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

Dataset:

Num of genes in input gene set: 33
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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Log-likelihood Ratio Scale
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TRIM3
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30
30

NAP1L4

NAP1L2

ZC3H4

18: Cajal body

9: photoreceptor outer segment

8: neuron projection

16: condensed chromosome

| 7. myosin complex |

15: Ul2-type spliceosomal complex

6: microtubule plus end

5: melanosome
14: spliceosomal complex

4: intermediate filament

13: nuclear speck

21: COPI-coated vesicle membrane

3: insulin-responsive compartment

2. growth cone
11: actin cytoskeleton

1: actomyosin
10: ruffle

24: Golgi cisterna membrane

17: chromosome
23: endoplasmic reticulum-Golgi intermediate compartment membrane

12: photoreceptor inner segment

20: COPI-coated vesicle

22: endoplasmic reticulum-Golgi intermediate compartment |

19: catalytic step 2 spliceosome
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NFKBIB
DNAJC28
KIAA0020

1/21/3

4

MYO18A

STX16
ABHD17B

MYO1H
MYO15A

3/5
6/7
3/8

MYO18B

MYO19
MYO1A
MYO1C
MYO1G
KLHL10

3/9/10/11/12/13/ 1

7/9/11/13/14/15/ 1¢

19/20

SRD5A1

21/22/23/24/25

RING1
VPS33B

26/27/28/29/30/31

32/33

NAP1L1

TSPYL4

SMYD4
TRIM10

HINT1
SLC9A1

10/34
11/35
36/37

SLC9A3

SLC9A7

SLCO9AS8

28/38
39

SLC9A9

PIGA
NUTF2
LDHALGA

16/40

22/23/24125/41142

RNF2
ANKRD34B

HMGB1P40

HMGB1P40

17: stereocilium membrane

27: late endosome

8: mitochondrial outer membrane

26: HOPS complex

6. sarcomere || 7: unconventional myosin complex
14: lateral plasma membrane

5: stereocilium
13: filamentous actin

23: PRC1 complex

4: SNARE complex

12: cortical actin cytoskeleton

22: PcG protein complex

3: myosin complex

|
11: brush border
21: nuclear speck

2: endoplasmic reticulum-Golgi intermediate compartment

9: basal plasma membrane

1: actomyosin

15: microvillus | 16: nuclear pore |

25: ubiquitin ligase complex

24: sex chromatin

10: basolateral plasma membrane ||

19: cell body fiber

20: myelin sheath ||

18: stress fiber
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8: DNA-directed RNA polymerase Il, holoenzyme

16: cytoplasmic vesicle membrane

7. cytoplasmic membrane-bounded vesicle

15: unconventional myosin complex

6: coated pit
|

23: endolysosome lumen

4: clathrin-coated endocytic vesicle ||  5: clathrin-coated vesicle membrane |

I
11: microvillus

3: cell cortex

I
10: filamentous actin

2. axon

1: apical part of cell

27: lysosomal lumen

17: dendritic spine

24: external side of plasma membrane

14: ruffle membrane

13: ruffle ||

12: nuclear membrane ||

9: endocytic vesicle

25: melanosome [l 26: sarcolemma ||

22: caveola

21: lysosome |

|| 20: basement membrane |

19:; extracellular matrix

18: myosin complex
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Metazoa

Fungi

Plants

Protists

Protein

PG

5/6

MAPRE3

MAPRE2
IVNS1ABP

KLHL8
SETD2
KLHL30

4/10

KMT2A
RNF121

PDE3A
BUD31
SETMAR

B

CTPS2
CTPS1
MAPRE1

5/11/12/13/14

MAK16
EPHX4
LUC7L
LUC7L2

15

SHMT1
SHMT2

7/16/17

7: microtubule cytoskeleton

16: mitochondrial intermembrane space

6: midbody
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12: cortical microtubule cytoskeleton

3: photoreceptor outer segment membrane

11: cell projection membrane

10: MLL1 complex

2: intracellular cyclic nucleotide activated cation channel complex

9: chromosome

1: photoreceptor outer segment
8: spliceosomal complex
17: mitochondrial nucleoid



Log-likelihood Ratio Scale

ABSENCE

PRESENCE

Gene set "photoreceptor outer segment”, Page 1

ECM 4,

10 20 30 40 50 60

0

LOSS

GAIN

ECM Strength: 6.4

Num of Predicted Genes: 500.

Num of ECM Genes: 2.

Last Common Ancestor
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Metazoa

Fungi

Plants

Protists

Protein

PG

1/2/3/4/5/6
1/2/74/5
71819

GNAT1
GNAT3

8/9/10/11/12/13

14

AKR1B10

1/2

GNA1ll
HADHB

15/16/17/18

ABCC3
LRRTM4

19
20

SHOC2
LRRC8C
LRRTM2

19

LRIG2
LRCH4
AKR1A1

21

WDR45B
HSD11B1L

22/23/24125/126/27

METTL21B

DUSP9

CBR4
GNA13
DUPD1

1/2/28/29

30

1: extrinsic to internal side of plasma membrane

o
o
()
-]
(@]

DUSP10
DUSP13
DUSP14
DUSP16
DUSP18

6: photoreceptor outer segment membrane

I
12: pre-autophagosomal structure

5: photoreceptor outer segment

11: endosome membrane

4. photoreceptor inner segment

3: photoreceptor connecting cilium
10: clathrin-coated vesicle

9: pre-autophagosomal structure membrane

2: heterotrimeric G-protein complex

8. autophagic vacuole membrane

20: protein phosphatase type 1 complex

13: trans-Golgi network

19: postsynaptic membrane

18: mitochondrial outer membrane

17: mitochondrial nucleoid

16: mitochondrial fatty acid beta-oxidation multienzyme complex

15: mitochondrial envelope

7. autophagic vacuole

14: lysosome
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ECM Strength: 6.4

Gene set "photoreceptor outer segment”,

ECM 4,

10 20 30 40 50 60

0

LOSS

GAIN

Num of Predicted Genes: 500.

Num of ECM Genes: 2.

Last Common Ancestor
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Metazoa

Fungi

Plants

Protists

Protein

PG

DUSP19

pusp4 [}

DUSP2
100290651

DUSP22

™
~
N
~
—

SSH1

SSH2

SSH3

<< m
oM ™
=
= -
0w um

X
S
T
(]

DUSP28

UCHL1

SO

GNAI2

3/5/16/7

3/5/6/718

GNAI3

RBKS
AKR1B15

LRRC28

AKR1E2

RASA4

7/10/11/12/13/14

PIKFYVE

GPT2
ACCSL

ACCS
CCBL1

TAT
CCBL2

2/7115/16/17/18

DPP4
ALDH2
ALDH3B1

GPT
PRPS1L1

16: intercellular canaliculus

8: zymogen granule

|
15: endocytic vesicle

7: membrane raft

14: vesicle membrane

6: heterotrimeric G-protein complex

13: late endosome membrane

5: extrinsic to internal side of plasma membrane

11: early endosome membrane

4: oligosaccharyltransferase complex

2: lamellipodium | 3: midbody Il

9: intrinsic to internal side of plasma membrane

1: cleavage furrow

12: endosome membrane

10: cytoplasmic vesicle

18: lamellipodium membrane

17: invadopodium membrane
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DUSP27

LRRC10
LRRC4B

6/7

GNA14

6/7/8

GNAQ
LRRC40
LRRC18
ENTHD1

9/10

GOT1L1

RASA4B

NOL10
CHMPS5

11

FADS1
GNAT2

6/7/12/13/14

15

MCTP2

DPP10
WDRA45

8: nuclear membrane |

7: heterotrimeric G-protein complex |

14: photoreceptor outer segment membrane

6: extrinsic to internal side of plasma membrane

13: photoreceptor outer segment

5: presynaptic membrane

4: myofibril |

12: photoreceptor inner segment

3: membrane part |

2. synaptic vesicle membrane [l
10: lysosome 11: endosome membrane

1: synaptic vesicle
9: axon terminus

15: apical part of cell
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24/25/26/27/128/29/

