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Supplementary Figure 1. Change in expression in Dp1Tyb MEFs as a function of 
chromosomal position. Plots show fold change of gene expression in Dp1Tyb MEFs v 
WT control cells. Expressed genes are plotted in chromosomal order. Genes that are 
significantly differentially expressed are indicated with blue dots, other genes are in 
grey. A Loess smoothing curve is superimposed with regions that are up- or down-
regulated indicated in red or green. Dashed line on Mmu16 indicates a fold change of 
1.5. Note the upregulation of genes in the duplicated region on Mmu16 (thick black 
line).  
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Supplementary Figure 2. Reduced gene expression changes and reduced variation 
in gene expression in Dp1Tyb MEFs and hippocampus compared to human DS 
fibroblasts. a Box and whisker plots of the distribution of fold changes in gene 
expression in the comparison of Dp1Tyb MEFs or hippocampus with WT controls, and 
in the comparison of DS and euploid human fibroblasts (data from Letourneau et al)3. 
Plots show median (black line), as well as the 25%-75% (box) and 5%-95% (whiskers) 
distributions. b Coefficient of variation (standard deviation/mean) of expression of 
every gene in RNAseq from WT and Dp1Tyb MEFs or hippocampus (this study) or 
euploid (Eup) and DS human fibroblasts (data from Letourneau et al)3. Plots show box 
(25%-75%) and whisker (0%-100%) plots superimposed on bean plots (blue) of the 
whole distribution.  
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Supplementary Figure 3. Distribution of flips in gene expression in human DS 
fibroblasts3. Plots of distribution of numbers of flips in gene expression in 100,000 
randomised versions of each chromosome in human DS v euploid fibroblasts. Pink 
and purple lines indicate 2 and 3 standard deviations (SD) away from the mean; 
dashed line shows the flips for the actual non-randomised chromosome.  
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Supplementary Figure 4. Distribution of energy in gene expression in human DS 
fibroblasts3. Plots of distribution of energy in gene expression in 100,000 randomised 
versions of each chromosome in human DS v euploid fibroblasts. Pink and purple lines 
indicate 2 and 3 SD away from the mean; dashed line shows the energy for the actual 
non-randomised chromosome.  
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Supplementary Figure 5. Distribution of flips in gene expression in Dp1Tyb MEFs. 
Plots of distribution of numbers of flips in gene expression in 100,000 randomised 
versions of each chromosome in Dp1Tyb v WT MEFs. Pink and purple lines indicate 
2 and 3 SD away from the mean; dashed line shows the flips for the actual non-
randomised chromosome. Genes on Mmu16 that are duplicated in Dp1Tyb mice were 
excluded from this analysis.  
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Supplementary Figure 6. Distribution of energy in gene expression in Dp1Tyb MEFs. 
Plots of distribution of energy in gene expression in 100,000 randomised versions of 
each chromosome in Dp1Tyb v WT MEFs. Pink and purple lines indicate 2 and 3 SD 
away from the mean; dashed line shows the energy for the actual non-randomised 
chromosome. Genes on Mmu16 that are duplicated in Dp1Tyb mice were excluded 
from this analysis.  



Ahlfors et al 

 8 

 
 
