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

Dataset:

Num of genes in input gene set: 4
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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4: polysome

2. eukaryotic translation initiation factor 2 complex || 3: eukaryotic translation initiation factor 2B complex ||

1: cytoplasmic stress granule
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EIF3B

ITSN2
PRMT8
RBM15B
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SF3B3
SLC25A1
SLC25A10

SLC25A11

SLC25A12

SLC25A13

SLC25A14

SLC25A15

SLC25A16

3/9/10

SLC25A17

SLC25A18

SLC25A19

SLC25A2
SLC25A20

SLC25A21

SLC25A22

SLC25A26

SLC25A28

SLC25A29

SLC25A3
SLC25A30

11/12

SLC25A31

SLC25A32

SLC25A33

SLC25A34

SLC25A36

SLC25A37

6: small nuclear ribonucleoprotein complex

5: catalytic step 2 spliceosome

12: flagellum

4: eukaryotic translation initiation factor 3 complex |

3: peroxisome ||

9: integral to peroxisomal membrane

2: late endosome membrane

8: Ul2-type spliceosomal complex

1: eukaryotic translation initiation factor 2 complex

7. spliceosomal complex

11: cilium

10: peroxisomal membrane
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SLC25A38

SLC25A39

SLC25A4
SLC25A40

SLC25A41

SLC25A42

SLC25A43

SLC25A44

SLC25A45

SLC25A48

2/3

SLC25A5
SLC25A6

TNPO1
TNPO2

UCP1

UcpP2

UCP3

100508457
100510457

NAA15
AHCYL2

AHCY
AHCYL1

DBR1

71819

DDB1
100290337

10

10/11/12/13

13/14

ATP6V1E1

ATP6V1E2

15/16

VPS53
DIAPH3

FMNL3

MDH2

MPI

7: Cul4A-RING ubiquitin ligase complex

5: nuclear pore || 6: melanosome ||
13: proton-transporting two-sector ATPase complex, catalytic domain

12: proton-transporting two-sector ATPase complex

4: mitochondrial inner membrane presequence translocase complex

10: microvillus

3: MMXD complex

9: Cul4-RING ubiquitin ligase complex

2: mitochondrial nucleoid

1: mitochondrial outer membrane

11: endosome

16: GARP complex

15: endosome membrane

8: Cul4B-RING ubiquitin ligase complex
I

14: acrosomal vesicle
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-~
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—

ITSN1
LENGS
NSFL1C
HSD17B14

6/7

sLc27as 1

UBXN2B

HPGD
RALYL
HSD17B7

PRPF39

8/9

LSM10

10/11

12/13

STX5
100510546

PDCD2L

14
15

XAB2
hspi7s il

UCHL3
RABL6
PANK?2

16

BTF3
CAPN3
GAPVD1

17/18/19

20

EPS15L1

SSRP1

LDHB
VAMP7

4]5/13/21/22/23/2¢

DHRS1

BDH2

27128

DCXR
HSD17B10

SUCLG1
RANBP10

29

20/30/31

ZNRF1
ZNRF2
TBC1D21

23/32/33

11: integral to endoplasmic reticulum membrane |

10: basal plasma membrane ||

[l 8: Cajal body || 9: U7 snRNP Il
15: mitochondrial envelope 16: mitochondrial intermembrane space

7. Golgi stack

6: chromosome

14: catalytic step 2 spliceosome

5: synapse ||

4: neuron projection |

3: lamellipodium

12: endoplasmic reticulum-Golgi intermediate compartment membrane

2. endocytic vesicle

1: coated pit

17: myofibril | 18: T-tubule |
27: brush border

26: transport vesicle membrane

25: phagocytic vesicle membrane

13: SNARE complex
22: late endosome membrane

24: phagocytic vesicle

23: lysosomal membrane ||

21: apical part of cell |

|| 20: endosome

19: Z disc
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DDX23

HIST1H2BC
HIST1H2BD
HIST1H2BE
HIST1IH2BF
HIST1H2BG
HIST1H2BH
HIST1H2BI
HIST1H2BJ
HIST1H2BK
HIST1IH2BL
HIST1H2BM
HIST1H2BN
HIST1H2BO
HIST2H2BE
HIST2H2BF

7: endoplasmic reticulum-Golgi intermediate compartment membrane

6: guanyl-nucleotide exchange factor complex ||

12: cis-Golgi network

5: COPI vesicle coat

11: synaptic vesicle membrane

4: clathrin adaptor complex

10: intermediate filament cytoskeleton

3: SCF ubiquitin ligase complex

9: nuclear matrix

2: ribonucleoprotein complex

8: endoplasmic reticulum-Golgi intermediate compartment

1: cytoplasmic mRNA processing body
15: nucleosome

14: U5 snRNP ||

13: catalytic step 2 spliceosome |
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9: clathrin-sculpted gamma-aminobutyric acid transport vesicle membrane |

8: clathrin-coated vesicle

7. COPI vesicle coat |

6: nuclear pore

12: endocytic vesicle membrane
19: heterotrimeric G-protein complex

5: peroxisome |

4: peroxisomal membrane
11: clathrin-sculpted monoamine transport vesicle membrane

