
GO:0006082
organic acid metabol...

0.11449
15 / 78

GO:0006520
cellular amino acid ...

0.01285
12 / 44

GO:0006807
nitrogen compound me...

0.76988
35 / 264

GO:0006914
autophagy
0.00305

6 / 12

GO:0006915
apoptosis
0.01474
18 / 78

GO:0006950
response to stress

0.12706
29 / 171

GO:0007154
cell communication

0.04550
27 / 144

GO:0008150
biological_process

1.00000
73 / 515

GO:0008152
metabolic process

0.49587
60 / 419

GO:0008219
cell death
0.04411
19 / 93

GO:0009056
catabolic process

0.03984
28 / 149

GO:0009063
cellular amino acid ...

0.00711
5 / 10

GO:0009081
branched chain famil...

0.00275
3 / 3

GO:0009083
branched chain famil...

0.00275
3 / 3

GO:0009267
cellular response to...

0.00934
4 / 7

GO:0009308
amine metabolic proc...

0.01888
14 / 57

GO:0009310
amine catabolic proc...

0.01161
5 / 11

GO:0009605
response to external...

0.40381
11 / 70

GO:0009987
cellular process

0.21273
71 / 487

GO:0009991
response to extracel...

0.19185
7 / 34

GO:0012501
programmed cell deat...

0.04003
18 / 86

GO:0016054
organic acid catabol...

0.09621
5 / 18

GO:0016265
death

0.04411
19 / 93

GO:0019752
carboxylic acid meta...

0.10454
15 / 77

GO:0031667
response to nutrient...

0.15158
7 / 32

GO:0031668
cellular response to...

0.09764
4 / 13

GO:0031669
cellular response to...

0.02685
4 / 9

GO:0033554
cellular response to...

0.15631
13 / 69

GO:0034641
cellular nitrogen co...

0.81148
34 / 261

GO:0042180
cellular ketone meta...

0.14771
15 / 81

GO:0042594
response to starvati...

0.00219
7 / 15

GO:0043436
oxoacid metabolic pr...

0.10454
15 / 77

GO:0044106
cellular amine metab...

0.03248
13 / 55

GO:0044237
cellular metabolic p...

0.51468
58 / 406

GO:0044238
primary metabolic pr...

0.68983
54 / 389

GO:0044248
cellular catabolic p...

0.08839
23 / 126

GO:0044281
small molecule metab...

0.87306
39 / 303

GO:0044282
small molecule catab...

0.50736
10 / 68

GO:0046395
carboxylic acid cata...

0.09621
5 / 18

GO:0050896
response to stimulus

0.54854
41 / 289

GO:0051716
cellular response to...

0.30644
25 / 160

GO:0071496
cellular response to...

0.09764
4 / 13

a) Biological process 
enriched for
dn/ds > 0.5



GO:0005575
cellular_component

1.00000
71 / 502

GO:0005576
extracellular region

0.46278
12 / 80

GO:0005578
proteinaceous extrac...

0.31562
2 / 8

GO:0005604
basement membrane

0.05383
2 / 3

GO:0005622
intracellular

0.09420
70 / 476

GO:0005623
cell

0.38749
70 / 488

GO:0005634
nucleus
0.99213
29 / 268

GO:0005654
nucleoplasm

0.64825
7 / 53

GO:0005682
U5 snRNP

0.01976
2 / 2

GO:0005737
cytoplasm
0.10005
65 / 432

GO:0005739
mitochondrion

0.01127
28 / 137

GO:0005783
endoplasmic reticulu...

0.06920
14 / 67

GO:0015030
Cajal body
0.01976

2 / 2

GO:0016023
cytoplasmic membrane...

0.26228
9 / 50

GO:0016604
nuclear body

0.09693
4 / 13

GO:0016607
nuclear speck

0.03955
3 / 6

GO:0030135
coated vesicle

0.39975
3 / 16

GO:0030136
clathrin coated vesi...−

0.15624
3 / 10

GO:0030529
ribonucleoprotein co...

0.51744
15 / 104

GO:0030532
small nuclear ribonu...

