Output results of CLIME (CLustering by Inferred Models of Evolution)

Dataset:

Num of genes in input gene set: 5
Total number of genes: 20834
Prediction LLR threshold: O

The CLIME PDF output two sections:
1) Overview of Evolutionarily Conserved Modules (ECMs)

* Top panel shows the predefined species tree.

Bottom panel shows the partition of input genes into Evolutionary Conserved Modules (ECMs), ordered by
ECM strength (shown at right), and separated by horizontal lines.

Each row show one gene, where the phylogenetic profile indicates presence (blue) or absence (gray) of
homologs in each species (column).

Gene symbols are shown at left. Gray color indicates that the gene is a paralog to a higher scoring gene
within the same ECM (based on BLASTP E < le-3).

2) Details of each ECM and its expansion ECM+

* Top panel shows the inferred evolutionary history on the predefined species tree. Branch color shows the gain
event (blue) and loss events (red color, with brighter color indicating higher confidence in loss). Branches
before the gain or after a loss are shown in gray.

» Bottom panel shows the input genes that are within the ECM (blue/white rows) as well as all genes in the
expanded ECM+ (green/gray rows). The ECM+ includes genes likely to have arisen under the inferred model
of evolution relative to a background model, and scored using a log likelihood ratio (LLR).

« PG indicates "paralog group" and are labeled alphabetically (i.e., A, B). The first gene within each paralog
group is shown in black color. All other genes sharing sequence similarity (BLAST E < 1e-3) are assigned to
the same PG label and displayed in gray.
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ATP6V1A

2. proton-transporting two-sector ATPase complex [l 3: proton-transporting V-type ATPase, V1 domain

1: microvillus



Log-likelihood Ratio Scale

0

ABSENCE

PRESENCE

Page 1

Gene set "proton-transporting two-sector ATPase complex”,

ECM 2,

10 20 30 40 50 60

LOSS

GAIN

Num of Predicted Genes: 392

Num of ECM Genes: 1.

Last Common Ancestor

sualdes'H
sniner'g
slreljiwe)
sninasnw-y
©J010S'S
BINSaWOpP'N

snuneueQ
onedojeb'\
snjrebo
sijealdoJrx
sipuiAoJBIu |
saduiqni4
sadie|'o
ouaI'g
sireunsalury
= SISUS129A'N
ele|idediubewH
snreindind'g
sualaeype’ |
aepliojy'g

_nq snielasejanbuinbp
ndAbee 'y

— aelqueb'y

” rvInasgoopnasdg
Ja1sebouejpwrg
wnauejses’ |

owrg

nw_ccwa_:S.Z
elsjljlswy
snuewny'd
wnsidy
xa|nd-q

suebajo)
[ n aeshbliqgD
| I— 1Ikeewr g

ljuosuew’s
BllasoI's

S11|091A81G N

IMezIezomo D

BIIl0Je'S
snxopeJeds
29RISINGIBD'S
serlw's
snuefeq's

elRIqR|6D
_I elodsAjod A
1IxXnorz
suelajolowlayr ]
nem-y
ldAssob vy
snoe|

sisualulignp'o
suesiqeD
sijealdord
sniodsibuoja ]
sidns's
lpuow.al||INB'

_ luasuey:qg
aeluelsn|D
siiolsed d

eankjodiyA
wniodsouepw ]
wniopoud
_n— lisepesod-)
siwwrry
= — 11S9a.1N
sue|npiuy
Jsbiuy
aezAloy
snAe|l'Y
HBaYyIsII'N

sniebiwn)y
snieAe|dy
wnuabosAiyod
eUlIBSUR d
BSSRION
raslLb'N
wnJeaulwelb 4
wnioljoia|as's
euURI|I9YON)' g
aqwod's

1010910
_._._I‘o
auNWwWo9's

_| wnuodsosAlyod

ﬂ suew.liojoauD

©s0qo|b’IN

snuAboioew y

wnap1oasip'g

suayesy ]
SIUNWWoo' Yy
edJseooyouird

RIBJIUIN'A

B|NRIUNITIN
snoluodel

euelleyryvy
elRIAI'Y

uoAyoeisip'g

—nm>:mw.o
_l_.l sfew'z
10]0210°'S

I1jJ10pus|[POW'S

1 oo

inpleyuisry

e snuuewidnoO

11aqnib N

aejoJoW'D
[ Wwnjnuiodliyd

e cuRUOpNBS' ]

suelsajul'd

ejiydowlsyy L

el]@INneI19) d
ok d
1aybiaq-d

Ipneqeyo’d
wnJediofe)d

XeAIN' d

IS9|MOUX'd

—_— e
ele|nuue |
sIn0Q' g

{ wnaredD
L sjuiwoyo

1puob' |

— wniuejur
Iﬂ_NEoH
19oNIQq° 1
sijeulben |
eljqwe|'n
r ‘edsip3
L eonfjoisiy3
INo1uN9'g
soj0/AIeM0l1d