3: peroxisomal matrix

2. extrinsic to plasma membrane

10: clathrin-sculpted glutamate transport vesicle membrane

16: synaptic vesicle membrane

1: nucleosome

15: SNARE complex

14: secretory granule membrane
21: oligosaccharyltransferase complex

13: neuron projection ||

17: brush border membrane

22: cytoplasmic membrane-bounded vesicle

20: melanosome

18: extrinsic to internal side of plasma membrane |



Log-likelihood Ratio Scale

ABSENCE

PRESENCE

Gene set "eukaryotic translation initiation factor 2 complex", Page 9

ECM 3,

10 20 30 40 50 60

0

LOSS

GAIN

Num of Predicted Genes: 500

Num of ECM Genes: 1.

Last Common Ancestor

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

snuneueQ
onedojeb'\
snjrebo
sijealdoJrx

sipuiAoJBIu |

saduiqni4

B sadie|'o

ouaI'g

sireunsalury

= SISUB129A'N
ele|idediubewH
snreindind'g
sualaeype’ |
aepliojy'd

_nq snielasejanbuinbp
ndAbae 'y

eInasqoopnasdQ
|n Ja1sebouejpwrg
wnauejses’ |
owrg

Iﬂm_ccwa_:S.Z
elsjljlpwy
snuewny'd
wnsidy
xa|nd-q

suebajgD
l aeshbliqgD
| I— 1Ikeewr g

ljuosuew’s
BllasoI's

S11|091A81G N

IMezIezomo D

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

eeige|b D
_I elodsAjod A
1IxXnorz
sueJa|0l0WIaYY ]
nem-y
11dAssob vy
snoe|

sisualulignp'o
suesiqeD
sijealdord
sniodsibuojo ]
sidns's
HpuowdI||INB'

_ luasuey-q
aeluelsn|'D
siiolsed d

eankjodiyA
wniodsouepw ]
wniopoud
_n— lisepesod-)
siwwry
= — 11S9a.1N
sue|npiuy
Jsbiuy
aezAlo'y
snae|l'Y
LIByasiy'N
sniebiwn)y
snieAe|dy
wnuabosAiyod
eUlIBSUR d
BSSRION
ERIPIONN
wnJeaulwelb 4
wnioljoia|as's
euURI|I9YON)' g
aqwod's

10102197
aunwwoo's

_| wnuodsosAlyod

ﬂ suew.liojoauD

©s0qo|b’IN

snuAboioew y

wnaploasip'd

suayesy ]
SIUNWWoo' Yy
edJseooyouird

RIBJIUIA'A

B|NRIUNITIN
snoluodel

eueleyry
elRIAI'Y
uoAyoeisip'g

_nmS:mm.O

_l_.l sfew'z
10]0210°'S
ljjiopusjsow’s

1 oo
Inpleyuidl o

e snuuewidnoO

11aqnib N

aejoJaw’)
[ Wwnjnuiodliyd

e cuRUOpNBS' ]

suelsajul'd
ejiydowlsyy L

el]@INneI19) d
npoAd
laybiaqgd
Ipneqeyo’d
wnJediofe)d
XeAIN' d
IS9|MOUX'd

—_— e
ele|nuue |

sinoqQ'g
{ wnaredD
L siuwwoyo
lpuoh 1

sisual|izeiq

[ H Jofew

— wniuepulr

19oN1Q° L

sijeulben |
—| eljques

r ‘edsip3

L eonfoisiya

IINoa1uN9'g
soj0/AIeM0l1d

LLR Notes

suaides'H
sniner'g
sueljiwe)o
sninasnw-y
BJ0IOS'S
BolISawWop N
snuijeue Q
onedojeb '\
snjrebo
sijealdosrx
sipuInolBIu |
sadugni4
sadire|o
ouarg
sifeunsaury
SISUB199A'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
eonoJe's
snxopeJteds
9RISINGIBD'S
sel)IW'S
snueAeq's
erelqge|b D
rviodsAjod A
11XnoJsz
sueJajolowlayy
Hem
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
TECEIND
sugnpiuy
Jlabiuy
aezAio'y
SnAe|}' Y
BYISII'N
sniebiwnyy
snjeAe|o’y
wnuabosAiyod
eullasue d
BSSeIO’N
eosLIB N
wnJreaulwelb 4
wn.iolj043|9s's
euel@)ony'g
aquwod's
10]021g"1
BaJlaUIDD
aunwwoo's
wnuodsosAlyod
suewJ0j08UD
sipAewrn
esoqo|b N
snyejound's
snuAboioew y
wnaploosip'g
suayesy ]
SIUNWWOo9'y
edJeooyslird
RISHIUIAA
B|NRIUNII N
snoluodel
eueleyry
elrRIAI'Y
uoAyoeisip'g
BAIIRS O
skew'z
10]021g’'S
ljjlopus|jpowrs
sualed d
1a1ed’ A
Inpreyuisrd
1unero
snulewIdnN|’ O
aqnib N
ae|oJlawWD
wninuiooul d
eueuopnasd ]
sueisajuld
eliydowuayy L
el[@inelalrd
oA d
1oybiaq'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
RIS
1IN21uN9'3
sajo0hieyolid