0.00925
4 / 7

GO:0031012
extracellular matrix

0.09538
5 / 18

GO:0031410
cytoplasmic vesicle

0.37054
9 / 55

GO:0031974
membrane enclosed lu...−

0.90801
19 / 165

GO:0031981
nuclear lumen

0.95757
12 / 121

GO:0031982
vesicle
0.39303
9 / 56

GO:0031988
membrane bounded ves...−

0.28313
9 / 51

GO:0032991
macromolecular compl...

0.65588
35 / 255

GO:0043226
organelle
0.62422
62 / 440

GO:0043227
membrane bounded org...−

0.55602
59 / 416

GO:0043229
intracellular organe...

0.62422
62 / 440

GO:0043231
intracellular membra...

0.55602
59 / 416

GO:0043233
organelle lumen

0.89490
19 / 163

GO:0044420
extracellular matrix...

0.20289
2 / 6

GO:0044421
extracellular region...

0.21590
10 / 54

GO:0044422
organelle part

0.68267
44 / 320

GO:0044424
intracellular part

0.06384
70 / 473

GO:0044428
nuclear part

0.95827
15 / 145

GO:0044444
cytoplasmic part

0.39224
58 / 400

GO:0044446
intracellular organe...

0.64110
44 / 317

GO:0044451
nucleoplasm part

0.29089
6 / 32

GO:0044464
cell part
0.34836
70 / 487

GO:0046540
U4/U6 x U5 tri snRNP...−

0.01976
2 / 2

GO:0060198
clathrin sculpted ve...

0.05383
2 / 3

GO:0070013
intracellular organe...

0.87267
19 / 160

b) Cellular compartment 
enriched for
dn/ds > 0.5



GO:0003674
molecular_function

1.00000
71 / 502

GO:0003824
catalytic activity

0.20023
39 / 249

GO:0004129
cytochrome c oxidase...−

0.05383
2 / 3

GO:0004175
endopeptidase activi...

0.04876
7 / 25

GO:0004518
nuclease activity

0.09787
2 / 4

GO:0004540
ribonuclease activit...

0.05383
2 / 3

GO:0005215
transporter activity

0.37288
6 / 35

GO:0005275
amine transmembrane ...

0.05383
2 / 3

GO:0005342
organic acid transme...

0.05383
2 / 3

GO:0005488
binding
0.79208
64 / 461

GO:0008233
peptidase activity

0.00342
13 / 43

GO:0008324
cation transmembrane...

0.27507
4 / 19

GO:0015002
heme copper terminal...−

0.05383
2 / 3

GO:0015075
ion transmembrane tr...

0.34419
4 / 21

GO:0015077
monovalent inorganic...

0.07491
4 / 12

GO:0015078
hydrogen ion transme...

0.15624
3 / 10

GO:0015171
amino acid transmemb...

0.05383
2 / 3

GO:0015179
L amino acid transme...−

0.01976
2 / 2

GO:0016491
oxidoreductase activ...

0.45964
8 / 52

GO:0016675
oxidoreductase activ...

0.05383
2 / 3

GO:0016676
oxidoreductase activ...

0.05383
2 / 3

GO:0016787
hydrolase activity

0.06587
21 / 110

GO:0016788
hydrolase activity, ...

0.57827
4 / 28

GO:0022804
active transmembrane...

0.35817
3 / 15

GO:0022857
transmembrane transp...

0.21397
6 / 29

GO:0022890
inorganic cation tra...

0.12163
4 / 14

GO:0022891
substrate specific t...−

0.14607
6 / 26

GO:0022892
substrate specific t...−

0.21397
6 / 29

GO:0042277
peptide binding

0.03967
4 / 10

GO:0043021
ribonucleoprotein bi...

0.03955
3 / 6

GO:0046943
carboxylic acid tran...

0.05383
2 / 3

GO:0070011
peptidase activity, ...

0.04418
9 / 35

c) Molecular function 
enriched for
dn/ds > 0.5



GO:0006066
alcohol metabolic pr...

0.041236
8 / 35

GO:0006325
chromatin organizati...

0.132460
3 / 11

GO:0006338
chromatin remodeling

0.005855
3 / 4

GO:0006629
lipid metabolic proc...

0.165682
7 / 39

GO:0006694
steroid biosynthetic...