_Ij sisual|izelq ]
Jofew

LLR Notes

suaides'H
sniner'g
sieljiwe) D
sninasnw-y
BJ0IOS'S
BolISawWop N
snuijeue Q
onedojreb
snjrebo
sifeaidoJrx
sipuInolBIu |
sadugni4
sadie|o
ouarg
sifeunsaury
SISUB109A'N
ele||idediubew H
snieindind's
sualaeype’ |
seplioly'g
snielosejonbuinbp
ndAbae'y
aeiqueb'y
einasqoopnasdg
Ja1sebourjpwrg
wnaueises |
uowrg
siuuadinIA‘N
elsjljlpwry
snuewny d
wnsidy
xa|nd g
suebajo )
aesbblg D
Ikerewrg
ljuosuew s
B119S0I'S
SIIOJIASIq"IN
Ieziezomo D
eolole's
snxopeJteds
9RISINGIBD'S
sel)IW'S
snueAeq's
elRIQR|6D
rviodsAjod A
11XnoJsz
sueJajolowlayy
nem-
ndAssob vy
snoe|y
sisuaulgnpo
sueolqe D
sifeardosr)
sniodsiBuoja
sidns's
lpuowal||INB'
luasuey'g
aeluelsn|D
siolsedd
eonkjodil'A
wniodsoueaw ]
wniopou-d
lisepesod-)
swwiry
JECEING
sugnpiuy
Jlabiuy
aezAio'y
SnAe|}' Y
3YIsIi'N
sniebiwnyy
snjeAe|o’y
wnuabosAiyod
eUlIBSUR
BSSBIO'N
eosLIB N
wnJreaulwelb 4
wn.iolj043|9s's
euel@)ony'g
aquwod's
10]021g"1
BaJlaUIDD
aunwwoo's
wnuodsosAlyod
suewJ0j08UD
sipAewn
esoqo|b N
snyejound's
snuAboioew y
wnaploosip'g
suayesy ]
SIUNWWOo9'y
edJeooyslird
RISHIUIAA
B[N1IROUNIT A
snoluodel
eueleyry
elrRIAI'Y
uoAyoeisip'g
BAIIRS O
skew'z
10]021g’'S
lijjlopusjpowrs
sualed d
1a1ed’ A
Inpreyuisrd
1unero
snulewIdnN|’ O
aqnib N
ae|oJlawWD
wninuiooul d
eueuopnasd ]
sueisajuld
eliydowuayy L
el[@inelalrd
ok d
1oybIag'd
Ipneqeyo’d
wnJredioreyd
XeAIN'd
IS9|Mouy'd
enred |
elR|NUUE |
sinoq'g
wnAsed D
siuiwoyD
lpuoB- 1
sisual|izeiq
Jolew
wnjuejur
1Znio ]
190N1q" L
sifeuiben |
ellque|'s
redsip'3
eonhjoisiy3
[INo1uN9'g
sajo0hieyolid

Metazoa

Fungi

Plants

Protists

Protein

PG
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8/9/10

11/12/13

RPL13A
ABHD17A

14715

16 /17
18

PIGA
RPL5
GSPT1

11/13

19/20/21

11
11

BUB1
RPL10L

14722

23/24

25/26/27128/29/30

14

SMARCA?2

31

COPG1
COPG2
TBC1D31

31

HIPK2
TRIM21

13/32/33

5/7

DDX23
HIST1H4C
HIST1H4D
HIST1H4E
HIST1H4F
HIST1H4G
HIST1H4H

34/35

HIST1HA4I

8. actomyosin

15: zeta DNA polymerase complex

7: U5 snRNP [l

6: nuclear speck Il

5: catalytic step 2 spliceosome

4: proton-transporting V-type ATPase, V1 domain

11: cytosolic large ribosomal subunit

3: proton-transporting two-sector ATPase complex

2: cytoplasmic vesicle
9: endoplasmic reticulum-Golgi intermediate compartment

1: apical part of cell

14: chromosome
20: condensed nuclear chromosome, centromeric region

| 13: ribonucleoprotein complex [l

19: condensed chromosome kinetochore

12: large ribosomal subunit

10: myosin complex |

18: glycosylphosphatidylinositol-N-acetylglucosaminyltransferase (GPI-GnT) complex |

17: spindle pole |

16: microtubule organizing center
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HIST1H4J
HIST1H4K