Metazoa

Fungi

Plants

Protists

Protein

PG

DUSP4
DUSP5
100290651

DUSP6
DUSP7

1/21/3

SSH1

SSH2

SSH3

RNF103-CHMP3

4/516

ERCC4

USP30
VPS35

LSM1
TRIM43
TRIM43B

TRIM74

10

ADH4
ADH1A

ADH7
ADH1B
ADH1C

11

PGM1

12/13

FBXL7

EIF1B

EIF1

RBM14-RBM4

14/15

SF1
HMGB1

16/17/18

2/177/19/20/21122/:

22

MYO10
MYO7B

24125126127

28

TRRAP
ATP6V1C2

ABTB2
ANKRDS33B

PANK3

8: endosome
16: condensed chromosome

7: mitochondrial outer membrane [l

6: nucleotide-excision repair complex Il

13: ubiquitin ligase complex

5: nuclear chromosome, telomeric region

12: SCF ubiquitin ligase complex

4: chromosome, telomeric region

3: midbody

10: microtubule cytoskeleton

2: lamellipodium |
18: transcriptional repressor complex

1: cleavage furrow

25: PCAF complex

|
24: NuA4 histone acetyltransferase complex

15: spliceosomal complex

14: ribosome

21: filopodium tip

20: filopodium membrane

11: actin cytoskeleton

9: ribonucleoprotein complex

17: neuron projection

23: ruffle

22: myosin complex |

19: cell cortex
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718
6/9
10
11/12
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UCHL1
RAVER2
UNCA45B

RQCD1

ZMIZ2
PIAS1
PIAS2
PIAS3
PIAS4
ZMIZ1
CLP1
CCRN4L
PDE12
ANGEL1
ANGEL2
MYCBP2
GMPS
100294376
RBM5
FHOD1

14/15

16 /17
1/18/19/20
21/22

23

CCNF
PLCE1
NACAD
NACA2
FBXL14
720540 Wi}
ESYT2
STX7
EHD2
ANKRD36
EIFAG3
SEL1L2
FHOD3

10: tRNA-intron endonuclease complex

19: late endosome membrane

9: nuclear matrix

6: PML body | 7: dendrite | 8: synapse |
18: early endosome membrane

17: SCF ubiquitin ligase complex

5: nuclear speck ||

4: nuclear replication fork [l

14: bleb

22: recycling endosome membrane

3: cytoplasmic mRNA processing body

2. lysosome |

12: microtubule cytoskeleton

1: lysosomal membrane
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13: spliceosomal complex

21: endosome membrane

I
20: SNARE complex

11: axon
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5: eukaryotic translation initiation factor 2 complex | 6: eukaryotic translation initiation factor 2B complex

4: nuclear membrane [l

3: heterotrimeric G-protein complex

10: synaptobrevin 2-SNAP-25-syntaxin-la complex

2: extrinsic to internal side of plasma membrane

11: peroxisome

8: vesicle || 9: Zdisc |

7. sarcoplasmic reticulum membrane
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ALDH5A1
ALDH6A1
ALDH7A1
ALDH8A1

NIT2
ALDH3A1

CTH

ALDHI1L1
TRAPPC3

1

LNX1
DNAJC6

2

CULS
ESYT1
TAF1L
FBXL2

3

NUDC
NUDCD3

4/5

ALDH1A1l
ALDHY9A1
ALDH1B1

6

METTL21B

7/8/9/10/11/12

7113

ARHGAP24

PPM1M
NAP1L2

14
14

NAP1L4

CAP2
FHDC1
GNA15

TRIM60

15/16

QKI
CAPN2

17

8: internal side of plasma membrane
16: heterotrimeric G-protein complex

7. cell projection ||

15: extrinsic to internal side of plasma membrane

6: axon

5: proteasome regulatory particle, base subcomplex ||

4. proteasome regulatory particle |

12: Schmidt-Lanterman incisure

3: transcription factor TFIID complex

11: PML body

2: Cul5-RING ubiquitin ligase complex

1: TRAPP complex

14: chromatin assembly complex [l

13: focal adhesion ||

10: neuron projection

9: myelin sheath adaxonal region

17: chromatin
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PTPLAD1

NFKBID

TRIM25
LRCH2
TBPL1

WRNIP1

1

ATG7

BYSL
GALE
PSMD3
SNCAIP

CEPT1

EPT1

IPMK
RAD23A

3
6

SRR
GNAT2
PFKFB1

7/8/9/10/11

PFKFB3
RSL24D1P11

SLC25A25

PRMT5
ASCC3
METAP1D

IBTK
YEATS4

12/13

CDKL2
VPS33B

14/15/16/17/18/19

NFKBIB

ZFAND4

UBL4B

1ISG15
UHRF2

20

14/16/17/21/22

23124125

VPS11
EXOSC10

14: HOPS complex

23: exosome (RNase complex)

7: extrinsic to internal side of plasma membrane

|
12: NuA4 histone acetyltransferase complex

6: apical part of cell

5: nuclear membrane |

3: proteasome complex || 4: presynaptic membrane
11: photoreceptor outer segment membrane