0.003073
5 / 10

GO:0006695
cholesterol biosynth...

0.005855
3 / 4

GO:0006996
organelle organizati...

0.794222
10 / 98

GO:0007275
multicellular organi...

0.139958
30 / 222

GO:0008150
biological_process

1.000000
39 / 326

GO:0008152
metabolic process

0.015954
37 / 268

GO:0008202
steroid metabolic pr...

0.008031
5 / 12

GO:0008203
cholesterol metaboli...

0.005855
3 / 4

GO:0008610
lipid biosynthetic p...

0.124529
5 / 23

GO:0009058
biosynthetic process

0.190679
21 / 150

GO:0009987
cellular process

0.072003
39 / 306

GO:0016043
cellular component o...

0.812501
18 / 168

GO:0016125
sterol metabolic pro...

0.002227
4 / 6

GO:0016126
sterol biosynthetic ...

0.000813
4 / 5

GO:0016568
chromatin modificati...

0.058018
3 / 8

GO:0032501
multicellular organi...

0.159897
32 / 242

GO:0032502
developmental proces...

0.113085
31 / 228

GO:0042180
cellular ketone meta...

0.008000
13 / 57

GO:0044237
cellular metabolic p...

0.051621
35 / 257

GO:0044238
primary metabolic pr...

0.062417
34 / 249

GO:0044281
small molecule metab...

0.008227
30 / 190

GO:0048513
organ development

0.072662
19 / 120

GO:0048731
system development

0.158783
21 / 147

GO:0048732
gland development

0.001685
5 / 9

GO:0048856
anatomical structure...

0.088096
27 / 189

GO:0051276
chromosome organizat...

0.056468
4 / 13

GO:0071840
cellular component o...

0.761298
19 / 172

GO:0071841
cellular component o...

0.929896
13 / 140

GO:0071842
cellular component o...

0.952465
12 / 136

d) Biological process
enriched for contigs
differently expressed
between 
Asia/Europe



GO:0005575
cellular_component

1.00000
37 / 317

GO:0005622
intracellular

0.08782
37 / 298

GO:0005623
cell

0.21924
37 / 305

GO:0005634
nucleus
0.43462
20 / 163

GO:0005635
nuclear envelope

0.21594
3 / 14

GO:0005643
nuclear pore

0.01330
2 / 2

GO:0005737
cytoplasm
0.12190
35 / 277

GO:0005739
mitochondrion

0.01725
17 / 93

GO:0005740
mitochondrial envelo...

0.01115
8 / 29

GO:0005902
microvillus
0.03694

2 / 3

GO:0012505
endomembrane system

0.23735
7 / 44

GO:0016020
membrane

0.05797
24 / 163

GO:0016021
integral to membrane

0.36239
5 / 34

GO:0031090
organelle membrane

0.15271
12 / 77

GO:0031224
intrinsic to membran...

0.38805
5 / 35

GO:0031966
mitochondrial membra...

0.03115
7 / 28

GO:0031967
organelle envelope

0.00312
12 / 47

GO:0031975
envelope
0.00382
12 / 48

GO:0032991
macromolecular compl...

0.92251
15 / 159

GO:0042995
cell projection

0.10652
7 / 36

GO:0043226
organelle
0.19288
34 / 272

GO:0043227
membrane bounded org...−

0.09273
33 / 253

GO:0043229
intracellular organe...

0.19288
34 / 272

GO:0043231
intracellular membra...

0.09273
33 / 253

GO:0043234
protein complex

0.88380
10 / 109

GO:0044422
organelle part

0.43201
24 / 197

GO:0044424
intracellular part

0.05891
37 / 295

GO:0044425
membrane part

0.67244
8 / 74

GO:0044428
nuclear part

0.65773
9 / 82

GO:0044429
mitochondrial part

0.04179
8 / 36

GO:0044444
cytoplasmic part

0.06797
34 / 260

GO:0044446
intracellular organe...

