
SUPPLEMENTARY DATA 

Table S1  
Primer sequences for qRT-PCR analysis (5’ – 3’).  
Primer pairs that were designed based on previous publications: dat, th (Chen 
et al., 2012), pitx3 (Sanchez-Simon et al., 2010) and ef1a (Fan et al., 2010).  
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Table S2a  
Genes significantly up-regulated in dj-1-/- zebrafish brains 
Genes that were up-regulated in the brains of dj-1-/- mutants (n = 3) when compared to their wild-type 
siblings (n = 3) at 16 wpf. Differentially expressed transcripts from the RNA-Seq analysis with a Q-value of 
<0.05 were considered significant. tpm = transcripts per million. 

Table S2b  
Genes significantly down-regulated in dj1-/- zebrafish brains 
 Genes that were down-regulated in the brains of dj-1-/- mutants (n = 3) when compared to their wild-type 
siblings (n = 3) at 16 wpf. Differentially expressed transcripts from the RNA-Seq analysis with a Q-value of 
<0.05 were considered significant. tpm = transcripts per million. 
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Table S3  
Gene set enrichment analysis (GSEA) 

Hallmark gene sets enriched in the dj-1-/- zebrafish brain. A list of Hallmark gene sets found significantly 
enriched in the dj-1-/- zebrafish brain. The thresholds for significance were NES >1.5, p-value<0.05 and FDR-
adjusted q-value<0.05. NES = normalized enrichment score. 

Disease Models & Mechanisms: doi:10.1242/dmm.045815: Supplementary information

D
is

ea
se

 M
o

de
ls

 &
 M

ec
ha

ni
sm

s 
• 

S
up

pl
em

en
ta

ry
 in

fo
rm

at
io

n



Table S4  
Selection and calculations of extracted features of movement  
The features of movement being extracted and the previous research, investigating movement phenotypes 
in zebrafish, that inspired them. The principles used in this work are described in addition to the principles 
used in previous works.  
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Table S5   
Numbers used to evolve classifiers with features of movement 
The number of mutant and age matched control clips used to evolve classifiers with features of movement 
for each mutant line. An equal number of clips needed to be present in each class as accuracy was used as 
the measure of fitness. Each clip also had to have a value present for the features calculated (e.g. 
low/medium/high speed features). 

Table S6   
Numbers used to evolve sliding window classifiers 
The number of mutant and age matched control clips used to evolve sliding window classifiers for each 
mutant line. The sliding window classifiers used the area under the curve as a measure of fitness which is 
insensitive to class imbalances. This allowed each class to a have a different number of clips. 
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Fig. S1 
Analysis of extracted features of movement in dj-1 -/- zebrafish at 8 wpf 
The features of movement compared between dj-1-/- and wild-type (WT) at 8 wpf including (A) distance 
travelled, (B) velocity, (C) percentage of time spent moving, (D) mean duration of a swimming episode, (E) 
tail beat frequency at low, medium and high swimming speeds, (F) tail bend amplitude at low, medium and 
high swimming speeds. * = P < 0.05, ** = P < 0.01, *** = P<0.001, ns = not significant. 
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Fig. S2 
Principle component analysis 
The 5 principal components (PCs), generated from linear combinations of the 5 angles along the zebrafish 
spine, plot against time. The first PC (PC1) explains the most variation in the data, followed by PC2 and with 
each subsequent PC explaining less of the variation. Together all of the PCs explain 100% of the variation 
within the tail bend angle data. PC1 captured only broad movements whilst PC2 retained some high 
frequency movements.  
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Fig. S3 
Scores of the dmdta222a/+ sliding window classifiers 
Training and test scores (AUCs) from the 20 sliding window classifiers evolved using the PC2 time series 
data from the 20 folds of data set.  
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