10: photoreceptor outer segment

2: proteasome accessory complex

9: photoreceptor inner segment

1: transcription factor TFIIA complex
8: heterotrimeric G-protein complex

13: nuclear matrix ||

22: endosome

20: nuclear heterochromatin

17: lysosomal membrane

16: late endosome membrane

21: endocytic vesicle

19: platelet alpha granule

18: lysosome ||

15: late endosome
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PRPF8

-

UACA
SH3YL1

CHD1
PPM1J
RASA4

RNF135

10
11

XRN1
CLINT1
DECR1

12

ARIH1

G3BP1

ATG3
SDAD1
ALDH1L2

13/14

SV2B
CEBPZ

12/15

FBXO8
SLC9AS8

16 /17
18/19
20/21

SLCYA9

SLCY9A1

SLC9A3

15/22

SLC9A7
GABARAP
GABARAPL1

23/24125126/27128/

24/30/31/32/33

24125/26/34/35
24125/ 26

36

MAP1LC3C
GABARAPL2

ATP6V1H

37/38/39/40/41/42/

MYOT7A
TMEM30A

PUS7
PUS7L

17: recycling endosome

9: intrinsic to internal side of plasma membrane

16: late endosome membrane

8: ruffle membrane

7: nuclear envelope
15: trans-Golgi network

|
14: synaptic vesicle membrane

6: apoptosome

22: recycling endosome membrane

5: U5 snRNP

13;: acrosomal vesicle

4: nuclear speck

12: ubiquitin ligase complex

3: catalytic step 2 spliceosome

|
11: clathrin-coated vesicle

2. 6-phosphofructokinase complex

1: myofibril

25: autophagic vacuole membrane

24: autophagic vacuole

23: actin cytoskeleton

21: brush border membrane

20: brush border

10: intermediate filament cytoskeleton
18: basolateral plasma membrane

19: membrane raft |
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Plants
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Protein

PG

UTP18
POLE2
RANBP9

- N M <

IPO11
PFDN5
MAP3K5

5/6/7

SEC22B

KCNAB1

TRIM38
NCAPD2

8/9/10/11

12

GK2

6: endoplasmic reticulum-Golgi intermediate compartment membrane

12: mitochondrial outer membrane

5: endoplasmic reticulum-Golgi intermediate compartment
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Gene set "eukaryotic translation initiation factor 2 complex",
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Num of Predicted Genes: 500
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Metazoa

Fungi

Plants

Protists

Protein

PG

1/2

EIF2B1
EIF2B2
EIF2B4

TGDS
GALE
USP30
ALDH1L2

4/5

DHRS4

6/7/8/9/10

STX12
DHRS4L1

11

UXS1

12/13/14

DUSP7
DUSP8
DUSP9

CBR4
DUSP1
DUSP14

15

DUSP16

DUSP2

16
16

STT3A
STT3B
DUSP22

DUSP26

DUSP5
DUSP10

17/18/19

SSH1

SSH2

SSH3
DUSP28

DUSP18

DUSP19

I
16: oligosaccharyltransferase complex

7: endosome membrane

6: BLOC-1 complex |

15: cytoplasmic membrane-bounded vesicle

5: peroxisome ||

4: peroxisomal membrane ||

3: mitochondrial outer membrane [l

| 2. eukaryotic translation initiation factor 2B complex

1: eukaryotic translation initiation factor 2 complex

| 13: lysosome | 14: TORC1 complex

12: dendrite

11: Golgi cisterna membrane Il

10: SNARE complex
19: midbody

9: phagocytic vesicle Il

8: membrane raft

18: lamellipodium ||

17: cleavage furrow
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Num of Predicted Genes: 500

Num of ECM Genes: 1.
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Metazoa

Fungi

Plants

Protists

Protein

PG

STYX
DUSP13

1/2/3/4

GNA13
DUPD1
100290651

5/6

DCXR
DHRS1

BDH2
VAMP7
VAMPS8

SLC9AG6

7/8/9/10/11/12/13
8/9/13/16/17/18

19/20

TRMT2A

SMYD1
DNAJC6

TMTC3
COASY
TRIM22

21

22123

24125/26127/128/29/

BRCA1
DUSP21

STON1-GTF2A1L

INC

ENTHD1

CAPS

HCFC2

33
34

EPN3

EPN1
HSD17B10

35/36

SVOP
NOTCH3

31/37
37

PSD
PSD4
ALDHY9A1
ALDH1B1
ALDH1A1l

1: brush border membrane
9: lysosomal membrane

17: recycling endosome

8: late endosome membrane

16: early endosome

7. apical part of cell

5: brush border || 6: microvillus [l

4: melanosome |

3: heterotrimeric G-protein complex

2. extrinsic to internal side of plasma membrane

25: BRCA1-BARD1 complex

24: BRCA1-A complex

15: transport vesicle membrane

22: Cajal body

14: synapse

13: SNARE complex

21: mitochondrial outer membrane

12: phagocytic vesicle membrane

20: recycling endosome membrane

11: phagocytic vesicle

19: early endosome membrane

10: neuron projection

18: secretory granule membrane

23: nuclear speck ||
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Metazoa