14/15/16/17/18/19
14/15/31

2/3/4/5/6
7/8/9/10/11
12

13

20/21

22123

17/34/35/36
371/38

32
33
38

ADK
LRRC4
VPS11
EIF4E2
EIF4E
EIF4E1B
WDR52
UCHL3
HSD17B8
FLRTL
GNAS

sLc27as
LSM10
STX1A
GNAZ
METTL21C

PRPSAP1
PRPSAP2

J

CTH

HSD11B2
EPN3
EPN1
FGD2
DHRS4
ALDH4A1
ALDH5A1
ALDHG6A1
ALDH7A1
ALDH8A1
ALDH3A?2
ALDH3A1
NIT2
CBS
ALDH3B2

ALDH1L1

9: cytoplasmic stress granule

15: heterotrimeric G-protein complex

8: cytoplasmic mRNA processing body

6: lysosomal membrane | 7: mRNA cap binding complex
14: extrinsic to internal side of plasma membrane

13: proteinaceous extracellular matrix

5: late endosome membrane |

|| 4: HOPS complex

3: endosome
11: RNA-induced silencing complex

2: endocytic vesicle

10: eukaryotic translation initiation factor 4F complex

16: intrinsic to membrane

1: postsynaptic membrane

21: integral to endoplasmic reticulum membrane

|
20: basal plasma membrane

12: mitochondrial envelope

19: transport vesicle

18: trans-Golgi network membrane

22: Cajal body | 23: U7 snRNP || 24: actomyosin

17: ruffle |
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AKR1D1

AKR1B1

AKR1C2

AKR1C2

AKR1C3

AKR1C4
ARPCA4-TTLL3

LRRCS8E

1

SUOX
INPP5E
INPP5K

SUCLG1
RANBP10

2/3

4/5/61/7

PUM2
PUM1
AKR1C1

10
11
11

ARIH1
SPTLC2

SPTLC3

ALAS1
ALAS2

GCAT
SPTLC1

11/12

SGSM2

13/14/15/16/17

HGS
CPN2
RHOBTB2

18/19/20/21/22

LUM
ODC1

ADC
AZIN1

9: cytoplasmic stress granule

17: secretory granule

8: cytoplasmic microtubule
16: multivesicular body membrane

7: trans-Golgi network

15: endosome

6: ruffle membrane

14: early endosome membrane

22: proteinaceous extracellular matrix

||  5: ruffle Il
13: early endosome

4: neuron projection

12: SPOTS complex
21: lysosomal lumen

| 3: Golgi cisterna membrane

2: cilium axoneme
11: serine C-palmitoyltransferase complex

1: mitochondrial intermembrane space

10: ubiquitin ligase complex

18: extracellular matrix

20: Golgi lumen

19: fibrillar collagen |
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5
6

7

8/9
10

10

16/17/18/19/20/21/

10/11
12
13

DUSP21
ALDH1B1
ALDH1A1l
ALDHY9A1

PHLPP2

AADAT
TBCE
POLR3F
OXNAD1

CLINT1

NLRC3
UCHL5
EIF2B2

TGDS

EIF2B4
EIF2B1
LRRC45

RXFP1
PPMEL
LRIG3
IMPA2
IPO9

ABHD11 |
MON2
LRRC58
USP30
APOA1BP
BBS4
NITL
PANK3
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13: trans-Golgi network
23: pericentriolar material

6: DNA-directed RNA polymerase Il complex
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11: eukaryotic translation initiation factor 2 complex
21: motile cilium

4: proteinaceous extracellular matrix
20: microtubule basal body

10: eukaryotic translation initiation factor 2B complex

3: lysosomal lumen

19: cilium membrane
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Log-likelihood Ratio Scale

ABSENCE

PRESENCE

Gene set "photoreceptor outer segment”, Page 7

ECM 4,

10 20 30 40 50 60

0

LOSS

GAIN
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4
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TBCB
PGLS
KCNAB2
100294376

6/7/8

GNA12
LRCH1
NLRP1
CERS2

ALDH16A1

10

11/12/13

INPP5J

GALE

14/15/16

17

FAP
DPAGT1

PHGDH

18/19

20
19

SDR42E1

21

RANBP9

ABHDA4

IDH3A

IP6K1

22

IP6K2
MSRB2
MSRB3
CERSS

HEATR1

10
23

POLI

KCNAB3
TUBGCP2

24125126

KIAA0141

651921

ISCA1

ISCA2

8: heterotrimeric G-protein complex

17: integral to endoplasmic reticulum membrane

7: extrinsic to internal side of plasma membrane

6: brush border membrane ||

14: invadopodium membrane

5: juxtaparanode region of axon
13: ruffle
21: microtubule associated complex

4: microtubule cytoskeleton

I
11: dendritic shaft

20: peroxisomal matrix

3: spindle microtubule

2: spindle |

1: anaphase-promoting complex

25: microtubule organizing center

16: lamellipodium membrane
24 cytoplasmic microtubule

23: ribonucleoprotein complex

15: lamellipodium

12: growth cone

10: nuclear membrane Il

19: transcriptional repressor complex

9: NLRP1 inflammasome complex

22: intermediate filament cytoskeleton

18: synapse
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Metazoa

Fungi

Plants

Protists

Protein

PG

AKR7A3

1/2

TRIM22

3/41/5

EEA1
BRCA1
ALDH1L2
PPP2R1B

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

15/16/17/18

PRELP
LRRC70

19

RER1
TBC1D31

20/21/221/23

24

TMED7

RPLP1
PFKFB4

25
25
26

GK2

GK

ECI2
CAPS
DHRS4L1

27128

TTC37
FBXL2

18

-

PODN

HCFC2
UCKL1

18/29

30
25
25

ECM2

CYB5B

|
|
|
|
|
f————
|

CYB5A

4/30/31/32/33/34

31/32/34

EHD1

EHD3

STON1-GTF2A1L

13/35
35

PSD
PSD4

VAMPS
zc3Hrs [

3/36/37/38/39/40

40

STX16

9: filamentous actin ||

8: chromosome
17: lysosomal lumen

23: endoplasmic reticulum-Golgi intermediate compartment membrane

7: BRCA1-BARD1 complex

15: extracellular matrix

6: BRCA1-A complex

|
14: ubiquitin ligase complex

5: extrinsic to plasma membrane
22: endoplasmic reticulum-Golgi intermediate compartment

4: early endosome membrane

12: ribonucleoprotein complex

3: early endosome

11: gamma-tubulin ring complex

2: nuclear speck

10: focal adhesion

1: Cajal body

18: proteinaceous extracellular matrix
24 cytosolic large ribosomal subunit

16: Golgi lumen

13: ruffle Il

||  21: COPII vesicle coat ||

20: COPI vesicle coat

19: integral to Golgi membrane
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TMED9
TMEDA4
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PLCD4
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METTL21A

29/30/31

32

PPP2R1A

ZFYVE1

33
34

ZFYVE26
ZFYVEZ28

7: trans-Golgi network transport vesicle

15: sarcoplasmic reticulum

6: endoplasmic reticulum-Golgi intermediate compartment membrane

13: photoreceptor inner segment

5: endoplasmic reticulum-Golgi intermediate compartment

11: zymogen granule membrane

4: transcriptionally active chromatin

10: Golgi cisterna membrane

||  3: nuclear nucleosome
9: COPI-coated vesicle membrane

2: Barr body

1: nucleosome
8: COPI-coated vesicle
16: lamellipodium

14: sarcolemma
24: phagocytic vesicle

12: dendritic spine
22: endosome membrane

20: cell cortex

25: SNARE complex

23: membrane raft |

21: BLOC-1 complex

19: signalosome [l

18: ruffle ||

17: neuron projection
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Metazoa

