf B73/B73.gtf B76/B76.gtf H21/H21.gtf H23/H23.gtf H24/H24.gtf \
I122/I122.gtf I124/I124.gtf I133/I133.gtf J115/J115.gtf J118/J118.gtf J131/J131.gtf C8/C8.gtf C9/C9.gtf C10/C10.gtf KX1005/KX1005.gtf KM58/KM58.gtf \
KM62/KM62.gtf S29/S29.gtf L2/L2.gtf L6/L6.gtf L7/L7.gtf P49/P49.gtf P52/P52.gtf P55/P55.gtf R1020/R1020.gtf R1024/R1024.gtf R1026/R1026.gtf \
T113/T113.gtf T114/T114.gtf T120/T120.gtf A83/A83.gtf A86/A86.gtf A92/A92.gtf B72/B72.gtf B74/B74.gtf B75/B75.gtf H20/H20.gtf H25/H25.gtf H26/H26.gtf \
I116/I116.gtf I119/I119.gtf I129/I129.gtf J121/J121.gtf J123/J123.gtf J128/J128.gtf C14/C14.gtf C11/C11.gtf C12/C12.gtf KC1004/KC1004.gtf KC57/KC57.gtf \
KC60/KC60.gtf KC63/KC63.gtf KC64/KC64.gtf KC66/KC66.gtf KM61/KM61.gtf KM65/KM65.gtf KM67/KM67.gtf S30/S30.gtf S31/S31.gtf S32/S32.gtf S33/S33.gtf \
S39/S39.gtf L1/L1.gtf L3/L3.gtf L4/L4.gtf P51/P51.gtf P53/P53.gtf P54/P54.gtf R1021/R1021.gtf R1022/R1022.gtf R1023/R1023.gtf \
T117/T117.gtf T127/T127.gtf T132/T132.gtf -p 8 -v \
-G ~/genome_files/Felis_catus.Felis_catus_9.0.100.gtf -o ~/stringtie/ALL_merged.gtf

Python script (unique_gene_id.py) to add suffix (.0, .1, .2, etc) on MSTRG ID if gene name is different (or if not gene name, then uses transcript_id); assigns a different suffix to each transcript_id
python unique_gene_id.py ALL_merged.gtf
output: ALL_merged.unique_gene_id.gtf

Stringtie – assemble all transcriptomes using the merged transcripts file from python script as annotation file (using the -e option) 
stringtie ~/STAR/A83_2ndAligned.sortedByCoord.out.bam -p 8 -e -v \
-A ~/stringtie/A83/A83_abundance_2nd_unique.tab -G ~/stringtie/ALL_merged.unique_gene_id.gtf \
-o ~/stringtie_take2/A83/A83_2nd_unique.gtf

DESeq2 in R - pairwise tissue-type differential expression use output from STAR 2nd pass mapping (A83_2ndReadsPerGene.out.tab output file); use column 4 of this ouput, for Illumina stranded data
# filter out low expression genes (those with less than 10 counts across all 6 samples)
se_star <- se_star[rowSums(counts(se_star)) > 10, ]
# fit the statistical model - estimates size factors, dispersions, does gene-wide dispersion estimates, mean-dispersion relationship, final dispersion estimates, then fitting model and testing
se_star2 <- DESeq(se_star)
# compute the normalized counts -use log2(transf counts) +1
norm_counts <- log2(counts(se_star2, normalized = TRUE)+1)
# use vst (variance stabilizing transformation) to transform raw counts to be able to visualize data
vsd <- vst(se_star2)
# do differential expression analysis and extract results 
de <- results(object = se_star2, name="Tissue_thyroid_vs_brain") 

# DESeq2 recommends shrinkage of log fold change estimates toward zero when info for a gene is low (which could include low counts or high dispersion values)
de_shrink <- lfcShrink(dds = se_star2, coef="Tissue_thyroid_vs_brain", type="apeglm")

# add in gene symbols
de_symbols <- merge(unique(geneSymbol[,2:3]), data.frame(ID=rownames(de_shrink), de_shrink), by=1, all=F)