Fungi

Plants

Protists

Protein

PG

STX16
TRMT10B

2/3

H2AFB2

H2AFB3

H2AFV

4/5
2/3

H2AFZ
H2AFB1
TRMT10C
TRMT10A

6/7/8/9/10/11

TMED2
TMED4
TMED9

8/9/12

ppro [

CUL5

™X2 [

GNAI3

13

14/15/16/17/18

14/15/16/17

GNAI2

PANK3
ANKRD62
RHOBTB1

19

VPS26B

19/20/21/22

VPS26A

23/24125/126/27

16/28/29

VPS33A
RTN4RL2

TRIM10

30/31

NUTF2
SLC38A10

PPM1M
LDHALGA
ANKRD13C

14: extrinsic to internal side of plasma membrane

8: endoplasmic reticulum-Golgi intermediate compartment
23: early endosome

13: Cul5-RING ubiquitin ligase complex

7: COPI-coated vesicle membrane
21: endosome membrane

12: trans-Golgi network transport vesicle

6: COPI-coated vesicle

5: Barr body
11: zymogen granule membrane

4: nucleosome
18: zymogen granule

10: Golgi cisterna membrane

3: transcriptionally active chromatin

2: nuclear nucleosome
9: endoplasmic reticulum-Golgi intermediate compartment membrane

1: SNARE complex

24: HOPS complex

22: vesicle |

20: endosome

19: retromer complex Il

17: midbody |

16: membrane raft Il

15: heterotrimeric G-protein complex
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Metazoa
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Plants
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Protein

PG

SDR16C5

NFKBID

SRR
GNAT2
TRIM21
METTL2B

2/3/4/5/6
71819

METTLS8
METTL2A
HSD17B8

10

UCHL3

11/12/13/14

STX7
TRAPPC3L

ANKRDA45

DTD1
PFKFB4

UBE2Q2

15/16

DDX23
COPZz2

LOC100506545

[ce} o
i N
~ ~
N~ )] D OO OO OO OO OO OO OO O O O
i i D B B B B B B B B I |
U T B T B B O T I I T T O B T B B R |
L B I B B I T B B I I T B I I I S

HIST1H2BE
HIST1H2BF
HIST1IH2BG
HIST1H2BH
HIST1H2BI
HIST1H2BJ
HIST1IH2BK
HIST1H2BL
HIST1H2BM
HIST1H2BN
HIST1H2BO
HIST2H2BE
HIST2H2BF
HIST3H2BB
HIST1IH2BA
HIST1H2BB

7: cytoplasmic mRNA processing body

15: catalytic step 2 spliceosome

6: photoreceptor outer segment membrane

5: photoreceptor outer segment
13: lysosomal membrane

12: late endosome membrane

4. photoreceptor inner segment

11: early endosome membrane

3: heterotrimeric G-protein complex
20: extrinsic to plasma membrane

10: mitochondrial envelope

2: extrinsic to internal side of plasma membrane

1: apical part of cell

14: SNARE complex

| 9: SCF ubiquitin ligase complex

17: cis-Golgi network

8: ribonucleoprotein complex

18: COPI vesicle coat Il 19: nucleosome |

16: U5 snRNP
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Metazoa

Fungi

Plants

Protists

Protein

PG

4/516/7

718

3/9/10/11/12/13
6/9/10/14

15/16
14/15/16/17
6/9/10/14/18

(@] N I © [e¢]
N N N N N
~ ~~ T~ ~
)] - M WO N~ I~ N~
- N N N N N N

S -
SERP=232WwsQx =
IIoxolaXIlsgem
S 9 m F S0 O n =
= = o @) T
wung 0 8
I I 3 o

pa

4
- .2 0 _ ~ z

TRIM43B

TRIM43
GNA1ll
SLC30A3
SLC30A4
SLC30A5
SLC30A8
SLC30A10

SLC30A2
HSD17B14

ANKRDS33B
SLCOA7
SLC9A8
SLCYA9
SLC9A3
SLCOA1
SPTLC2
SPTLC3
SPTLC1

8: heterotrimeric G-protein complex ||

23: brush border

7: extrinsic to internal side of plasma membrane

14: cytoplasmic membrane-bounded vesicle
21: late endosome membrane

6: endosome membrane

|
13: synaptic vesicle membrane

5: endomembrane system

12: synaptic vesicle
19: recycling endosome membrane

4: clathrin-coated vesicle

3: endosome [l

2. COPI vesicle coat |

1: nucleosome

24: brush border membrane

16: secretory granule membrane

15: secretory granule

22: recycling endosome

[l 10: late endosome || 11: neuron projection ||
18: lysosomal membrane

17: transport vesicle membrane

9: cytoplasmic part

20: trans-Golgi network |



Log-likelihood Ratio Scale

ABSENCE

PRESENCE

Page 6

Gene set "eukaryotic translation initiation factor 2 complex",

ECM 4,

10 20 30 40 50 60

0

LOSS

GAIN

Num of Predicted Genes: 500

Num of ECM Genes: 1.

