
Supplementary Figures and Tables 
Annotation, Classification & Evolution
Fig. S1. Pseudogene annotation. The total number of pseudogenes annotated in human (red), worm (green), and fly (blue) respectively varies significantly from one release to another compared to the protein coding gene annotation.
[image: ]
Fig. S2. Shadow figure for Fig. 1 (A) Distribution of duplicated pseudogenes in human, worm, and fly as function of age (sequence similarity to parents). (B) Distribution of processed pseudogenes in macaque, mouse, and zebrafish as function of age. (C) Disablements frequency of macaque, mouse and zebrafish.
[image: ]

Fig. S3. Repeats distribution in human, worm, and fly.
[image: ]

Fig. S4. Distribution of disablements in pseudogenes as function of type and pseudogene age.
[image: ]





Fig. S5. Density distribution of human low coverage SNPs in (A) pseudogenes vs exonic 3’ and 5’ UTRs as compared to (B) protein coding genes. 
[image: ]


Pseudogene localisation
Table S1. Pseudogene localisation. The significance of the pseudogene enrichment depending on the chromosomal localisation is assessed using a binomial test. # indicates that the chromosome telomeric regions are enriched in the number of pseudogenes  compared to the centromeric regions. * indicates that there are significantly more pseudogenes in the middle of the chromosome compared to the end. 
Table S1.1. Human pseudogene localisation 
	Chromosome
	Telomere
	Centromere
	p‐value
	Significant?

	1
	359
	326
	9.03E‐01
	FALSE

	2
	186
	357
	9.47E‐14
	*TRUE 

	3
	201
	182
	8.47E‐01
	FALSE

	4
	213
	218
	4.24E‐01
	FALSE

	5
	197
	217
	1.75E‐01
	FALSE

	6
	171
	176
	4.15E‐01
	FALSE

	7
	195
	359
	1.52E‐12
	*TRUE

	8
	183
	176
	6.64E‐01
	FALSE

	9
	139
	330
	2.81E‐19
	*TRUE

	10
	101
	187
	2.27E‐07
	*TRUE

	11
	225
	298
	8.08E‐04
	*TRUE

	12
	176
	94
	3.41E-07
	#TRUE

	13
	33
	102
	1.08E‐09
	*TRUE

	14
	113
	27
	5.19E-14
	#TRUE

	15
	13
	20
	1.48E‐01
	FALSE

	16
	28
	16
	4.81E‐02
	#TRUE

	17
	33
	119
	6.51E‐13
	*TRUE

	18
	10
	13
	3.39E‐01
	FALSE

	19
	61
	24
	3.69E-05
	#TRUE

	20
	45
	82
	6.54E‐04
	*TRUE

	21
	18
	46
	3.09E‐04
	*TRUE

	22
	19
	97
	4.32E‐14
	*TRUE

	X
	183
	300
	5.69E‐08
	*TRUE

	Y
	67
	161
	2.08E‐10
	*TRUE

	Whole Genome
	2,969
	3,927
	4.02E‐31
	*TRUE


Table S1.2. Worm pseudogene localisation.
	Chromosome
	Telomere
	Centromere
	p‐value
	Significant?

	I
	36
	10
	7.82E‐05
	#TRUE

	II
	38
	26
	8.43E‐02
	FALSE

	III
	16
	2
	6.56E‐04
	#TRUE

	IV
	61
	37
	9.85E‐03
	#TRUE

	V
	120
	74
	5.89E‐04
	#TRUE

	X
	15
	6
	3.92E‐02
	#TRUE

	Whole genome
	286
	155
	2.25E‐10
	#TRUE



Table S1.3. Fly pseudogene localisation.
	Chromosome
	Telomere
	Centromere
	p‐value
	Significant?

	2L
	1
	19
	2.00E‐05
	*TRUE

	2R
	1
	7
	3.52E‐02
	*TRUE

	3L
	1
	5
	1.09E‐01
	FALSE

	3R
	4
	7
	2.74E‐01
	FALSE

	X
	2
	12
	6.47E‐03
	*TRUE

	Whole Genome
	9
	50
	2.63E‐08
	*TRUE




Fig. S6. Shadow figure for Fig. 2B. Distribution of pseudogenes per chromosome in macaque, mouse, and zebrafish. The chromsomes are sorted by length.
[image: ]

Orthologs, Paralogs and Family
Table S2. Pseudogenes associated with 1-1-1 orthologous genes in human, worm, and fly.
	Organisms
	Parent Genes
	Pseudogenes

	Human
	560
	2,145

	Worm
	8
	8

	Fly
	8
	15



Fig. S7. Human-Mouse orthologous pseudogenes distribution as function of pseudogene age, and activity (transcribed/ not transcribed).