Fungi

Plants

Protists

Protein

PG

1

PLEKHF2

21371415
5/6/71/8

9

FYCO1
PLEKHF1

RUFY1

10/11/12

13

[
(@)
<
@}

2 o
m O
> @
X
zZ
<

14
15

H B3
5%
O o0y
)

16

RPL27A
PFKFB1

PFKFB3

17/18
17/18

FGD6

FGD3

17/18/19/20

6/21

FGD4

SYT3
NLRP13

5/21

ANKIB1

TRIM10

10/22/23/24125/26

PTEN
RABGGTA

AKR7A2

LRG1
RNF144B

27128

HAGH
VPS33A

4/8/29/30/31

32/33

GNAL

8/31/34/35/36
7/8/134/35/36

35/36/37
38/39

SPPL2A

SPPL2B

HM13
NUTF2

10: cell projection
20: filopodium

9: early endosome membrane

8: lysosomal membrane
18: ruffle

7: endosome membrane ||

16: cytosolic large ribosomal subunit

6: endosome

24: neuron projection

5: lysosome

4: late endosome
14: nuclear membrane

3: cytoplasmic vesicle |

2. autophagic vacuole

12: terminal button

1: transport vesicle
11: nuclear matrix

28: ubiquitin ligase complex

19: actin cytoskeleton

27: mitochondrial membrane

17: lamellipodium
26: Schmidt-Lanterman incisure

15: signalosome

13: prefoldin complex

22: internal side of plasma membrane

25: PML body ||

23: myelin sheath adaxonal region

21: synaptic vesicle membrane
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Metazoa

Fungi

Plants

Protists

Protein

PG

1

SNF8

FA2H
SPHK2

CuUL9
MCTP1

ARIH2
LDHALGA

CCNK

ALG2
ANKRD13C

LRRC10B

4/5
6/7

ACAA1

SND1
UBE2Q2
ATRNL1

SLIT2
VCPKMT

9/10

CCNF

11/12/13/14

FGD5
TRAPPC3L

15/16/17/18

17

VPS26A

VPS26B
ANKRD45

TRMTS

EIF1B

EIF1

MTMR4
MTMR3

19

20/21

COPZz2
ESYT2

22

SSB
PTPDC1

SDS
GCA

8: AMP-activated protein kinase complex [l

17: retromer complex

7: RNA-induced silencing complex

16: endosome membrane

6: melanosome

15: endosome

5: peroxisome

14: ruffle membrane

4: peroxisomal matrix

3: cullin-RING ubiquitin ligase complex [l

|
11: early endosome

2. lysosomal membrane

10: SCF ubiquitin ligase complex

1: late endosome membrane

9: centriole

18: vesicle |

13: ruffle
22: ribonucleoprotein complex

12: lamellipodium |

21: COPI vesicle coat

20: cis-Golgi network

19: early endosome membrane
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Plants

Protists

Protein

PG

D B B B |

HIST1H2BN

HIST1H2BO
HIST2H2BE

HIST2H2BF

HIST3H2BB

1/2
1

HIST1IH2BA
HIST1H2BB
LOC100506545

HIST1H2BC

HIST1H2BD

HIST1H2BE

HIST1IH2BF

HIST1H2BG

HIST1H2BH

HIST1H2BI
HIST1H2BJ

HIST1H2BK

HIST1IH2BL

100507927
HIST1H2BM

3/4

NOD2

IPMK

TRIM73
LOC400986

MPST
COPZ1
SDAD1

5

UXS1
LRRTMS3

RNF103-CHMP3

8

VPS35

—
—
O}
-
<

9/10/11
12/13

O m
x <
o =2
n <
o

10: flagellum |

9: cilium ||

8. endosome |

7. postsynaptic membrane

6: Golgi cisterna membrane ||

5: COPI vesicle coat |

4: vesicle |

13: melanosome

3: signalosome |

12: endoplasmic reticulum lumen

2. extrinsic to plasma membrane

11: mitochondrial membrane

1: nucleosome
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Gene set "photoreceptor outer segment”,
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Num of Predicted Genes: 500.

Num of ECM Genes: 2.

Last Common Ancestor
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6. actin cytoskeleton ||

5: photoreceptor inner segment

|| 4. microtubule associated complex [l

3: photoreceptor outer segment

2: photoreceptor connecting cilium

1: cilium axoneme
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2. coated pit ||
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4/10/11/12

MYO7A
MYO1B
MYO10
HMGB1

1/4/13/14/15/16/17

16/18/19

MYOT7B

PDCL2

CHD1
HMGB3
HMG20A
TUBGCP2
TUBGCP3

20

21/22/23
24125/26

RABL6
GAPVD1

27

28/29/30

CAPN3

PDCL3
SSRP1
HMGB2

HMGB3P27

20
18
20

100508670

31/32
4/33

MYO18B

MYO19
MYO1A
MYO15A

4/10/34/35/36/371/:

4/8

10/32/34/37/38/39/

MYO1C
MYO1G

MYO1H
HMGB4

20

2/43/44

ZNRF2
ZNRF1

HMGB3P22

27145/ 46

PMM1

PMM2

42

DAAM1
DAAM2
DIAPH1

47148

19: transcriptional repressor complex

9: synapse

8: stereocilium

7: photoreceptor outer segment
18: condensed chromosome

6: photoreceptor inner segment

15: lamellipodium

5: photoreceptor connecting cilium

4: myosin complex
13: filopodium membrane

22: microtubule organizing center

3: melanosome [l

12: filopodium

2: lysosomal membrane [l

1: cell cortex

27: endosome

17: ruffle

16: neuron projection
26: spindle

25: polar microtubule

24: centriole

14: filopodium tip

Il 11: cell periphery ||

10: brush border
20: chromosome

30: Z disc

[l 29: T-tubule |

28: myofibril

23: spindle pole ||

21: cytoplasmic microtubule
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Metazoa

Fungi

Plants

Protists

Protein

PG

DIAPH2

INF2

HMGB1P40
HMGB1P40

100508832

SPEN

NOX5
EIF4G1

RBM15
CPSF1

5/6

RNF4
MYO6
PSMD13

7/8/9/10/11/12/13

22123124

25

MYSM1
MYO1D
cwceC22
HMG20B

26/27/28
29/30
31

27132133

23
34

MYO5B
RAD23A

UBE4A

40/ 41

35
36
36
37
38
39

|
|
|
|
|
'—
|
|
|
|
L

RNF43
WDR74
COPG2
COPG1

SET
IPO7
PFKL
CuL2
DGKA
CUL4A
PLCG1

19/42/43/44

PLCG2

PLCD1
PLCD4

LNX2

7: apical part of cell
15: endocytic vesicle
24:. proteasome regulatory particle

6: PML body

14: DNA-directed RNA polymerase Il, holoenzyme

5: microtubule cytoskeleton

4: mRNA cleavage and polyadenylation specificity factor complex

3: eukaryotic translation initiation factor 4F complex

10: clathrin-coated endocytic vesicle

2: transcriptional repressor complex

9: cell cortex

1: early endosome

22: proteasome accessory complex

13: cytoplasmic membrane-bounded vesicle

12: coated pit |

11: clathrin-coated vesicle membrane

17: microvillus

16: filamentous actin

8: axon

23: proteasome complex

21: unconventional myosin complex Il

20: ruffle membrane

19: ruffle |

18: nuclear membrane
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Metazoa