Last Common Ancestor

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

snuieue'Q
onedojeb'\
snjrebo
sijealdoJrx

sipuiAoJBIu |
saduiqni4
sadie|'o
ouaI'g

sireunsalury

SISUB129A'N
ele|idediubewH
snreindind'g
sualaeype’ |

aepliojy'd

_nq snielasejanbuinbp
ndAbae 'y
” elnasgoopnasdQ
Ja1sebouejpwrg

wnauejses |
low'g

Iﬂm_ccma_:S.Z
elsjljlpwy
snuewny'd
wnsidy
xa|nd-q

suebajgD
l aeshbliqgD
| I— 1Ikeewr g

ljuosuew’s
BllasoI's

S11|091A81G N

IMezIezomo D

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

eeige|b D
_I elodsAjod A
1IxXnorz
sueJa|0l0WIaYY ]
nem-y
11dAssob vy
snoe|

sisualulignp'o
suesiqeD
sijealdord
sniodsibuojo ]
sidns's
HpuowdI||INB'

_ luasuey-q
aeluelsn|'D
siiolsed d

eankjodiyA
wniodsouepw ]
wniopoud
_n— lisepesod-)
siwwry
= — 11S9a.1N
sue|npiuy
Jsbiuy
aezAlo'y
snae|l'Y
LIByasiy'N
sniebiwn)y
snieAe|dy
wnuabosAiyod
eUlIBSUR d
BSSRION
ERIPIONN
wnJeaulwelb 4
wnioljoia|as's
euURI|I9YON)' g

aqwod's

10]021g'1
auNwwoo's
_| wnuodsosAlyod

ﬂ suew.liojoauD

T

©s0qo|b’IN

snyejound's

snuAboioew y

wnaploasip'd

suayesy ]
SIUNWWoo' Yy
edJseooyouird

RIBJIUIA'A

B|NRIUNITIN
snoluodel

euelleyry
elRIAI'Y

uoAyoeisip'g
—nm>:mm.o
sfew'z

H 10]0210°'S

lij1opusjpowrs

1 oo

inpleyuisry

e snuuewidnoO

11aqnib N

aejoJaw’)
[ Wwnjnuiodliyd

e cuRUOpNBS' ]

suelsajul'd

ejiydowlsyy L

el]@INneI19) d

npoAd
laybiaqgd
Ipneqeyo’d

wnJediofe)d

XeAIN' d
ISa|MmouX'd
eAted |
ele|nuue |
sinoq'g
{ wnaredD

L siuwoyo

1puob’ L
sisual|izeiq

o

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

LLR Notes

suaides'H
sniner'g
sueljiwe)o
sninasnw-y
BJ0IOS'S
BolISawWop N
snuijeue Q
onedojeb '\
snjrebo
sijealdosrx
sipuInolBIu |
sadugni4
sadire|o
ouarg
sifeunsalulry
SISUB199A'N
ele||idediubew H
snieindind's
sualaeype’ |
seplioly'g
snyelosejanbuinb )
ndAbae'y
aelqueb y
einasqoopnasdg
Jaisebouejpwr-Qg
wnaueises |
uowrg
siuuadinIA‘N
elsjljlpwry
snuewny'd
wnsidy
xa|nd g
suebs|a )
aesbblg D
Ikerewrg
ljuosuew s
B119S0I'S
SIIOJIASIq"IN
Ieziezomo D
eonoJe's
snxopeJteds
9RISINGIBD'S
N IR
snueAeq's
erelqge|b D
rviodsAjod A
11XnoJsz
sueJajolowlayy
Hem
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
TECEIND
sugnpiuy
Jlabiuy
aezAlo'y
SnAe|}' Y
BYISII'N
sniebiwnyy
snjeAe|o’y
wnuabosAiyod
eullasue d
BSSeIO’N
eosLIB N
wnJreaulwelb 4
wn.iolj043|9s's
euel@)ony'g
aquwod's
10]021g"1
BaJlaUIDD
aunwwoo's
wniiodsosAiyod
suewJ0j08UD
sipAewrn
esoqo|b N
snyejound's
snuAboioew y
wnaploosip'g
suayesy ]
SIUNWWOo9'y
edJeooyslird
RISHIUIAA
B|NRIUNII N
snoluodel
eueleyry
elrRIAI'Y
uoAyoeisip'g
BAIIRS O
skew'z
10]021g’'S
ljjlopus|jpowrs
sualed d
1a1ed’ A
Inpreyuisrd
1unero
snulewIdnN|’ O
aqnib N
ae|oJlawWD
wninuiooul d
eueuopnasd ]
sueisajuld
eliydowuayy L
el[@inelalrd
oA d
1oybiaq'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
Jedsip3
RIS
1IN21uN9'3
saj0/A1ex0.d

Metazoa

Fungi
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Protists
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PG