HIST1H4L
HIST2H4A
HIST2H4B

1/2

HIST4H4
HIST1H4A
HIST1H4B

100293539

ABHD17C

4/5

HIPK1

ISCU
TAF1L
TRIM25
WRNIP1
RAD23A

RSL24D1P11

6

7

SLC25A25

ASCC3
CDKL2

YEATS4

8/9

ZFAND4

UBL4B
UHRF2

10

1ISG15
TBC1D9

CHD1

11

XRN1
RNF135
ATP6V1H

12

EML4
PUS7L

PUS7

8: NuA4 histone acetyltransferase complex |

7. proteasome complex |

6. transcription factor TFIID complex

5: PML body
12: vacuolar proton-transporting V-type ATPase, V1 domain

| 4:nuclear speck ||

11: intermediate filament cytoskeleton

3: cytoplasmic mRNA processing body

2: nucleosome
10: nuclear heterochromatin

1: actin cytoskeleton

9: nuclear matrix
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PG

TMEM30A

UTP18
MAP3K5

LONRF2

CDK13
LRRC6
KDELR1

4/5

652215
KDELR3

VPS13D

ATAD2B

6/7

INPP5E
INPP5K

8/9/10/11

CNOT8
CNOT7

12/13
14

UBD
IQSEC3

11/15/16

17/18/19/20/21

STX2
HINT1
VPS13C

22

LSM2
RNF113A

14

XRN2

11/16/23

24
25
26

PSD3
ASF1B
ASF1A
H2BFM

H2BFWT
ISG20L2

26 /27

3/28/29/30

SPAG6
LOC81691

WDR34

31

MCM6
RFPL4B

13

TRIMS

16: postsynaptic membrane

7. Golgi cisterna membrane

6: cilium axoneme |

5: endoplasmic reticulum-Golgi intermediate compartment ||

4: cis-Golgi network ||

12: CCR4-NOT complex

3: cilium

2. nuclear speck ||

1: nuclear cyclin-dependent protein kinase holoenzyme complex

25: chromatin remodeling complex

15: inhibitory synapse

|
23: postsynaptic density

14: aggresome

13: cytoplasmic mMRNA processing body I

21: transport vesicle

20: midbody

11: trans-Golgi network

19: membrane raft

10: ruffle membrane

18: cell-cell junction

9: ruffle

17: basolateral plasma membrane

8: neuron projection

24: chromatin Il

22: catalytic step 2 spliceosome Il
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Protists

Protein
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LOC645960

100507779

1

SENP3
ELAC1

NAAS50
TRIM62

2131415

HCN2

TRIM4

6/7
8

RPS5
PCGF1

9/10/11

ATR

ARFGEF1
ARFGEF2

12/13/14

14/15/16/17/18/19/

KRR1
PIK3C2B

23

24125

PSMD4

ZC3H4

26 /27
28

AKTIP
POLR3F

UBTD2
UBTD1
DUS3L

29/30/31

SF3A3
CKAPS5
TRIM11

32/33/34/35

6/7/36

GSPT2
TRIM35

NOL10
MRE11A

37/38/39/40
33/41/42/43

PCNA
NACA
COPA

44

1/45
9/10

KMT2A
TOP3A

9: chromosome

17: cytoplasmic membrane-bounded vesicle

8: PcG protein complex

24 proteasome accessory complex

7: ribonucleoprotein complex
16: axonemal microtubule
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4: synapse

|
20: microtubule organizing center

12: nuclear matrix

3: dendritic shaft

19: dendritic spine

2. axon
11: XY body

1: MLL1 complex
10: PML body
18: cytoplasmic vesicle

25: proteasome complex

23: endocytic vesicle [l

22: symmetric synapse

21: recycling endosome |
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2: small nuclear ribonucleoprotein complex

10: mitochondrial ribosome
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21: histone methyltransferase complex | 22: cytosolic small ribosomal subunit |
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10: histone methyltransferase complex ||

9: chromosome
17: microtubule associated complex

8: protein-DNA complex
16: proteasome complex

24: eukaryotic translation initiation factor 4F complex

7: histone acetyltransferase complex

|| 5: dendrite Il 6: chromatin |
13: condensed chromosome

4: axon

3: ruffle

12: SetlC/COMPASS complex

| 2: growth cone ||

1: dendritic shaft
11: nuclear speck

20: spindle

19: polar microtubule
26: cytoplasmic vesicle membrane

18: centriole |

25: RNA-induced silencing complex

15: proteasome accessory complex

23: cytoplasmic stress granule

14: PML body

|
22: cytoplasmic mRNA processing body

21: mRNA cap binding complex
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ZNRF1
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GMPPB
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MAK16
TRMT2A
ANKRD13B

10

ABCC2
SNRPB

11/12/13/14/15/16

MDN1
METAP1D

IBTK
TRIM22
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19/20/21/22123/24]
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PMM2

PMM1

281729

STON1-GTF2A1L

NMT2
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NMT1
CHPT1
TMTC1

SLC2A9

30

29/30/31/32/33

11/14/15
34/35/36

NUP98

SF3B2
DERL2
GGPS1

9: eukaryotic translation initiation factor 2B complex ||

8: presynaptic membrane |
15: U12-type spliceosomal complex

7. lysosomal membrane

14: spliceosomal complex

6: endosome membrane |

13: small nuclear ribonucleoprotein complex

5: synaptic vesicle membrane

Il 4: lysosome
12: histone pre-mRNA 3’end processing complex

3: endosome

2: cytosolic large ribosomal subunit ||

1: large ribosomal subunit
10: intercellular canaliculus

17: Cajal body

16: U7 snRNP ||

25: ribonucleoprotein complex

24: gamma-tubulin ring complex

23: focal adhesion

21: chromosome

11: catalytic step 2 spliceosome |

18: nuclear speck

22: filamentous actin

20: BRCA1-BARD1 complex |

19: BRCA1-A complex
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16: COPI-coated vesicle membrane
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|| 3:early endosome ||

2: trans-Golgi network

1: ruffle

17: endoplasmic reticulum-Golgi intermediate compartment

23: microtubule cytoskeleton

22: cis-Golgi network Il

15: COPI-coated vesicle

21: trans-Golgi network transport vesicle
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8: zymogen granule
17: pre-snoRNP complex
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6: membrane raft |
16: PCAF complex