Supplementary Figure 7. Change in expression in Dp1Tyb hippocampus as a 
function of chromosomal position. Plots show fold change of gene expression in 
Dp1Tyb v WT hippocampus. Expressed genes are plotted in chromosomal order. 
Genes that are significantly differentially expressed are indicated with blue dots, other 
genes are in grey. A Loess smoothing curve is superimposed with regions that are up- 
or down-regulated indicated in red or green. Dashed line on Mmu16 indicates a 1.5 
fold change. Note the upregulation of genes in the duplicated region on Mmu16 (thick 
black line).  
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Supplementary Figure 8. Distribution of flips in gene expression in Dp1Tyb 
hippocampus. Plots of distribution of numbers of flips in gene expression in 100,000 
randomised versions of each chromosome in Dp1Tyb v WT hippocampus. Pink and 
purple lines indicate 2 and 3 SD away from the mean; dashed line shows the flips for 
the actual non-randomised chromosome. Genes on Mmu16 that are duplicated in 
Dp1Tyb mice were excluded from this analysis.  
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Supplementary Figure 9. Distribution of energy in gene expression in Dp1Tyb 
hippocampus. Plots of distribution of energy in gene expression in 100,000 
randomised versions of each chromosome in Dp1Tyb v WT hippocampus. Pink and 
purple lines indicate 2 and 3 SD away from the mean; dashed line shows the energy 
for the actual non-randomised chromosome. Genes on Mmu16 that are duplicated in 
Dp1Tyb mice were excluded from this analysis.  
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Supplementary Figure 10. Little correlation in gene expression changes between 
Dp1Tyb MEFs and hippocampus. Plots show fold change of gene expression in 
Dp1Tyb v WT MEFs and hippocampus. Expressed genes in MEFs (grey) and 
hippocampus (red) are plotted in chromosomal order. Loess smoothing curves for both 
MEFs (black) and hippocampus (red) are superimposed. The most obvious concordant 
gene expression changes are the upregulation of genes in the duplicated region on 
Mmu16 (thick black line). Correlation coefficient r is indicated for each chromosome. 
The duplicated region on Mmu16 was not included in the correlation calculation.  
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Supplementary Figure 11. Small increase in mRNA levels in Dp1Tyb MEFs 
compared to WT MEFs. a Box (25%-75%) and whiskers (5%-95%) plots of fold change 
in gene expression between Dp1Tyb and WT MEFs quantitated using either a relative 
normalisation to median gene expression or an absolute normalisation to spike-in 
control RNAs. A ~1.8% increase of fold changes in the absolute normalisation 
compared to relative normalisation indicates a small increase in mRNA levels in 
Dp1Tyb MEFs compared to WT MEFs. b Plots of gene expression in Dp1Tyb and WT 
MEFs calculated using relative or absolute normalisation. Each dot is a single gene. 
No evidence of a preferential increase in RNA levels for lower expressed genes. 
Dashed red line indicates equivalent expression between genotypes; P value from 
unpaired t-test.  
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Supplementary Figure 12. Fold changes in gene expression from a no genotype 
difference comparison of 2 WT and 2 Dp1Tyb MEFs v 2 other WT and 2 other Dp1Tyb 
MEFs. Expressed genes (grey dots) are plotted in chromosomal order. A Loess 
smoothing curve is superimposed with regions that are apparently up- or down-
regulated indicated in red or green.  
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Supplementary Figure 13. Fold changes in gene expression from a no genotype 
difference comparison of 2 WT and 2 Dp1Tyb hippocampi v 2 other WT and 2 other 
Dp1Tyb hippocampi. Expressed genes (grey dots) are plotted in chromosomal order. 
A Loess smoothing curve is superimposed with regions that are apparently up- or 
down-regulated indicated in red or green.  
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Supplementary Figure 14. Clustered changes in gene expression in ZFP36L1-
deficient B cells. Plots show fold change of gene expression in ZFP36L1-deficient v 
WT follicular (left) or marginal zone (middle) B cells or in follicular v marginal zone WT 
B cells (right). Expressed genes are plotted in chromosomal order on example 
chromosome Mmu1. Genes that are significantly differentially expressed are indicated 
with blue dots, other genes are in grey. A Loess smoothing curve is superimposed with 
regions that are up- or down-regulated indicated in red or green.  
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Supplementary Figure 15. Details of RNAseq experiments. a, b, c Mean phred quality 
scores as a function of position in the sequence and mean quality scores per sequence 
for RNAseq samples from MEFs (a), hippocampus (b) and MEFs with ERCC spike-ins 
(c). d Table showing data for all RNAseq samples from MEFs, hippocampus and MEFs 
with ERCC spike-ins listing numbers of left and right reads, mapped reads, and aligned 
pairs, as well as numbers and percentages of unique, concordant and aligned pairs. 
 