DUSP27
METTL21B [

UNC45B

N
-~
—

PIAS3

ZMIZ1

ZMIZ2

5/6

PIAS4

PIAS1

3/6

PIAS2

CiB4

100294376

uckLr

SLC25A16

718179

SLC25A17

SLC25A18

SLC25A19

SLC25A2
SLC25A20

SLC25A21

SLC25A22

SLC25A26

SLC25A28

SLC25A29

SLC25A3
SLC25A30

10/11

SLC25A31

SLC25A32

SLC25A33

SLC25A34

SLC25A36

SLC25A37

SLC25A38

12
12

TNPO1
TNPO2

SLC25A39

||  11: flagellum Il

10: cilium

9: peroxisome |

8: peroxisomal membrane ||

7: integral to peroxisomal membrane |

5: nuclear matrix | 6: PML body |

4: nuclear replication fork ||

3: nuclear speck |

|| 2. synapse |

1: dendrite

12: nuclear pore
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Metazoa

Fungi

Plants

Protists

Protein

PG

SLC25A4
SLC25A40
SLC25A41

SLC25A42
SLC25A43

SLC25A44
SLC25A45

SLC25A48

2/3

SLC25A5
SLC25A6

UCP1

UcpP2

UCP3

EIF2A
CHMP2A

CHKA
ITSN2
PRMTS8

EIF3B
DECR2
RBM15B

9/10/11/12

SF3B3
SLC25A1
SLC25A10

SLC25A11

SLC25A12

SLC25A13

SLC25A14

SLC25A15

100508457
100510457

13

NSDHL
PHLPP2

PFKFB1

PFKFB3

6: late endosome membrane |

12: Ul12-type spliceosomal complex

5: eukaryotic translation initiation factor 2 complex

4: mitochondrial inner membrane presequence translocase complex

9: catalytic step 2 spliceosome

3: MMXD complex

8: peroxisome

2: mitochondrial nucleoid

1: mitochondrial outer membrane

13: lipid particle

11: spliceosomal complex

10: small nuclear ribonucleoprotein complex Il

7. eukaryotic translation initiation factor 3 complex
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Metazoa

Fungi

Plants

Protists

Protein

PG

NACAD

NACA2
GNA12

1/21/3

POLH
ANKRD36

KANK4

DECR1

ARIH1

GNAQ
GNA14
SPPL2B

2/3

6/7/8/9/10

8/9/11

HM13
SPPL2A

7/8/9/10/12

13

CLINT1

AZIN1

ODC1

ADC
SDAD1

NAA15
TMEM30A

PRPS2
PRPS1
PRPS1L1

TRMT2B
METTL21A
ARHGAP22

14/15/16

SRI
ANKRD33
DNAJC28
KIAA0020

17
18

LRRTM4

SHOC2
LRRC8C
LRRTM2

17

13: clathrin-coated vesicle

7. Golgi-associated vesicle membrane

12: late endosome membrane

6: endosome membrane

11: rough endoplasmic reticulum

5: nuclear membrane

10: lysosomal membrane

4: ubiquitin ligase complex
18: protein phosphatase type 1 complex

3: heterotrimeric G-protein complex ||

9: integral to lumenal side of endoplasmic reticulum membrane

2: extrinsic to internal side of plasma membrane

1: brush border membrane

16: Z disc

8: integral to cytosolic side of endoplasmic reticulum membrane

| | 17: postsynaptic membrane ||

15: vesicle

14: sarcoplasmic reticulum membrane
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7: transcription factor TFIID complex

16: melanosome

23: dystrophin-associated glycoprotein complex

15: synapse |

6: proteinaceous extracellular matrix

14: SNARE complex

5: spindle microtubule
21: cell-cell adherens junction

13: recycling endosome

||  4:spindle

12: neuron projection

20: proteasome regulatory particle, base subcomplex

3: anaphase-promoting complex

11: clathrin-coated vesicle membrane

2. TRAPP complex

19: proteasome regulatory particle

10: clathrin-coated vesicle

1: synaptobrevin 2-SNAP-25-syntaxin-1la complex

9: cilium axoneme

24: focal adhesion ||

22: costamere

18: proteasome complex
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PG

1/2

ATP6V1E2

21371415

ATP6V1E1
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METTL18
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|
|
|
|
|
e
|
|
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|

SNCAIP
RAD23A
IMPA2
MCCC1
SEC14L5
IPO4
SEC14L1
NAAS50
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11/12
13/14
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YEATS4
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15

1ISG15
VPS33B

16/17/18/19/20/21

3/16/18/19/22

VPS11
ACCSL

ACCS

TAT
CCBL1
CCBL2

I
17: late endosome

8: presynaptic membrane

16: HOPS complex

7: flagellum

6: cell body

15: nuclear heterochromatin

5: proton-transporting two-sector ATPase complex Il

3: endosome [|  4: microvillus |

2: proton-transporting two-sector ATPase complex, catalytic domain |

1: acrosomal vesicle

14: nuclear matrix ||
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Metazoa

