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  Organism

 Defect / Pseudogene x MB

Insertion Deletion Stop
  Human  4.4 4.9 2.4
  Worm 25.8 7.45 2.5
  Fly 7.9 12.7 1.1

Organism Total
Pseudogenes

Human
Worm
Fly

Macaque
Mouse

12,358
911
145
229

11,136
13,169

Biotype Distrbution
Processed Duplicated

21

16

159

8908

177

109

566

2266

6570 1725

7811 1827

ENCODE Functional 
Genomics Data

Completed 
Manual 

Annotation
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T Telomere   C Centromere

T C T

Chr Size Gene Count 

DuplicatedProcessed

X Y

A

X Y

A

Exchange of Processed Pseudogenes

X Y

A

X Y

A

Exchange of Duplicated Pseudogenes

537

1 1

80 11

0 32

25

5



Human
Worm 

Mouse
Fly 

1030

630

859 55000
3

5

6
2

129 1575814077

911

145

1935

Orthologous 
Genes

Parent Genes
amongst 1935
1-1-1 orthologs

Orthologous 
Pseudogenes

A

D

C

B

1       2       3    4       5      6       7      8      9      10     11     12       13 14    15    16   17     18    19     20    21     22    X       Y      

!

T

Gene
Processed
Duplicated
Transcribed

I        II     III     IV      V      X   2L   2R   3L   3R   4   U    X

7tm 414

7tm

495 449 ZnF 24 7tm 74 SAP 30

RRM 235

ZnF
405 DUF 311 7tm 22 7tm 46 Motor 10

IG 180

RRM

404

7tm

306 SPRY 20 7tm 24 Kin 9

ZnF 176

IG

358

HGM
280 Struct 18 7tm 26 His 7

IG 171

IG

270

RRM
275 Kin 12 Ubq 23 ZnF 5

Ribo 144

Ribo
151 Ribo 251

ZnF
11 7tm 20 Kin 3

ZnF 132

Stuct

133

ZnF

249

7tm

8 7tm 17 RRM 3

Ribo 132

Ribo

129 IG 242 Kin 7 7tm 13 Kin 3

Struct 123 Kin 218 7 7tm 11 Ploop 2

ZnF 117

ZnF

119 7tm 197 5 Kin 10 IG 2

Kin 93 113 Ribo 167

7tm
4 Ploop 3 IG 2

Ploop 93 Struct 103 Struct 151 4 Kin 2

Ribo 86

Ribo

101 Ribo 142 Kin 2

Ubq 84 RAS 97 VNO 130 ZnF 3 His 1

ZnF 83

GAPDH

92 EFG 124 2 ZnF 1

SPRY 82

Ubq
85 7tm 124 IG 1

Ribo 82 SPRY 81 Struct 118

Kin

2

---- Ribo 76 Ubq 112 2

Struct 69 His 75 2

Kin 73 7tm 109

7tmUbq 73 IG 95

IG

2

Struct 87

Inhibitor

2

Ribo 66 His 86 2

ZnF 81

64 Ribo 54 Struct 1

Kin

IG

IG 65

Krupel
Kin

tRNAsyn

tRNAsyn

7tm

Lectin 3

ZnF
Struct

Human Macaque Mouse Worm Fly

Ribo 68

GAPDH 66

Ribo 64

GAPDH 61

Ribo 52

Kin 58

2
3-4 
8+ 

# Families

6



Mouse

C

40
30

20
10

0

40
30

20
10

0

Human

Fly

Number of Pseudogenes per Gene

Nu
m

be
r o

f P
ar

al
og

s 
pe

r G
en

e

Nu
m

be
r o

f P
ar

al
og

s 
pe

r G
en

e

Number of Pseudogenes per Gene
120

86420 1086420

100806040200

50
40

30
20

10
0

60

140

Ribo

Worm
Motor

Ribo
Cyt_P450

7tm
ox

Kin

# Families

7



H P D

Total
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Translation Candidates Biotype Coexp

 Coef

pVal % Similarity

 CDS / UTR

Defect Tnx Pol II AC TF

SLIT-ROBO Rho GTPase ac-
tivating protein 2B pseudogene 

Duplicated 0.80 5.9E-7 58  /  50 ins - -

PRKY-004, Y-linked protein 
kinase pseudogene

Duplicated -0.14 0.42 96  /  51 ins / del -

Fer-1-like 4 (C. elegans), 
pseudogene 

Unitary -0.38 0.03 62  /  32 ins / del - - 
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The pseudo-verminator!
!

Cristina 
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Mouse - where are we now

• previous release vs current release!

• pipeline consistency!

• data available
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Functional data integration

11

• transcription!

• translation!

• activity



Vertebrate context

12

• mouse strains!

• rat, primates, other mammals!

• orthologs, syntenic regions!

• pseudogene phylogenetic tree vs gene tree



ToDo’s
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Loss of function !
!
Suganthi
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