15: MLL1 complex

5: heterotrimeric G-protein complex

13: nuclear envelope

4: extrinsic to internal side of plasma membrane

||  3: neuromuscular junction Il
10: cytosolic small ribosomal subunit 12: ubiquitin ligase complex

2: ribonuclease H2 complex

1: chromatin remodeling complex

25: proteinaceous extracellular matrix

24: lysosomal lumen

14: Cajal body [l

11: ribosome
20: transcription factor TFTC complex

19: transcription factor TFIID complex

9: cytosolic large ribosomal subunit

18: STAGA complex

23: Golgi lumen

22: fibrillar collagen Il

21: extracellular matrix
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5: DNA-directed RNA polymerase Il, core complex

3: male pronucleus [|  4: nuclear pore ||
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24: endosome membrane

23: endosome
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20: TRAPP complex

18: nuclear lumen
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-~
N
-~
—

ATP6V1El

4/5

ATP6V1E2

6/7/8/9/10/11/12/

BRCA1l

TRIM73
DECR2

15
16
17

EIF2A

EIF3B

ITSN2
PRMTS8
RBM15B

18/19/20/21

SF3B3
SLC25A1
SLC25A10

SLC25A11

SLC25A12

SLC25A13

SLC25A14

SLC25A15

SLC25A16

15/22/23

SLC25A17

SLC25A18

SLC25A19

SLC25A2
SLC25A20

SLC25A21

SLC25A22

SLC25A26

SLC25A28

SLC25A29

SLC25A3
SLC25A30

24125

SLC25A31

SLC25A32

SLC25A33

7: BRCA1-BARD1 complex

22: integral to peroxisomal membrane

6: BRCA1-A complex

5: acrosomal vesicle
14: ubiquitin ligase complex

4: proton-transporting two-sector ATPase complex, catalytic domain Il

11: gamma-tubulin ring complex

3: proton-transporting two-sector ATPase complex

9: filamentous actin

2: microvillus
17: eukaryotic translation initiation factor 3 complex

1: endosome

16: eukaryotic translation initiation factor 2 complex

15: peroxisome

21: Ul2-type spliceosomal complex

13: ruffle
20: spliceosomal complex

12: ribonucleoprotein complex [l

19: small nuclear ribonucleoprotein complex

|
18: catalytic step 2 spliceosome

10: focal adhesion

8: chromosome
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SLC25A34

SLC25A36

SLC25A37

SLC25A38

SLC25A39

SLC25A4
SLC25A40

SLC25A41

SLC25A42

SLC25A43

SLC25A44

SLC25A45

SLC25A48

2/3

SLC25A5
SLC25A6

CHKA
TNPO1
TNPO2

CHMP2A

UCP1

UCpP2

UCP3

100508457
100510457

SEL1L2

NAA15
AHCYL1

AHCYL2

AHCY
DBR1

8/9/10

DDB1
100290337

11

WWOX

NAA16
VPS53

12/13

8: Cul4A-RING ubiquitin ligase complex

7: melanosome ||

6: late endosome membrane ||

5: nuclear pore ||

4: mitochondrial inner membrane presequence translocase complex

11: microvillus

3: MMXD complex

10: Cul4-RING ubiquitin ligase complex

2: mitochondrial nucleoid

1: mitochondrial outer membrane

13: GARP complex

12: endosome membrane

9: Cul4B-RING ubiquitin ligase complex
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3/4/5/61/7

1/2

8/9

10/11
12

13/14
17/18/19/20
21/22
25/26/27

15
16
23
24

33m25
1 T T ™
Zo =290
= < = =
L A 4
m m Zm

LENGS
NSFL1C
ITSN1
SDAD1
HPGD
HSD17B14

RALYL
HSD17B7

PRPF39

LSM10
sLczas 10

CFL2
RFPL4B
TRIM62
UBXN2B

D © 0N 0O Mg o O© N M 1o O LW
X S N OO dd - daxY L 490 =Z W
T%DA?HlMBNTGVPM
wWooxXxgoWs < g®an < Z
o I o
e
X o wm m - ) I >

11: integral to endoplasmic reticulum membrane |

27: Z disc

10: basal plasma membrane
17: chromosome, telomeric region

9: U7 snRNP |

16: mitochondrial envelope

24: endosome

8: Cajal body

15: catalytic step 2 spliceosome

7: synapse
23: mitochondrial intermembrane space

6: neuron projection ||

14: SNARE complex

5: lamellipodium

4: endocytic vesicle

||  3: coated pit ||
13: endoplasmic reticulum-Golgi intermediate compartment membrane

2. Golgi stack

1: chromosome

18: condensed nuclear chromosome [l

25: myofibril

12: nuclear matrix
19: Mrell complex

26: T-tubule |

22: sarcolemma ||

21: cytoplasmic vesicle membrane |

20: nuclear chromatin |
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DGKQ
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PANK1