Fungi

Plants

Protists

Protein

PG

1

SREK1
PDZRN4

RBM41
PUS7L

PUS7
TRIM21

2131714

UNG
CCDC130

5/6

ARCN1
FBXW9
NCAPD2

7/8/9/10

11/12

DDX23
CNOT6

1/11/13/14

U2AF1
LOC441722

15

CSEILL
CAPN1
ZBTB11

DAZ2
ERCC4

16/17/18

3

LSM1

RBM14-RBM4

1/19

SF1
TRRAP
ATP6V1C2

20/21/221/23

24
25

MYO5C

257126127128

MYH14
RAVER2

UNC45B

29
2

IGF2BP2

RQCD1
PRPF40A

14/30
31

CLP1
653888

MYCBP2

26/32

8: condensin complex

17: nuclear chromosome, telomeric region

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

7: condensed chromosome |

6: COPI vesicle coat
16: chromosome, telomeric region

5: clathrin adaptor complex |

14: nuclear speck

4. SCF ubiquitin ligase complex

|
13: Cajal body

3: ribonucleoprotein complex

2: cytoplasmic mRNA processing body
11: catalytic step 2 spliceosome

1: spliceosomal complex
9: nuclear chromosome

I
23: transcription factor TFTC complex

15: nuclear pore

22: STAGA complex

12: U5snRNP ||

20: NuA4 histone acetyltransferase complex

Il
19: ribosome

10: pronucleus

18: nucleotide-excision repair complex

21: PCAF complex
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Metazoa

Fungi

Plants

Protists

Protein

PG

ZRSR2
U2AF1L4
ANGEL1

2/3

PDE12
ANGEL2

CCRNA4L

3

RBM5
SLC25A2
SLC25A20

SLC25A21

SLC25A22

SLC25A26

SLC25A28

SLC25A29

SLC25A3
SLC25A30

4/5

SLC25A31

SLC25A32

SLC25A33

SLC25A34
SLC25A36

SLC25A37

SLC25A38

SLC25A39

6

SLC25A4
SLC25A40
SLC25A41

SLC25A42
SLC25A43

SLC25A44
SLC25A45

SLC25A48

SLC25A5
SLC25A6

RBM15B

9: mitochondrial inner membrane presequence translocase complex

8: MMXD complex

7: mitochondrial nucleoid [l

6: mitochondrial outer membrane |

4: cilium ||  5:flagellum

3: spliceosomal complex Il

2: nuclear speck [l

1: Ul2-type spliceosomal complex
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Protein

PG

CHKA
ITSN2
TNPO1
TNPO2
DECR2

I N M <

EIF3B
PRMTS8

EIF2A
CHMP2A

5

6/7/8/9

SF3B3
SLC25A1

UCP1

UCpP2

UCP3
SLC25A10

SLC25A11

SLC25A12

SLC25A13

SLC25A14

SLC25A15

SLC25A16

2/10/11

SLC25A17

100508457
SLC25A18

SLC25A19

100510457

PLCE1
PDCD2L

12
13

CCNL1
EIF4G3
MYOS5A
FHOD3

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

ZC3H6
SEL1L2

PCID2

23: ruffle

7: small nuclear ribonucleoprotein complex
14: actomyosin

22: photoreceptor outer segment

6: catalytic step 2 spliceosome

13: eukaryotic translation initiation factor 4F complex
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11: peroxisomal membrane

4: eukaryotic translation initiation factor 3 complex
18: melanosome

10: integral to peroxisomal membrane

17: intermediate filament

3: eukaryotic translation initiation factor 2 complex

9: Ul2-type spliceosomal complex

16: insulin-responsive compartment
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19: microtubule plus end | 20: myosin complex || 21: neuron projection |

15: growth cone
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Metazoa

Fungi

Plants

Protists

Protein

PG

1

GRID2IP

TLDC2
SDR16C5

PPAT
NAA15

CCNK
SLC38A4

UTP6

NOM1
STAMBP

2/3

ESYT1
TAF1L

DBR1

5

AHCY
AHCYL1

AHCYL2

NUDCD3

NUDC
LRRC59
NAP1L2

NAP1L4

DDB1
100290337

FHDC1

WWOX

11

QKI
CAPN2
TRIM25

12

PIGO
LRCH2
UQCRC2

13

PMPCA

COQ5
TBPL1
ATP6V1E2

14

15/16

8: Cul4A-RING ubiquitin ligase complex

7: chromatin assembly complex

6: mitochondrial nucleoid

13: mitochondrial respiratory chain complex Il

5: melanosome Il

12: chromatin

4: transcription factor TFIID complex

3: early endosome

10: Cul4-RING ubiquitin ligase complex

16: proton-transporting two-sector ATPase complex, catalytic domain

2: cleavage furrow [l

1: postsynaptic membrane

15: acrosomal vesicle |

14: transcription factor TFIIA complex |

11: microvillus ||

9: Cul4B-RING ubiquitin ligase complex
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Metazoa

Fungi

Plants

Protists

Protein

PG

1/2/3/4

ATP6V1E1

WRNIP1

5/6

PSMD3

EPT1
CEPT1
NAA16

RSL24D1P11

8/9/10/11/12/13

SMARCA?2
SLC25A25

PRMT5
VPS53
DNAH9
ASCC3
YEATS4

14/15
16 /17

18/19

CDKL2

1ISG15
ZFANDA4

uUBL4B

20

UHRF2
VPS33B

21/22/23/24/25/26

FMNL3
DIAPH3

MPI
MDH2
LRRC10
EXOSC10

27

28/29/30

TBC1D9

31

PFKM
PRPF8
SH3YL1

32/33/34

35

IGF2BP3

8

XRN1
RNF135

G3BP1
LENGS

7: nuclear membrane
16: axonemal dynein complex

6: proteasome complex |

15: GARP complex

5: proteasome accessory complex |

13: WINAC complex

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

3: proton-transporting two-sector ATPase complex |

2: microvillus

8: intermediate filament cytoskeleton

1: endosome

24 lysosomal membrane

23: late endosome membrane

14: endosome membrane

22: late endosome

21: HOPS complex

| 12: SWI/SNF complex
20: nuclear heterochromatin

11: nuclear chromatin

9: nBAF complex | 10: npBAF complex
18: NuA4 histone acetyltransferase complex 19: nuclear matrix

17: cilium axoneme
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Metazoa

Fungi

Plants

Protists

Protein

PG

1/2/37/4/5

6/7

ITSN1
NSFL1C

ATG3

HPGD
HSD17B14

GABARAPL1
GABARAPL2

8/9/10/11/12

8/13/14

8/13/14/15/16/ 17/

8/13/14/19/20

GABARAP
MAP1LC3C

HSD17B7

RALYL
ATP6V1H

21

PRPF39
TMEM30A

22

PLCD3

UTP18
MAP3K5

KCNAB1

23

UBE4B
LONRF2

24125
25

CDK13
PRPF40B

POLD2
SLC27A5

26 /27
281729

LSM10
CNOT2

FMN2

PLCL1
LRRC6

30

27131

PIGK
KDELR3

32/33

KDELR1

652215
VPS13D

ATAD2B

11: dendrite cytoplasm [l

19: endomembrane system

10: cytoplasmic vesicle membrane

9: cell body

8: autophagic vacuole

7. Golgi stack |
17: microtubule associated complex

16: lysosome

6: chromosome

|
15: actin cytoskeleton

5: synapse

4: neuron projection |

21: vacuolar proton-transporting V-type ATPase, V1 domain

3: lamellipodium

13: autophagic vacuole membrane

2: endocytic vesicle

1: coated pit

26: basal plasma membrane

|
25: nuclear speck

18: smooth endoplasmic reticulum

24: nuclear cyclin-dependent protein kinase holoenzyme complex

23: ubiquitin ligase complex

22: cleavage furrow

14: cytoplasmic vesicle

12: dendrite membrane

20: organelle membrane
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3/4/5/6

71819
16/17/18/19/20
21/22/23124/125/26/
38/39/40/41

10/11
6/14/33

34

6/13/14
35

15
26/31

32
36 /37

1/2
37

12
12
42
43

24: endoplasmic reticulum-Golgi intermediate compartment membrane

16: basolateral plasma membrane

9: transcriptionally active chromatin

8: nuclear speck

15: ribonucleoside-diphosphate reductase complex
23: endoplasmic reticulum-Golgi intermediate compartment

7: Cdc73/Pafl complex

6: trans-Golgi network
14: postsynaptic membrane

22: COPI-coated vesicle

5: ruffle membrane

13: inhibitory synapse
21: cis-Golgi network

4: ruffle

12: aggresome
20: transport vesicle

3: neuron projection

11: cytoplasmic mRNA processing body

18: membrane raft

19: midbody

2. Golgi cisterna membrane

Num of ECM Genes: 1.