Fungi
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Protists

Protein

PG

GPT
GPT2

1/2/3/4/5/6

DPP4
ALDH2
ALDH3B1

MDH2

MPI
FMNL3
DIAPH3

RNF19B

TBC1D9

718

UACA

9/10/11

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

21

21

CYB5A

CHD1
RHOBTB2
TBC1D31

PPM1J
RNF135

22

XRN1

1/4723/24/125

26/27

ITSN1
NSFL1C

LENGS
SLC30A1
SLC30A7

28

29/30/31

32

SLCY9A4
ALDH1A?2

33/34
6/35

19: motile primary cilium

9: catalytic step 2 spliceosome

18: microtubule-based flagellum

8: nuclear envelope

6: membrane raft [l 7. apoptosome ||
16: intraflagellar transport particle B 17: microtubule basal body
|

5: lamellipodium membrane ||

15: cilium axoneme

4: lamellipodium

14: cilium
22: intermediate filament cytoskeleton

2: intercellular canaliculus ||  3:invadopodium membrane
12: apical part of cell

1: endocytic vesicle
10: nuclear speck

28: T-tubule

26: chromosome

23: coated pit

13: centriole

21: mitochondrial outer membrane

11: USSnRNP ||

27: Golgi stack ||

25: synapse

24: neuron projection

20: photoreceptor connecting cilium
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Fungi

Plants

Protists

Protein

PG

ALDH1A3

100508894

1/21/3

CEBPZ

4/5

FBXO8
HSD17B7

CERS2
ATP6V1H

8/9

ARPC1B

PUS7L

PUS7
PRPF39

10/11/12

13

UTP18

PEX5
MAP3K5

PFDN5
SEC22B

14/15/16

TRIM38

17
17

GK2

18/19/20/21/22/23

18/19/21/22

GNAT1
GNAT3

METTL21C

24

TRMT61A

257126127

28

PTP4A1

LRRTM3
LONRF2

29

HEATR1

30

RRAGC

31/32/33/34/35/36/

38/39
40/ 41

STX1A
CDK13
SLC27A5

9: Arp2/3 protein complex

8: actin cytoskeleton

15: endoplasmic reticulum-Golgi intermediate compartment membrane

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

6: nuclear membrane
14: endoplasmic reticulum-Golgi intermediate compartment

5: ubiquitin ligase complex

|
13: prefoldin complex

18: extrinsic to internal side of plasma membrane

4: trans-Golgi network

12: peroxisome

3: mitochondrial membrane

11: peroxisomal membrane

17: mitochondrial outer membrane

2: flagellum

1: cilium

22: photoreceptor outer segment

20: photoreceptor connecting cilium

10: peroxisomal matrix
16: melanosome

21: photoreceptor inner segment

19: heterotrimeric G-protein complex Il
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Metazoa

Fungi

Plants

Protists

Protein

PG

1

2/3
4

LSM10

PFKM
EHD3

5/6/7

5/6/7/8/9/10

EHD1
DHRS12

11

PANK?2
ZBTB17

12

LRRC6

13/14/15

VPS13D

652215
KDELR3

16 /17

KDELR1

ATAD2B

18/19

INPP5E
INPP5K

20/21/221/23

MTMR3
MTMR4
CNOT8
CNOT7

8

24125
26

UBD
IQSEC3

23127128

29/30/31/32/33

STX2
HINT1
VPS13C

34

LSM2
RNF113A

MTPAP

26

XRN2
SPAG6
LOC81691

12/35/36/37

ISG20L2

17: endoplasmic reticulum-Golgi intermediate compartment

9: lipid particle

8: early endosome membrane Il

16: cis-Golgi network

7: recycling endosome membrane

15: endocytic vesicle membrane

6: endosome membrane

13: apical part of cell

5: endocytic vesicle

4: 6-phosphofructokinase complex |

11: mitochondrial intermembrane space

2. Cajal body ||  3: U7 snRNP

1: nuclear membrane

25: cytoplasmic mRNA processing body

14: caveola
23: trans-Golgi network

22: ruffle membrane

12: cilium

21: ruffle

19: Golgi cisterna membrane

10: platelet dense tubular network membrane

18: cilium axoneme

26: aggresome

24: CCR4-NOT complex

20: neuron projection |
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5: cytosolic large ribosomal subunit
|
22: small-subunit processome

13: MAML1-RBP-Jkappa- ICN1 complex
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11: lamellipodium

19: microtubule organizing center

3: intracellular cyclic nucleotide activated cation channel complex

10: chromatin remodeling complex

2: dendrite

1: cell tip
9: chromatin

25: melanosome

24 glycogen granule

23: endomembrane system ||

21: ribosome |

20: ribonucleoprotein complex

18: cytosolic small ribosomal subunit
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Metazoa

Fungi

Plants

Protists

Protein

PG

EML4
UCHL1
TRIM62

1/2

RPS5
CLIP4
TRIM4
PCGF1

ATR
HIPK2
ARFGEF2
ARFGEF1

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

15/16/17

9: cytoplasmic membrane-bounded vesicle

17: small nuclear ribonucleoprotein complex

8: axonemal microtubule

7: asymmetric synapse
16: nuclear matrix

|| 5: PML body Il 6: XY body
[l 15: trans-Golgi network

4: chromosome

|
13: recycling endosome

3: PcG protein complex

12: microtubule organizing center

2: ribonucleoprotein complex

11: dendritic spine

1: cytosolic small ribosomal subunit

14: symmetric synapse

10: cytoplasmic vesicle
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