[image: ]

Fig. S8. Sequence conservation of human and mouse pseudogenes. Non-Orth = non orthologous human-mouse pseudogenes, Orth = orthologous human-mouse pseudogenes, Tnx Orth = transcribed orthologous human-mouse pseudogenes.
[image: ]


Activity & Function
Fig. S9. Broadly expressed parents of transcribed human pseudogenes. Transcribed human pseudogenes are binned based on the number of cell lines in which they are transcribed, and the fraction of broadly expressed parents over all the parents is calculated for each bin. The fraction increases, following the numbers of cell lines in which pseudogenes are transcribed.
[image: ]
Fig. S10. Tissue specificity of transcribed pseudogenes. In human, the majority of transcribed pseudogenes are expressed in only one or a few cell lines, however a fraction of pseudogenes are universally transcribed. In worm, most pseudogenes are transcribed in only a few development stages. In fly, the specificity pattern is more evenly distributed than for human and worm.
[image: ]

Fig. S11. Derived allele frequency for human pseudogenes. The pseudogenes are differentiated based on their activity levels: (A) transcribed vs. non-transcribed pseudogenes; and (B) highly-active, partially-active, and dead pseudogenes.
[image: ]

Table S3. Shadow table for Fig. 4D. Pseudogene translation candidates in human.
	Translation Candidates 
	Parent Gene
	Coex 
Coef
	pVal
	% Similarity
 CDS / UTR
	Defect
	Tnx
	Pol II
	AC
	TF

	SLIT-ROBO Rho GTPase activating protein 2B pseudogene
(ENST00000491897)
	ENST00000414359
	0.80
	5.9E-7
	0.58 / 0.50
	ins
	✔
	-
	✔
	-

	PRKY-004, Y-linked protein kinase pseudogene
(ENST00000533551)
	ENST00000262848
	-0.14
	0.42
	0.96 / 0.51
	ins / del
	✔
	✔
	-
	✔

	FER1L4-010, Fer-1-like 4 
(C. elegans), pseudogene (ENST00000431615)
	-
	-0.38
	0.03
	0.62 / 0.32
	ins / del
	✔
	-
	✔
	- 




Pseudogene Mobility
Table S4. Contingency tables showing exchanges between the sex chromosomes and the pool of autosomal chromosomes. The diagonal values indicate the self-contribution of duplicated pseudogenes on the respective chromosomes. The values in the yellow coloured cells indicate the exchange between sex chromosomes and the pool of autosomes, while the values in the brown coloured cells refer to the exchange between the X and Y, chromosomes.
Table S4.1. Contingency table for human duplicated pseudogenes. Fisher’s Exact Test (two-sided) p-value < 2.2e-16. 
	Pseudogene Location
	Parent Gene Location

	
	Autosome
	X
	Y

	Autosomes
	1092
	14
	1

	X
	11
			42
	0

	Y
	25
	32
	84



Table S4.2. Contingency table of human processed pseudogenes. Fisher’s Exact Test (two-sided) p-value = 2.357e-6. 
	Pseudogene
Location
	Parent Gene Location

	
	Autosome
	X
	Y

	Autosomes
	6611
	292
	3

	X
	537
	39
	1

	Y
	80
	1
	3




Table S4.3. Contingency table of worm duplicated pseudogenes. Fisher’s Exact Test (two-sided) p-value = 0.0005386. 
	Pseudogene Location
	Parent Gene Location

	
	Autosome
	X

	Autosomes
	391
	7

	X
	13
	4






Table S4.4. Contingency table of worm processed pseudogenes. Fisher’s Exact Test (two-sided) p-value = 0.002919. 
	Pseudogene
Location
	Parent Gene Location

	
	Autosome
	X

	Autosomes
	131
	0

	X
	6
	2










Table S4.5. Contingency table of fly duplicated pseudogenes. Fisher’s Exact Test (two-sided) p-value < 2.2e-16. 
	Pseudogene Location
	Parent Gene Location

	
	Autosome
	X
	Y

	Autosomes
	49
	4
	-

	X
	0
	28
	-

	Y
	4
	0
	-



Table S4.6 Contingency table of fly processed pseudogenes. Fisher’s Exact Test (two-sided) p-value = 1. Note: Due to the low number of processed pseudogenes in fly, the colocalisation test is not statistically significant. 
	Pseudogene
Location
	Parent Gene Location

	
	Autosome
	X

	Autosomes
	7
	2

	X
	2
	1







Fig. S12. Detection of importer/exporter chromosomes (excluding colocalizing pseudogene-parent pairs and paralog-parent pairs). Detection of (A) importer and (B) exporter chromosomes for: paralogs (left), duplicated (middle), and processed (PSSD) pseudogenes (right). The think diagonal line is the Poisson regression fitting line. The grey vertical lines show the 95% prediction interval for each chromosome. If a point is above the corresponding prediction interval, the chromosome is considered a strong importer (in A) or exporter (in B). If a point is below the corresponding prediction interval, the chromosome is considered a weak importer (in A) or exporter (in B).

Fig. S12.1. Human

[image: ]


Fig. S12.2. Worm
[image: ]




Fig. S12.3. Fly
[image: ]
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