ECM 8,

sajohiedolid I sajohiedolid

UBD

INPPSE
INPP5K
CTR9
CNOT7
CNOT8
SLC38A6
IQSEC3
RRM1
STX2
HINT1
TMED10
VPS13C
TSPYL4
SMYD4
NAP1L1
LSM2
RNF113A
XRN2
PSD3
ASF1B
ASF1A
H2BFWT
H2BFM
ISG20L2
WDR34
LOC81691
SPAG6
CCDC9%4
RNF19A
SLC2A12
RFPL4B
ZBTB8A
WDR45

Protein

PG

10: CCR4-NOT complex

1: cilium axoneme
17: cell-cell junction
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Metazoa

Fungi

Plants

Protists

Protein

PG

SUPT5H

TRIMS
ELAC1
SENP3

3

NAAS50

4/516

FLNC
EML4

PIGG
TRIM62
PRPF18

718

9/10

RPS5
HCN2

11/12/13/14

TRIM4
PCGF1

15

16/17/18
19/20/21

ATR

ARFGEF1
ARFGEF2

21/22/23124/125/26/

HIPK2
PIK3C2B

30
10

KRR1
PSMD4

31/32
16

SETD7

LOC100129492

LRRC30
SLC2A13

33/34

DNAH5

ZC3H4

GMPS
VPS13B
ATP6V1C1

25/35/36/37

UBXN2B

SMYD2

38/39

AKTIP
SLC35B2

RNF19B

10: ribonucleoprotein complex

20: small nuclear ribonucleoprotein complex

9: cytosolic small ribosomal subunit |

8: spliceosomal complex |

17: PML body

7: nuclear speck

5: sarcolemma Il 6: Z disc
16: chromosome

4: costamere

3: MLL1 complex
14: voltage-gated potassium channel complex

23: axonemal microtubule

2: cytoplasmic mRNA processing body

12: dendritic shaft

1: DSIF complex

19: nuclear matrix

I
27: microtubule organizing center

18: XY body

26: dendritic spine

15: PcG protein complex

24 cytoplasmic membrane-bounded vesicle

13: synapse |

22: asymmetric synapse

21: trans-Golgi network

11: axon

28: recycling endosome ||

25: cytoplasmic vesicle
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Metazoa

Fungi

Plants

Protists

Protein

PG

1/2
3/4

RABEPK

STX5
100510546

POLR3F

UBTD1
UBTD2
SHMT1
SHMT2

6/7/8

9/10/11

SF3A3

12/13
14

13

KLHL9
COPS4
TRIM11

XAB2
UNC13C

15

UCHL3
HSD17B8

16

17/18/19

RPS9
TRIM35
GSPT2

NOL10
MRE11A

20/21/221/23

24125

ARPC1B

UTP3
MYO18A

26/27/28

6/29/30/31

32

33/34
35/36

TOP3A
ARMC3

ISY1-RAB43

9

ISY1
SF3A2
DNAH12

9/11/37
38/39

7: mitochondrial intermembrane space ||

15: presynaptic membrane

6: microtubule cytoskeleton

14: signalosome

5: DNA-directed RNA polymerase Ill complex

|
12: Cul3-RING ubiquitin ligase complex

4: SNARE complex

3: endoplasmic reticulum-Golgi intermediate compartment membrane

9: catalytic step 2 spliceosome

2: endosome membrane

|
8: mitochondrial nucleoid

1: endosome

16: mitochondrial envelope |

24: actin cytoskeleton

23: nuclear chromatin

13: midbody ||
22: Mrell complex

21: condensed nuclear chromosome

20: chromosome, telomeric region

11: spliceosomal complex

19: ribosome

10: nuclear speck

18: ribonucleoprotein complex

17: cytosolic small ribosomal subunit
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DNAH1

DDX3Y
PANK?2

4

ATRN
ZBTB17
MAP3K12

PAPOLG

PAPOLA
PAPOLB
SLC35E1

BTF3

MLLT1
MAP1LC3B
MAP1LC3B2

5/6/7/8/9/10/11/1

6/8/10

5/6/8/10/12/13

MAP1LC3A

GPI
SPTBN4

14/15/16/177/18/19/

LTN1
SUPT16H

22

23/24/25

LRRC58

26

27128
29/30

31

MRPS12

32/33

AIMP1

ESF1

GTF2H2C
GTF2H2D

34

GTF2H2
100510744

RPUSD4

35/36/37

PES1
HAGHL
ZBTB8B

9: dendrite
18: node of Ranvier

8: cytoplasmic vesicle ||

7: axon

16: axon initial segment

26: catalytic step 2 spliceosome

6: autophagic vacuole membrane

5: autophagic vacuole |

4: mitochondrial intermembrane space |

12: organelle membrane

3: dynein complex

2: cilium axoneme
11: microtubule associated complex

20: PML body

1: axonemal dynein complex
10: endomembrane system

19: nuclear matrix

17: cell body fiber
27: cytosolic large ribosomal subunit

15: axon hillock |

14: adherens junction
25: endocytic vesicle membrane

I
24: caveola

13: late endosome

23: apical part of cell

22: chromosome

21: spectrin
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Metazoa

Fungi

Plants

Protists

Protein

PG

1/2/3

..
. |

RPTOR

HSDL1
BUD31

ITPA
KMT2D

9/10/11

|
|
|
|
|
-7
|

RPS18
PLCH2
FBL
NMES

RTFDC1
CEP97

0.0
0.0

12

PUM2
PUM1
653881

- — - — —

8: small ribosomal subunit | 9: box C/D snoRNP complex |

7: ribosome

6: cytosolic small ribosomal subunit |

5: coated pit ||

4: histone methyltransferase complex

12: cytoplasmic stress granule

3: TORC1 complex

2: lysosome ||
11: granular component

1: dendrite

10: Cajal body
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Metazoa

Fungi

Plants

Protists

Protein

PG

1/2/3/4/5/6/7

3/8

RAPGEF4
RAPGEF3

DIEXF

9/10

PREX2
FBXO8
ABCC2
TOP3A

11/12
13

14715

SVEP1
VPS26A

16/17/18/19

18

VPS26B

20/21

ERCC3
OSBPL8

OSBPL5

SNAPCA4

11

PSD4

11/22

PSD
SOS1

8: endomembrane system

16: endosome

7: photoreceptor outer segment

15: PML body

6: photoreceptor inner segment

13: intercellular canaliculus

|| 5: excitatory synapse

4: dendritic spine
12: ubiquitin ligase complex

3: cAMP-dependent protein kinase complex

10: small nuclear ribonucleoprotein complex

2. basolateral plasma membrane

1: axon
9: Cajal body

17: endosome membrane

14: chromosome

21: SSL2-core TFIIH complex

11: trans-Golgi network

20: holo TFIIH complex

22: ruffle

19: vesicle ||

18: retromer complex
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GNAT2

srRrR [
GNAZ

STON1-GTF2A1L

1/217

ALDH3B1

CCBL1
CCBL2

8/9/10/11/12/13

DPP4
ACCS

GPT
GPT2
ACCSL

ALDH2

TAT

METTL21A

14

COASY
ENTHD1

15
16

EPN3

EPN1
VAMPS8

17/18/19/20/21/22

14

USP30
DUSP28

DUSP4
DUSP5
DUSP6
DUSP7
DUSPS8
DUSP9

CBR4
DUPD1

1/2/23/24

GNA13
DUSP10

DUSP13

7: nuclear envelope

15: clathrin-coated vesicle

6: apical part of cell

5: photoreceptor outer segment membrane

I
13: membrane raft

21: secretory granule membrane

4: photoreceptor outer segment

12: lamellipodium membrane

3: photoreceptor inner segment

2: heterotrimeric G-protein complex |

9: intercellular canaliculus

1: extrinsic to internal side of plasma membrane

24: melanosome

23: brush border membrane

14: mitochondrial outer membrane

11: lamellipodium ||

19: lysosomal membrane

Il 10: invadopodium membrane

18: late endosome membrane

17: early endosome

8: endocytic vesicle
16: coated pit

22: SNARE complex

20: recycling endosome |
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DUSP18
SSH1
SSH2
SSH3