EIF3CL

EIF3C

DNPEP

GANC
ALDH1A3
ALG11
MGAM
ADH5

10: lysosomal membrane |

19: cytoplasmic microtubule
28: integral to endoplasmic reticulum membrane

9: late endosome membrane

Il
18: microvillus

8: apical part of cell

17: brush border

| 7: ruffle membrane
16: transport vesicle membrane

6: nuclear matrix

15: synapse

5: lamellipodium membrane

14: SNARE complex

4: cortical actin cytoskeleton

13: phagocytic vesicle membrane

3: chromosome

12: phagocytic vesicle

2: early endosome

1: coated pit

27: nuclear pore

26: nuclear speck

24: presynaptic membrane

23: endosome membrane

22: synaptic vesicle membrane

21: lysosome

11: neuron projection

25: Cajal body ||

20: endosome
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Metazoa

Fungi

Plants

Protists

Protein

PG

ALDH1A2

1/21/3

100508894

4/5

Sl

6/7

DIAPH2

INF2
DAAM2

DAAM1
DIAPH1

10/11
12

SPEN

CAPS

HCFC2
MEGF8

13
14

EPN3

EPN1
ZC3H7B

15/16/17

PEX5
NOX5
EIF4G1
UCHL5

18

19/20

21

RPLP1
RBM15

22123
23

PSD
PSD4
VAMPS8

8/24125/26/27/28

29
28
30

CPSF1

STX16
H2AFV

30/31

H2AFZ
TRMT10C
TRMT10A
TRMT10B

32/33

H2AFB1

11: ruffle membrane

19: Ino80 complex

10: mitotic spindle

9: stress fiber
18: eukaryotic translation initiation factor 4F complex

8: early endosome ||

17: peroxisome

7: melanosome

16: peroxisomal membrane
24: |late endosome membrane

6: endoplasmic reticulum lumen

5: membrane raft
15: peroxisomal matrix

23: trans-Golgi network

|
14: coated pit

4: brush border

13: clathrin-coated vesicle
21: cytosolic large ribosomal subunit

3: mitochondrial membrane

2: flagellum
12: transcriptional repressor complex

1: cilium

27: secretory granule membrane

25: lysosomal membrane

26: recycling endosome [l

22: ruffle ||

20: proteasome complex
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Metazoa

Fungi

Plants

Protists

Protein

PG

1/2

H2AFB2

H2AFB3

TMED4
TMED9
TMED2

3/41/5

3/4/6/7/8/9

NME7

10/11

RNF4
FMNL1

12/13/14
15/16

DSTN

ALG2
UQCRC2

17

PMPCA

COQ5
PSMD13

18/19/20

21

MYSM1
cwceC22

22123

24
25

PDZRN3

PCGF3

26/27/28/29

30/31/32/33/34
30/31/32/33

GNAI3
GNAI2
FBXL20

35

UBE4A
UBQLNS3

WDR74

36

RNF43
COPG1
COPG2

ANKRD62

37

37

652022

38
39

IPO7
PFKL

DGKA

40

CuL2
CULA4A

41 /42

14: phagocytic vesicle
21: chromatin remodeling complex

5: trans-Golgi network transport vesicle

12: bleb

4: endoplasmic reticulum-Golgi intermediate compartment membrane

9: zymogen granule membrane

3: endoplasmic reticulum-Golgi intermediate compartment

2: transcriptionally active chromatin
7. COPI-coated vesicle membrane

1: nuclear nucleosome

6: COPI-coated vesicle
15: actin cytoskeleton

13: cell cortex |

20: proteasome regulatory particle

11: PML body ||

19: proteasome complex

||  10: microtubule cytoskeleton

18: proteasome accessory complex

17: mitochondrial respiratory chain complex Il

8: Golgi cisterna membrane

16: cortical actin cytoskeleton
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10: vesicle Il

18: microtubule cytoskeleton

9: retromer complex

17: lysosomal membrane

8: endosome membrane

16: late endosome membrane

7: endosome

6: spliceosomal complex ||

5. mitochondrial outer membrane |

13: early endosome
21: ribonucleoprotein complex

4: signalosome
|

12: ubiquitin ligase complex

3: ruffle
20: cytoplasmic mRNA processing body

2. neuron projection [l

1: lamellipodium

25: guanyl-nucleotide exchange factor complex

| 15: late endosome |

22: SCF ubiquitin ligase complex

14: HOPS complex

11: site of double-strand break

24: COPI vesicle coat

23: clathrin adaptor complex |

19: nuclear pore
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Protein

PG

IP6K1
UBE2Q2

1/2
3/4

COPZ2

DDX23

CNOT6
HIST3H2BB
LOC100506545

ST1IH2BA

ST1H2BB

ST1H2BC

ST1H2BD

ST1H2BE

ST1H2BF

H
H
H
H

H

H

HIST1IH2BG

HIST1H2BH

HIST1H2BI
HIST1H2BJ
HIST1IH2BK

HIST1H2BL
HIST1H2BM

o0 o ww

100507927
HIST1IH2BN

HIST1H2BO

HIST2H2BE

HIST2H2BF

HSD17B4

10

CSE1L
ZBTB11

CAPN1

O ©
Q 3
O o
g -
O
O
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— N
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o >

11/12/13/14715/16/

& o

[oe]
5 -
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9: peroxisome
14: clathrin-sculpted monoamine transport vesicle membrane