0.39918
24 / 195

GO:0044464
cell part
0.19264
37 / 304

GO:0046930
pore complex

0.01330
2 / 2

e) Cellular compartment
enriched for contigs
differently expressed
between 
Asia/Europe



GO:0001871
pattern binding

0.01489
2 / 2

GO:0003674
molecular_function

1.00000
39 / 316

GO:0003682
chromatin binding

0.01489
2 / 2

GO:0003824
catalytic activity

0.00789
27 / 158

GO:0003985
acetyl CoA C acetylt...− −

0.01489
2 / 2

GO:0003988
acetyl CoA C acyltra...− −

0.01489
2 / 2

GO:0005488
binding
0.27482
37 / 287

GO:0016407
acetyltransferase ac...

0.00641
3 / 4

GO:0016408
C acyltransferase ac...−

0.00175
3 / 3

GO:0016453
C acetyltransferase ...−

0.00175
3 / 3

GO:0016740
transferase activity

0.08028
7 / 32

GO:0016746
transferase activity...

0.00971
4 / 8

GO:0016747
transferase activity...

0.00641
3 / 4

f) Molecular function
enriched for contigs
differently expressed
between 
Asia/Europe



GO:0000003
reproduction

0.038577
28 / 139

GO:0006139
nucleobase containin...−

0.001892
32 / 141

GO:0006412
translation
3.20e 06−

21 / 54

GO:0006415
translational termin...

3.36e 08−
18 / 33

GO:0006807
nitrogen compound me...

0.000404
37 / 164

GO:0007275
multicellular organi...

0.011077
42 / 222

GO:0008150
biological_process

1.000000
51 / 326

GO:0008152
metabolic process

0.151813
45 / 268

GO:0009058
biosynthetic process

0.108754
28 / 150

GO:0009059
macromolecule biosyn...

0.056571
22 / 106

GO:0009987
cellular process

0.148190
50 / 306

GO:0010467
gene expression

0.022792
25 / 116

GO:0016032
viral reproduction

3.00e 05−
18 / 47

GO:0016043
cellular component o...

0.028354
33 / 168

GO:0016070
RNA metabolic proces...

0.009878
23 / 98

GO:0019058
viral infectious cyc...

6.38e 08−
18 / 34

GO:0019080
viral genome express...

3.36e 08−
18 / 33

GO:0019083
viral transcription

3.36e 08−
18 / 33

GO:0019538
protein metabolic pr...

0.152752
27 / 148

GO:0022411
cellular component d...

4.09e 07−
19 / 41

GO:0022414
reproductive process

0.015425
24 / 107

GO:0022415
viral reproductive p...

1.17e 07−
18 / 35

GO:0031016
pancreas development

6.71e 09−
19 / 34

GO:0031018
endocrine pancreas d...

6.71e 09−
19 / 34

GO:0032501
multicellular organi...

0.020622
44 / 242

GO:0032502
developmental proces...

0.023050
42 / 228

GO:0032774
RNA biosynthetic pro...

0.000629
21 / 72

GO:0032984
macromolecular compl...

1.17e 07−
18 / 35

GO:0034621
cellular macromolecu...

0.000304
22 / 74

GO:0034623
cellular macromolecu...

1.17e 07−
18 / 35

GO:0034641
cellular nitrogen co...

0.000240
37 / 161

GO:0034645
cellular macromolecu...

0.050806
22 / 105

GO:0035270
endocrine system dev...

6.71e 09−
19 / 34

GO:0043170
macromolecule metabo...

0.381212
32 / 195

GO:0043241
protein complex disa...

1.17e 07−
18 / 35

GO:0043624
cellular protein com...

1.17e 07−
18 / 35

GO:0043933
macromolecular compl...

0.000701
23 / 83

GO:0044237
cellular metabolic p...

0.197829
43 / 257

GO:0044238
primary metabolic pr...

0.181360
42 / 249

GO:0044249
cellular biosyntheti...

0.141633
27 / 147

GO:0044260
cellular macromolecu...

0.222674
31 / 179

GO:0044267
cellular protein met...

0.048641
27 / 135

GO:0044281
small molecule metab...

0.000938
40 / 190

GO:0048513
organ development

3.85e 05−
32 / 120

GO:0048610
cellular process inv...

1.59e 05−
20 / 54

GO:0048731
system development

0.000206
35 / 147

GO:0048856
anatomical structure...

0.002370
39 / 189

GO:0071822
protein complex subu...