DUSP19

STT3A
STT3B

STYX
DUSP2
DUSP22

DUSP26
100290651

4/6/171/8

GNAI2

4/6/7/81/19

GNAI3

PANK3
ALDH1B1
ALDHY9A1
ALDH1A1

DPP10

13/14/15/16/17/18/

11/12

6/7
10
19

|
|
|
|
|
'—
|
|
|
|
L

N © 10 N — W m,m I
N~ N o ol 3
LY =030
=z = 0
8osEZC SO
o =@ &)
S
—
= z< 0o -

NAAS50

CAPS
NGO |

HCFC2

17: focal adhesion

7: heterotrimeric G-protein complex

6: extrinsic to internal side of plasma membrane

5: oligosaccharyltransferase complex |

12: nuclear speck

4: midbody
21: ubiquitin ligase complex

11: Cajal body

2: cleavage furrow | 3: lamellipodium

1: cytoplasmic membrane-bounded vesicle

16: filamentous actin

15: chromosome ||

|| 14: BRCA1-BARD1 complex

13: BRCA1-A complex

20: ruffle

10: lysosomal membrane

9: zymogen granule |
19: ribonucleoprotein complex

8: membrane raft

18: gamma-tubulin ring complex
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Protists

Protein
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—

GNAL

™M N
5 =
© T
O 0
>
<

3/4

N < < «
n 0O = N
o n =Z o

o 5 0
O O

6/7

EIF2B2
EIF2B4
EIF2B1

PFKFB4

0
[a)]
O
=

o=

8/9

10/11

12
13

CCNF

STX16
H2AFV
TRMT10C
TRMT10A
TRMT10B

13/14
15/16

H2AFZ
H2AFB1

15/16

H2AFB2

H2AFB3

SDAD1
TMEDA4
TMED9
TMED2
VAMP3

17/18/19

17/18/20/21/22/23
5/12/24/1257126/27

ESYT2
DHRS4L1

PRPS1
PRPS1L1

PRPS2

RNF103-CHMP3

1: extrinsic to internal side of plasma membrane
9: eukaryotic translation initiation factor 2 complex

N
x
=
=

25/28/29/30/31/32

Z
L
T
o

8: eukaryotic translation initiation factor 2B complex |

7: COPI vesicle coat
16: transcriptionally active chromatin
21: COPI-coated vesicle membrane

15: nuclear nucleosome
20: COPI-coated vesicle

6: cis-Golgi network

14: Barr body

19: trans-Golgi network transport vesicle

5: clathrin-coated vesicle

4: trans-Golgi network |

3: ruffle

|
11: SCF ubiquitin ligase complex

2: heterotrimeric G-protein complex

13: nucleosome |

12: SNARE complex

18: endoplasmic reticulum-Golgi intermediate compartment membrane

10: centriole |

17: endoplasmic reticulum-Golgi intermediate compartment
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Metazoa

Fungi

Plants

Protists

Protein

PG

DNAJC6

1/2

AKR1C4

AKR1D1

AKR1B1

AKR1C2

AKR1C2

AKR1C3
ANKRD62
METTL21B

3/4/5/6

TMED7
AKR1C1

NFKBID

7/8/9/10/11/12

13
13

TLR9

GK
GK2

VPS26A

10/11/14/15

14

VPS26B

16/17/18/19/20

VPS33A

TRIM10
DUSP27

PFKFB3

PFKFB1

21/22

NUTF2
LDHALGA

23/24125

26

WIPI2
LRRC59

DPP9
VCPKMT

CEBPZ
TRIM21
ALDH3B2
ALDH4A1

27128129

17: HOPS complex ||

7: basolateral plasma membrane
25: pre-autophagosomal structure membrane

16: early endosome

15: vesicle
24: autophagic vacuole membrane

6: endoplasmic reticulum-Golgi intermediate compartment membrane
14: retromer complex

|
23: autophagic vacuole

13: mitochondrial outer membrane

22: nuclear pore

12: lysosome

5: endoplasmic reticulum-Golgi intermediate compartment
21: microtubule cytoskeleton
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Metazoa

Fungi

Plants

Protists

Protein

PG

NIT2
ALDH5A1

CTH
ALDH6A1

CBS

ALDH7A1
ALDH8A1
ALDH3A?2
ALDH3A1
ALDHI1L1

IMPA2

21314
2/3

GNAQ
GNA14

TRAPPC3L

5/6/7/8/9/10

WIPI1
LRCH2
ANKRDA45

UCKL1
UBE2Q2

TMTC3
DDX23
NSDHL

HIST1H2BM

11/12

13
14
14
14
14
14
14

HIST1H2BN

HIST1H2BO

HIST2H2BE

HIST2H2BF

HIST3H2BB

14/15
14

HIST1IH2BA
HIST1H2BB
LOC100506545

14
14

HIST1H2BC
HIST1H2BD

HIST1H2BE

8: pre-autophagosomal structure |

|| 7:endosome membrane ||

6: clathrin-coated vesicle

5: autophagic vacuole membrane

13: lipid particle

4: nuclear membrane

3: heterotrimeric G-protein complex |

10: trans-Golgi network

2: extrinsic to internal side of plasma membrane

1: peroxisome

15: extrinsic to plasma membrane

14: nucleosome |

12: U5snRNP ||

11: catalytic step 2 spliceosome |

9: pre-autophagosomal structure membrane
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Plants
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HIST1H2BF

HIST1IH2BG

HIST1H2BH

HIST1H2BI
HIST1H2BJ

|

|

|

|

|
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|

|
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|
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TRIM74
TRIM43B
TRIM43
SH3YL1
AADAT
PFKFB2
RBKS
ABTB2
ANKRD33B
UNC45B

LRCH3

ZMIZ1

ZMIZ2

719

PIAS2

10/11

PIAS3

9: PML body ||

8: nuclear replication fork ||

| 7: nuclear speck |

6: ruffle membrane

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

4: endosome ||

3: late endosome membrane |

2: COPI vesicle coat

11: synapse

1: nucleosome

10: dendrite
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Metazoa

Fungi

Plants

Protists

Protein

PG

N
~
—

PIAS4

PIAS1
PPM1M

4/5/6/71/8

STX2
STX12

HEATR1

6/9/10/11/12

13
14
15

wwox (i}

CHMP2A

ITSN2
DECR2

16

17/18/19/20

21

SF3B3

EIF3B
SLC25A1
SLC25A10

SLC25A11

SLC25A12

SLC25A13

SLC25A14

SLC25A15

SLC25A16

16/22/23

SLC25A17

SLC25A18

SLC25A19

SLC25A2
SLC25A20

SLC25A21

24
24

TNPO1
TNPO2

SLC25A22

SLC25A26

SLC25A28

SLC25A29

SLC25A3
SLC25A30

25/26

SLC25A31

10: endosome membrane

18: small nuclear ribonucleoprotein complex

9: BLOC-1 complex [l

8: transport vesicle
17: catalytic step 2 spliceosome

23: peroxisomal membrane

7: midbody

16: peroxisome

22: integral to peroxisomal membrane

6: membrane raft |

5: cell-cell junction
15: late endosome membrane

I
14: microvillus

21: eukaryotic translation initiation factor 3 complex

4: basolateral plasma membrane

13: ribonucleoprotein complex

3: nuclear speck

2: PML body
12: SNARE complex

1: nuclear matrix
11: phagocytic vesicle

26: flagellum

20: Ul2-type spliceosomal complex

25: cilium

24: nuclear pore |

19: spliceosomal complex
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Metazoa