7: peroxisomal matrix ||  8: peroxisomal membrane |
13: clathrin-sculpted glutamate transport vesicle membrane

19: synaptic vesicle membrane

6: extrinsic to plasma membrane

5: nucleosome

12: clathrin-sculpted gamma-aminobutyric acid transport vesicle membrane

4: U5 snRNP ||

3: catalytic step 2 spliceosome

2. COPI vesicle coat |
11: clathrin-coated vesicle

1: cis-Golgi network
10: nuclear pore

16: neuron projection

18: SNARE complex

17: secretory granule membrane ||

15: endocytic vesicle membrane
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Fungi

Plants

Protists

Protein

PG

STYX
DUSP28

DUSP4
DUSP5
DUSP6
DUSP7
DUSP8
DUSP9
GNA13
DUPD1

1/2/31/4

puspr1 i}

DUSP10

DUSP13

DUSP14

DUSP16

DUSP18

DUSP19

6/71/8

SSH1

SSH2

SSH3
100290651

DUSP2

CBR4
STT3A
STT3B

DUSP22

DAZ2

RNF103-CHMP3

10/11/12

13
14
15

ERCC4

USP30
VPS35

LSM1
TRIM74
TRIM43B

8: midbody

15: ribonucleoprotein complex

7: lamellipodium

14: endosome

6: cleavage furrow

5: cytoplasmic membrane-bounded vesicle
13: mitochondrial outer membrane

12: nucleotide-excision repair complex

3: heterotrimeric G-protein complex || 4: melanosome

11: nuclear chromosome, telomeric region

2: extrinsic to internal side of plasma membrane

1: brush border membrane

10: chromosome, telomeric region

9: oligosaccharyltransferase complex
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FBXL7
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EIF1
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SF1

TRRAP
HMGB1
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11/12/13
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ANKRD33B

ABTB2
PANK3
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GAA
RAVER2

UCHL1
UNCA45B
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25/26
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PIAS2

PIAS3

PIAS4

PIAS1

ZMIZ1

ZMIZ2

RQCD1

30

CLP1
ANGEL1

PDE12
CCRN4L

8. PCAF complex
16: filopodium tip

7: NuA4 histone acetyltransferase complex
25: dendrite

14: cell cortex

6: spliceosomal complex

5: ribosome |

21: lysosomal membrane

4: ubiquitin ligase complex

11: condensed chromosome

3: SCF ubiquitin ligase complex

2: microtubule cytoskeleton
10: transcription factor TFTC complex

1: actin cytoskeleton

9. STAGA complex
17: lamellipodium

26: synapse

15: filopodium membrane |

13: transcriptional repressor complex

12: neuron projection

20: proton-transporting V-type ATPase, V1 domain

24: PML body ||

23: nuclear speck

22: lysosome

19: ruffle |

18: myosin complex [l
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ANGEL2

1/2

MYCBP2

GMPS
100294376

3

RBM5
FHOD1
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6/7/8/19
10/11
12/13/14/15
16 /17

18
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|
|
|
=
|
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|
|
L
|
|
|
|
|

BMI1
PELO
CCNF

NACAD
NACA2
PLCE1
FBXL14
STX7
ESYT2
ANKRD36
KANK4
EIF4G3

FHOD3

COMMD3-BMI1

ZC3H6

PCID2

19/20/21
19/20
22

GNAQ
GNA14
GRID2IP

TLDC2
SDR16C5

ATRNL1

6/7/8/23/24

PCGF2

PPAT
EIF2B1
EIF2B2

25/26
26

11: SCF ubiquitin ligase complex |

10: centriole

18: eukaryotic translation initiation factor 4F complex

9: ubiquitin ligase complex

8: PRC1 complex
17: recycling endosome membrane

7. PcG protein complex |

16: endosome membrane

22: postsynaptic membrane

| 6: nuclear body
15: SNARE complex

5: stress fiber

4: bleb
14: lysosomal membrane

||  3: spliceosomal complex ||

13: late endosome membrane

2: microtubule cytoskeleton

12: early endosome membrane

1: axon

25: eukaryotic translation initiation factor 2 complex

24: sex chromatin

21: nuclear membrane

20: heterotrimeric G-protein complex

19: extrinsic to internal side of plasma membrane

23: nuclear chromatin |
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NIT2

TRAPPC3
ALDH5A1
ALDHG6A1
ALDH7A1
ALDH8A1
ALDH3A1
ALDH3A?2
ALDH3B2
ALDH4A1
CBS
CTH
ALDH1L1
MIPEP
DNAJCG6

7. basolateral plasma membrane |

6: synaptobrevin 2-SNAP-25-syntaxin-1a complex

5: Z disc

13: TRAPP complex

4: vesicle |

12: lysosome

3: sarcoplasmic reticulum membrane

1: eukaryotic translation initiation factor 2B complex ||  2: nuclear membrane [l
9: endolysosome membrane 11: endosome membrane