0.000629
21 / 72

GO:0071840
cellular component o...

0.021350
34 / 172

GO:0071841
cellular component o...

0.004181
31 / 140

GO:0071842
cellular component o...

0.005747
30 / 136

GO:0071845
cellular component d...

4.09e 07−
19 / 41

GO:0090304
nucleic acid metabol...

0.006732
25 / 107

g) Biological process
enriched for contigs
differently expressed
between 
male/female



GO:0005575
cellular_component

1.000000
50 / 317

GO:0005622
intracellular
0.166102
49 / 298

GO:0005623
cell

0.409509
49 / 305

GO:0005634
nucleus

0.000105
38 / 163

GO:0005730
nucleolus
1.65e 05−

16 / 37

GO:0005737
cytoplasm
0.029104
48 / 277

GO:0005829
cytosol

0.003587
33 / 151

GO:0005840
ribosome
1.83e 06−

19 / 44

GO:0015934
large ribosomal subu...

6.19e 07−
12 / 18

GO:0022625
cytosolic large ribo...

6.19e 07−
12 / 18

GO:0022626
cytosolic ribosome

2.28e 07−
18 / 36

GO:0030529
ribonucleoprotein co...

0.000335
20 / 64

GO:0031974
membrane enclosed lu...−

0.027066
22 / 99

GO:0031981
nuclear lumen

0.007251
18 / 68

GO:0032991
macromolecular compl...

0.330892
27 / 159

GO:0043226
organelle
0.013725
48 / 272

GO:0043227
membrane bounded org...−

0.002940
47 / 253

GO:0043228
non membrane bounded...− −

0.001874
28 / 116

GO:0043229
intracellular organe...

0.013725
48 / 272

GO:0043231
intracellular membra...

0.002940
47 / 253

GO:0043232
intracellular non me...−

0.001874
28 / 116

GO:0043233
organelle lumen

0.020870
22 / 97

GO:0044422
organelle part

0.018710
38 / 197

GO:0044424
intracellular part

0.108564
49 / 295

GO:0044428
nuclear part
5.24e 05−

25 / 82

GO:0044444
cytoplasmic part

0.001937
48 / 260

GO:0044445
cytosolic part

1.81e 06−
18 / 40

GO:0044446
intracellular organe...

0.014702
38 / 195

GO:0044464
cell part

0.363394
49 / 304

GO:0070013
intracellular organe...

0.013773
22 / 94

h) Cellular compartment
enriched for contigs
differently expressed
between 
male/female



GO:0000166
nucleotide binding

0.53481
7 / 42

GO:0003674
molecular_function

1.00000
51 / 316

GO:0003735
structural constitue...

4.7e 06−
15 / 30

GO:0003810
protein glutamine ga...−

0.06886
2 / 3

GO:0003824
catalytic activity

0.93717
21 / 158

GO:0004656
procollagen proline ...−

0.02562
2 / 2

GO:0005198
structural molecule ...

0.00024
18 / 52

GO:0005488
binding
0.27696
48 / 287

GO:0016491
oxidoreductase activ...

0.29735
7 / 34

GO:0016705
oxidoreductase activ...

0.01415
3 / 4

GO:0016706
oxidoreductase activ...

0.00400
3 / 3

GO:0016740
transferase activity

0.12061
8 / 32

GO:0016746
transferase activity...

0.12256
3 / 8

GO:0016755
transferase activity...

0.12356
2 / 4

GO:0017076
purine nucleotide bi...

0.54239
6 / 36

GO:0019798
procollagen proline ...−

0.02562
2 / 2

GO:0030554
adenyl nucleotide bi...

0.30576
5 / 23

GO:0031543
peptidyl proline dio...−

0.02562
2 / 2

GO:0031545
peptidyl proline 4 d...− −

0.02562
2 / 2

GO:0032553
ribonucleotide bindi...

0.70105
5 / 35

GO:0032555
purine ribonucleotid...

0.70105
5 / 35

GO:0032559
adenyl ribonucleotid...

0.48787
4 / 22

GO:0043531
ADP binding

0.05555
3 / 6

i) Molecular function
enriched for contigs
differently expressed
between 
male/female
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