Fungi

Plants

Protists

Protein

PG

SLC25A32

SLC25A33

UCP1

UcpP2

UCP3
SLC25A34
SLC25A36

SLC25A37

SLC25A38

SLC25A39

1

SLC25A4
SLC25A40
SLC25A41

SLC25A42
SLC25A43

SLC25A44
SLC25A45

SLC25A48

SLC25A5
SLC25A6

PRMT8
RBM15B

5

EIF2A
CHKA
100508457
100510457

6/7

GNA11l
LRCH1
ABCC3
GNAT3
GNAT1
IGFALS
SMYD1
SLC9A4

6/7/8/9

6/7/8/9/10/11

12

PGLS

6: extrinsic to internal side of plasma membrane

12: basolateral plasma membrane

5: eukaryotic translation initiation factor 2 complex |

11: photoreceptor outer segment membrane

4: mitochondrial inner membrane presequence translocase complex

9: photoreceptor outer segment

3: MMXD complex

2: mitochondrial nucleoid

1: mitochondrial outer membrane

10: photoreceptor connecting cilium

8: photoreceptor inner segment

7: heterotrimeric G-protein complex
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Metazoa

Fungi

Plants

Protists

Protein

PG

1

RASA4

YIPF6
SPHK1

POLI
NLRP1
NACAD

2

NACA2

3/4/5/6

VAMP1

NAA16
PCGF1

IPO9
ANKRD36
HSPE1-MOB4

KANK4
SRD5A1

9/10

11/12/13/14/15

VPS11

LRG1

ADK
DHRS12

16/17/18/19/20/21

GNAS
PHLPP2
LRRC40
MOCOS

22

CCNA1l

CCNI
CCNO

23/24

CCNAZ2
CCNB1
CCNB2
CCND1
CNTD2
CCND2
CCNE1
CCNE2

25/26

22
27

27128129

27

|
16: extrinsic to internal side of plasma membrane

7: PcG protein complex

6: synaptic vesicle membrane |

15: lysosomal membrane

5: neuron projection

14; late endosome membrane

4: mitochondrial outer membrane

13: HOPS complex

3: endocytic vesicle membrane

11: endocytic vesicle

2: NLRP1 inflammasome complex

10: myelin sheath
18: intrinsic to membrane

1: intrinsic to internal side of plasma membrane

25: condensed nuclear chromosome outer kinetochore

23: female pronucleus

22: microtubule cytoskeleton

21: transport vesicle

I
20: trans-Golgi network membrane

12: endosome

9: cell body fiber

17: heterotrimeric G-protein complex

8: nuclear pore

24: male pronucleus

19: ruffle |
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Metazoa

Fungi

Plants

Protists

Protein

PG

< ol
: e
™M m
O 0
A T
n

™
an}
Z
]
]

° g
£9§

O T
NBD
= O
<

<
—
m
N~
—
[m)
n
I

1/2
3/4

SLCOA1

SLC9A7

SLC9AS8

5/6
718

SLC9A9

SLC9A3

NIT1
FAP

TMEM30A

9/10/11

8.2

12/13/14/15/16/17/

IFT88

HSD11B1L
ARHGAP22

MSRB2
MSRB3

21/22/23

SRI

SDSL
RHOBTB1
ANKRD33
DNAJC28

FBXL20

SLIT2
UCHL3
HSD17B8

24

NOL10
MRE11A
TRAPPC3

25/26/271/28

29

30
31

PODN

TAFIL

17: microtubule basal body
25: chromosome, telomeric region

7: brush border ||  8: brush border membrane

16: intraflagellar transport particle B

6: recycling endosome

15: cilium axoneme

22: vesicle

5: late endosome membrane

4: trans-Golgi network
13: centriole

12: apical part of cell

3: recycling endosome membrane

11: lamellipodium membrane

2: membrane raft

10: lamellipodium

1: basolateral plasma membrane

23: Z disc

14: cilium

21: sarcoplasmic reticulum membrane

20: photoreceptor connecting cilium

19: motile primary cilium

9: invadopodium membrane

24: mitochondrial envelope ||

18: microtubule-based flagellum
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Metazoa

Fungi

Plants

Protists

Protein

PG

1

SBF2

SBF1
IDH3B

IDH3G
SLC27A5

2/3
4/5

LSM10
AHCYL1

AHCYL2

DBR1

AHCY
PSMD9
CHRAC1

718

9/10

PTPDC1

11
12
13
14

PANK?2
PANK1

13/15

16/17/18/19

20/21

INPP5K
INPP5E

22123/24125/1261/27 ]

30
30

BBS4
ERGIC2

ERGIC3

30/31

ERGIC1

REV1

32

uBD
SORD

33/34/35

ADH5

6/36

ALDH1A2

8: proteasome regulatory particle, base subcomplex ||

14: peroxisomal matrix

7. proteasome regulatory particle

6: melanosome Il
13: transcriptional repressor complex

5: U7 snRNP

4: Cajal body
12: cell periphery

11: mitochondrial intermembrane space

3: integral to endoplasmic reticulum membrane

2. basal plasma membrane
10: epsilon DNA polymerase complex

1: vacuolar membrane

16: neuron projection |

26: microtubule basal body

15: synapse
I

25: cilium membrane

24: centriole

21: Golgi cisterna membrane

20: cilium axoneme

9: chromatin accessibility complex

23: centriolar satellite

22: BBSome

||  19: trans-Golgi network

18: ruffle membrane

17: ruffle
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Metazoa

Fungi

Plants

Protists

Protein

PG

1/2

SI

100508894

ALDH1A3

3/41/5
6/7

IQSEC3
ARHGAP24

SDR42E1

8/9/10

7.3

100290337

11

ANKRDA40
PRPSAP2
PRPSAP1

TRIM60
RPTOR

12/13/14

7.2

HSDL1
PTPLAD1

LRRTM4

15

SHOC2
LRRC8C
LRRTM2

TRIM25

16

RPLP2

17/18/19
20/21/22

PEX5
CcbDC27
STX1A

ATP6V1El

23/24125126/27128/
30/31/32/33

33/34

ATP6V1E2

WRNIP1

BYSL

26/35/36/37

STX7
METTL18
ANKRD13A

38
39

RAD23A

SNCAIP

27140

SVOP

9: Cul4B-RING ubiquitin ligase complex

8: Cul4A-RING ubiquitin ligase complex

6: cell projection ||  7:focal adhesion ||

5: trans-Golgi network |

4. postsynaptic membrane

3: inhibitory synapse |

2: membrane raft

10: Cul4-RING ubiquitin ligase complex

18: peroxisomal membrane

1: brush border

27: synaptic vesicle membrane

17: peroxisomal matrix
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Log-likelihood Ratio Scale

ABSENCE

PRESENCE

Gene set "photoreceptor outer segment”, Page 13

ECM 10,

10 20 30 40 50 60

0

LOSS

GAIN

Num of Predicted Genes: 500

Num of ECM Genes: 1.