8: early phagosome

14: peroxisome

10: endosome
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Metazoa

Fungi

Plants

Protists

Protein

PG

CULS

LNX1
TAFIL
ESYT1

PSMD9
NUDCD3

2

3/4

NUDC
FBXL2
ALDH1A1
ALDHY9A1
ALDH1B1

5

IMPA1
METTL21B

6/7/8/9/10/11

6/12

PTEN

ARHGAP24

PPM1M
NAP1L2

13
13

NAP1L4

FHDC1

CAP2
GNA15
TRIM60
PTPLAD1

14/15

QKI
NFKBID

TRIM25

16

CAPN2
LRCH2
TBPL1

17

BYSL
RBKS
WRNIP1

GALE
PSMD3

18/19

ATG7

15: heterotrimeric G-protein complex

7: internal side of plasma membrane

6: cell projection
14: extrinsic to internal side of plasma membrane

5: axon
I

13: chromatin assembly complex

4. proteasome regulatory particle, base subcomplex

12: focal adhesion

19: proteasome complex

3: proteasome regulatory particle
11: Schmidt-Lanterman incisure

10: PML body
18: proteasome accessory complex

2: transcription factor TFIID complex

9: neuron projection

17: transcription factor TFIIA complex

1: Cul5-RING ubiquitin ligase complex
8: myelin sheath adaxonal region

16: chromatin
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PG

SNCAIP
RAD23A

IPMK
CEPT1

3

EPT1

4

SRR
GNAT2
PFKFB1

5/6/7/81/9

PFKFB3
RSL24D1P11

10

"

TRIM13
SLC25A25

PRMTS

IBTK
METAP1D

ASCC3
CDKL2
YEATS4

11/12

3.7

UBL4B

1ISG15
ZFANDA4

13

UHRF2
VPS33B

14/15/16/17/18/19

TRIM64B

TRIM64

14/16/17/20/21

22

VPS11
LRRC10
EXOSC10

23124125

26

27128129
30/31

PRPF8

UACA
CHD1
SH3YL1

32

8: photoreceptor outer segment

24: nuclear exosome (RNase complex)

15: late endosome

7. photoreceptor inner segment

14: HOPS complex
23: exosome (RNase complex)

6: heterotrimeric G-protein complex

13: nuclear heterochromatin
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3: nuclear membrane
18: lysosome

10: perinuclear endoplasmic reticulum

17: lysosomal membrane

2: proteasome complex

|
9: photoreceptor outer segment membrane
|

1: presynaptic membrane
16: late endosome membrane



Log-likelihood Ratio Scale

0

ABSENCE

PRESENCE

Page 15

Gene set "proton-transporting two-sector ATPase complex”,

ECM 4,

10 20 30 40 50 60

LOSS

GAIN

Num of Predicted Genes: 500

Num of ECM Genes: 1.

Last Common Ancestor

sualdes'H
sniner'g
slreljiwe)
sninasnw-y
©J010S'S
BINSaWOpP'N

snuneueQ
onedojeb'\
snjrebo
sijealdoJrx
sipuiAoJBIu |

saduiqni4

B sadie|'o

ouaI'g

sireunsalury

= SISUS129A'N
ele|idediubewH
snreindind'g
sualaeype’ |
aepliojy'g

_nq snielasejanbuinbp
ndAbae 'y

rvInasgoopnasdg
|n Ja1sebouejpwrg
wnauejses’ |
owrg

Iﬂw_ccwa_bS.Z
elsjljlpwy
snuewny'd
wnsidy
xa|nd-q

suebajo)
l aeshbliqgD
| I— 1Ikeewr g

ljuosuew’s
BllasoI's

S11|091A81G N

IMezIezomo D

BIIl0Je'S
snxopeJeds
29RISINGIBD'S
geleyiw's
snuefeq's

elRIqR|6D
_I elodsAjod A
1IxXnorz
sueJa|0l0WIaYY ]
nem-y
ldAssob vy
snoe|

sisuaiulgnpo
sueaiqe D
sijealdord
sniodsibuoja ]
sidns's
lpuow.al||INB'
_ luasuey-q
aeluelsn|’D
siiolsed d
eankjodiyA
wnlodsouejaw ]
wniopou‘d
_n— lisepesod-)
siwwrry
= — 11saal’n
sue|npiuy
Jsbiuy
aezAlo'y
snae|)'y
HBaYyIsII'N
sniebiwn)y
snieAe|dy
wnuabosAiyod
euasue d
BSSBRIO'N
raslLb'N
wnJeaulwelb 4

winJolo1a|os's
euel@on)'g
aqwod's

10102197
auNWwoo's

_| wnuodsosAlyod

ﬂ suew.liojoauD

©s0qo|b’IN

snuAboioew y

wnap1oasip'g

suayesy ]
SIUNWWoo' Yy
edJseooyouird

RIBJIUIN'A

B|NRIUNITIN
snoluodel

euelleyry
elRIAI'Y

uoAyoeisip'g
—nmS:m.m.O

_l_.l skew'z
10[03Ig’S
l1}10pUB|[20W'S
Iﬂhoﬁa.n_
|—| 1191Ied'A
mpJreyuiail’p

e snuuewidnoO

11aqnib N

aejoJaw’)
[ Wwnjnuiodliyd

e cuRUOpNBS' ]