Last Common Ancestor
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Metazoa

Fungi

Plants

Protists

Protein

PG

1

PUM2

PUM1
SEC14L5

IPO4

SEC14L1
LRRCS8E

ALG2
RRAGC
RSL24D1P11

3

LRRC18

SLC25A25

NFX1

PPAN-P2RY11

ASCC3

4/5

FBXL7

FLII
IBTK

METAP1D

CDKL2

6/7
8/9
10

VPS53
YEATS4

UHRF2
UBL4B

ISG15
ZFANDA4

3/11/12/13/14/15

VPS33B

FMNL3
DIAPH3

MDH2

MPI
TBC1D9

CPN2

8: NuA4 histone acetyltransferase complex |

7: GARP complex
15: platelet alpha granule

6: endosome membrane

14: lysosomal membrane

5: ubiquitin ligase complex

13: late endosome membrane

4: SCF ubiquitin ligase complex

11: HOPS complex

3: lysosome

2: nuclear pore
10: nuclear heterochromatin

1: cytoplasmic stress granule

9: nuclear matrix

12: late endosome |
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15/16/17/18/19
18/19/32/33/34/35/

20

20
20/21/22123/24

1/2/3
26/27/28/29

4
30/31

5/6
718

9
10/11
12
13/14
25

25

39

27
40/ 41
42143

6.3

9: PML body
25: preribosome, small subunit precursor

19: synapse

18: neuron projection

8: protein phosphatase type 2A complex

|
17: lamellipodium

24: RNA-induced silencing complex

7: mitochondrial outer membrane

16: endocytic vesicle

15: coated pit

6: nuclear envelope
23: eukaryotic translation initiation factor 4F complex

5: apoptosome
14: Golgi stack

13: chromosome

22: cytoplasmic stress granule

4: small-subunit processome

3: U5 snRNP
12: intermediate filament cytoskeleton

2: nuclear speck
|| 21: cytoplasmic mRNA processing body

11: HOPS complex

Last Common Ancestor

Num of ECM Genes: 1.

ECM 10,
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PRPF8
UTP11L
UACA
PPP2R2B
PPP2R2C
PPP2R2D
PPP2R2A
CHD1
LRCH4
PPM1J
AKTIP
RNF135
XRN1
LENGS
NSFL1C
ITSN1
EIF4E1B
EIF4E2
EIF4E
SH3RF2
SLC9A2
RRP1
RRP1B
PEXS5L
BDH2
DHRS1
DCXR
VAMP7
ARPC4-TTLL3
POLR3F
CCNG1
UBTD2
UBTD1
SLC9AG6
FBXO8

Protein

PG

1: catalytic step 2 spliceosome

10: FHF complex
20: mRNA cap binding complex
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Metazoa

Fungi

Plants

Protists

Protein

PG

1/2

N~
m
N~
—
a
0
T

ATP6V1H

MSRB1

3/5

SvzB
UCHL1

6

VBP1

|| 6: prefoldin complex

5: acrosomal vesicle

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

3: synaptic vesicle membrane [l

2: transcriptionally active chromatin |

1: Ski complex
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Metazoa

Fungi

Plants

Protists

Protein

PG

1/2/3/4/5/6

718

PTPRK

PTPN1
PTPN11

PTPN14

PTPN18

PTPN2
PTPN21

PTPN22

PTPN7
PTPRA

10

PTPRE

11/12/13
3/14/15

PTPRF
PTPRM
PTPRN2

16/17/18

2/13/15/19/20/21

PTPRO

PTPRQ

PTPRR

PTPRS

PTPRT
PTPRD

PTPRN
PTPN13
PTPN20B

15/21/22

23/24125

PTPRC

PTPN4
PTPRB

PTPN5
PTPN3
PTPN12

26 /27

PTPRU

PTPRH

PTPNG6
PTPRZ1

28129

PTPRG

RCL1

18: transport vesicle membrane

9: internal side of plasma membrane

17: terminal button

26: cell projection

8: early endosome

16: secretory granule
25: membrane raft

7: cytoplasmic vesicle

15: lamellipodium
24: focal adhesion

6: photoreceptor outer segment
14: cell-cell adherens junction

23: external side of plasma membrane

5: leading edge membrane Il

||  4: dendrite |
12: excitatory synapse

3: cell-cell junction

2: axon

10: intermediate filament cytoskeleton

1: adherens junction
19: dendritic spine

28: perineuronal net

13: growth cone

11: endosome [l

20: lateral plasma membrane

27: podosome

22: cell body ||

21: neuron projection
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TATDN3
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TRMT1
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TMEDA4
TMED9
TMED2
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RNASEH2A

12

N4BP2
OVvOL3

RNF41
UBQLN3

13

GAR1
OVvOoL3

5: endoplasmic reticulum-Golgi intermediate compartment membrane

12: ribonuclease H2 complex

4. endoplasmic reticulum-Golgi intermediate compartment

10: zymogen granule membrane

3: lysosomal membrane

9: Golgi cisterna membrane

2: histone acetyltransferase complex

8: COPI-coated vesicle membrane

1: glycosylphosphatidylinositol-N-acetylglucosaminyltransferase (GPI-GnT) complex

13: Cajal body

11: growth cone

7. COPI-coated vesicle |

6: trans-Golgi network transport vesicle
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1/2/3
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-
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17.6
8.9

1: cytoplasmic part

EPX
MPO
MFGES

718

9/10/11

1.0

1] H 1Ty | ™ Frrasrey

9: external side of plasma membrane Il

8: secretory granule ||

7: lysosome |

6: neuron projection Il

5: endoplasmic reticulum lumen

4: caveola Il

3: photoreceptor outer segment

11: extrinsic to plasma membrane

2: nuclear envelope

10: extracellular matrix
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18: brush border membrane

9: nuclear inner membrane

8: chromatin
17: basolateral plasma membrane

7: PML body ||

16: basement membrane

6: actin cytoskeleton
24: sodium:potassium-exchanging ATPase complex

15: lysosome

5: stereocilium

14: endosome

4: photoreceptor outer segment membrane

3: photoreceptor outer segment

20: muscle thin filament tropomyosin

2: microvillus membrane ||

1: brush border

23: melanosome

13: clathrin-coated endocytic vesicle

21: stress fiber

12: secretory granule

11: nuclear outer membrane

10: nuclear matrix

22: caveola

19: receptor complex
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8: chromosome, telomeric region

14: caveola

| 7: filopodium |

|| 6: zonula adherens
13: anchored to external side of plasma membrane

5: cell-cell junction

12: anchored to plasma membrane

4: vacuolar proton-transporting V-type ATPase complex

11: AP-1 adaptor complex

3: melanosome Il
10: external side of plasma membrane

2. pronucleus

1: photoreceptor outer segment

15: troponin complex

9: nuclear telomere cap complex

16: extracellular matrix
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proteinaceous extracellular matrix
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SMN complex
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Metazoa

Plants

Protists

Protein

PG

—

C2orf71

C20rf88

2131415

VGF

C170rf58
TCP10L2

TCP10
Clorf127

718

BSND
SMIM3
TMEM159

PNRC1
LOC646543

RAI2
SFTPC
Clorf216
FAM196A
FAM196B

MS4A18

FOXP1
BRICD5
MS4A18

BCL2L15

C30rf80

6/9

AJAP1
GPR160
KIAA0101

TMEM158
SOGA2P1

LOC100506514

10

COX14

11/12/13

SRGN

Il 9: adherens junction

8: multivesicular body

7: lamellar body |

6: basolateral plasma membrane ||

5: transport vesicle

4: secretory granule membrane

2. cytoplasmic vesicle || 3: neuron projection |

1: photoreceptor outer segment
10: mitochondrial membrane

13: zymogen granule

12: platelet alpha granule lumen

11: mast cell granule ||
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