suelsajul'd

ejiydowlsyy L

el]@INneI19) d
ok d
1aybiaq-d

Ipneqeyo’d
wnJediofe)d

XeAIN' d

IS9|MOUX'd

—_— e
ele|nuue |

sinoQg g
{ wnaredD
L sinwoyd

lipuob- 1
_Ij sisual|izeiq
Jofew

— wniuepulr

19oN1Q° L

sijeulben |
—| eljques

r ‘edsip3

L eonfoisiya

IINoa1uN9'g
soj0/AIeM0l1d

LLR Notes

suaides'H
sniner'g
sieljiwe) D
sninasnw-y
BJ0IOS'S
BolISawWop N
snuijeue Q
onedojreb
snjrebo
sifeaidoJrx
sipuInolBIu |
sadugni4
sadire|o
ouarg
sifeunsaury
SISUB109A'N
ele||idediubew H
snieindind's
sualaeype’ |
seplioly'g
snielosejonbuinbp
ndAbae'y
aeiqueb'y
einasqoopnasdg
Ja1sebourjpwrg
wnaueises |
uowrg
siuuadinIA‘N
elsjljlpwry
snuewny d
wnsidy
xa|nd g
suebajo )
aesbblg D
Ikerewrg
ljuosuew s
B119S0I'S
SIIOJIASIq"IN
Ieziezomo D
eolole's
snxopeJteds
9RISINGIBD'S
sel)IW'S
snueAeq's
elRIQR|6D
rviodsAjod A
11XnoJsz
sueJajolowlayy
1em
ndAssob vy
snoe|y
sisuaulgnpo
sueolqe D
sifeardosr)
sniodsiBuoja
sidns's
lpuowal||INB'
luasuey'g
aeluelsn|D
siolsedd
eonkjodil'A
wniodsoueaw ]
wniopou-d
lisepesod-)
swwiry
JECEING
sugnpiuy
Jlabiuy
aezAio'y
SnAe|}' Y
3YIsIi'N
sniebiwnyy
snjeAe|o’y
wnuabosAiyod
eUlIBSUR
BSSBIO'N
eosLIB N
wnJreaulwelb 4
wn.iolj043|9s's
euel@)ony'g
aquwod's
10]021g"1
BaJlaUIDD
aunwwoo's
wnuodsosAlyod
suewJ0j08UD
sipAewn
esoqo|b N
snyejound's
snuAboioew y
wnaploosip'g
suayesy ]
SIUNWWOo9'y
edJeooyslird
RISHIUIAA
B[N1IROUNIT A
snoluodel
eueleyry
elrRIAI'Y
uoAyoeisip'g
BAIIRS O
shewrz
10]021g’'S
lijjlopusjpowrs
sualed d
1a1ed’ A
Inpreyuisrd
1unero
snulewIdnN|’ O
aqnib N
ae|oJlawWD
wninuiooul d
eueuopnasd ]
sueisajuld
eliydowuayy L
el[@inelalrd
ok d
1oybIag'd
Ipneqeyo’d
wnJredioreyd
XeAIN'd
IS9|Mouy'd
enred |
elR|NUUE |
sianoQq'g
wnAsed D
siuiwoyD
lpuoB- 1
sisual|izeiq
Jolew
wnjuejur
1Znio ]
190N1q" L
sifeuiben |
ellque|'s
Jedsip3
eonhjoisiy3
[INo1uN9'g
sajo0hieyolid

Metazoa

Fungi

Plants

Protists

Protein

PG

1/2

PPM1J

2 = -
x o =
X <
xr o

-
o
o
™
o

6

—
e
g
<

ATG3
ALDH1L2

718

SV2B

8: synaptic vesicle membrane

7: acrosomal vesicle

6: ubiquitin ligase complex

5: clathrin-coated vesicle ||

4: intrinsic to internal side of plasma membrane

3: intermediate filament cytoskeleton |

2: endosome membrane ||

1: endosome
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Metazoa

Fungi

Plants

Protists

Protein

PG

1/2/3

ATP6AP1

4/5/6/7/8

FADD
ZC3H13

FAM69C

FAM69B

BCL9
OR52EG6

9

CST6
XKR8

XKR7

10/11/12/13/14/15/

CST3
Ch5orf15

LECT2
Cl6orf72
TMEM14E

TAPBPL

BCLOL
PHYHIPL

PHYHIP
TMEM194B

TMEM194A

OR10P1

WFDC2
KIAA1467

CDKN1C

LCORL

LCOR
HHLA2
BAMBI

11/17
18
11

TIMP3

TIMP4

TIMP2
CACNG3

19/20/21

19/20/21/22/23

<
o

CACNGS8

7: membrane raft
23: postsynaptic membrane

17: extracellular matrix

16: vesicle
22: postsynaptic density

6: death-inducing signaling complex

15: nuclear membrane

5: cell body
21: voltage-gated calcium channel complex

14: multivesicular body ||

4: CD95 death-inducing signaling complex
20: endocytic vesicle membrane

13: lysosome

3: vacuolar membrane

12: contractile fiber

11: basement membrane

19: alpha-amino-3-hydroxy-5-methyl-4-isoxazolepropionic acid selective glutamate receptor complex

2: proton-transporting V-type ATPase, V1 domain

10: axon part

| 9: cornified envelope

1: proton-transporting two-sector ATPase complex

8: neuron projection

18: sarcomere
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